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THE ROLE OF SCIENCE AND TECHNOLOGY IN
COMPETITIVENESS

TUESDAY, APRIL 28, 1987

HOUSE OF REPRESENTATIVES,
COMM11TEE ON SCIENCE, SPACE, AND TECHNOLOGY,

SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.

The subcommittee met, pursuant to notice, at 9:36 a.m., in room
2325, Rayburn House Office Building, Hon, Doug Walgren (chair-
man of the subcommittee) presiding.

Mr. WALGREN. Let. us begin. The committee now begins three
days of hearings looking at the role of science and technology in
competitiveness. The first day of hearings will focus on the contri-
bution of the National Bureau of Standards to competitiveness and
how we as the only nonmetric industrial nation are faring in a
metric world. The second day will consider how the Federal Gov-
ernment could be reorganized to provide more appropriate assist-
ance to industries which are having trouble competing in world
markets. We want to look particularly at the semiconductor indus-
try in that instance as a focus for discussion. And, then the fmal
day we'll look at some of the President's suggestions on competi-
tiveness, on technology transfer legislatit a and on a number of
other issues that remain in Federal patent policy.

We want to start with the National Bureau of Standards because
it's hard to think of an agency which could have a more direct
impact on competitiveness and on the quality of manufactured
products. And, when we look back on this period in history, it will
certainly strike people that at the time that America was in a
broad decline in terms of its competitive posture in world markets,
in that same time frame the budget of the National Bureau of
Standards, had steadily declined. We will give special focus to two
proposals to change, the focus of the present National Bureau of
Standards. Congressman Ritter. has a bill that would create a Na-
tional Bureau of. Standards and Industrial Competitiveness, and
Senator Hollings has legislation that would focus the National
Bureau of Standards as a National Institute of Technology. I think
it's clear that somehow or another what we do at the Bureau of
Standards has to capture the imagination and the appreciation of
the American public. At present that has not happened.

Our discussion of the metric system will center on Congressman
Brown's bill, which would require the metric system of measure-
ment to be used for Federal programs and procurement in the ab-
sence of a good reason to the contrary. Well, we'll be able to talk
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about these things through the hearings and I want to at this
point, recognize the ranking minority member for any opening
comments he may want to make and then we will recognize others
and proceed.

Mr. Boehlert?
Mr. BOEHLERT. Thank you, Mr. Chairman.
The hearings we begin today really focus on two essential ques-

tions: How can we ensure that the government sponsors research
that industry can use, and how can we ensure that industry does
use that research.

The bills before us this week, including mine, answer those ques-
tions with new Government organizations and new Government
programs. I think that throughout these hearings we should regard
such answers with a healthy skepticism. The Government can and
should do more, but much of what needs to be done now, can and
should be done by industry.

A look at our chief competitor is instructive. Japan, as we all
know, has grown wealthy by adopting the results of American re-
search. The Japanese have now taken the logical next step and are,
in effect, turning our universities into "surrogate mothers." Japa-
nese firms provide the "seed money" for research, and then after
the gestation period when the research is usable, our researchers
turn it back to the Japanese to develop and take around the world.
The Japanese, apparently, think our research is neither insuffi-
ciently targeted nor inaccessible.

Why don't American firms make equal use of our research? It's
hard to know. Do we need additional programs to coax universities
and industry to get together? Perhaps we do. But, before we re-
place Adam Smith's invisible hand with Uncle Sam's outstretched
one, we'd best be sure increased competitiveness will be the result.

We've already taken some important steps toward increasing
competitiveness through cooperation. The National Science Foun-
dation's engineering research centers and the Technology Transfer
Act, both championed by this subcommittee, are prime examples.

The States, which are the Government's political science labora-
tories, have also created innovative programs to promote technolo-
gy transfer. Both Congresswoman Schneider and I plan to intro-
duce bills that would build on those programs.

So, the question is not whether Government has a role, but
whether that role needs to be expanded. Should the Government,
for example, be in the business of financing commercialization of
products or processes? Will firms, particularly small ones, be unin-
terested in using new technology if the Government doesn't hand it
to them on a silver platter? I'm not sure if Senator Hollings and I
would answer these questions the same way.

Similarly, given the current governmentwide concern, even ob-
session, with competitiveness, I'm not sure how much reorganiza-
tion would accomplish. As public officials, we don't like to believe
there are problems beyond our control, but it may be that corpo-
rate rather than Government restructuring is the more urgent
need. Before we create too many new programs, we ought to be
sure our existing research and education programs are funded ade-
quately. They aren't.
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When Assistant Secretary Perle testified here last week, he de-
rided "competitiveness" as a "slogan masquerading as a policy."
We ought to approach our assignment this week with some humil-
ity and some skepticism, lest we do something that proves- Mr.
Perle correct.

Thank you, Mr. Chairman.
Mr. WALGREN. Thank you, Mr. Boehlert.
Are there other opening thoughts that members would like to

share?
[No response.]
Mr. WALGREN. If not, let's call first our colleague, Congressman

Ritter from Pennsylvania, who has been interested in this commit-
tee's jurisdiction for the past number of years and has particularly
focused on trying to make the best suggestions he can for the
Bureau of Standards and for the question of what the government
can contribute to competitiveness through our Federal science es-
tablishment.

Mr. Ritter, we're certainly happy to have you with us, both there
on that side of the table, and here on this side of the table.

Your prepared statement will be inserted in the record, so, why
don't you proceed and we look forward to your testimony.

STATEMENT OF HON. DON RITTER, A U.S. REPRESENTATIVE
FROM PENNSYLVANIA, AND A MEMBER OF THE SCIENCE,
SPACE, AND TECHNOLOGY COMMITTEE

Mr. RrrrER. Thank you very much, Mr. Chairman. And, I com-
mend you for holding these hearings on this most important sub-
ject. I look forward to, not only testifying, but to attending and
playing an active role in the hearings.

rm pleased to testify today before our Subcommittee on Science,
Research and Technology regardiLg legislation I recently intro-
duced, that was originally cosponsored by you, Mr. Chairman, Con-
gressman Boehlert, Congressman Brown from California, Congress-
man Glickman from Kansas, and Congressman Morrison from
Washington, and other members of the Science and Technology
Committee, entitled the "National Bureau of Standards and Indus-
trial Competitiveness Act of 1987."

I believe that manufacturing is still the foundation of our Na-
tion's economy and will continue to be critical to future economic
success and stability. If this Naf on cannot significantly improve its
ability to develop and manufacture innovative and quality prod-
ucts, we cannot but witness a decline in the American standard of
living.

In the past, America's greatest strength was derived from our
ability to take research results and produce innovative technologi-
cal products for the world. Over the last few years, however, the
rest of the industrial world has learned how to capitalize on our
government's and private sector's R&D investment, for new product
development, in many cases faster and better than us.

America's ability to compete on an unlevel playing field has been
the banner waived on mteniational trade issues, but in too many
industries we're just not winning the race to commercialize our
own scientific innovations. The United States _requires 3. to 5 years
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to commercialize developments that take 2 to 3 years in Europe
and 1 to 2 years in Japan. VCR's were invented here, but devel-
oped to commercial dominance in Japan, as were just about all the
major innovations in consumer electronics. We've seen what's hap-
pened to large scale semiconductor production. Will biotechnology
and superconductivity be next? The race, my colleagues, is already
on to develop superconducting materials and products. The Japa-
nese Ministry of International Trade and Industry [MITI], coalition
with industry and academe and the national laboratories met 8
days after the University of Houston researchers announced their
breakthrough on superconductivity, and they began formulating
strategies for applying this science to new products to beat the rest
of the world.

To address this problem of American manufacturing industry's
ability to compete worldwide, I've introduced H.R. 2068. The bill is
designed to focus the Federal Government's efforts on the issue of
industrial competitiveness in a cost effective way by better utilizing
and expanding the horizons of this Nation's preeminent industrial
national laboratory, the National Bureau of Standards.

Of all the Government laboratories, NBS has the most experi-
ence in pooling industry resources to solve problems and meet new
technological challenges. NBS has been a flagship laboratory for
America and leads in such important fields as manufacturing auto-
mation, robotics, and materials development.

The bill would establish an Industrial Competitiveness Division
within the Department of Commerce's National Bureau of Stand-
ards and redesignate the National Bureau of Standards as the Na-
tional Bureau of Standards and Industrial Competitiveness
[NBSIC].

Let me just run through a few of the activities of this new divi-
sion. First of all, it would act as the Government's focal point for
industrial competitiveness programs. We have seen orphan chil-
dren industrial competitiveness activities in a dozen different Fed-
eral agencies. There is no Federal focus on R&D in these areas
today.

It would evaluate, on a continuing basis, the long-term impact of
Government-sponsored research and development investments on
industrial competitiveness. We don't do that. We make these mas-
sive investments, but we don't consider, we don't evaluate what
their impact has been on America's position in the global economy.

With the assistance of other agencies, the NBSIC would promote
the most promising research and development which can be opti-
mized for industrial applications.

It would encourage and participate in cooperat:ve programs, with
industry, universities, and other Government laboratories, which
are designed to transfer advanced technology to small business and
industry engaged in production and manufacturing.

It would stimulate the development of proprietary products and
processes that will expand industrial competitiveness in the United
States.

It would provide seed funds to further the formation of coopera-
tive programs.

It would support and eacourage the adoption of advanced and
flexible manufacturing concepts by American Industry.
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It would create a clearinghouse of best practice-information and
techniques for continuous improvement of industrial quality 'and
productivity. It would include those successful quality improvement
strategies and programs that .have received special government or
industry recognition.

Mr. Chairman, our committee has a bill La create a Deming prize
in order to focus on quality improvement and continuous improve-
ment on these innovations in management, and we could use a fed-
eral focus, an agency that had this as its own responsibility in addi-
tion to having the award and the honor.

It would identify regulatory and other barriers to increased pro-
ductivity, product commercialization and competitiveness.

And, it would initiate work on the concept of competitiveness
impact statements, Which could serve as an additional tool to study
the potential impact major actions of federal agencies have on
international trade and the ability of the U.S: firms to compete in
domestic and foreign markets.

We already have introduced, and in fact Chairman Florio and
myself, of the Energy and Commerce Committee, have introduced
an amendment to the trade bill this year on competitiveness
impact statements. But, I could assure you that we know very little
about what a competitiveness impact statement means, and it
woald be, I think, useful to have the theory and the concept stud-
ied and analyzed by some function in the Federal Government.

To ensure a responsive and effective program, the industrial
competitiveness effort at NBS would be guided by an Industrial
Competitiveness Board. The advisory board would be composed of
three Government representatives and seven members from .the
private sector representing a cross section of America's industrial
base, including smalL business. The idea here is that the board is
really a representative group of private sector institutions and or-
ganizations, and that they are the dominate force in such a board.
The board would review and approve programs, budgets, and oper-
ations of the Bureau's Industrial Competitiveness Division. It
would be similar to the authority and functions of the National Sci-
ence Board and how it. relates to the National Science Foundation.

It is expected the effort will be successful- and will contribute to
improved U.S. industrial competitiveness, and proceeds derived
from royalties and other income generated by NBSIC will be placed
in a trust fund to make the industrial competitiveness operation as
self supporting as possible. Legislation that this committee has
been active in, that has allowed the national laboratories the abili-
ty to achieve royalties and other income from their innovations
and apply to this industrial competitiveness activity as well. To
provide a strong foundation for this program, funds are authorized
at $20 million for the first year, $30 million for the next 2 fiscal
years, and $50 million for .the following 5 years.

In the past, R&D sponsored .by the Department of Defense, Mr.
Chairman and my colleagues, has often served as a catalyst for ad-
vances in private sector manufacturing such as those .witnessed in
semiconductors, and computers, and aerospace. But, as MIT's
Charles Ferguson notes, "Commercial markets for semiconductors
outpaced military demand, which became financially less impor-
tant and lagged behind commercial technology". With the explo-

1 0
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sion of the global economy, the explosion of global innovation, we
are seeing a lag of military technology behind civilian technology.

Given the pace of technological advances, this scenario has prob-
ably been repeated in many industries in addition to semiconduc-
tors. Yet, because of funding inadequacies, we are still willing to
let DOD, take the initiative concerning many commercial technol-
ogies. This is apparent with the Defense Science Board's recent rec-
ommendations to establish a semiconductor manufacturing insti-
tute, SEMATECH. This member introduced the SEMATECH
amendment in the Energy and Commerce part of the trade bill to
bring that function into the Commerce Department. But, it seems
that often DOD is the only organization that has the money. By
not having a focal point for nondefense industrial technology, we
will continue to see this void filled by DOD, because they do have
the funding. They do have a legitimate interest in a strong manu-
facturing base. However, DOD's mission needs are clearly different
from those of a commercial marketplace.

Further, high technology has become interdisciplinary, with sci-
entific advances applying to product development in many fields
and industries. This is another reason to provide a focal point for
coordinating and promoting new technological developments with
potential industrial applications. For example, the Department of
Energy has primary authority over superconducting materials re-
search, but we all know that these new breakthroughs in supercon-
ductivity apply across the board, well beyond just energy. Does
DOD have the ability to help industries formulate strategies for ap-
plying recent breakthroughs in superconductivity to new products?

While our Federal R&D organization has worked effectively in
the past, it's evident that it's not sufficiently responsive to the pri-
vate sector's needs in today's new global competitive economy.
With the advent of a new global economy, it's necessary for us to
fine tune and adjust the Federal Government's role in advising and
assisting private industry, helping to fund ne-.7 innovation, and to
help it endure this economic transition.

I believe my approach to better utilize the existing, and success-
ful, entity of NBS in addressing our Nation's manufacturing prob-
lems is a modest, cost effective and responsive approach. NBS has a
good track record, but budget cuts and a lack of Federal recogni-
tion, public recognition of the importance of manufacturing to the
American economy has resulted in our virtually ignoring perhaps
the best Federal resource which could contribute to improved in-
dust ial competitiveness. Some of the other bills introducedwe'll
be addressing those bills as well in these hearings, to focus on the
problems facing American industry create new and large bureauc-
racies which could conceivably require years to organize and to re-
spond effectively to America's needs.

Mr. Chairman and my colleagues, I believe my legislation could
provide an immediate and an appropriate response to the new
global challenge.

Thank you.
[The prepared statement of Mr. Ritter follows:]

11



HON. DON RITTER (R-PA)

TESTIMONY BEFORE THE SUBCCX1MITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY
ON H.R. 2068

THE NATIONAL BUREAU OF STANDARDS AND INDUSTRIAL COMPETITIVENESS

APRIL 28, 1987

Introduction

Thank you, Mr. Chairman. I an pleased to testify today before the
Subcommittee on Science, Research and Technology rcgarding legislation
recently Introduced by myself as well as you (Congressman Waigren),
and Congressmen Roohlert, Brown (CA), Glickman, and Morrison (WA)
entitled the National Bureau of Standards and Industrial
Competitiveness.

I believe that manufacturing Is still the foundation of our
nation's economy and will ce-tinue ro be critical to future economic

success and stability. If this nation cannot significantly Improve
its ahllIty to develop and manufacture Innovative and quality
products, we cannot but witness a decline In the American standard of

living.

In the past, America's greatest strength was derived from our

ability to take research esults and proouce Innovative technological

products for the wor:J. Over the last few years, however, the rest of

the Industrial world has learned how to capitalize on our government's
and private sector's RAD Investment for new product development -- in
many cases faster and batter than us.

America's ability to compete on an unleyel playing field has been

the banner waved on international trade Issues, but In too many
industries we are Just not winning the race to commercialize our own

scientific Innovations. The U.S. requires 3 to 5 years to
commercialize developments that only take 2 to 3 years In Europe, and

1 to 2 years In Japan. VCR's were invented here, but developed to
commercial dominance In J-pan, as were Just about all the major

Innovations In consumer electronics. We've soon what has happened to

large scale semiconductors. Will biotechnology and superconductivity

be next? The race Is already on to develop superconducting materials
and products. The Japanese MITI (Ministry of International Trade and

Industry) coalition mot 8 days aft IBM announced Its breakthrough on

superconductivity, and began formu. ring strategies- for applying this

science to new product,.
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14,B, 29.21.

To address this problem of American manufacturing industry's
ability to compete worldwide, I have introduced H.R. 2068. The bill
is designed to focus the federal government's efforts on the issue of
industrial competitiveness in a cost effective way by better utilizing
and expend*ng the horizons of this nation's preeminent industrial
national laboratory, the National Bureau of Standards (NRS).

Of all the government laboratories, NRS has the most experience in
pooling industry resources to solve problems and meet new
technological challenges. NRS has been a flagship laboratory for
Ameria and leads in such important fields as manufacturing
automation, robotics, and materials development.

The bill would establish an Industrial Competitiveness Division
within the Department of Commerce's National Rureau of Standards and
redesignate the Rureau as the National Bureau of Standards and
Industrial Competitiveness (NRSIC).

Through this new Division, NRS would:

- act as the Government's focal point for industrial
competitiveness programs;

- evaluate, on a continuing basis, the long-term impact of

Government-sponsored research and development investments on
industrial competitiveness;

- with the assistance of other agencies, promote the most
promising research and development which can be optimized for
industrial cpplications;

- encourage and participate in cooperative programs, with

industry, universities and other Government laboratories, which are
designed to transfer advanced technology to small business and
industry engaged in production and manufacturing;

- stimulate the development of proprietary products and processes
that will expand industrial competitiveness in the U.S.;

- provide seed funds to further the formation of cooperative
programs;

- support and encourage the adoption of advanced and flexible
manufacturing concepts by American industry;

- create a national clearinghouse of "best practice" information
and techniques for continuous improvement of industrial quality and
productivity, including those successful quality improvement
strategies and programs that have received special government or
Industry recognition;

13



9

- identify regulatory and other barriers to increased
productivity, product commercialization and competitiveness; and

- initiate the concept of Competitiveness Impact Statements,
which could serve as an additional tool to study the potential impact
major actions of federal agencies have on international trade and the
ability of U.S. firms to compete in domestic and foreign markets.

To ensure a responsive and effective program, the Industrial
Competitiveness effort at NRS would be guided by an Industrial
Competitiveness Roard. The advisory board would be composed of 3
government representatives and 7 members from the private sector
representing a cross-section of America's industrial base, including
small business. The Roard would review and approve programs, budgets,

and operations of the Bureau's Industrial Competitiveness Division,
similar to the authority and functions of the National Science Board
in relation to the National Science Foundation.

It is expected that this effort will be successful and will

contribute to improved U.S. industrial competitiveness. The proceeds
derived from royalties and other income generated by NBSIC will be
placed in a trust fund to make the Industrial Competitiveness
operation as self-supporting as possible. To provide a strong
foundation for this program, funds are authorized at S20 million for
the first year of operation, 330 million for the next two fiscal
years, and s90 million for the following five years, for a total of
'330 million for eight years.

Legislative Comparison

In the past, research and development sponsored by the Department
of Defense has often served as a catalyst for advances in private
sector manufacturing such as those witnessed in semiconductors, and
computers, and aerospace. But, as MIT's Charles Ferguson notes,
"commercial markets for semiconductors outpaced military demand, which
became financially less important and lagged behind commercial
technology".

Siven the pace of technological advances, this scenario has
probably been repeated in many other industries. Yet becuase of
funding inadequacies, we are still willing to let DOD take the
initiative concerning many commercial technologies. This is apparent
with the Defense Science Board's recommendations to establish a
semiconductor manufacturing institute. By not having a focal point
for non-defense Industrial technology, we will continue to see this
void filled by DOD, which does have a legitimate interest in a strong
manufacturing base. However, DSO's needs are clearly different than
those of the commercial marketplace.

Further, high technology has become interdisciplinary, with
scientific advances applying to product development in many fields and
industries. This is another reason to provide a focal point for

14
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coordinating and promoting new technological developments with
potential industrial applications. For example, the Department of
Energy has primary authority over superconducting materials research.
Does DOE have the ability to help industries formulate strategies for
applying recent breakthroughs in superconductivity to new products?

Pile our federal research and development organization has worked
effectively in the Oast, it is evident that it is not sufficiently
responsive to the private sector's needs. with the advent of a new
global economy, it is necessary for us to fine-tune and adjust the
federal government's role in advising and assisting private industry
to help it endure this economic transition.

I believe my approach to better utilize the existing, and
successful, entity of the NRS in addressing our nation's manufacturing
problems is a modest, cost effective and responsive approach. MRS
has a good track record, but budget cuts and a lack of federal
recognition of the importance of manufacturing to the American economy
has resulted in our virtually ignoring perhaps the best federal
resource which could contribute to improved industrial
competitiveness. Some of the other bills introduced to address the
problems facing American industry create new and large bureaucracies
which could conceivably require years to organize and respond
effectively to America's needs. I believe my legislation could
provide an appropriate and a rapid response to the new global
challenge.

15
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100TH
1ST

CESSIONCONGRESS H. R. 2068
To establish the National Bureau of Standards and Industrial Competitiveness,

and for other purposes.

IN '111E HOUSE OF REPRESENTATIVES

APRIL 9, 1987

Mr. RITTER (for himself, Mr. WALOREN, Mr. BOSHLERT, Mr. BROWN of Califor-
nia, Mr. GLICKMAN, and Mr. Monism; of Washington) introduced the fol-
lowing bill; which was referred jointly to the Committees on Science, Space,
and Technology and Energy and Commerce

A BILL
To establish the National Bureau of Standards and Industrial

Competitiveness, and for other purposes.

1 Be it enacted by the Senate and House of Representa-

2 tires of the United States of America in Congress assembled,

3 SECTION 1. SHORT TITLE.

4 This Act may be cited as the "National Bureau of

5 Standards and Industrial Competitiveness Act of 1987".

6 SEC. 2. FINDINGS.

7 The Congress finds and declares the following:

8 (1) America's manufacturing industries are con-

9 fronting strong competition in both domestic and world

16
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2

1 markets. Leading offshore industrial countries as well

2 as emerging and developing nations are increasingly

3 taking advantage of inexpensive labor, modern technol-

4 ogy, and favorable government support to produce

5 manufactured products which compete very favorably

6 with those of American industry.

7 (2) While the United States is changing the face

8 of its industrial economy, the key to maintaining and

9 ensuring the future health and wealth of the American

10 economy is in a strong manufacturing base.

11 (3) Since its establishment, the National Bureau

12 of Standards has had responsibility for assisting in the

13 improvement of industrial technology. It has taken a

14 lead role in stimulating cooperative work among pri-

15 vate industrial organizations in efforts to surmount

16 technological hurdles. The National Bureau of Stand-

17 ands has served as the national and industry focal point

18 in developing automated manufacturing technologies,

19 improved process sensors for the steel and aluminum

20 industries, more precise construction techniques, textile

21 flammability advances, and the basic measurement

22 standards for the semiconductor industry. The National

23 Bureau of Standards has already begun research and

24 development initiatives in various new technologies, in-

OHR 2068 TH
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1 eluding biotechnology and-bioprocessing, advanced ce-

2 ramics and polymers, and advanced electronics.

3 SEC. 3. PURPOSE.

4 It is the purpose of this Act, through the National

5 Bureau of Standards and Industrial Competitiveness-

6 (1) to promote private sector initiatives to capital-

7 ize on advanced technology;

8 (2) to identify, with the cooperation of all Federal

9 agencies, Government-sponsored research and develop-

10 ment ehorts which offer the potential of industrial ap-

11 plications to strengthen America's competitiveness,

12 (3) to select and develop through cooperative ef-

13 forts between industries, universities, and government

14 laboratories, the most promising research and develop-

15 ment products, which can be optimized for commercial

16 and industrial applications; and

17 (4) to promote shared risks, accelerated develop-.

18 ment and commercialization time and pooling of skills

19 which will be necessary to strengthen America's manu-

20 facturing industries.

21 SEC. 4. DEFINITIONS.

22 As used in this Act-

23 (1) the term "Bureau" means the National

24 Bureau of Standards and Industrial Competitiveness as

25 designated by section 5(a);

01I8 2068 IH.
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1 (2) the term "Secretary" means the Secretary of

2 Commerce;

3 (3) the term "Director" means the Director of the

4 National Bureau of Standards and Industrial Competi-

5 tiveness;

6 (4) the term "Deputy Director" means the

Deputy Director for Industrial Competitiveness ap-

8 pointed pursuant to section 5(b);

9 (5) the term "Division" means the Industrial

10 Competitiveness Division established by such section;

11 (6) the term "Board" means the Industrial Com-

12 petitiveness Board established by section 7(a); and

13 (7) the term "Fund" means the Industrial Com-

14 petitiveness Fund established by section 11.

15 SEC. 5. NATIONAL BUREAU OF STANDARDS AND INDUSTRIAL

COMPETITIVENESS.

17 (a) REDESIGNATION.The National Bureau of Stand-

18 ards of the Department of Commerce shall, after the date of

19 enactment of this Act, be known as the National Bureau of

20 Standards and Industrial Competitiveness. Reference in any

21 other Federal law to the National Bureau of Standards shall

22 be deemed to refer to the National Bureau of Standards and

23 Industrial Competitiveness.

24 (b) INDUSTRIAL COMPETITIVENESS DIVISION.There

25 shall be within the Bureau an Industrial Competitiveness Di-

effIt 2068 111

r 11 k

19



15

5

1 vision. The Division shall, subject to the requirements of see-

2 tion 7 (relating to the Industrial Competitiveness Board), be

3 headed by a Deputy Director for Industrial Competitiveness

4 who shall be appointed by the President, by and with the

5 advice and consent of the Senate. Before any person is ap-

6 pointed as Deputy Director, the President shall afford the

7 Board an opportunity to make recommendations with respect

8 to such appointment.

9 (c) COMPENSATION OF DIRECTOR AND DEPUTY DI-

10 RECTOB.Subchapter 11 of chapter 53 of title 5, United

11 States Code, is amended-

12 (1) by adding at the end of section 5314 the fol-

13 lowing:

14 "Director, National Bureau of Standards and In-

15 dustrial Competitiveness, Department of Commerce.";

16 (2) by adding at the end of section 5315 the

17 following:

18 "Deputy Director for Industrial Competitiveness,

19 National Bureau of Standards and Industrial Competi-

20 tiveness, Department of Commerce."; and

21 (3) by striking out "Director, National Bureau of

22 Standards, Department of Commerce." in section

23 5316.

HR 2068 HI
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1 SEC. 6. INDUSTRIAL COMPETITIVENESS FUNCTIONS OF THE

2 BUREAU.

3 The Director of the Bureau is authorized and directed,

4 through the Division

(1) to act as the Government's focal point for in-

6 dustrial competitiveness programs;

7 (2) to evaluate, on a continuing basis, the long-

8 term impact of Government-sponsored research and de-

9 velopment investments on industrial competitiveness;

10 (3) with the assistance and support of the Board

11 and appropriate government agencies, to promote the

12 most promising research and development which can

13 be optimized for industrial applications;

14 (4) to encourage and participate in cooperative

15 programs which employ the management, technical and

16 financial resources of industry, universities, and Gov-

17 ernment laboratories and which are designed to trans-

18 fer advanced technology to small business and industry

19 engaged in production and manufacturing and to stimu-

20 late the development of proprietary products and proc-

21 esses that will expand the industrial competitiveness in

22 the United States;

23 (5) to assist further the formation of cooperative

24 programs by providing seed funds to interested persons;

01111 2068 1H
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1 (6) to support and encourage adoption of advanced

2 and flexible manufacturing concepts by American

3 industry;

4 (7) to provide United States business and g: ;ern-

5 ment with a national clearing1.-use of "best practice"

6 information and techniques for continuous improvement

7 of quality and productivity, including those successful

8 quality improvement strategies and progm Is that have

9 received special government or industry recognition;

10 (8) to identify regulatory and other barriers to in-

11 creased productivity, product commercialization and

12 competitiveness;

13 (9) to initiate and coordinate, with the assistance

14 and support of the Board and appropriate government

15 agencies, the drafting of Competitiveness Impact State-

16 ments prior to any major legislative or administrative

17 action being taken that may affect international trade

18 and industrial competitiveness of United States in-

19 dustry.

20 Ai part of the Competitiveness Impact Statement under

21 paragraph (9), the Bureau shall, before taking any major

22 action that may affect international trade and competitive-

23 ness-

24 (A) study the potential impact such action will

25 have on

OUR 2068 III
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5

6

7
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8

(i) the international trade of the United

States, and

(ii) the ability of United.States firms engaged

in the manufacture, sale, distribution or providing

of goods or ser ices to compete in foreign or do-

mestic markets,

(B) prepare a detailed statement on such study,

9 (C) make such statement available to the public.

10 In the case of emergency action, the statement required

11 under subparagraph (B) may be published immediately after

12 the actions affecting international competitiveness is taken.

13 SEC. 7. INDUSTRIAL COMPETITIVENESS BOARD.

14 (a) APPOINTMENT.There shall be within the Bureau

15 an Industrial Competitiveness Board. The Board shall exer-

16 cise general supervision and policy control of the Division.

17 The Board shall consist of eight members; appointed by the

18 Secretary, after consultation with appropriate prixate sector

19 research and development and technology-based organiza-

20 tions (such as industrial companies, and trade and product

21 associations).

22 (b) MEMBEBSRIP.Of the persons appointed to the

23 Board-

24 (1) three shall be from the Federal Government;

25 and
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1 (2) seven shall be from the private sector repre-

2 senting a cross-section of American's industrial base,

3 including large and small business.

4 (c) CHAIRPERSON AND VICE - CHAIRPERSON. The

5 Secretary shall designate one member of the Board as chair-

6 person and one member as vice-chairperson for a term of

7 office not to exceed three years. The vice-chairperson shall

8 perform the duties of the chairperson in the latter's absence.

9 In case a vacancy occurs in the chairpersonship or vice-

10 chairpersonship, the Board shall elect a member to fill such

11 vacancy.

12 (d) TERMS.The term of Office of each member of the

13 Board shall be three years, except that-

14 (1) any member appointed to fill a vacancy occur-

15 ring prior to the expiration of the term for which his

16 predecessor was appointed shall be appointed for the

17 remainder of such term; and

18 (2) the terms of office of the three members first

19 taking office under subsection (bX2) shall expire, as

20 designated at the time of their appointment, one at the

21 end of one year, one at the end of two years, and one

22 at the end of three years.

23 No member shall be eligible to serve in ext,ess of two consec-

24 utive terms. The initial Board members shall be appointed

2068 III 24
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1 not later than ninety days after the date of the enactment of

2 this Act.

3 (e) MEETINOELThe Board shall meet at least once

4 every three months at the call of the chairperson, or upon the

5 written request of two of the members. A majority of the

6 voting members of the Board shall constitute a quorum.

(f) COMPENBATION.Members of the Board appointed

from the private sector under subsection (b)(2) may receive

compensation when engaged in the business of the Bureau at

a rate fixed by the chairperson but not exceeding the daily

equivalent of the rate provided for level GS-18 of the Gener-

al Schedule under -ection 5703 of title 5, United States

Code, and shall be allowed travel expenses as authorized by

section 5703 of title 5, United States Code. Members who

receive such payment shall not be considered employees of

the United States.

7

8

9

10

11

12

13

14

15

16

17 (g) ADDITIONAL AUTHORITY. The Board shall-

18 (1) establish the policies of the Bureau relating to

19 functions under this Act, in accordance with applicable

20 policies established by the President and the Congress;

21 (2) assist in the drafting of the budget of the Divi-

22 sion; and

23 (3) approve or disapprove every grant, contract,

24 or other funding arrangement proposed under the Divi-

25 sion, except that a grant, contract, or other funding ar-

Wilt 2089 III
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1 rangement involving a commitment of less than

2 . 1200,000 may be made by the Deputy Director with-

3 out specific Board action, if the Board previously re-

4 viewed and approved the program of which that corn-

5 mitment is a part.

6 (h) COMMISSIONS.The Board is authorized to estab-

7 lish such special commissions as it may from time to time

8 deem necessary for the purposes of this Act.

9 (i) CONSULTATION IN BUDGETARY DECISIONS.The

10 Secretary shall provide assistance to the Board in carrying

11 out its functions as described under subsection (g).

12 (j) PLANNING OP DIVISION PROGRAMS.As a basis for

13 the selection and conduct of the Division's programs, the

14 Deputy Dircctor shall prepare, for the approval of the Board,

15 a short-range plan of activities and a long-range plan of ac-

16 tivities. Each plan shall as fully as possible prioritize the full

17 range of research activities appropriate to the Bureau. Such

18 plans shall be prepared within one year after the initial selcc-

19 Lion of the Deputy Director, and each such plan shall be up-

20 dated annually.

21 SEC. 9. ANNUAL REPORTING.

22 The Deputy Director shall submit an annual report to

23 the Director, the Secretary, and to Congress, detailing activi-

24 ties of the Division, including staff changes, status, and oper-

25 ational costs, together with an accounting of program alloca-
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1 tions and project activity including current status of each

2 project in the Division. ,

3 SEC. 10. STANDARDS AND INDUSTRIAL COMPETITIVENESS

4 FUND.

5 (a) ESTABLISHMENT AND PunPosE.There is estab-

6 lished in the Treasury of the United States the Standards and

7 Industrial Competitiveness Fund. The fund shall be available

8 to the Director, in accordance with appropriations Acts but

9 without fiscal year limitation, for use ac a revolving fund to

10 carry out the industrial competaiveness activities of the

11 Bureau.

12 (b) DEPOSITS TO THE FUND.There shall be deposited

13 in the Fund-

14 (1) funds appropriated pursuant to section 11 of

15 this Act;

16 (2) payments received from any source for prod-

17 ucts, services, or property furnished in connection with

18 Bureau activities;

19 (3) royalties earned by the Bureau from success-

20 fully commercialized products funded in whole or part

21 by grants or cooperative agreements executed by the

22 Bureau; and

23 (4) donations accepted by the Director on behalf

24 of the Bureau, as provided for in section 9(a)(7).

elIR 2068 IH
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SEC. II. AUTHORIZATION OF APPROPRIATIONS.

2 There is authorized to be appropriated to the Fund

3 $20,000,000 for the fiscal year beginning after enactment of

4 this Act, $30,000,000 for the next two fiscal years, and

5 $5..)O0,000 for the next five fiscal years.
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1(x
1ST SESSION S. 0

To further United States technological leadership by providing for support by the
Department of Commerce of cooperative centers for the transfer of research
in manufacturing, and for other purposes.

IN THE SENATE OF THE UI4ITED STATES

APRIL 3 (legislative day, MARCH 30), 1987

Mr. Homan:is (for himself and Mr. RIEGLE) introduced the following bill; which
was read twice and referred to the Committee on Commerce, Science, and
Transportation

A BiLL
To further United States technological leadership by providing

for support by the Department of Commerce of cooperative

centers for the transfer of research in manufacturing, and
for other purposes.

1 Be it enacted by the Senate and House of Bepresenta-

2 fives of the United Stales of America in Congress assembled,

3 That this Act may be cited as the "Technology Competitive-

4 ness Act of 1987".

5 TITLE INATIONAL INSTITUTE OF

6 TECHNOLOGY

7 SEC. 101. Section 1 of the Act of March 3, 1901 (15

8 U.S.C. 271), is amended to read as follows:
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1 "FINDINGS AND PURPOSES

2 "SECTION 1. (a) The Congress finds and declares that-

3 "(1) United States economic growth and industrial

4 competitiveness require continual improvements in

5 manufacturing technology, quality control, and tech-

6 piques for ensuring product reliability and cost-

7 effectiveness;

8 "(2) improvements in manufacturing and product

9 technology depend on fundamental scientific and engi-

10 neering research, in cooperation with industry, to de-

ll velop (A) the precise and accurate measurement meth-

12 ods and measurement standards needed to improve

13 quality and reliability, and (B) new technological proc-

14 esses by which such improved methods may be used in

15 practice to improve manufacturing and to assist indus-

16 try to transfer important laboratory discoveries into

17 commercial products;

18 "(3) interstate commerce, scientific progress,

19 public safety, and product compatibility and standardi-

20 zation also depend on the development of precise

21 measurement methods, standards, and related basic

22 technologies;

23 "(4) because no one manufacturer or group of

24 manufacturers is able to provide these essential techni-

25 cal services, the Federal Government should maintain

8 907 18
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1 a national science and technology laboratory which is

2 able to provide methods, measurement standards, and

3 associated technologies and which is able to work with

4 United States companies to use new techniques to in-

5 prove products and manufacturing processes; and

6 "(5) the Federal Government's measurement and

7 technology laboratory also can and should serve as a

8 clearinghouse to assist trade associations, State tech-

9 nology programs, labor. organizations, and universities

10 to disseminate information on new basic technologies,

11 including automated manufacturing processes, to inter-

12 ested large and small industrial companies which face

13 strong competition from foreign sources.

14 "(b) It is the purpose of this Act to establish a National

15 Ins Lute of Technology to serve as a national' laboratory

16 which will provide the. measurement and technological serv-

17 ices essential for scientific and engineering, progress, inter-

18 state commerce, improved product reliability and manufactur-

19 ing processes, and guaranteeing that products protect public

20 safety.".

21 SEC. 102. Section 2 of the Act of March 3, 1901 (15

22 U.S.C. 272), is amended to read as follows:

23 "ESTABLISHMENT, FUNCTIONS, AND ACTIVITIES

24 "SEC. 2. (a) There is established within the Department

25 of Commerce a science and technology laboratory to be

S 907 18
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1 known as the National Institute of Technology (hereinafter

2 referred to as the `Institute'.).

3 "(b) The Secretary of Commerce (hereinafter referred to

4 as the 'Secretary') is authorized to-

5 "(1) develop, maintain, and retain custody of the

6 national standards of measurement, and provide the

means and methods for making measurements consist-

ent with those standards, including comparing stand-

ar& used in scientific investigations, engineering, in-

dustry, commerce, and educational institutions with the

standards adopted or recognized by the Federal

Government;

"(2) contribute to United States industrial capac-

ity by conducting, research and cooperating with indus-

try to develop the measurements, measurement meth-

ods, and basic technology needed to improve quality

control, to modernize manufacturing processes, to

ensure product reliability, manufacturability, functiona-

lity, and cost-effectiveness, and to facilitate the more

rapid commercialization of products based on new sci-

entific discoveries in fields such as automation,

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22 advanced materials, biotechnology, and optical

23 technologies;

24 "(3) determine, compile, and evaluate physical

25 constants and the properties and performance of con-

8 907 18
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1 ventional and advanced materials when they are impor-

2 tent to science, engineering, education, commerce, and

3 industry and are not available with sufficient accuracy

4 elsewhere;

5 "(4) develop a- fundamental basis and methods for

6 testing materials, mechanisms, structures, equipment,

7 and systems, including those purchased for the use of

8 the Federal Government;

9 "(5) assure the compatibility of United States na-

10 tional standards with those of other nations;

11 "(6) cooperate with other departments and agen-

12 cies of the Federal ,Government, industry, and private

13 organizations in establishing standard practices, incor-

14 porated in codes, specifications, and voluntary consen-

15 sus standards;

16 "(7) advise government and industry-on scientific

17 and technical problems;

18 "(8) invent, develop, and (when appropriate) pro-

19 mote transfer to the private sector of devices to serve

20 special national needs; and

21 "(9) assist interested trade associations, State

22 technology agencies, labor organizations, and universi-

23 ties to disseminate information on new basic product

24 and process technologies, particularly automated manu-

8 907 IS
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1 facturing technologies, to interested medium-sized and

2 small companies throughout the United States.

3 "(c) In carrying out the functions specified in subsection

4 (b) of this section, the Secretary may-

5 "(1) construct physical standards;

6 "(2) test, calibrate, and certify standards and

7 standard measuring apparatus;

8 "(3) study and improve instruments, measurement

9 methods, and industrial quality control and quality as-
.

10 surance techniques;

11 "(4) cooperate with the States in securing uni-

12 fortuity In weights and measures laws and methods of

13 inspection;

14 "(5) prepare, certify, and sell standard reference

15 materials for use in ensuring the accuracy of chemical

16 analyses and measurements of physical and other prop-

17 erties of materials;

18 "(6) accept research associates and donated equip-

19 ment from industry and also engage with industry in

20 research to develop new basic and generic technologies

21 for traditional and new products and for improved pro-

22 duction and manufacturing;

23 "(7) study and develop fundamental scientific un-

24 derstanding and improved measurement methods for

25 chemical substances and compounds, traditional and

34
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1 advanced materials, ionizing and nonionizing radiation,

2 radio waves and signals, and electromagnetic signals;

3 "(8) develop and test standard interfaces, commu-

4 nication protocols, and data structures for computer,

5 automation, and telecommunications systems;

6 "(9) perform research to develop standards and

7 test methods to advance the effective use of computers

8 and related systems and to protect the information

9 stored, processed, and transmitted by such systems;

10 "(10) determine properties of building materials

11 and structural elements, and encourage their standardi-

12 zation and most effective use, including investigation of

13 fire-resisting properties of building materials and condi-

14 tions under which they may be most efficiently used,

15 and the standardization of types of appliances for fire

16 prevention;

17 "(11) undertake such research in engineering,

18 mathematics, computer science, materials science, and

19 the physical sciences as may be necessary to carry out

20 and support the functions specified in this section;

21 "(12) compile, evaluate, publish and otherwise

22 disseminate general scientific and technical data result-

23 ing from the performance of the functions specified in

24 this section or from other sources when such data are
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1 important to science, engineering, or industry, or to the

2 general public, and are not available elsewhere;

3 "(13) demonstrate the resultsof the Institute's ac-

4 tivities by exhibits or otherwise as may be deemed

5 most effective, and including the use of scientific or

6 technical personnel of the Institute for part-time or

7 intermittent teaching and training activities at educa-

8 tional institutions of higher learning as part of and inci-

9 dental to their official duties; and

10 "(14) undertake such other functions similar to

11 those specified in tW, subsection as the Secretary de-

12 termines appropriate.".

13 SEC. 103. The first section of the Act of July 16, 1914

14 (15 U.S.C. 280), the first section of the Act of March 4, 1913

15 (15 U.S.C. 281), and the first section of the Act of May 14,

16 1930 (15 U.S.C. 282), are repealed.

17 SEC. 104. The Act of March 3, 1901 (15 U.S.C. 271 et

18 seq.), is amended by adding at the end the following:

19 "STUDIES BY THE NATIONAL ACADEMIES OF

20 ENGINEERING AND SCIENCES

21 . "SEC. 19. The Director shall, to the extent appropria-

22 tions are available, periodically contract with the National

23 Academy of Engineering and the National Academy of Sci-

24 ences for advice and studies to assist the Institute to serve

25 United States industry and science. The advice and studies

26 may include-

8 Ka IS
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1 "(1) significant national needs and opportunities in

2 manufacturing and emerging technologies; and

3 "(2) potential activities of the Institute, in coop-

4 eration with industry and the States, to assist in the

5 transfer and dissemination of new technologies for

6 manufacturing and quality assurance.".

7 Sic. 105. The Act of March 3, 1901 (15 U.S.C. 271 et

8 seq.), is amended by striking "National Bureau of Stand-

9 ards", "Bureau" and "bureau" wherever they appear and

10" inserting in lieu thereof "Institute".

11 TITLE ILCOOPERATIVE CENTERS FOR THE

12 TRANSFER OF RESEARCH IN MANUFACTURING

13 4c. 201. The Act of March 3, 1901 (15 U.S.C. 271 et

14 seq.), as amended by this Act, is further amended by adding

15 at the end the following:

16 "SEC. 20. (a) The Secretary, through the Director, shall

17 provide assistance for the creation and support of regional

18 Cooperative Centers for the Transfer of Research in Manu-

19 facturing. Such Centers shall be affiliated with any universi-

20 ty, or other nonprofit institution, or group thereof, that ap-

21 plies for and is awarded a grant or enters into a cooperative

22 agreement under this section. Individual awards shall be de-

23 cided on the basis of merit review, peer review, or similar

24 mechanism. The objective of the Centers is to enhance pro-
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1 ductivity and technological performance in United States

2 manufacturing through-

3 "(1) the transfer of new basic manufacturing tech-

4 nology and techniques developed at the Institute to

5 Centers and, through them, to manufacturing compe.-

6 nies throughout the United States;

7' "(2) the participation of individuals from industry' ,

8 universities, State governments, and; when appropri-

9 ate, the Institute in cooperative research and technol-

10 ogy transfer and research activities;

11 "(3) the training, education and participation of

12 individuals in the use 'of new manufacturing and pro-

13 duction technologies;

14 "(4) the further development of a generic research

15 base in manufacturing technology, with special atten-

16 tion to economically significant activities in which indi-

17 viduaL companies have little incentive to perform them-

18 selves, to state-of-the-art manufacturing issues, and to

19 efforts to make new manufacturing technology and

20 processes usable by small and medium-sized companies.

21 in the United States;

22 "(5) the dissemination of scientific, engineering,

23 and technical information about manufacturing'to other

24 researchers and to industrial firms, including small and

25 medium-sized manufacturing companies;

8 907 Is
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"(6) the utilization, when appropriate, of the ex-

pertise and capability that exists in Federal laborato-

ries other than the Institute; and

"(7) the development of continuing financial sup-

port from other mission agencies, from State and local

governments, and from industry and universities

through, among other means, fees, licenses,

royalties.

"(b) The activities of the Centers shall include

"(1) the establishment of experimental automated

manufacturing systems, based on research by the Insti-

tute, for the purpose of demonstrations, technology

transfer, and research;

"(2) the transfer and dissemination of research

findings and Center expertise to a wide range of com-

panies and enterprises, including, whenever possible,

small and medium-sized manufacturers; and

"(3) basic research supportive of technological and

industrial innovation in manufacturing processes, in-

cluding the adaptation of robotics, computer-integrated

manufacturing,, and systems integration to meet the

generic needs of ,specific types of manufacturing

industries.

"(c)(1) The Secretary may provide financial support to

and

25 any Center created under subsection (a) of this section for a

8 907 78
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1 period not to exceed ten years. The Secretary may not pro-

2 vide to a Center more than 50 per centum of thecapital and

3 annual operating and maintenance funds required to create

4 and maintain such Center.

5 "(2) A person may submit .to the Secretary an applica-

6 tion for financial support under this subsection. In order to

7 receive assistance under this section, an applicant shall pro-

8 vide information considered adequate by the Secretary that

9 private, university, State, or other non-Federal sources have

10 furnished adequate assurances of contributions of funds equal

11 to or greater than 50 per centum of the proposed Center's

12 capital and annual operating and .maintenance costs. Each

13 applicant shall also submit, as part of such applicant's pro-

14 posal, a plan for the allocation of the legal rights associated

15 with any invention which may result from the proposed Cen-

16 ter's research and technology transfer activities.

17 "(3) The Secretary shall subject each such application

18 to merit review, peer review, or other similar process. In

19 making a decision whether to approve such application and

20 provide financial support under this subsection the Secretary

21 shall consider (A) the merits of the application, particularly

22 those portions of the application regarding technology trans-

23 fer, training and education, and research to adapt manufac-

24 turing technologies to the needs of particular industrial sec-

25 tors, and (B) geographical diversity.

40



36

13

1 "(4) The provisions of chapter 18 of title 35, United
.

2 States Code, shall (to the extent not inconsistent with this

3 section) apply to the promotion of technology from research

4 by Centers under this section.

5 "(d) There are authorized to be appropriated for the

6 purposes, of carryingwout this section not .to exceed,

7 $40,000,000 for fiscal year 1988, not to exceed $40,000,000

8 for fiscal year Apsp, and not to exceed $40,000,000 for fiscal

9 year 1990.",

10 TITLE DIPRODUCTIVITY AND TECHNOLOGY

11 ADMINLSTItATION

12 SEC. 301. (a) Section 5(a) of the Stevenson-Wydler

13 Technology Innovation Act of 1980 (15 U.S.C. 3704(a)) is

14 amended to read as follows:

15 "(a) IN GENERAL.There is established in the Depart-

16 ment of Commerce a Productivity and Technology Adminis-

17 tration, which shall operate in accordance with the provi-

18 sions, findings, and purposes of this Act. The Administration

19 shall include-

20 ".(1) the National Institute of Technology, whose

21 Director shall report directly to the Under Secretary;

22 "(2) a policy analysis and information office,

23 which shall be known as the Office of Productivity,

24 Technology, and Innovation;

18 41
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1 "(3) the National Technical Information Service;

2 and

3 "(4) such other agencies, programs, and activities

4 of the Department of Commerce as the Secretary

5 determines should be included within the Adminis-

6 tration.".

(h) Section 5(b) of the Stevenson-Wydler Technology

8 Innovation Act of 1980 (15 U.S.C. 3704(b)) is amended to

9* read as follows:

10 "(b) UNDER SECRETARY AND ASSISTANT SECRE-

11 TARY.The President shall appoint, by and with the advice

12 and consent of the Senate-

13 "(1) an Under Secretary for Productivity and

14 Technology, who shel be compensated at the rate pro-

15 vided for level III of the Executive Schedule in section

16

17

18

19

20

21

22

23

24

5314 of title 5, United States Code; and

"(2) an Assistant Secretary for Productivity,

Technology, and Innovation, who shall be compensated

at the rate provided for level IV of the Executive

Schedule in section 5315 of title 5, United States

Code.".

(c) Section 5(c) of the Stevenson-Wydler Technology In-

novation Act of 1980 (15 U.S.C. 3704(c)) is amended to read

as follows:
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1 "(c) DUTIES. The Secretary; through the Under Sec-

2 retary and on a continuing basis, shall-

3 "(1) supervise and manage the Administration and

4 its agencies, programs, and activities; and

5 "(2) consistent with the provisions, findings, and

6 purposes of this Act and the Act of March 3, 1901 (15

7 U.S.C. 271 et seq.), cooperate with United States in-

8 dustry to formulate and carry out policies and activities

9 to assist industry to improve its productivity, technolo-

10 gy, and ebility to compete successfully in world

11 markets,".

12 (d) Section 5 of the Stevenson-Wydler Technology

13 Innovation Act of 1980 (15 U.S.C. 3704) is amended-

14 (1) by redesignating subsections (d) and (e) as sub-

15 sections(e) and (f), respectively; and

16 (2) by inserting immediately after subsection (c),

17 as amended by this Act, the following:

18 "(d) FURTHER DUTIES. The Secretary, through the

19 Under Secretary and Assistant Secretary and on a continuing

20 basis, shall conduct policy analyses and propose public and

21 private actions to improve United States industrial productiv-

22 ity, technology, and innovation. As part of such responsibil-

23 ities, the Secretary, through the Assistant Secretary, shall-

24 "(1) determine the relationship between tschno-

25 logical developments and international technology

8 907 IS
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transfers and the productivity, employment, and per-

2 formance of United States and foreign industries;

"(2) monitor\and analyze the efforts of other na-

4 tions to target industries and markets within the

5 United States;

6, "(3) identify technological needs, problems, and

7 opportunities within and across industrial sectors

8 which, if addressed, could make a significant contribu-

9 tion to the economy of the United States; and

10 "(4) propose and publicize public and private ac-

11 tions which, may improve industrial productivity and

12 technologies in the United States, including policies

13 which make the results of Federally-funded research

14 and development more useful to United States

15, industry;

16 "(5) propose and support studies and policy ex-

17 periments, in cooperation with other Federal depart-

18 ments and agencies, to determine the effectiveness of

19 measures with the potential of advancing United States

20 technological innovation;

21 "(6) provide that cooperative effcrts to stimulate

22 industrial innovation be undertaken between the Assist-

23 ant Secretary .and other officials in the Department of

24 Commerce responsible for such areas as .trade and eco-

25 nomic assistance;
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1 "(7) encourage and assist the creation of centers

2 and other joint initiatives by State or local govern-

3 ments, regional organizations, private businesses, insti-

4 tutions of higher education, nonprofit organizations, or

5 Federal laboratories to encourage technology transfer,

6 to stimulate innovation; and to.promote an appropriate

7 climate for investment in technology-related industries;

8 "w) ,propose and encourage cooperative research

9 involving appropriate Federal entities, State or local

10 governments, regional organizations, colleges or uni-

11 versifies, nonprofit organizations, or rprivate, industry to

12 promote the common use of resourcea, to improve

13 training programs and curricula, to stimulate interest

14 in high technology careers, and to encourage the effec-

15 five dissemination of technology skills within the wider

16 community;

17 "(9) consider govermpe;t measures with the po-

18 tential of advancing United States technological inno-

19 vation an'1 exploiting innovations of foreign origin; and

20 "(10) publish the results of studies and policy

21 experiments.".

22 TITLE PTASSISTANCE OF

23 COMMERCIALIZATION AND MANUACTURING

24 SEC. 401. The Stevenson-Wydler Technology Inflows,

25 tion' Act of 1980 (15 U.S.C. 3701 et seq.) is amended

Semis
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1 (1) by redo-ignating sections 6 through 18 as sec-

2 tions 7 through 19, respectively; and

3 (2) by inserting after section 5 the following:

4 "PROGRAMS TO ASSIST COMMERCIALIZATION AND

5 MANUFACTURING

6 "SEC. 6. (a) COMMERCIALIZATION AWARDS TO

7 SMALL BUSINESSES.-(1) The Secretary, through the Under

8 Secretary,, shall establish a program for the purpose of

9 making awards to United States businesses with less than

10 500 employees in order to assist such businesses to commer-,.
11 cialize new scientific discoveries of great potential economic

12 and competitive value. The awards program shall have-

13 "(A) a first phase for determining, to the extent

14 possible, the scientific and technical merit and feasibili-

15 ty of proposals submitted pursuant to program solicita-

16 tions; and

17 "(B) a second phase to develop further proposals

18 which have shown particular technical meri and feasi-

19 bility during such first phase.

20 Where two or more proposals specified in subparagraph (B)

21 of this paragraph are evaluated as being of approximately

22 equal technical merit and feasibility, special consideration

23 shall be given to those applicants who show evidence of fund -

2424 ing commitments from non-Federal sources of capital.

25 "(2) An award made under the first phase specified in

26 paragraph (1XA) of this subsection shall not exceed

907,18

A
or,
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1 $100,000. An award made under the second phase specified

2 in paragraph (1)(B) of this subsection shall not exceed

3 $1,000,000.

4 "(b) COMMERCIALIZATION AWARDS TO JOINT RE-

5 SEARCH VErrrunEa.-(1) The Secretary, through the Under

6 Secretary, shall encourage United States companies to form

7 joint research and development ventures for the purpose of

8 rapidly creating the generic technology necessary to commer-

9 cialize new scientific discoveries of great economic and com-

10 petitive pet4intial value: In addition, the Secretary may pro-

11' vide financial awards to assist in the establishment and oper-

12 ation of such joint ventures."

13 "(2) No award made under paragraph (1) of this subsec-

14 tion shall be made for more than one-third of the total cost of

15 the joint venture over its lifetime or its first five years,

16 whichever occurs first. No award shall be made for more,

17 than five years.

18 "(3) In determining whether to make an award to a

19 particular joint research and development venture, the Secre-

20 tau shall consider whether the corporate members of the

21 joint venture have made provisions, for the participation of

22 United Statei businesses in such joint vet sure.

23 NO The.' gi;Creitary may, as appropriate, authorise the

24 participation of the National Institute of Technology in any

8 901 18
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joint research and development venture created under para-

graph (fl of this subsection..

"(5) As used in this subsection, the. term 'joint research

and development venture' has the meaning given to such

term in section 2(6) of the National Cooperative Research

Act of.1984 (15'U.S.C. 4301(6)).

"(c) SMALL BUSINESS TECHNOLOGY LEASEBACK

PEOGRAbi.(1) There is establibhed in the Treasury of the

United States a Small Business Technology Leaseback Fund

(hereafter in this section referred to as the 'Fund').

"(2) Effective October 1, 1987, there is Futhorized to be

appropriated $50,000,000 for the purpose of providing cap-

ital to the Fund.

"(3) The SeCretary, through the Under Secretary, is au-

thorized and directed to

"(A) use capital from the Fund, with the approval

of the Secretary of the Treasury, to purchase advanced

automated manufacturing equipment made in the

United States, particularly flexible manufacturing sys-

20 toms, suitable for use by small manufacturing firms in

21 the United States;

22 "(B) solicit proposals from United States manufac-

23 tiring firms with less than two hundred and fifty em-

24 ployees which wish to lease such manufacturing equip-

25 ment; and

8 007 18
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1 "(0) lease such equipment to those applicants who

2 demonstrate an ability to use sua equipment to im-

3 prove Manufacturing productivity and quality and who

4 ;demonstrate-a willingness to share,the expertise they

, 'develop through' the use of 'such' equipment with other

6 small manufacturing firm's and 'with the Cooperative

7 Cehters for the Transfer of Research in Manufacturing

8 created under section 20 of the Act of March 3;1901.

) "(4) The Secretary shall promulgate regulatiOris to

10 carry out the provisions of this subsection, including provi-

11 sions regarding lease periods and financial and legal aspects

12 'Of sticheases.":

13 TITLE VAUTHORIZATION OF APPROPRIATIONS

14 SEC. 501. The Act of March 3, 1901 (15 U.S.C. 271 et

15 seq.), as amended by this Act, is further amended by adding

16 at the end the following:

17 "SEC. 21. (a) There are authorized to be appropriated

18 for fiscal year 1988 to the Secretary of Commerce to carry

19 out activities performed by the Institute (other than activities'

20 performed under section 20 of this Act) the sums set forth in

21 the following line items:

22 "(1). Measurement Research and Technology:

23, $48,202,000.

24 "(2), Engineering Measurements and Manufactur-

25 ing: $50,615,000.

semis

49-



45

22

1 "(3) Materials Science and Engineering:

2 $26,846;000.

3 '"(4) Computer 'Science and Technology:

4 $9,727;000.

5* "(5) Research' Support Activities: $21,110,000.

6 "(6) Research Facilities: $9,500,000..

7 "(b)' Notwithstanding any other iroviiion of this or any

8 other Act-

9 "(1) of the alimUnt authorized under paragraph (1)

10 of subsection (a) of this section, $9,000,000 is author-

11 ized only for 'the purpose of research in process and

12 quality control and $1,500,000 is authorized only for

13 the purpose of computerized data bases;

14 "(2) of the amount authorized under paragraph (2)

15 of subsection (a) of this section, $5,000,000 is author-

16 ized only for research °in 'automated manufacturing,

17 $2,000;000 is authorized only to 'adapt Institute auto-

18 mated manufacturing technology t, rreet the needs of

19 small business and various industrial sectors,

$° "00,000 is authorized only for the Center for Build-

21 kg Technology, $5,800,000 is authorized only for the

22 Center for Fire Research, $3,500,000 is authorized

23 only for researcl. improve iightwave communication

24 systeins and related technologies, $3,000,000 is au-

25 thorized only for the purpose of research to improve

8 907 18 0 0
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1 bioprocess. engineering, $1,000,000 is authorized only

2 for new microwave measurements, and $3,000,000 is

3 authorized only for, new research on semiconductor ma-

4 terials, devices, and manufacturing processes;

5 "(3) of the amount authorized under paragraph (3)

6 of subsection (a) of this section, $3,500,000 is 'author-

? ized only for the, purpose of research to improve high-

8 performance composites;

9 "(4) of the amount authorized under paragraph (4)

10 of subsection (a) of this section, $1,500,000 is author-

11 ized only for the purpose of research in °advanced infor-

12 mation systems;

13 "(5) of the amount authorized under paragraph (5)

14 of subsection (a) of this section, $9,213,000 is author-

15 ized only for technical competence fund projects idnew

16 areas of high technical importance, and $2,610,000 is

1'7 authorized only for the Postdoctoral Research Associ-

18 ates Program and related new personnel; and

19 "(6) of the amount authorized under paragraph (6)

20 of subsection (a) of this section, $6,500,000 is author-

21 ized only for the cold neutron research facility, and

22 $3,000,000 is authorized only for semiconductor re-

23 search facilities.

24 "(c) Appropriations made under the authority provided

25 in.this, section shall remain.available,forobligations, for .ex-

8 907 18'
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1 penditure, or for obligations and expenditure for periods spec-

2 ified in the Acts making such appropriations. ".

3 SEC. 502. Section 18 (a) and (b) of the Stevenson-

4 ydler Technology Imiovation Act of 1980; as so redesig-

5 nated by section 401 of this Act, is amended to read as
6 follows:

7 "(a)(1) There is authorized to be appropriated to the

8 Secretary for the purposes of carrying out sections 5, 11(g),

9 and 16 of this Act not to exceed $8,000,000 for the fiscal

10 year ending September 30, 1988.

11 "(2) Of the amount authorized under paragraph (1) of
12 this subsection, $1,000,000 is authorized only for the Office

13 of the Under Secretary for Productivity and Technology;

14' $4,000,000 is authorized only for the Office of Productivity,

15 Technology, and Innovation; and $3,000,000 is authorized

16 only for the purpose of carrying out the requirements of the

17 Japanese 'I .slmical Literature Program established under

18 section 5(e) of this Act.

19 "(b) In addition to the authorizations of appropriations

20 made under subsection (a) of this section and section 6(c)(2)

21 of this Act, there is authorized 1ci be appropriated to the Sec-

22 retary for the purposes of carrying out section 6 (a) and (b) of

23 this Act not to exceed $40,000,000 for the Fiscal year ending

24 September 30, 1987.".

8 90/ 18
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1 TITLE VIMISCELLANEOUS AND CONFORMING

2 AMENDMENTS

3 SEC. 601. (a) Section 4 of the Stevenson-Wydler Tech-

4 nology Innovation Act of 1980 (15 U.S.C. 3703) is amended

5 by adding at the end the following:

6 "(13) 'Administration' means the Productivity and

7 Technology Administration established in section 5(a)

8 of this Act.

9 "(14) 'Under Secretary' means the Under Secre-

10 tary for Productivity and Technology appointed under

11 section 5(b) of this Act.".

12 (b) Section 8(b) of the Stevenson-Wydler Technology

13 Innovation Act of 1980, as so redesignated by section 401 of

14 this Act, is amended by striking "Director" and inserting in

15 lieu thereof "Assistant Secretary".

16 (c)(I) Section 5314 of title 5, United States Code, is

17 amended by adding at the end the following: "Under Seen-

18 tary for Productivity and Technology, Department of

19 Commerce.".

20 (2) Section 5315 of title 5, United States Code, is

21 amended by adding at the end the following: "Assistant Sec-

22 rotary for Productivity, Technology, and Innovation, Depart-

23 ment of Commerce. ".

8 907 IS
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-Mr. SKAGGS [presiding] Thank.you, Mr. Ritter.
I'm 'doingsubstitute -duty as Chair for a little while, while the

chairman goes to theAppropriations Committee:
How do you feel your ideas jibe with Senator Hollings' bill tocreate a National Institute of Technology from NBS and OPTI?
Mr. Rrrri a. Well, I would say that my bill is a much more fo-

cused effort. It's a more modest effort. It seeks to bite off a newFederal role in involvement in innovation and industrial competi-
tiveness by starting modestly, by simply expanding NBS to encom-binate NBSIC.

As I understand it, there is a whole host of other elements in the
Hollings' bill that takes a much more expensive, much more ambi-tious approach and that may well be an approach we would wish
to consider, but I suspect &would be much more difficult to get offthe ground, much moredifficult to fund and much more long rangein its potentiastart up.

Mr. SKAGGS. Given- that,some of the witnesses that we're expect-
ing tothear front in the .next panel are advocating a general expan-
sion of funding levels for NBS without respect to the kind of re-structuring and redefinition, that you're advocating in your bill, do
yousfeel.youiban support that regardless-of what may happen with
yourjegislation;-or how.do you:rationtilize those two?

Mr: RITTER.- Mr. 'Chairman, I'm interested in the substance ofwhat we do here and what we provide to NBS, but I must say that
over the years that I've been involved with this committee, I've
watched NBS lose support in,spite of some very substantive contri-
butions: And, I.think part of what we're dealing with here is ex-panding .a kind of policy .aspect of NBS which will be able to focuson the ideas and theaidgencies of global competitiveness in a waythat will make therequests for NBS funding more palatable, moreacceptable, more understandable by people who don t. know whatNBS is or where it is.

Mr..SKAGGs, roank you very much.
The gentlesolm from New York, Mr. Boehlert?
MX.ABOEHLERT. The good news is thatwe've made believers out of

some ofthe others, and I agree with my colleague from Pennsylva-nia, NBS is extremely important and finally we're getting the
funding recommended level' moving in the 'opposite direction, with
a 14 percent,increase this year. That's long overdue.

Secondly, I'd like to commend my colleague from Pennsylvania
for your leadership that you're providing, not only within our
party, but within the Congress, on the issue of competitiveness and
attacking it in very aggressive form. Obviously, I'm enamored withyour piece of legislation because when you told me about it and ex-plained its implications to .me, I cosponsored it. So, I want to com-mend you' for your leadership and encourage you to keep up thefight.

Mr. RrrrEa. I thank my colleague from New York, and thankhim for his leadership on so many of these issues. We have a realcontribution to make here. Everybody is talking about industrial
competitiveness. It's the new buzz word in town. It's the new buzz
word across the country. But, I guess my question to my colleagues
is, what can we do about it here in a way that takes a bit of a jump
frnm the conventional growth curves, a bit of a departure from the
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2 percent and 'the 4 percent and the 6 percent growth. How can we
use existing,resouices to make-the leap, and yet, not so overburden
the system, .or put such tremendous demand. on the system, with
more:blue:sky desires, that'we turn the system off and we don't' get
anywhere. So, believe what we, have here is a modest approach to
the problem, and something we can do, and we can do immediately.

Mr. SKAGGS. Thegentleman;from Louisiana, Mr. Hayes?'
Mr. HAYES. Lhad not read the legislation until this morning, and

I would like to at this time tell you that I'd be most happy to join
in and certainly intend`to support it.

Mr. RIMER. Phi 'sorry? We didn't get you' on as an original co-
sponsor if that's the case..

Mr. HAYES. Most importantly, there's ,an observation that you
make within your statement that's worth repeating for emphasis
and perhaps, worth stating a little differently. In speaking of the
Department of Defense as a catalyst for adyances, Uthink it's of
great importance in pursuing this legislation that this 'is offered as
a perspective.:So often we line up with defense'on one side with the
civilian effort, especially in space' on another. And, the point that
you'e making so eloquently is- that) this bill aims not towards
clash, but ,offering a different perspective in saying that yotudon't
have to oppose defense and oppose defense spending when you
point; out. that- they major emphasis 'within. DOD is not the Same as
that which could be Offered by a different agency.

Mr. RiTrEg: Exactly.
Mr. HAYES. And you're not meeting heads on. What you're,

.saying isthere's a gap-that we haVe left and'that it has to be filled
and this is a, modest and excellent beginning in filling that gap and
offering a perspective for the utilization of research. And, I think
that that's important to note, that as this bill' progresses, we're not
asking anyone to oppose anything, but simply to expand and on=
derstand that there are vantage points from which 'to judge scienl
tific breakthroughs, without making defense the sole area of con-
centration and realizing the .impact on the private sector.

Mr. &ma. think that is very true. I think we have witnessed a
change in-the sources of inno "ation as the globe, as the world has
created new sources of innovation, and as technology has acceler-
ated. It used to be, I mean let's face it, the first computer came out
of a University of Pennsylvania research facility that was spon-
sored by DOD. But, computers are so ubiquitous in the world econ-
omy, and there's, so much research and so much development, and
so much innovation. going on, that it would be unrealistic to think
that DOD would be, at this point, the prime source of innovation in
new-generation computers.

I want to add one thing as I close. People talk about employment
in services versus employment in manufacturing. I would like, and
I don't have it here with me, but I want to insert it in the record if
that's possible, Mr. Chairman, I ask unanimous consent to insert it
at this point in the record.

Mr. SKAGGS. Without objection.
Mr. Rrrima. An article that appeared in MIT's alumni magazine,

Technology Review, and it was by Steven Cohen and Stanley Zeis-
man, two researchers at the University of California, Berkeley.
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They talked about manufacturing and it's impact on services, andthey made a compelling oase whereby some twice as many jobsthat exist directly in mannfacturing, in this country, exist in those
services connected with manufacturing. And, they defined thoseservices as providing, the.mOst high level, most. sophisticated, most
highly'teinunerative;beet paying in other words, jobs in the service
indnitriei; accOnntingonanagemeni planning, management. jobs ofall kinds, design, engineering consulting, trucker jobs, shipping
Product*,,and.a whole host' of computer services and telecommuni-
cations services and information services and financial servicesthat connect up with the niandfactuting economy. So, they wereCalking, of some, I believe, 50 million or so additional-jobs to thosejobs directlY involVed in manufacturing. That's something for us toconsider.

Thank you, Mr. Chairman.
[The.Technblogy Review article to be supplied follows:]
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The Myth of a Post-Industrial Economy

M
BY STEPHEN S.,COH EN AND JOHN ZYSMAN

ANUFAC TURING matters mightily to the
wealth arid power of the United States and
to our ability to sustain the open society

we have come to take for granted. But this conten-
tion is a distinctly minority view in the tinned States
today. n part this is due to the poW= of a central
tenet of 'American economic thought: government
policy should be indifferent to what makes up the
gross national product.

This conventional view is supported by numerous
authors i. ' lolcs, journal articles, op-ed pieces, and
expert ter :y. They point to the relentless decline
in =nu; .4 employmentfrom 50 percent of
all jobs in 50 to_ 20 percent nowand the Increase
In service .obs, which now constitute about 70 per-
cent of all employment. These figures underwrite the

mainstream view that economic development is a
never-ending shift from activitiesof the past up into
newer, more profitable activities. The United States
shifted from farming to industry. Now We are shift-
ing from industry to services and high technology.

The lesson for government is dean'Iteep hands
off. For example, in hi:latest:Report to the Congress
on Trade Agreements, President Reagan sets out the
following framework for understanding a troubling
trade unbal.nce. "The move from an indUstrial so-
ciety toward a Vostinclustnal. service economy. has
been one of the greatest changes to affect the de-
veloped world since the Industrial Revolution. The
progression of an economy such as America's from
agriculture to manufacturing to services is a natural
change."

6

57



The United States

_cannot afford toyxnulon its

basic *am/paw:iv

industries. lielying or;a shift to

seiYieis Pfhigh tedP20108Y is

ire:fiat:sib! e analysis and

_muse

niallAIT11.104 1167

58



The New York Stock Exchange, in a recent report
on trade, industrial change, and jobs, put it more
pointedly: "A strong manufacturing sector is not a
requisite fora prosperous economy."

Or, in the words of a Forbes editorial, "Instead
of ringing in the decline of our economic power; a
service-driven economy signals the, most advanced
stage of economic development.... Instead of fol-
lowing the Pied Piper of 'reindustrialization,' the MS-
should be concentrating its efforts on strengthening
its services."

In this view, America's loss of market share and
employment in industries such as textiles, steel, ap-
parel, autos, consumer electronics, machine tools,
random-access memories, computer peripherals, and
circuit boards is neither surprising nor bad. It is not
a sign of failure but part of the price of success: The
United States should be shedding sunset industries
and moving on to services and high tech, the sunrise
sectors. Such a chinge is part of an ever-evolving
international division of labor from which everyone
benefits.

This view is soothing in its message, calm in tone,
confident in style, and readily buttressed by tradi-
tional economic theory.' We believe it is also quite
possibly wrong. At the heart of our argument is a
ration we call "direct linkage:" many service jobs
are tightly tied to manufacturing. Lose manufactur-
ing and you will losenot developthose high-
wage services. Nor is the relationship between high
tech and manufacturing, like that between services
and manufacturing, a simple case of evolutionary
succession: High tech is intimately tied to manufac-
turing, not a free-floating laboratory activity.

Our argument takes issuefundamentallywith
the widely articulated view that a service-based,
"post-industrial" economy is the natural successor
to an industrybased economy, the next step up a
short but steep staircase consisting of "stages of de-
velopment." Because the traditional view justifies
economic policies that risk the wealth and power of
the United States, it is, for all its conventionality, a
terribly radical guide for policy. If the United States
wants to stay on topor even high upwe can't
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just shift out of manufacturing and into services.
Nor can we establish a long-term preserve around

traditional blue-collar jobs and outmoded plants. If
the United States is to remain a wealthy and powerful
economy, American manufacturing must automate,,
not emigrate. Moreover, it must automate in ways
that build flexibility thmugh the imaginative use of
skilled lahor. In a world in which technology mi-
grates rapidly and financial services are global, the
skins of our workforce and the talents of our man-
agers together will be our central resource.

linkages and Wealth

Most celebrations of the shift from Industry to ser-
vices construct a parallel to the shift from agriculture
to industry. According to that argument, the shift
from low-productivity, low-paid farm labor to
higher - productivity, hence higher-paid employment
in industry is precisely what economic development
is about. The same developmental movement, the
same-"creative destniction," is now being repeated
in the shift out of industry and into services and high
tech.

This view of economic history, although familiar
and reassuring, is misleading. It confuses two sep-
arate transitions: a shift out of agricultural produc-
tion and z shift of labor out of agri,-.:!ture.

The first shift never occurted. U.S. agricultural
production did not go offshore or shrivel up. To the
embarrassment of those who view the cultivation of
large quantities of soybeans, tomatoes, and corn as
nrompanble with a high-tech suture, agriculture has
sustained the highest long-term productivity of any
sector of the economy. We automated agncultu-e;
we did not send it offshore or shift out of it. As a
result we developed massive quantities of high-value-
added, high-paid jobs in related industries and ser-
vices such as agricultural machinery and chemicals.
These industries and services owe their development,
scale, and survival to a broad and strong American
agricultural sector.

Even the employment shift from agriculture merits
a second look. The generally accepted figure for U.S.
agricultural employment is about 3 million, or 3
percent of the workforce. But this figure arbitrarily
excludes many categories of employment. Are crop
dusters and large-arimal veterinarians employed in
agriculture? The 3 million figure is blind to such
important economic realities. If we ask what would
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have happened to employment (and wealth) if the
United States had shifted out of agriculture instead
of Moving labor off the farm, we encounter the r ',-
don of linkage: the relationship'of agricultural pro-
duction to employment in tractor repair, ketchup
Malting, and grape crushing.
,The moreadvanced.'a production process, the

longer an'd 'Moir complicated the linkages. Primitive
farmers scratch the ground with sticks. They need
very little fmm Otitside/Their productivity is also
very ,loW. Modem farmer's' head along, elaborate
chain of speCiilists, most of whOm don't often set
foot, on the farm, yet all of whom' are.vital to its
successful operation and directly depend' n it.
"'Such iizkage is n Ora new notion. But conventional
economics does notike linkages to be used as evi-
dence of some special economic importance for par- '
ticulai sectors:Linkage,has no place in a discussion
of a subject like why manufacturing matters, critics-
say. Their objection is not that linkages are dubious
or rare, or impossible to demonstrate. Rather, it is
that they are ubiquitous. In econc:nics, everything
is linked to everything else.

,

Perhaps

60 million U.S. jobs,

mast of which are

counted as service

emP&Pneni, depend

directly upon
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The linkages admitted in traditional economics arc
all of the same special kind: they are loose couplings.
Each is a simple market relationship between a buyer
and a seller, and each involves a traded good. The-
United States can, in pnntiple at least, make cars or
textiles with imported machines. We do it every day,
though at a steadily shrinking volume. These are the
loosest linkages imaginable.'

There are; hOWever, tighter linkages, such as those
between agricultural production and the food-pro-
cessing industry, which employs about 1.7 million
Americans. Here the linkages 'are tight and concrete.
Move the tomato farm offshore and you close the
ketchup plant or move it offshore also. It is tech-
nically possible but economically difficult to mill
sugar cane in a country far froth the sugar fields, or
to process tomatoes far from the tomato patch, or
to dry grapes into raisins far from me vineyard. An
economy like ours is' based on an enormous number
of such tight bonds. It is not simply a system of loose
linkages like thole that dominate the models from
which conventional economics produces its conven-
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tional prescriptions.
It is extremely implausible that the United Stater

would sustain a major agricultural- chemicals indus-
try if it were not the world's largest and most ad-
vanced market for those products. It is not likely
that we would have developed the world's largest
agnculturalmachinery industry in the absence of the
world's largest agriculnral. sector. Were the wheat
fields to vanish from the United States, the machinery
makers would shrink and so would their suppliers
of parts, computers, trucking, and janitorial services.

The Department of Agriculture provides estimates
of agriculture-dependent employment, but they out-
rageously overstate the case by traang the food and
fiber chain up through textile mills and food stores.
Their 1982 estimate was 28.4 million jobs dependent
on agriculture. Using rather conservative assump-
tions, we found that 3 to 6 million jobsin addition
to the 3 million traditionally classified as, agricul-
turalcar be considered part of this sector.

Manufacturing Linkages

If we turn from agriculture to industry where direct
employment is 21 million jobswe find that even a
remotely similar "linkage rate" would radically alter
the placenfinanufacturing in the U.S. economy. The
eniploimeni of another 40, 50, or even 60 million
Americans, half to three-quarters of whom are
counted as service workers, depends directly upon
manufacturing production. If manufacturing goes,
those service jobs will go with it,

If we lose control and mastery of manufactunng
.production, the problem is not simply that we will
be unable to replace-the jobs lost with service jobs,
Or simply that those service lobs will pay Tess, or that

'the scale and speed of adjustment will shod( the
societyand polity in potentially dangerous ways.
It is ilia) the inglipaying service jobs that are directly
linked to manufacturing will, after a few short
rounds of industrial innovation, whither away, only

. to 'sprout up offshore.
Many ,service jobs that follow manufacturing,

such as wholesaling, retalling,.and -advertising,
would not be directly affected if manufacturing were
Ceded to offshore producers. The same sales effort
is involved in selling a ,Toyota as in selling a Buick.

The services that are directly linked to manufac-
turing are concentrated in that relatively narrow
band of services that precedes i.e. , Examples of such
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activities include design and engineering services;
payroll, inventory, and accounting services; finance
and insurance; repair and maintenance of plant and
machinery; training and recruitment; testing services
and labsOndustrial waste disposal; and the account-
ants, designers, publicists, payroll, transportation,
and communication firms who work for the engi-
neering firms that design and service production
equipment.

Two questions pose themselves. The first concerns
the nature of the linkages. How can we go about
determining how many jobs would vanish from the
U.S. economy if manufacturing were lost? The sec-
ond involves scale: do services to manufacturing con-
stitute a scale bf employment sufficient to justify a
new set of concerns, a rethinking of theory, and a
recasting of policy?

The President's Report on the Trade Agreements
Program provides an apprOximate answer for the
second question: "25 percent of U.S. GNP originates

iin services used as inputs by goods-producing in-
dustriesmore than the value added to GNP by the
manufacturing sector."

But charting how much of this service employment
is tightly linked to manufacturing is, difficult. It
should be right ii the top of the economics research
agenda, so -that it can get to the top of the policy
dtbate. thileis it can be shoyakthat the overwhelm-
ing bulk of thOse services are weakly linked to Man-
ufacturing, we must quickly reformulate the terms

- of that policy debate.
Some of those services that precede are so tightly

!hiked to manufactunng that they are best under-
stood as direct extensions of it. These would include
truckers who specialize in shipping raw matenals,
componentsond semi finished goods. The U.S. tex-

.file industry. for example, is a major employer of
trucking services. The category of services tightly
linked to manufacturing is real, and it is peopled.
But unfOrtunately we do not yet kno% how big it is.

.4 Exporting Services an Answer?

lf, indeed, many services are tied to manufacturing,
Can the United Stars significantly offset its trade
deficit in mcrchanaise by running A surplus in trade
of services? Recent experience provides no reason
for assumingwishing is a better wordthat the
United States is better at exporting services than it
is at exporting manufactured goods. The total vol-
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If U.S. producen of autos, machine tools, telephones, and trozisen don't buy

American -made silicon chips, who will?

II=1=
ume of service trade is an order of magnitude less
than traJe in goods. Consequently, only a sudden
Mulnplia non of service exports could compensate
for the present detCnoranon in traded goods.

There are a numbei of problems with counting on
an expansion in American service exports.' First, al-
most all the current trade surplus in services stems
from interest on old foam abroad: Theie loans are
not very bankable since Third World nations
threaten to default. Indeed, our obligations to for-
eign countries now exceed theirs to us. The United
States is a debtor nation.

Second, as with domestic services, large segments
of trade in international services are directly ned to
a strong aid technologically advanced manufactur-
ing sector.

Consicer U.S. exports of engineering services.
These 6p-oftheline services are knowledge-inten-
sive and emph;T h;ghly paid professionals,who in
turn purchase signifwant amounts of other services,
including telecommunications, data processing,
computer programming, and legal advice. Compet-
itive advantage in engineering services depends upon
mastery and control of the latest production tech-
nology by U.S: prOducers. Not very long ago we
exported such. services in the steel industry. Then
U.S. steel producers fell behind in the design and
operation of production technologiei and facilities.
When leadership in production changed hands, the
flow of services for this Industry also reversed. Now
we import those services from our former customers
in Europe and Japan, and might soon obtain them
from Korea and Brazil.

Third, it is not only engineering services that go
through this developmem cycle. Financial services
a sector in which the United States is said to have a
strong competitive advantageLate often cited as an
area where export earnings could offset deficits in
the merchandise account in a big way. Financial ser-
vices are high in knowledge and technology, and are
supposedly located within the most advanced econ-
omy: ours.

But the situation in banking services may be less
rosy than we like to think. Them is no compelling
reason to assume a special advantage for U.S. banks
compared with their competitors. Foreign banks are
bigger, and they are growing faster than U.S. banks.
A recent listing of the worlds largest banks included
23 Japanese banks, 44 European banks, . ,id only 18
U.S. banks.
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U.S. banks are not even particularly succeeding in
holding on to their home market. For example, for-
eign banks are doing as well in California as foreign
auto producers. Six of the ten largest banks in Cal-
ifornia are now foreign owned, up from two of ten
five years ago. Foreign banks now account for about
40 percent of the big commercial loansthe high
end of the business made in New York and San
Francisco. Service trade is not an alternative to trade
in goods.

The High-Tech Lii.:c

SoMe analysts, such as Robert Z. Lawrence of the
Brookings Institution, ta4e comfort in the fact that
high-technology exports have grown in importance
for the United States. They see that as a sip of a
healthy, normal development process. But the sup:-
posed U.S. advantage in high-technology goods is
also deeply misleading It suggests less a distinctive
international advantage ,than.a deep incapacity to
compete with ou: industrial partners even in more
traditional sectors. A failure by American firms to
remain competitive in manufacturing processes
seems to underlie this weithess. Moreover, the U.S:
kuunon in high-technology trade is quite narrow
and fragile.

In the early eighties the range of high-technology
sectors from which a surplus was generated was ac-
tually quite narrow: aircraft, computers, and agn-
cultural chemicals. Tie overall high-tech surplus
disappeared by 1983, and in 1984 and 1985 high
technology, too, ran a growing deficit. Moreover, a
substantial poition of U.S. high-tech exports are mil-
itary goods, which indicates more about the char-
acter of America's strategic ties than about its
industrial competinveness.'At a minimum, military
sales reflect such factors as foreign policy far more
than simple commercial calculus.

Like the service industries, much of high tech is
nghtly linked tc traditional manufacturing. Most
high -tech products are producer goods, not con-
sumer items, despite the popularity of home com-
puters and burglar alarms. They are bought to be
used in the products of other industries (such as
microprocessors in cars) or in production processes
(such as robots, computers, and lasers). If American
producers of autos, machine tools, telephones, and
trousers don't buy American made silicon chips,
who will?
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There is not yet, nor is mei; likely to be in the near future, a

post-industrial economy.

A second tie to manufacturing is even tighter. If
high tech is to sustain a scale of activity sufficient to
Matter, America musts control the production of
those highlech, products it invents a nd'designsand
it must do so in a direct and handi-odway. Unless
R&D is doselyried to manufacturingand to the
innovation required to maintain competitiveness:7
it will lose its cutting edge. For example; by aban-
doning the production of televisions, the US. elec-
tronics' industry quickly, lost the know-how to
design, develop,.refine, and competitively produce
the VCR, the next generation of that product.

Defense: A Footnote

Until now, we have treated military needs in paren-
thesis, as they are treated in conventional economics.
However, it is not easy to make exceptions for some-
thing as big as the US. military effort. Facceptions
of that scale are never without consequences for the
rest of the system.

A strong domestic manufacturing capability
greatly reduces the costs of our defense effort. Di-
verse and leading -edge production of technologies
such as semiconductors, computers, telecommuni-
cations, and machine tools makes the costs of ad-
vanced weaponry much lower than if we had to
create an industrial structure exclusively for military
use.

If U.S. commercial semiconductor manufacturers,
say, fall behind foreign competitors, the military
might not even be able to produce the components
for its own use. Domestic capability in critical links
in the production chain-r-for example, mask-mak-
ing, dean rooms, and design and producticn tools
for semiconductorscould quickly disappear.

Such an erosion of our ability to produce critical
technologies would massively reduce our strategic
independence and diplomatic options. Whatever the
ups and downs of militaryipending and the changes
in defense strategies, our basic security is built on
the assumption that the United States will maintain
a permanent lead in a broad range of advanced in-
dustrial technologies: Loss of leading-edge capacity
in chip making would quickly translate into a loss
of diplomatic and Strategic bargaining chips.

This argument suggests that commercial devel-
opment often drives military capability. It is the re-
verse of the common notion that military needs drive
commercial development. If the United States had to
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support the full weight of a vast arsenal economy,
we would become vis vis Japan not so different
from the arsenal Soviet economy vis a 'as that of the
United States.

Manufacturing and Wealth

Sometimes new notions capture the public fancy,
resonate to some element of our experience, and
color the way we see the wqrld. The concept of a
"post-industrial" society is such a notion. But it also
obscures the precise nature of changes in the U.S.
economy and what they mean.

Things have changed:. production workers go
home cleaner; more and more workers leave offices
rather than assembly lines. And the organization of
society has changed along with the technologies of
Product and production.

But the relanonship'of changes in technology and
society to changes in the fundamentals of econom-
ics the process of creating wealthis less clear.
There is not yet, nor is there likely to bein the near
future, a postindustnal economy. The division of
labor has R-come infinitely more elaborate and the
production process far less directinvolving ever
more specialized services as well as goods and ma-
terials located far from the traditional scene of pro-
duction. HoWever, the key generator of wealth for
this vastly expanded division of labor remains pro-
duction. The United States is sh.fung not out of in-
dustry into services but from one kind of industrial
economy to another.

Insisting that shift to services or high technology
is "nature' is irresponsible analysis and perverse
policy. The competitiveness of the U.S. economy
the ability to maintain high and nsing wagesis not
likely to be enhanced by abandoning production to
others. Instead of ceding production, public policy
should actively aim to convert low-productivity,
low-wage, lowskill production processes into high-
technology, high-skill, highwage activities
whether they are included in the manufacturing unit
itself or counted largely as service firms.

America's declining competitiveness is troubling
precisely because emerging fundamental changes in
production technologies and the extent and forms
of international competition are likely to prove en-
during. The international hierarchy of wealth and
power is being reshuffled, and it i. happening fast
and now. 0
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Mr. SKAGGS. Thank you.
I also thought I remembered signing up for your. bill, but if I've

. neglected to do that
Mr. RIMER. Well, I would be delighted. We will sign you on

forthwith.
Mr. SKAGGS. We're going to have a quorum here pretty soon.
Mr. Rom. Thank you very much.
Mr:SKAGGA-Thank you for your excellent statement.
Mr. SKAGGS. Our next panel consists of Dr. Lewis Branscomb, Dr.

Gorden Millar` and Ms. Helen Davis. If you all would please come
to the table.

I apologize to Dr. Millar, I was seeing an E instead of an A.
Iliccuse

Let me We Icothe you to the subcommittee, and we appreciate
your being here this morning very, very much. If I can offer some
special words of welcome to Dr. Branscomb, who barely got here,
and also as` a former BOulderite, I believe.

Thank you. Dr. Branscomb would you like to lead off with your
statement?' You may either read through it, or extemporaneously
make whatever comments you wish. Your prepared statements will
be inserted immediately following your oral presentations.

STATEMENT OF DR. LEWIS BRANSCOMB, DIRECTOR, SCIENCE,
TECHNOLOGY, AND PUBLIC POLICY, HARVARD UNIVERSITY,
CAMBRIDGE, MA
Dr. BRANSCOMB. Thank you very much, Mr. Skaggs. I shall cer-

tainly not read my testimony. It's too long for this format. I'd
rather give you a short synopsis.

Let me apologize for being late. I know this committee is not re-
sponsible for the deregulation of airlines, and I know our economist
friends tell us that market realitieawill just take care of it, but it's
no fun being a market reality.

As you know, I have a long relationship, not only with the
Bureau of Standards as its former director, but also a background
of 21 years in Government and 15 years as chief scientist of IBM.
I'm teaching a course on technology strategies for competitiveness
at the Kennedy School at the moment. The subject of this hearing
interests me intensely and I congratulate you for having it, and
most especially for addressing the Bureau of Standards role. As has
been pointed out by others, it is passing strange that the Young
Commission could ,write a report on competitiveness with a very
strong emphasis on its science and technology component, and the
President could assemble a laundry list of every government initia-
tive he could find addressing competitiveness and the Bureau of
Standards seems strangely missing in this litany.

The Bureau, in fact, is making a great contribution today. And,
the Bureau could contribute. more with the right mission, the right
management environment, the right connections:to the rest of the
technical enterprise, and the resources to do it. But, the Bureau of
Standards cannot solve the United State's competitiveness prob-
lem. And, it's importantof course, no one agency can. The private
sector really has to do it for itself. But, it's important for us to re-
member that the Bureau of Standards is first, foremost and always
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a 'Wonderful laboratory, a national treasure, full of scientists and
'engineers,who do technical work every day. It isn't in that sense a
general.purpos.e,administrative agency well suited to creating pro-
grams, managing complex arrangements involving sponsoring of
various 'types of activity in States and elsewhere. It can, of course,
-contribute importantly to ideas. of that sort and it can play a vital
',upporting role in the development of these new institutional
mechanisms.

'Unlike the-R&D agencies of the Government, and most especial-
ly rhaps the 'National Science Foundation, the Bureau of Stand-

la, always been heavily engaged in all parts of the technology
cycle, not just research, not just development, but uniquely in the
downstream parts, Manufacturing, testing, compatibility, quality,
Making the pieces of the technical enterprise fit together. A lot of
the Standards' activity, a lot of test. development, a lot of the Bu-
Teau's point'of view about quality technical work is of that charac-
ter. And, since that's the area in which our competitiveness prob-
lems in the American manufacturing industry largely lie, the
Bureau is indeed well suited to make a contribution.

In addition, the Bureau has tuways had very close links with in-
dustry. A large traction of its professional staff have worked in in-
dustry, and there are microscopic, if you like, or at the level of
single individuals, relationships with technical people in industry
tliat run tothethousandti, and which give the Bureau of Standards
a very, intimate-knowledge of the way people in industry think, the
kind of problems they have, and what are thu best ways, genuinely,
to be helpful.

'Now, I believe that Mr. Ritter and Senator Hollings and others
are absolutely right about the importance of manufacturing. In my
opinion, the United States has allowed, its scientific enterprise to
lag until very recently, and there's still a lot of catching up to do,
and American product development is being very severely chal-
lenged by overseas competitors. But, the place where our compa-
nies most frequently get beaten is in design for manufacturability,
the speed With which new products are reduced to manufacturing
and. the quality and effiCiency of that manufacturing enterprise.
The Bureau of Standards is making a big contribution. But, note
we have to also acknowledge that the National Science Foundation
is spending about $50 million one way or another in manufacturing
related research, and the Department of Defense has made some
important contributiOns to manufacturing technology in recent
years and should be encouraged to continue to do so. But, it's a big
enough problem, all of our industry, I believe, needs upgrading.
There's room for everybody.

But, I would urge you not to think of the manufacturing chal-
lerge just in terms of flexible manufacturing systems, or just in
terms of computer integrated manufacturing. When industry is in
a position to use these modern manufacturing methods, it is be-
cause it is possible to do automated design, and to do computer sim-
ulation, of the designs and test them, and release the designs into
manufacturing tooling directly through computer programs. In
order to do .that, it is essential that you be able to characterize the
materials -you're using, characterize the processes of manufacture,
to have accurate, calibrated knowledge of how the manufacturing
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tools work, and how you make the tests and measurements to con-
trol that system. In other words, the message I'm giving you is, it is
the heart. of the Bureau of Standards' capability in material sci- ,

-ence, and in measurement science, in the quantitative management
of technology that is at the heart of modern manufacturing, not
just the Work_done in their splendid laboratory that works on ro-
botics, numerically machine tools, and things of that character.

So, in that sense, I think the Bureau has more to contribute to
the manufacturingrrevolution than appears at first glance. And, I
think it's very important that as we think about that contribution
we not focus too narrowly, simply on robots or in highly automated
manufacturing tools.

The. ,Bureau has also developed, over the years, some unique
ways of working with States. I think the National Conference of
States on Weights and Measures- is something we should continue
to remind ourselves about; for this is a voluntary association of 50
States, the Bureau serves ..as secretariat. It works extraordinarily
well. So well, you never hear about it. The Bureau of Standards
helps the states draft model State legislation. All 50 States, with
great regularity pass fit. We have had few disharmony problems in
standards among the States, and yet, I would remind you that the
very first page of our U.S. .Constitution, which we revere so much
this year,,en:tpowers the Federal Government to dictate how those
national - weights and measures shall be established. And, the
Bureau of Standards has admirably refrained, and the Commerce
Department of course, admirably refrained from exercising that au-
thority. I mention that, because I think it's terribly important that
the States do get involvedn the upgrading of the technology of the
firms in their States, and I think the Bureau of Standards knows
how to play a very important supportive role to those States that
want the Bureau's help.

The Bureau also, as I mentioned before, has an excellent way of
working with industry. Sufficiently excellent that you will never
.hear, at least I have never heard, of the Bureau of Standards work
with industry referred to under the phrase, "industrial policy." I
think that's another thing we want to keep in mind, if industry is
to benefit from the Bureau's work, it's very important that the re-
lationship be one which industry finds supportive and helpful and
not threatening..

Finally, very important to remember that the entire U.S. scien-
tific enterprise depends on the, Bureau of Standards, and not just
technology and not, just industry ..So, as we focus on how NBS can
help industry, we must not put it in a position where it cannot pro-
vide the measurement science support for the progress of science,
for if it does, we will be dealing our science a major blow.

Yes, I hope the committee, will consider a plan to increase the
Bureau's budget to double its present:size. I found it quite astonish-
ing to discover that in constant dollars, the Bureau of Standards'
budget haanot changed ina quarter of a century. Grant you, to be
fair, I picked 1960. It was a peak, after a period of rapid growth. It
dropped some from then, it came back up to about that level again,
it sagged again. Recently it's been creeping up a little bit. But,
America has passed her by in this quarter century. The economy
has grown, we ve hecome much more,dependent on technology, and
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the Bureau is still there struggling, not tryingto get authority over
other people, not trying to take over the,world,of goVernment, just
trying to do a job, I think, in 'fact, it. doesn't have the financial
muscle to: do even its present mission the way it should be done.

Where would the money be spent? I believe it is essential that no
lesS than 20:percent of the Bureau's appropriated budget be devot-
ed to its own fwzdamental science and engineering and carefully
Selected fields designed to guarantee the Bureau that leading edge
competence that it requires to be out in front of the pinnacle of
American science and the leading edge of American industry. That
is not an easy task for a laboratory. And, if it spends 20 percent of
its budget on that kind of science, I assure you from past experi-
ezice, a great deal of practical value will dome from it. It won't all
be pure theoretical, basic research. But, it should be driven by the
investment in the Bureau's competence.

Secondly, I've always believed, and did when I was Director, that
the Bureau ought to set a goal for itself of trying to reduce its de-
pendence on other agencies to no more thanI used to say no
more than 33 percent, I'll say 80 to make it round numbers. The
Bureau serves this central corporate laboratory role for the Federal
Government in the physical science, a very important role. But if
too much of the Bureau's program is driven by other agency de-
mands, it dilutes the focus on the rather different character com-
mercial technology and its problems have from typical' federal teca-
nology probleMs. So, I think we want to put som' kind of limit, a
self- imposed, self-administered limit on that dependency.

Third, I'd like to make a suggestion that my friends in NBS
aren't going to be happy with me about, I dare say. But; 7, still be-
lieve it and have for a long time. If I- were going to double the Bu-
reau's budget over the next five years, I would want to see half of
the increase, that's a quarter of the total when you get to the end,
spent extramurally. Now, why? Not because universities can do the
Bureau's work better than it can. In fact, it's precisely because
they can't. The Bureau is a 10th of the NSF, which is a 30th of
Federal R&D, which is a half of all of national R&D. The Bureau is
a tiny instrument within he total national R&D capability. The
talent the Bureau has is quite unique. The style of work is quite
unique. The whole notion; of get it right the first time and get it
right in absolute numbers, not just in relative numbers, and pay
attention to accuracy and not just precision, that's a scientific and
technical point of view. Its not unique to the Bureau, but the
Bureau is the one institution where that kind of work is honored
and pushed and people who fail that standard are not rewarded.
The Bureau needs to contaminate the rest of the scientific commu-
nity and the engineering community with that attitude towards
quantitative work. I can't think of a better way to do that than to
try to farm some of its work out in collaboration with others and to
build a base of activity outside the Bureau.

Where? Well, surely in universities to some degree, particularly,
as they're trying to gear up to understand manufacturing engineer.
ing. But, I would say even with the profit seeking private sector. I
think there are a number of things the Bureau does which some
companies might want to participate in, and there are a number cf
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nonprofit. institutions like Battelle, SRI and others, that probably
also could make. an important contribution.

Fine 11Y, let me juit make .a. couple of comments about the pro-
posed legislation andall-rely Mostly. on your questions. And, let me
speak.; with apologies to the distinguished House of Representa-
tives, to. Senate -bill 907, because didn't, get Mr. Ritter's bill H.R.
2068 in time to, study. it very carefully., I think the idea of,the coop-
erative centers, devoted to manufacturing technologies is .a good
idea; and the fact that they should he located, a number of them,
around the country is an important notion. I'm not sure I'm quite
so taken with the notion that the Federal Government establishes
these centers with the cooperation of States, companies and local
entities that agree.to participate. I'd kind of-rather put the shoe on
the ether foot. I'd rather take the view that the Bureau ofStand-
ard invest substantially in its own deep capability in this technical
area. That it spends a good bit of time it will .take to augment its
staff with people with practical industry experience in the applica-
tion of these tools. While its doing that, the Federal Government
says to the states, those states that organize, in collaboration with
your own industry, your own private sector, an approach to up,
grading the manufacturing in your State, or in your neighboring
state if it's more than one, and you are prepared to create centers
that your induStry would like to come to and work with, and you
establish those centers, we in the Federal Government are pre-
pared to ask the Bureau of Standards to support you with all kinds
of sophisticated technical help. I'd really rather put the Bureau of
Standards in the,position of resPonding to a state that has worked
out the interfaces between the middle size and smaller private
companies and the kind of technical support the Bureau can pro-
vide. It's a little different in philosophy.

'Finally, that bill proposes creating a special administration on
productivity and technology in the Commerce Department, a new
under secretary, a new name for the Bureau of Standards. There's
a long history of proposals to that sort of end, to legislate the De-
partment of Commerce's deeper concern for the technical activities
in the Department. If I believed that the C,oinmerce Department
really wanted to do that, I would think it would be terrific for you
to approve. I'm not sure they do, and I don't think legislating them
to careis going to help a lot, particularly after the recent experi-
ende of the Department of International Trade and Industry, the
DITI proposal which you gentlemen considered. That was actually
formally endorsed by the Administration and the Commerce De-
partment seemed quite enthusiastic about it. And, you'll recall that
the principal feature, from my prospective at least, of that proposal
was to rid the Department of any last vestige of its technical com-
petence. It-would have moved the Bureau of Standards and all the
other scientific agencies including NOAA, out from the Depart-
ment of Commerce. With that very recent track -record, I'm not
sure we should legislate the Commerce Department's enthusiasm
for technology. And, I think the committee ought to look at it very
seriously. It certainly ought to hear from the Department, but it
also ought to look at the relationship between the Bureau of Stand-
ards and the National Science Foundation. There is a lot of syner-
gy there too, and my personal belief is that in due couree we will
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work out maybe something less than a marriage, but more than
the nonrelationship we have today between those entities. It, of
course, has to be looked at in the light of the congressional respon-
sibility of the committees, and in the light of the points in OMB
that have responsibility with these agencies. That's one of the rea-
sons, I think, that association might be more valuable.

Thank you, Mr. Skaggs.
[The prepared statement of Dr. 3ranscomb follows..]
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Competitiveness: The National Bureau of Standards

Mr. Chairman, I am particularly pleased to appear before the
Subcommittee this morning to speak on the place of The
National Bureau of Standards in the nation's competitiveness
strategy. It is quite remarkable that in all the discussion,
from the Young Commission to the President's Competitiveness
Initiative, there has been little or no mention of the one
institution in our government that has for 86 years, in good
times and bad, made such important contributions to the
technical muscle of America's industry.

As yot. know, I worked for the NBS for 21 years, including
three as its Director. I then spent almost 15 years as IBM
Corporation's Chief Scientist. In that capacity I had the
opportunity to learn how an industrial client is served by
the Bureau. That service is professional, responsive, and
scientifically imaginative. Measurement techniques deJeloped
at the Bureau were critical to the solution of some very
serious and economically important problems.

There is no question that NBS could make an even greater
contribution to the nation's technical capability, given the
light mission, the right management environment, the right
connections to the rest of the technological enterprise and
adequate resources.

It should be equally obvious that NBS cannot be expected to
solve our industry's competitiveness problems.

While the strong dollar, the feder'l budget deficit, and
encouragement of consumption probably are dominant sources of
the rapid growth of the trade deficit in recent years, they
are not the only source of lagging competitiveness. When the
dollar/yen ratio has stabilized, when America's tax and
expenditure policies begin to bring the budget closer to
balance and begin to favor savings more than consumption we
will still have a competitiveness problem.

-1-
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Proof can be,found-in the fact that for many years U,S. real
manufacturing wages have been falling, and in spite of this
unit f4ilbecosts.have been rising, compared to U.S.
competitors. Some 'combination of quality of management,
capital investment in tools, education of the workers and the

technology are responsible.

This might be expected if it were occurring in the smokestack
industries and were offset by strong productivity growth in
the new high-tech industries. But even there, perhaps
especially there, it appears many U.S. firms have met their
match in the Orient.

Japanese firms often exhibit lower production costs and
higher product quality, at least in part because of superior
attention to engineering fundamentals: aesign foi
manufacturability, quick product cycles and efficient
production.

V.S. private industry must respond to these strengths of
competitors, and Prepare to make the necessary investments
both in people and in facilities. Government cannot do it
for them: As they do so, they will discover that gaps in our
education of both engineers and workers and in the research
and experience. base in process and materials science and
engineering. Production is just not a prestige technical
activity for America's technical community, as it is in
Japan.

In these areas N13S can be uniquely helpful. And I believe
that the effectiveness of that help can be radically
leveraged, with the right investments.

*

In your letter, Mr. Chairman, you posed two questions:

First, what is required for a 5 year revitalization of the
NBS - within its present mission and organization?

Your second question: what are the merits of proposals such
as that by Mr. Ritter and Mr. Hollings, (S. 907) which
envision major changes in mission, organization, even name
for the NBS?

Both questions are asked in the context of the national
concern about the technological performance of the private
sector. To answer them, we must ask not only what does the
nation need, but what are the main strengths and assets the
NBS brings to the table.

The NBS already has a vital role in U.S. economic
revitalization. As I have said many times before in these
hearings and elsewhere, NBS is uniquely concerned with the
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productivity and integrity of the American scientific and
technological enterprise. NSF'is,much more concerned with
Scientific discovery and science-and engineering education.

The'Bureauls.sesearch is vital to the progress of science,
but it is equally directed-tWall the other segments of the_
technological process: development, design, production,
testing. NBS does not take_thatstrength or the tone of
American,technical.musclefor granted.

,

NBS scientists make many outstanding-contributions to basic
scientific knOwledge. But they also take a user's view of
science, evaluating world technical literature and preparing
it for more effective application. NBS has been working
effectively at technology transfer for decades. It is almost
the only agency deeply- and professionally concerned with the
quality and-availability of scientific and technical
information for applications.

The Bureau's technical philosophy is also uniquely suited to
keeping American technical performance the world leader.
First is dedication to integrity and accuracy - in other
words: getting it right the first time. That is not every
scientists first .priority.

Second, because NBS is responsible for the pinnacle of U.S.
measurement capability, it focuses on the limits of the
technically possible, and hcw these limits can be reduced to
practise in every day work. This means staying up with or
ahead of America's leading high tech companies - no mean
feat, given.NBS' resources.

Third, while NBS focuses o' keeping technological efficiency
high, its methods provide maximum encouragement to
innovation. For example: the Bureau is committed to the
merits of performance standards over design st -Wards. No
theme of NBS work is more important or less ur. stood.
There are powerful forces in our society that keep
technologies locked in to outmoded methods and materials
because the old way is perceived as serving some group's
interests. And the fragmentation of regulatory jurisdiction,
for example in the construction industry, makes progress very
difficult.

All of these characteristics of the Bureau remind us tnat it
is first and foremost, one of the nation's finest
laboratories, populated with scientists and engineers who
work at building strong cooperation with the many groups they
serve.

Thus we are surely not discussing whether to change the
character of the Bureau fundamentally by giving it a range of
Lew administrative and program management functions. Instead
we are asking how can its capability be strengthened and even
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more effectively coupled to other institutions that can work
directlymith companies large and small all over the country?

Other countries, especially some of the rapidly
industrializing nations like South Korea, have been assisted
by our government's technical and financial aid to build
similar institutions at home, for example the Korean
Institute for Science and Technology (KIST) with which to
leverage their own development. We know ,he NBS approach to
competitiveness helps. The experiment has been done in Korea.

*

Yet the Bureau remains a little known, at least little
discussed institution, apparently not even worthy of mention
in the President's litany of administration contriLations tc
competitiveness.

Why?

First, the Bureau is a hard working, scientific laboratory.
It stays our of politics, can provide few favors for specific
congressional districts. NBS is not given to over-promising
results that lie beyond its capacity to assure. But despite
the Bureau's historic low profile, it is unusual mong
federal agencies in its close contact with its tiers.

The Bureau has a wealth of experience in workable, voluntary
collaboration with private bodies, state governments and
other federal agencies. It has never fought for authority
over others, only for the opportunity to be helpful.

As a result, the business community is comfortable with the
Bureau's role. For years the technical experts from
industry on the Bureau's many technical review panels have
urged more congressional support for the Bureau's basic
functions. Critics of "industrial policy" can cite the NBS
mode of operation as an exemplar of the right federal
posture.

I therefore find it hard to understand why the Bureau has
not been more strongly supported by the Executive Office of
the President during the last 5 years. Even more difficult
to understand is why the Bureau's Building Research Center
and Center for Cor'uter Science and Technology have been so
persistently servea up for reduction or elimination. Both
are excellent examples of technical programs aimed at
increasing the private sector's capability to innovate and
at helping state and local regulatory authorities
remove inappropriate constraints on innovation.

*

Mr. Chairman, you have raised the possibility of Congress
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authorizilg.a doubling of the NBS budget, as the President
har requested for the National Science Foundation. This idea
deserves the most serious consideration. The Bureau's
scientific and technical research:and.serles budget is
today barely what it was a quarter century ago, in 1960. This
is truly astonishing,:and suggests to me, that the nation
does not have a technOlogy strategy at all.

I appreciate that pm operated for:many years with a
continuing authorization, without annual presentations cf its
plans to the committees with legislative oversight. Today I
am glad to see -those annual presentations are made, which I
am sure is helpful to the appropriations subcommittees. But I
believe alive year authorizationlor NBS as-well as for NSF
would lead to much more serious long range planning at NBS,
and thoughtful, commitments an both ,sides to a set of_
investments and a set of expected accomplishments. It would
be entirely in keeping with the Bureau's apolitical nature.

How might increased budgets for NBS be invested?

I have not made a study of the_NBS budget, so I cannot be
precise. I can provide some general guidance, based on
judgement, not analysis.

First, the Bureau must maintain balance in its obligation to
its own competence, its service to other government agencies,
and its research operations and service functions.

I suggest that the NBS never invest less than 20% of its
research budget (and the Competency Fund) in fundamental
science and engineering on topics carefully selected to build
the Bureau's skill, attract the best talent and prepare for
difficult mission-specific tasks. Much of this work can be
counted on to pay off handsomely with practical value.

Second, the Bureau should set as a management target a
ceiling of 30% on other agency funding dependency. These
programs recognize NBS as the analogue to the Government's
corporate research laboratory; the function is important. The
Bureau can manage higher levels than that, but with the
danger that the style and content of NBS research is drawn
away from the private sector's technological interests.

Third, the bulk of the remaining funding should support high
quality research and evaluation activities in response to
priorities that assure support both to the progress of
science itself and of technology.

I would like to speak to two areas in particular: scientific
and technical information and technologies related to design
production and test.

75
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Novis-the ,time for reversal of the administration's
disinterest in scientific and technical information services,
which are the mechanism through which much of the
government's R&D investment reaches and services the economic
interest of the nation. There as been much hand-wringing
About the skill and speed with which foreign competitors
collect and'orgariiie information from the open institutions
of AMericid fundamental' research.' It is no less than
astonishidg that our own government seems content with paying
for th&redear6_but cares little about organizing access to
it by firms and institutions in this country.

Indeed, we. should be moving the other direction - organizing
to collect and disseminate open technical information from
the research in competitor countries. The Japanese have been
urged by the U.S. to expand their contributions to science.
They are going to do it, and do it very well.

This is not just an NBS problem, but a nation-wide matter
calling for collaborative efforts from all agencies and all
sectors. We Should not be debating contracting out the NTIS.
We should be debating building a Scientific and Technical
Information Policl appropriate to nation that believes
technological performance is key to competitiveness.

On the manufacturing issue, Senator Hollings is correct to
the place the emphasis he does on this area. Many people
seem to assume that if you address problems in R&D you have
covered the technical issues of competitiveness. Nothing
could be further from the truth.

But it would be a rdistake to concentrate too much on the
specific issue of computer integrated manufacturing, robotics
and the like. ':sign for manufacturability is at least as
important. So too are the matters of materials and process
characterization and the testing, all of which put great
stress on advanced measurement capability.

If automated designs are to be released directly to automated
plants through computer programs, much more accurate and
complete knowledge is required of the properties of the
materials being used and the processes to which they are
subjected. Accurate testing becomes more important as
control of the processes must be tightened and as
productivity dependr so critically on process yield at every
step.

Thus it would be a mistake for either the congress or NBS to
think of the production productivity gap as a robotics
problem or even a CIM issue. Virtually every area of the
Bureau's main mission is called out for challenge in these
new production environments.

-6-
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I am sure that a major increase in resources would be
necessary to allow NBS to make balanced contributions to
a number of key industries.

*

The nexe. point I must address is how might the Bureau carry
out an expanded program with maximum leverage and effect.

Two issues arise: NBS support of extramural research and NBS
relation:; with the states.

NBS needs additional resources to insure a first rate job on
programs they are already committed to. But I believe that
neither the nation nor the Bureau should.be content with the
current rate of diffusion of the kind of technic& knowledge
the NBS fosters. The Bureau's budget were to be doubled, and
half of the growth (25% of the final total) should be
reserved for carrying out projects in carefully chosen
universities,,not-for profit laboratories (like Batelle and
SRI), and in for - profit companies interested and qualified to
contribute.

This will be an unpopular recommendation at NBS, although I
have made it before. But we must remember that NBS is only
1/10 of the NSF, which is only 1/30 of the federal R&D
budget, which itself is equalled by private R&D investments.
The Bureau must find a way to draw on these other R&D
resources which are so very much bigger, and often less
critically invested.

The second argument for this "out-of-house" program relates
to human resources. If this kind of quantitative, accurate,
industrially important research is unique to the Bureau,
where is industry going to find people to hire who have this
kind of training? We must imbue these attitudes and skills
in our engineering schools and applied science departments.
This is the best way to help industry; it is the help
industry most welcomes.

Finally, it would be wrong to ignore the extraordinary
prominence federal competitiveness policy today is giving to
the universities. The NSF Engineering Research Centers and
the new Science and Technology Centers are expected to
provide the common ground where industry draws on the leading
edge work funded by the federal government with
competitiveness as the objective. NBS cannot, at least
should not ignore this mechanism, but shou2A participate it
in it, as the Stevenson Wydler Act envisioned 8 years ago.

* * *

Next is the matter of the states, which are to play an
important role in the vision of S.907. I do not care for the
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way in which the new institution set up by S.907 describes
the establishment of the "cooperative centers for the
transfer of research in manufacturing"'. I prefer an approach
in which NBS sets out first to demonstrate deep technical
mastery of the many facets of manufacturing technology,
emphasizing the characterization, control, testing and
specification skills that are the NBS hallmark. The states
should be told: if you succeed in putting together an
effective program for helping firms in your state modernize
their production and its technology, and you are ready to use
the kind: of'high level technical support'NBS can provide, the
Bureau stands ready to
provide it on request.

The cooperative centers proposed might be quite useful,
especially as training facilities. They might best be placed
in engineering schools convenient to a group of neighboring
states. But NBS should give maximum encouragement to
companies readying themselves to offer turn -key manufacturing
systems services. There are few such companies today. It is
not an easy business. But if modernization is going to move
at an acceptable speed it will have to be driven by
entrepreneurs willing to take much more responsibility for
their client's production problems than any cooperative
center with federal participation could ever do.

Finally, I owe you a few other comments:

I welcome the idea of giving NBS more visibility, perhaps
even with a new name.

I also welcome the effort to institutionalize in Commerce a
stronger commitment of departmental attention tc matters of
science and technology and the idea of pulling several
related functions together to this end.

But to be honest with the Committee, I am not optimistic
about the results. For I am not pe:snaded that the
leadership of the department - or even the proposed new
Undersecretary of Productivity and Technology, will
understand that the Bureau (or NIT) is a scientific
institution with important human resource responsibilities.
Its products are not always easy to measure, or even find.
This kind of institution is often frustrating for impatient,
business experienced executives.

The temptation will be to try to find more quantitative
measures of output, to be more formal about the technology
transfer arrangements, to prove that these measures are
making a direct and immediate contribution to reducing the
trade gap.

-8-
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But every Step in that direction runs the danger raising
"industrial policy" concerns in the business community, and
of weakening the Bureau's commitment to the highest quality
programs.

I cannot prove the Commerce Department cannot or will not
operate as one of the executive branch leading scientific and
technological departments. It should, and perhaps one day it
will. But very recently the 1)ITX proposal - also advanced in
the interest of addressing trade concerns - would have
divested the department of all its technical capability
including NBS.

Thus I think the Department and the Preedent must be
persuaded that this is the correct move, that !.t should be
prepared most carefully in collaboration with the Congress.

For the opposite alternative may be equally or more
attractive: associate ns with the NSF in a carefully
structured partnership, just short of a marriage. It is not
clear to me wLere the natur.1 forces are more likely to yield
the desired result: a vital, imaginative U.S. manufacturing
sector, drawing on the nation's best science and technology
and staffed with well trained and motivated technical people.
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Mr. SKAGGsfThank you, Dr. Branscainb.
Dr. Millar?

STATEMENT OF DR. GORDON MILLAR, CHAIRMAN, PANEL ON
THB,NATIONAL ENGINEERING LABORATORY, NATIONAL ACAD-
,EIVIY:OF SCIENCE, WASHINGTON; DC

Dr. don't promise you the eloquence of your first pre-
&enter, bid share with ,yon some of my experiences with the
Bureau.

First, let file' tell' you a little bit about myself. I'm retired from
Deere & Co., where I served over 25 years, most of that time as
vice president. for engineering, and responsible for the designs and
the activity which created the products which are suspect today as
being in the target -zone for lack of competitiveness. Since retire-
ment I operate a small venture capital company, so in some re-
spects I've gone,from major industry to small business.

The real reason I'm here is that I've served for the past 6 years
on the National Research Council Committee for evaluation of the
Bureau of Standards and chaired the panel which evaluated the
National, Engineering Laboratory. I 'appeared before this committee
in about this same time, I think it was the 3rd of March in 1984,

and prevented to you at that time, my evaluation of the Bureau,
which was characterized in our report as a unique resource of our
Mtion, a resource that should be supported, a resource of high
technical competence and superb facilities. And, that characteriza-
tion of the Bureau was conveyed to you in a report, this green cov-
ered report in 1984, a substantive report which was not appreciably
different than its evaluation of the Bureau in 1985 and this report
which was released less than a month ago, is our evaluation for
1986.

In addition to that document is a piece of written material which
unfortunately was delayed in getting here, which I understand you
glow have available to you, and it characterizes some of my
thoughts on the other issues, other than just how we should deal
with the Bureau, and a small document that also supports my con-
cern with the fact that we must adopt a common system of meas-
urement, and in view of the fact the rest of the world has adopted
the metric system, I suppOrt that adoption.

So, let me just touch on one or two of the highlights of the pres-
entation. I see no point in reading something that is on the printed
page, but let me at least share with you some of my thoughts that
I've been asked to do so.

First, I was asked to deal specifically with three things in Chair-
man Walgren's letter of invitation. First of all, the National
Bureau of Standards is the focal point for promotion of and improv-
ing manufacturing competitiveness in the United States, the first
issue. Second, is the reorganization of the Federal Government re-
garding how we deal with the Bureau. And, then thirdly, the whole
concept of manufacturing centers, centers that would deal with the
small businessman and make available to small business informa-
tion, and in some cases some kind of a lease arrangement where
equipment that might be involved in automation, such as robots, or
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whatever you choose to doto makepur.small businessesmore com-
petitive. Now, let me deal with each of those independently:

First, as far as theBureau is concerned, I have said before, and I
retteratecagain,,ancitIlrefer you 'to the ireports which we wrote in
1984; 1985 ianc,986; ;,k think, the Bureau is underfrnde& And, I
think that anything that you do tokraise4he funding leVel
not only in the national interest, but ,certainly in the interest -of
comPetitivaiiiiii 'fife Uriite&Statee6 Characterized:by the rela-
tionship betsVeitilthainifaCturing, the `manufacturing industries and
the Bureau-of Standards. As a, practicing manufacturing executive,
I 'used the Bureau:Often, in fact, .brought the first project to the
Burealitiri1957. And, I'Ve been iiivolVed from the civilian sector
with theBurean of Standards ever' ail*:

It mightbe of interest to you and btherif that the National Engi-
neering LabOratory absorbed in 1986; some' $48 to $50 million of
the total budget of the Bureau' which is in the range- of $110 to
$120 million. Interestingly enough, dollar for dollar, industry sup-
perted the National Engineering Laboratory so that, in fact, they
operated on. a real budget of something in the range of $90 to $100
million. And that support'from the industrial sector, by itself, is a
characterization of the worth which the Private sector holds the
Bureau of Standards. The Bureau in the past 5 to 10 years has
gotten very deeply intthe manufacturing activity. The automated
manufacturing research facility had its debut last October. Some of
you may have been there and visited the facility. That's available
to industry currently today, in order to help industry solve some its
manufacturing problems. So, the Bureau of Standards stands virtu-
ally alone in our United States as an integrated activity that com-
bines science, technology, engineering, all the management skills
in the creation of the science that is necessary to put in place the
metrology, the measurement processes that we need in order to op-
erate in the new global markets.

So, I think that part, that whole aspect of the Bureau of Stand-
ards, in my judgment is in place. I think that it functions well
within the Charter which was drafted in the year 1900, and I can
only say that, at this point, that the activities of it should be
funded to a higher level. Within my written comments I point out
that the Center for Building Technology, the Center for Fire Re-
search in the past several years have been cliff -hanging operations.
The people that work there should be given very high marks, be-
cause every year they lived under the threat of having their budget
totally cancelled and only at the 11th hour were the funds re-
storel. In my judgment that just is not good management, and I
think that anything that you, as a committee, can do to restructure
that whole process, so that the people within the Bureau are given
the assurance, in fact, that this committee and the Congress and
the people of the United States recognize the worth of the Bureau,
and would have made a major contribut;on to improving the per-
formance of the Bureau, which is already at a very high level.

Now, with regard to the organization, I am far less skilled in gov-
ernment affairs than in the private sector, and I'm not aF comforta-
ble in sharing with you how I view the reorganization, the chang-
ing of the name and things of that general nature.

:..r
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first reaction wasthat it Would not be in .the best: interest of
the Bureau to .changeAs.riamefsimply because that might imply amajor .change in ,mission, which obviously it would, and I haven'tthought ,through yet whether that's ,really, what we want to do.
But,, as going back through the reports of which I was the auth' c,it has been suggestedlor,the ,past several years that certainly themission:be studied.

Nor ,.whei:e I find myself not totally understanding the problem,i. faet that where-I had anticipated the Bureau's mission, might
beiiioadened-in ii.kientific and disciplinary way, I think there's
soine question whethck you really want to use the word competi-
tiriess. You have to remember that competitiveness in many re-spects is dictated by the customer, and that force-feeding technolo-
gy, force-feeding manufactUri3F skills and so forth, into an indus-trial activity, doesn't guarantee t' A yoif have a product that's in
demand by customers in a global market. The real thing that we
have to deal with in competitiveness, is beginning to embrace theconcept of total quality.

While we monkeyed around for years in manipulating the busi-ness aspect of the manufacturing process, we really let our Japa-
nese friends get the jump on us with regard to defining the manu-facturing process as a total activity of excellence, from concept of
the product to delivering it in the hands of the customer. Now, wehave not done that in the United States. And, I've heard Congress-
man Ritter and others say, and this is not anything I've invented,but they've said that, you know, we really do a good job in re-search. And, I think that's true. Our universities are the finest of
any nation in the world, and the fact of the matter is, we like tothink in the private sector, that we do a good job with product de-
velopment. And, I think we do a job in many other things, but the
missing link is how 3 3u convert all that activity into products
which are in demand in global markets. It doesn't do you any goodto build products if you don't have customers, and what we lack inthe world are customers. And, the reason you don't buy a productisn't because the people involved had robots, or had automated ma-chines, or whatever, it's because the product doesn't satisfy the cus-tomer need. So, you have to begin to think in terms of a whole in-tegrated policy.

In this statement, I made a comment, and I don't mean to becute about it, but if you really want to know how to spell competi-
tiveness, it's total quality. It's the product, in the long run, that'sin demand by the customer that makes you competitive. It's not apush proposition. It's a pull proposition. And, how you deal withthat in the legislative effort, and how you put investment on thepart of the Government to create a market and create customerswhich is really what you need to be competitive, is the question
that I have to say is beyond my scope of understanding right at the
moment. But, that is something that we clearly have to do.

Now, with regard to the centers of manufacturing and that
whole activity, again, I think I'd have t3 take somewhat of a neu-tral view. At the present .time, as a kind of a hobby company, I'm
involved in a small company. We make precision parts and we're acompany in the $25 million range. We employ some 200 people.But, interestingly enough, we view our competitive markets as
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purely domestic. Our customers are in many cases larger compa-
nies, in, many cases we have a proprietary product which we
market in local areas, ,and don't really see at ,the moment how
having available to UP' aiine of credit, if you 'would, to put in place
robots or othertkinds of machines, would really effect our competi-
tiveness. What would be 'important-to us, might be to have a source
Of Iriforthation. And, I might refer you to a little organiiation in
Dearborn, and I think it's called the American Suppliers Institute,
which-we go to from time to time to get information on how to deal
with the manufacturing act, how in fact, to introduce some of the
things that come out of the AMRF arid how to brace up our manu-
facturing so that we aramore competitive.

I'm hot at all convinced that having centers managed by the Fed-
eral Government, in conjunction with the State or any other way,
that would in some way make available to small businesses the
physical machines, if you will. I think I saw the word "leasing" in
here someplace. I really don't think that's going to go a long way to
solve the competitiveness .problem. What we're really dealing with
in the whole competitiveness activity is a change in the manufac-
turing culture and the business culture of our nation. One of the
reasons-the Japanese have been so enormously successful in ar-
keting products is because they looked at the entire process, -from
concept through customer satisfaction, integrated that into a busi-
ness plan that accurately anticipated the needs of the customer. So,
we have to be very careful that we don't just focus on the transfor-
mation act, the act of converting raw material into fmal product
anti say, that's manufacturing. That's not manufacturing, that's
just transformation. The true manufacturing concept is the
Deming, Taggucci, Willoby, Template kind of thing, which really
looks at t he whole process, and I urge this committee to take that
into cor side tion before you write legislation that says in effect,
we're just going to look at robots and fancy little devices in a very
limited away. I think that would be counterproductive.

I don't know what more I could add that you can't read in here.
My present association, I think as you know, is with Southwest Re-
search Institute. I manage their Detroit office and a whole host of
things since I retired from the private sector. But, Chairman Wal-
gren, I'm pleased that you invited me to be here. I want to say that
having served for 6 years on the committee to evaluate the Bureau
ha'.. been 6 years that I've enjoyed enormously. I hope finally, that
the three reports which we've written and I've written as chair-
man, are beginning to get some attention. There's 75 of them here.
We print about 500 a year, we end up with 400 left over, so to get
rid of 75 would be a step in the right direction. We have some left
over from 1985, we have some left over from 1984, and they're free.
So, I'll be happy to answer any questions that you might have.

[The prepared statement of Dr. Millar follows:]
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The Honorable Doug Walgren, Chairman
Subcommittee on Science, Research and
Technology

Committee on Science and Technology
U. S. House of Representatives
Washington, D. C. 20515

Mr. Chairman and Members of the Subcommittee
on Science and Technology:

I am pleased to be invited to testify before your Committee on
behalf of a national effort to increase global competitiveness ofUnited States manufacturing. My name is Gordon H. Millar. I
retired at the end of 1984, as Vice President of Engineering for
Deere & Company in Moline, Illinois. In the intervening years I
have been involved as President of the Accreditation Board for
Engineering and Technology, President of a small venture capital
manufacturing company, and as of the beginning of this year asExecutive Associate of Southwest Research Institute in SanAntonio.

For the past 6 years I served as a member of the National
Research Council's Evaluation Panel for the National Engineering
Laboratory of the Bureau of Standards. For three of thcse years
I served as Chairman of the Panel and am author of the National
Research Council Reports of the National Engineering Laboratory
for the years 1984, 1985 and 1986.

As part of this Testimony, I include the 1986 NRC Report on the
National Bureau of Standards, National Engineering Laboratory.
The full report is an evaluation of the performance of the NEL
including the AMU (Automated Manufacturing Research Facility).

Of special importance to this Committee are the first 7 pages ofthe Report which warrant your attention. They spell out the
Committee's views on how the overall performance of the NEL couldbe improved. I appreciate that legislative matters take aconsiderable amount of time, but I feel obligated to report to
this Committee that the recommendations in the 1986 Report arenot appreciably different Can the 1985 and 1984 Reports. TheChairman's Overview of the ')84 Report was included in Testimony
I presented to this Committee on 3 March, 1985.

84



The Hon. Doug Walgren

80

- 2 - 25 April, 1987

In addition to the 1986 NRC Report on the NEL of NBS, I also

include a document giving my views on the need for our United

Status industry to embrace systematic adoption of the metric

system of measurements. This is a means to eliminate one form of
non-tariff barriers to the importation and use of United States
manufactured products in countries outside of North America.

Your letter of invitation asked me to specifically discuss

several icems associated with a process for reinvigorating the
National Bureau of Standards as the focal point for promotion of

and improving manufacturing competitiveness in our United

States. The request also asked that I comment on the

reorganization of the Federal Government regarding industrial

research and development, and technology transfer .of Government

intellectual property and competitiveness. I will try to make my

view of our national industrial activity as clear as possible and

to distill for you recommendations for legislative action, which

in my judgment will improve the manufacturing atmosphere in our

North American industry.

First, let me deal briefly with how I view the problem and what I

think is necessary for us as a nation to regain our rightful role

in global markets.

For the first half of this century our nation went unchallenged

as the most innovative, scientifically based manufacturer of

industrial and consumer goods marketed wherever civilization

flourish.d. Not long after World War II while we as a nation

became preoccupied with the financial and business management of

our activities, our offshore competitors pursued a path of

product design and manufacturing excellence which allowed them to

encroach not only on our traditional domestic markets but on

those markets in which we participated in the offshore

environment.

As business managers, we used every excuse to explain our

increasing loss of competitiveness in markets dominated by

scienw and technology-based products. You have all heard the
argumenvs of labor rates, material costs, management style and

the inflated foreign currency-dollar exchange rates.

Systematically in the past several years these perceived

deterrents to competitiveness have been reduced, and even

eliminated. In the most recent years the change in exchange rate

has reduced the value of the dollar in the uapcnese market by

more than 50%. These changes have had little, if any, influence

on how truly competitive our products are in global markets.
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Nothing is absolute, and certainly the items cited in the above
paragraph plus some of the non-tariff barriers imposed by our
trading partners have had an influence on the balance of trade,
which for the most part is unfavorable from our point of view.
The truth of the matter is that in recent decades we have devoted
our energy to uractically every activity other than concentration
on the integrated design, manufacturing and customer satisfaction
excellence which is the. true heart of competitiveness. Thisprofile of activity is characterized by the Deming-Taguchi
Concept of Total Quality and is an absolute essential if we as a
nation are once again to become a factor in the global market for
technology-based consumer products.

I suggest tha. the answer to the ques' on of 'how do you spell
competitiveness?' is TOTAL QUALITY. With this brief preamble,
let me deal more specifically with the issues that you have asked
me to discuss.

The first question is whether increasing the budget of theNational Bureau of Standards will help improve and be
advantageous to improvi.g the manufacturing environment in our
United States. As I have reiterated for the past several yearsin the NRC publication reports of the NEL of NBS, it is my
conviction that funding for the Bureau of Standards must be
increased if we are to maintain an ongoing source of fundamental
metrology essential to the support of manufacturing in the United
States. To what level this activity should be supported is
dependent on how the mission of the National Bureau of ,,andards
is defined.

It has been a cliche for years that something is or is notengraved in stone. It might coma as n surprise to this group
that the mission of the National Bureau of Standards articulated
14 May, 1900 by the Congress of the United states says in
part"...no morJ essential aid could be given to manufacturing
commerce, the makers of scientific apparatuses, the scientific
work of the Governmert of schools, colleges and universities than
by establishment of the institution proposed in this Bill." TheBill proposed the creation of the National Bureau of Standards.It may further interest this Committee that these words are
engraved in stone carved into the marble walls of the Lobby of
the Administration Building of the National Bureau of Standards,
Gaithersburg, Maryland location. If anyone ever doubtu the vitalnature of our nation maintaining a sound technological and
scientific metrology base in the support of industry, they should
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simply visit the Lobby of the Administration Center of the
National Bureau of Standards.and read the declaration.

The mission of the NBS is clear that it was conceived and it has
been directed to support commerce and manufacturing in our
country. As recommended in our 1986 Report, it is the unanimous
opinion of our Committee that this mission should be reviewed and
expanded to embrace a new and developing perception of how
science and technology influenct our manufacturing
competitiveness.

With this thought in mind, I fully support an increased funding
level of the Bureau of Standards. Whether this should be a
doubling of the budget in 5 years as proposed by Senator Hollings
or whether it should be a restructuring of NBS activities in a
more focused way and within a more limiter funding profile is a
question that requires some fair amount of study. It can,
however, be easily determined once we agree that the development
of scientific and technologically understanding in the creation
of manufacturing standards is an essential part of the
competitiveness formula.

There is no question that investment on the part of the Federal
Government in the developmnat of industrial standards and
associated activities which ill embrace the concept of TOTAL
QUALITY from concept through customer service is an absolutely
esst ,tial ingredient to .regaining competitiveness in global
markets.

As part of the first issue I have been asked to comment on the
use of metric measurement or conversely the continued use of
English-based units in our domestically manufactured products.
Enclosed as part of this Testimony is a brief essay I presented
about a year ago here in Washington as the Keynote Speech to the
American National Metric Council.

For practical purposes the speech contains nothing new. I am not
impressed by anything unique about the metric system or the
English-basen system or some other system not yet invented. What
is important is that as a nation we embrace a measurement system
and adopt industrial standards within this measurement framework
which will not permit offshore competitors to create non-tariff
barriers to use of United States manufactured products within
'..heir community. To achieve this end we no longer have a
choice. We can spend valuab:.e time in oratory and debate, we can
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fuss and fume about a "foreign system," we can rise up in protestabout having to change some of our traditional domesticmeasurement styles, but if we truly intend to cctpete, we mustembrace the common measurement system used virtually throughout
the world with the exception of the United States. I do not carewhether this system is metric, English, Martian, or whatever, butit is foolhardy to stonewall an isolated measurement positioi aad
jeopardize our return to a global competitive statue by doing so.

I embrace and urge the adoption of the metric system in theseUnited States for no other reason than to eliminate a negativeforce to our global competitiv' formula.

The second item I have been asked to comment on is thereorOnization of the Fcieral Government with regard toindustrial research and development. Senate Bill #907 proposes
the creation of a National Institute

of Technology which would bebuilt' on the foundation of the National Bureau of Standards and
the office of Productivity, Technology and Innovation and createa single component. It is my understanding this new organizationwould be within the Department of Commerce and be headed by a newUnder-Secretary of Commerce for Procithivity and Technology.

I have had very little time to study this proposal, but I believeon the surface, at least, it has some merit. Since myinvolvement with the National Bureau of Standards as a member andas Chairman of the National Engineering Laboratory Panel ofAssessment, I have developed a growing concern that the NBS hasbeen treated shabbily. In fact, for the past 3 years our Reporthas pointed out the demoralizing effect of a capricious andalmost willful budget activity that during the initial, budget
process eliminates funds for the Center For Building Technologyand the Center For Fire Research only to have those fundsrestored by Congressional decree at the 11th hour. I can onlyadmire the resiliency nd the faith of the scientists andengineers who commit their careers to effort in these areas andare willing in the interest of our nation to perform to a veryhigh level of scientific and technical excellence in such anuncertain environment.

If a new organization can and will provide a high level ofcompetent leadership and a reasonable p ocess for fundingdecisions, then as an individual practicing engineer and acitizen I cannot object to and support the formation of a neworganization.
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On the other side of the coin, if the formation of the National

Institute for Technology were to simply establish a new

bureaucratic process and generate new layers of managerial

obfuscation, then I would rather support inlreased funding of the

National Bureau of Standards and develop a new reporting status

direcl.ly to the Secretary of Commerce. I do take heart in the
fact that Committees like this Committee today understand better

than ever the fundamental role science and technology play in the

health of our nation. I accept at face value the seriousness and

intent of your effort. With this background and allowing me the
caveat that I give this opinion with no real knowledge of the

details of execution, I support and embrace a new, more visible

organizational arrangement that would move the NBS to a higher

level in our Federal Government which would demand the attention

of our elected legislators and their appointed secretaries.

I have also been asked to comment on a host of proposals to deal

with technology transfer, Government intellectual property and

competitiveness. I find this particular issue substantially more

difficult to assess tnan the funding level required by NBS or

reorganization of our technical activities. From what I have

read, it appears that what these several proposals would do is to

put in place a mechanism that would make available to small

businesses a higher level- of manufacturing scientific and

technical expertise that individual small businesses might not be

able to afford without outside help. Thc. help profile woulo
include the leasing of flexible machining centers, the training

of managers and engineers, the use of historically proprietary

technical information and other activities associated with

bracing up the competitiveness of our emerging small business

environment.

On the surface these activities would appear to have merit. What

worries me is that the unique characteristic of business in our

United States is predicated on a fierce level of entrepreneurship

and a high level of competive sense within competing industries

of our nation. Our new objective in what we do as a nation is to

convert the energies generated in the small business sector to
meeting global competition without harming our intern11 domestic

relationships. It strikes me that any businessman large or small

who truly embraces a global competitive posture will very rapidly

find cut what it takes to accomplish this task. The problem is

not so much that the small businessman won't embrace new

technology; the real problem is that survival of the small

businessman is so far still percuived as a domestic issue. The
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customers of the average ..mall businessman in the United States
are for the most part the larger manifacturer or in many cases adomestic line of products. By introd'cing new technology to thesmall businessman, we may well make them more competitive araongsL
themselves and by providing lower cost components to more major
manufacturers contribute in a way to global competitiveness. Iwould be surprised if the average small businessman operating ona day-to-day basis could and would make that association.

I have no objection to the creation of centers for manufacturing
excellence. The engineering directorate of the National ScienceFoundation of which I am a member of the Advisory Board hascreated 11 centers for engineering research at the universitylevel. In my judgment these centers have been successful. Iwould hope, however, that we go about this program in a way that
makes it easy for the small businessman to embrace the conceptsof the program, and that as participants in the Federal
Government we don't expect overnight results.

We have become a very clove- coupled nation. We tend to wantimmediate results and believe that if we invest sufficientresources consisting mostly of money into any particularactivity, success is assured. I caution everyone concerned with
this activity that results from the influx of funds to centers of
manufacturing excellence for small business is not an overnightproject.

As a nation we are dealing with some fundamental culturalchanges. Although I support this activity as in the rightdirection, I also suggest that we develop a posture of patience
and willingness to teach as well as learn. Results will come
from changes in our industrial culture not from the simple act of
putting a robot or flexible machining center or a computer-aided
inspection and reporting system into any specific business. Ifwe are willing to create these activities on the above basis,
then we should do so, but we should be prepared to do so at least
over a 5-year period or probably longer. Help is defined by therecipient.

Chairman Walgren, Members of the Subcommittee, I am pleased tohave had this opportunity to present my views and wish you
success in your endeavors.

Gordon H. Millar

GLUI/vmm
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Keynote Address delivered to the American National Metric Council

22 September, 1986 - Washington, D. C.

MrChairman, Participants in the American National Metric
Council, Ladies and Gentlemen:

It is a special pleasure fox. me to have this opnortunity to
reiterate for you my long standing support for the adoption of
the metric system by United States industry. As powerful as our
nation in and as technologically competent as we are in industry,

it still is of the utmost importance that we comumnicate rapidly,
accurately and competently with our industrial associates and, in
particular, our customers in the new and emerging offshore
markets which make up our new global community.

For several years now, I have been away from active
participation in. the introduction of the metric system to Deere &
Company operations. As many of you are aware, Deere & Company
expanded in the late 1950's to begin operations outside of the
United States. Manufacturing operations were acquired in several
West European nations and marketing outlets and assembly
operations developed in Latin America and other parts of the free
world.

Throughout this expansion process and as a result of the
economic need to rationalize product design, Deere became
immersed in the problem of converting drawings from English units
to metric units, or in some cases, converting European drawings
of metric parts to English units for manufacture in the United
States. The problem was compounded to some degree by the fact
that drawings also had to be converted from first angle
projection to third angle projection, which for those of us
trained in the art and practice of conventional Arafting was not
a natural conversion, no matter what our starting point.

As more and more technical exchange developed between
organizations and individuals trained in English units and
organizations and individuals trained in metric units, it became
increasingly clear tl,.t some systematic way had to be developed
to enhance our ability to exchange information and to accurately
convey engineering specifications and dimensions between
operating units.

- 1 -
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The difficulty of this relationship was further compoundedby the use of different languages and the cultural differences
between practicing engineers in various countries.

As time went on, we began to work around the problem throughthe use of dual dimensioning with development of common, drawingnotations in several languages and a host of other practicalmeans to minimize the impact and cost of operating in a
multi-cultural engineering environment.

For most of the decatt of the '60s, these relationshipsbecame more finely honed; products with interchangeable partswere manufactured, and corporate standards emerged that were
useable, although clumsy and complicated.

There was very little enthusiasm anywhere to make drasticchanges in our engineering procedures. The arguments for the useof English-based units in the United States bordered on thelegendary, and all of us have heard the arguments many timesover.

The resistance of engineers to change from metric-based
units to English-based unite is non -North American organizationswere just as strong, and although the resulting interchangeagreements did allow some cross-pollination of activities, it wasa costly, complex system subject to numerous errors in theconversion process alone, not the least of which was the questionof tolerances, standard fasteners and the desire of everyengineer to demand a full set of field tests, even though aproduct may have had no major change other than the conversion offasteners from one basic system to the other.

In the early '70s, many of us in engineering began to lookmore carefully at what was needed to simplify and enhance ourengineering information system. With computer-aided design justaround the corner, it became more and more clear that some commonsystem of measurement, no matter what that system might be, wasnecessary if we were to move ahead rapidly on development of rewproducts and the rationalization of product designs and toenhance customer satisfaction in countries born and raised in themetric environment.

On the basis of this rationale, corporate policy was adoptedwhich stated that Deere was committed to a common system of
measurement throughout our company operations and this systemwould be metric where its adoption could be put in place

- 2 -
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without significant cost penalty. The net result of this policy
was that a higher percentage of new products would be executed
within the metric framework, but that few if any old products

would be converted to either metric dimensions or metric

fasteners. Many of us felt that as old products were phased out,

a more common measurement system would emerge and engineering
communications with various units throughout the world would be

enhanced.

Adoption of a gradual long-term policy to achieve

commonality in design executions through the adoption of the

metric system deserves a fair share of the credit for enhancing
communications but was not alone in this position. Concurrent

with the adoption of a common measurement standard was the

development of a technical dictionary in four languages which

became part of our Deere & Company international standards. This

dictionary has grown from relatively eimple beginnings to a

four-volume set of multi-language, metric-based technical
explanations which are usad as notes or appendages to drawings
and product specifications created anywhere in the Deere system,

whether it be by conventional technique or increasingly

computer-aided design capability.

It is an interesting side note that the almost simultaneous
introduction of computer-aided design capability atabout the tine

the metric issue reached its apogee probably slowed down the
universal adoption of the common metric system more than it

helped. The programming change for producing design output in

either metric or English units is relatively simple, and as a
result the agony of major disruption by universal change was
delayed.

All of us are familiar with and have read about some of the
savings and some of the activities in Deere which resulted in
many cases in somewhat lower product and manufacturing costs ..ith

the adoption of metric standards. The selection of sheet steel
to nominal metric dimensions even though thesheets may have
started out in life in inch units, was n interesting and novel
approach to the introduction of metric dimensioning.

A dramatic reductiml in the number of standard fasteners
resulted when preferred metric fastener dimensions were adopted
in lieu of the almost infinite number of English-based units
which nad been traditionally used. I would like to announce that
the fastener story had a wonderfully happy ending, but although I
have been away from active participation now for over two years,
my feeling is that we probably did not exercise enough discipline
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iu the fastener policy as we should have. Engineers love to
create special dPzigns, whether they are fasteners, otherelements or components. Others in this audience can probably
attest to the fact that creating special metric fasteners
provides just as much reward to a designer as creating a special
English-based fastener, but if the fastener issue is to be laid
to rest, our design philosophy must be reappraised as well as our
policy for the use of standard fasteners.

For several decades now I have been a spokesman for theadoption of worldwide standards and the use of a commondimensioning system. To the disappointment of many of you, Imust report that given total freedom of choice, I have noparticular interest in the metric system, the English-basedsystem or any system no matter what its origin or itsnomenclature. The important issue is to develop a common systemworldwide for the free exchange of scientific, engineering,
technical and manufacturing data.

Many of you have probably had the experience of living andworking in a multi-national environment outside ofthe UnitedStates. Western Europe is a good example of this environment.
The countries of Western Europe are about the size of our larger
States in the United States, but each has its own language, each
has its own currency, each has its own set of laws and customs.
A single day's business trip might take you from France intoGermany to Switzerland and Italy. You would deal with fourdifferent currencies, and at least three languages. Astute
businessmen learn quickly how to operate in this environment, but
it adds an element of complexity and can be a source of error in
business and technical relationships.

Compare this environment with the environment in the UnitedStates where we can travel in 50 separate States in half ahemisphere and at all times work in a common monetary system anda f:ommon language. It probably will be disputed by historians,but I believe that adopting a common system of technical and
business exchange within the States of our country played nosmall mart in propelling our United States to a position and
stature, if not dominance, in world trade. For these and other
reasons, it behooves those of us in industry in the United Statesto adopt a common standard of measurement to facilitate theexchange of technical information worldwide.

None of us any longer have freedom of choice of what this
measurement system will be. It is worldwide, the S.I. system ofmeasurement or more commonly the metric system. Adoption of the

-4 -
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metric system for the manufacture of products in the United
States for use in other parts of the world greatly simplifies all
the processes associated with developing markets for United
States manufactured goods on the emerging global markets.

In order to accomplish what I believe is absolutely
essential to our nation, we must be extremely careful L. not
become cause-oriented or argue for measurement benefits that are
only incremental to the adoption of the metric system. Amongst
ourse,ves and when we talk to others, we tend to argue that the
metric system has some inherent simplicity because it is a

decimal system and because the constants usci in the development
of engineeri.ig specifications are in some special way fundamental
to the process of measurement.

In my judgment we should avoid this thrust. A friend of
mine, a pastor in a local church, told me one time that if God
had intended the world to be on the metric system, Jesus would
have had 10 disciples. This may nave beem said in jest, but it
is the tip of the iceberg with regard to the thought process
involving universal adoption of metric dimensioning.

We must be extremely careful to make sure that the metric
system is used where it benefits industry. As a common system of
measurement the metric system offers enormous advantages in the
development of technical information worldwide with a minimum of
conversion errors and a maximum of readability and
understanding. For this purpose it is ideally suited to our
technical world and I strongly advocate its adoption and use for
this purpose.

The connotation in this effort that must be avoidee and
which has raised the resistance on the part of the seneral
population in the United States derives from _Al "04.ther/or"
mentality. When the metric system was first eropor,ed as a

standard for use in the United States, there were outcries
throughout our country that there was no neet: ^h.T.nge, that it
would be enormously expensive and that we would have to change
all our thinking and buying habits. These fears were based on
the fact that. teaspoons would become grams, quarts would become
liters, yards would become meters and a whole raft of changes
would affect our domestic life.

The truth of the matter is that .1. advocate none of this awl
see no reason why we cannot adopt the metric system where it
serves a useful role in trade and commerce and continue to use
the conventional English-based systems where it serves our
domestic life.

- 5 -
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Those of you who fly know that we live in the United Stateson a giant sheet of graph paper. In the developing yes_ssurveying parties traveled throughout the land and laid down
section lines in one mile square grids. If you fly in a lightairplane over same of the most remote parts of our WesternStates, section lines will appear in the desert, on the sides andtops of mountains and in almost inaccessible valleys. Isometimes ponder over hot. they actually got there, and yet therethey are. It would be foolhardy and of no productive reward tosuddenly decide that section lines would be in kilometers ratherthan English miles. A section is a section, and it mak)s nodifference to our relationship as an industrial nation to global
mrrkets whether the sections are measured in miles, kilometers,
chains, rods, or whatever you choose.

The same can be said for much of our domestic activity.
Those of you who hove lived and worked in Europe know that evenin all metric countries

you still purchase food by the pound,which is 500 grams, slightly larger than uur United States pound,but for practical purposes the nutritional equivalent. Bottlesof milk or wine look abov. the same, and it is really unimportantwhether it is a liter or a quart or some other unit ofmeasurement, it is in fact a bottle of milk.

The issue of standardization, however, in the more technicalworld has a critical and powerful influence in what we do as anation. Has it ever occurred to many of you why airplane canfly confidently and safely throughout our global aisbpace,including the Soviet Union and its satellites. Interestinglyenough, standardization of air traffic and metec alogicalobservation, alfhough not total, is remarkably consistent.Throughout the world the frequency of 121.5 MH, or its multiple242 MH, is the international distress frequency. AM modulationwas adopted for voice communications
between 118 MH and 136 MH.FM modulation was adopted for navigation purposes in the VOR orvisual omni-range system between 108 MH and 118 MB worldwide.The instrument landing systems throughout the world are PMmodulated between 108 MH and 112 MH. The treaty whichestablished this worldwide example of standardization uas writtenin 1933, not long after Lindbergh's flight from New York toParis.

The point I make is that the role of the metric syst.tm inthe ', world is to facilitate the simple, clear and error-freetransfer of scientific, technical and engineering data betweenconsenting participants and to minimize the complexity thatderives from the use of competing systems or those designedintentionally to obfuscate.

-6-
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With some acceptance of the mission of the metric system in

our industrial world the real question we face is how to

implement that mission within the United States and in concert

with other metric-based countries. To start with, we should make

sure that we properly portray the metric system in our country

not as an end-all system for all classes of measurement, but a
fully compatible system to be used in the interest of improve0

technical and business relationships, particularly as these

relationships apply to products of increasingly more complex

technology.

It may come as a surprise that a great many products in the

United States have been metric almost their entire life. The

most common of these is ..he 35 MM camera which had its origin in

pre-World War II Germany. We go from there to pharmaceuticals

and prescription drugs which have been dispensed since their

inception in grams or cc's. What is probably less known is that

virtually all visual light optics are specified in metric

dimensions. Anyone involved with photography is appreciative of

the almost universal 50MM lens and its snorter or longer 28MM and

90 MM cousins. In the manufacture of transmissions we have

virtually standardized on the preferred millimeter dimensions for

ball and roller bearings, and in engine manufacture a product

which is built in the highest volume of practically anything in

the United States, the common spark plug, is an all metric
product with 10 MM, 14 MM and 18 MM standards.

In the heavy equipment industry the injection equipment for

diesel engines is all metric with plunger size, injection line
dimensions and injector nozzles specified in metric dimensions.

The list goes on and on and is a result of business

decisions made in some cases decades ago that quite amply stated

in a very pragmatic way metric specifications for the products

involved was the best economic decision.

The question we lace now is how to use the lessons learned
from history to enhance the productivity of our industrial base

in the United States. I suggest that we continue to use the

metric system in the design of new products where the application

of pref rred metric dimensions will increase marketability, lower

cost and enhance the business interface between the United States

and the emerging global markets.

Secondly, and probably of grater importance than any single

effort is to work within our professional societies to develop

industrial standards which are consistent and interchangeable

7 -
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with standards developed by the ISO for the nations of Europe and
other organizations which develop and distribute standards in
other parts of the world. The ridiculous waste of man and brain
power in the development of competing standards which vary only
in their employment of different measurement bases is not only
wasteful but in my judgment intellectually deceptive. I cannot
accept, for example, why standards for roll protection in the
heavy equipment industry written in the ISO format of the EEC
countries is not a perfectly acceptable standard in4 our United
States down to the last comma and period. I see no reason why
engineering talent should be wasted converting metric standards
to English units or English units to metric units under the guise
of producing a standard more applicable to a specific local
area. It is beyond my comprehension how a crawler tractor in
North America demands one set of roll guards and those in Europe
a separate set with different levels of protection, simply
because they are dimensioned in different systems. Is a human
life in one part of the world worth more or less than that same
life in a different part of the world.

I am not so naive as to think that standards, whether they
are metric or English, are not used from time to time as
non-tariff barriers and as an impediment to the cross-flow of
products between competing countries; because they are. I

remember during the time I lived in Europe the headlight issue
between France and West Germany. For automobiles to be sold in
France an amber tinted lens on the main driving lights was
required. In West Germany amber tinted lenses were prohibited,
and yet the countries shared a common border, had e,out the same
weather, and at that time at least, the same driving
regulations. We should not let metric system adoption be
manipulated to serve the self-interests of organizations involved
in the development of standards or the manipulation of
international trade.

The practical question we face is how to enhance the
continued use of preferred metric units in the development of
products and the writing of standards in our United States.
Although I am no longer active norinvolved in the introduction of
new engineers to industry, I was continually surprised during my
corporate years with the number of engineers who came to industry
with virtually no knowledge of not only the metric system but the
role that measurement and standards played in international
trade. It might be possible to insist through the process of
accreditation that engineering schools make sure their graduates
leave the campus with some knowledge of metric system utilization
and are conversant with its application. Obviously, this cannot
be applied universally, as some engineering disciplines are
predominantly English unit based and will remain so

-8 -
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for the foreseeable uture. Civil engineering and the

construction trades which tend to be more local nature come to

mind as an example. I would expect that common sense and
judgment can and will be exercised by our educators, so that we

provide our engineering graduates the tools they need to be
involved in the- broad vlobal aspect of the business world which
is becoming increasingly more technical and increasingly more
metric.

I don't plan to give you a laundry list of things to do to
promote and enhance the technical environment in which we live
and work with the use of the metric system. Most of you are far
more familiar, far more current with these activities than I am.
I would like to leave you though with a relatively simple premise
that says in effect that if we as a nation intend to regain our
competitive edge in world trade, we must minimize the technical
restriction to the exchange of information, e:iminate non-tariff
barriers to the distribution of products and develop universal
standards which are applicable throughout the technical world in

which we live and woLL. To this end, adoption of the metric
system for industry and technology in the United States not only

is by far the best vehicle available for our use, it is, in fact,

in my judgment, the only vehicle.

Gordon H. Millar

GEIM/vram
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Mr. WALaitErr [presiding]. Thank you very much, Dr. Millar. You
actually print 500 and 400 are left over?

Dr. MILLAR: Oh, think, you know, that's off the top of my head.
back and fmd.out that because in the intervening time, why

they very rapidly were used, but it's not a report that was in high
demand, let me put it that way. The greatest use of it was right
here with this committee, and I think that's probably as it should
be. Although, we did distribute some to others, I don't want you to
hang me on that-there's 400eft. There may not be.

Mr. WALGREN. I take that to magnify the responsibility of this
committee, inasmuch as apparently we are the ones that have the
benefit of-that information, and that's very valuable information.
Somehow or another, we're going to have to be the ones to trans-
late it into something valuable and concrete.

Dr. MILLAR. Well, the 1986 report is included in part of my testi-
mony, and there should be 75 copies here, so you have that report
and I know you haVe the 1984' report. In 1985, for some reason, I
could not testify, and I don't know whether that report was distrib-
uted at that time or not. But, it really is in two parts. One, is the
firit Part, which we titled the chairman's overview, which I au-
thored, and which is the first five or six pages. Then, there are re-
ports ,of the individual centers, and then there are some backup re-
ports which chronicle the performance of the centers at the Na-
tional Engineering Laboratory.

The other laboratories in the Bureau have the same kind of re-
ports available. The National Engineering Laboratory, however, fo-
cuses--takes probably 60 percent of the NBS budget to my recollec-
tion.

Mr. WALGREN. Well, thank you very much.
Let's turn to Ms. Davis. Welcome to the committee.

STATEMENT OF HELEN DAVIS, WASHINGTON REPRESENTATIVE,
AMERICAN SOCIETY OF TESTING AND MATERIALS, WASHING-
TON, DC

Ms. DAVIS. Good morning, Mr. Chairman and members of the
subcommittee. It's really an honor to sit between these two very
distinguished gentlemen, both of whom are well known to our
standards community. If that weren't awesome enough, this is the
first time I've ever done this, so I need to tell you that I'm going to
read my statement.

Mr. WALGREN. We welcome you.
Ms. DAVIS. Thank you.
And, I am to bring you greetings from Pennsylvania, on behalf of

Mr. O'Grady.
My name is Helen Davis and I am the General Manager of the

Washington Office of ASTM. I'm here today to deliver a statement
for Mr. Joseph G. O'Grady, the president of ASTM, who regrets
that he can't be here himself.

ASTM has appeared before this subcommittee or submitted testi-
mony for the record for the past several years, whenever the Na-
tional Bureau of Standards has presented its budget request. The
history of ASTM is known to this subcommittee and is part of the
record, so I will not ust the time allocated for us today to repeat it.

98
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I should:like to point out, however, that ASTM, formerly known as
the American Society for Testing and Materials, is the leading
standards organization in the world for the development of volun-
tary consensus standards for materials, products, systems and serv-
ices.

Although we're in complete accordance with the goals of the bills
written by Senator .Hollings and Congressman Ritter to further
U.S. technological leadership, we are a nonprofit corporation and
as such cannot take a po, 'non on national policy issues, nor can we
seek to influence the arrangement of governmental responsibilities.

Our comments today -will be iestricted, therefore, to our relation-
ship with the National Bureau of Standards and the need to keep
it vital and strong.

The work of the National Bureaunf Standards creates basic sub-
structures upon which this Nation's standards are built. ASTM
produces nearly 8,000 standards; more, we believe, than any other
organization in the world. The integrity of these docUments is rec-
ognized in every corner of the globe. This would not so without
the participation and cooperation of the: almost 300 scientists and
engineers of the Bureau in the work of the technicaLsominittees.
This could not be so without the,basiC research, reference inaterials
and advanced measurement techniques developed by the Bureau.
We cannot stress enough the importance of this relationship.

The work of our technical committees covers a .wide spectrum of
subjects that includes ferrous and nonferrous metals, ceramics,
plastics, industrial chemicals, construction materials, petroleum,
textiles, sports equip:I-lent and consumer products. It is clear that
U.S. industrial competitiveness is related to materials and produCts
such as these that are optimized by standards of .quality and per-
formance.

Our industrial competitiveness may also be linked to the kind of
cooperation that exists between the National Bureau of Standards
and the voluntary standards system.

For example, it was the leadership provided by scientists at the
Bureau, as well as those from the industry that resulted in the for-
mation of ASTM's committee on biotechnology. ThiS committee's
work, although just beginning, could give this country its first na-
tional consensus standards in biotechnology, an emerging and im-
portant new American industry. There are too many examples of
this kind of cooperation to mention here. We are using the biotech-
nology project to illustrate only one of the contributions of this na-
tional laboratory and its scientists to the voluntary consensus
standards system, and because this industry has been mentioned
specifically as an area critical to U.S. competitiveness.

Because both the bills of Senator Hollings and Congressman
Ritter recognize the importance of the potential contributions of
the Bureau to small businesses, it might be appropriate here to
mention that ASTM has long realized the importance of the contri-
butions small businesses make to innovation, the development of
new products, and to the overall competitiveness of U.S. industry.
We encourage and support participation within our own system
and we applaud any effort to strengthen their capacities.

In conclusion, while we cannot promote any specific areas for
support, and while we cannot participate in the actual business of
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restructuring the agencies of the Government or their appropria-
tions, we can state our belief that the research arm of the Govern-
ment must be supported by the Congress to achieve an invigorated
U.S. industry that is competitive in the world's markets. It is our
belief that every program within the Bureau is vital, and that the
work of the Bureau is one of this country's greatest assets.

Thank you.
[The prepared statement of Joseph G. O'Grady, delivered by

Helen Davis follows:]

I 2 0
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GOOD MORNING MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE. MY NAME IS

HELEN DAVIS AND I AM THE GENERAL MANAGER OF THE WASHINGTON OFFICE OF

ASTM. I AK HERE TODAY TO DELIVER A STATEMENT FOR MR. JOSEPH G.

O'GRADY, THE PRESIDENT OF ASTM, WHO REGRETS THAT HE CANNOT BE HERE

HIMSELF.

ASTM HAS APPCARED BEFORE THIS SUBCOMMITTEE OR SUBMITTED TESTIMONY FOR

THE RECORD FOR THE PAST SEVERAL YEARS, WHENEVER THE NATIONAL BUREAU OF

STANDARDS HAS PRESENTED ITS BUDGET REQUEST. THE HISTORY OF ASTM IS

KNOWN TO THIS SUBCOMMITTEE AND IS PART OF THE RECORD, SO I WILL NOT

USE THE TIME ALLOCATED FOR US TODAY TO REPEAT IT. I SHOULD LIKE TO

POINT OUT, HOWEVER, THAT ASTM, FORMERLY KNOWN AS THE AMERICAN SOCIETY

FOR TESTING AND MATERIALS, IS THE LEADING STANDARDS ORGANIZATION IN

THE WORLD FOR THE DEVELOPMENT OF VOLUNTARY CONSENSUS STANDARDS FOR

MATERIALS, PRODUCTS, SYSTEMS AND SERVICES.

ALTHOUGH WE ARE IN COMPLETE ACCORDANCE WITH THE GOALS OF THE BILLS

WRITTEN BY SENATOR HOLLINGS AND CONGRESSMAN RITTER TO FURTHER U.S.

Ti-cHNOLOGICAL LEADERSHIP, WE ARE A NONPROFIT CORPORATION AND AS SUCH

RIOT TAKE A POSITION ON NATIONAL POLICY ISSUES, NOR CAN WE SEEK TO

INFLUENCE THE ARRANGEMENT OF GOVERNMENTAL RESPONSIBILITIES.

OUR COMMENTS TODAY WILL BE RESTRICTED, THEREFUE, TO OUR RELATIONSHIP

WITH THE NATIONAL BUREAU OF STANDARDS AND THE NEED TO KEEP IT VITAL

AND STRONG.

THE WORK OF THE NATIONAL BUREAU OF STANDARDS CREATES BASIC

SUBSTRUCTURES UPON WHICH THIS NATION'S STANDARDS ARE BUILT. ASTM

PRODUCES NEARLY 8,000 STANDARDS; MORE, WE BELIEVE, THAN ANt OTHER

ORGANIZATION IN THE WORLD. THE INTEGRITY OF THSE DOCUMENTS IS

RECOGNIZED IN EVERY CORNER OF THE GLOBE. THIS WOULD NOT BE SO WITHOUT

THE PARTICIPATION AND COOPERATION OF THE ALMOST 300 SCIENTISTS AND

ENGINEERS OF THE BUREAU IN THE WORK OF THE TECHNICAL COMMITTEES.

THIS COULD NOT BE SO WITHOUT THE BASIC RESEARCH, REFERENCE MATERIALS

AND ADVANCED MEASUREMENT TECHNIQUES DEVELOPED BY THE BUREAU.

.1. 2
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WE CANNOT STRESS ENOUGH THE IMPORTANCE OF THIS RELATIONSHIP.

THE WORK OF OUR TECHNICAL COMMITTEES COVERS A WIDE SPECTRUM OF

SUBJECTS THAT INCLUDES FERROUS AND NON-FERROUS METALS, CERAMICS,

PLASTICS, INDUSTRIAL CHEMICALS, CONSTRUCTION MATERIALS, PETROLEUM,

TEXTILES, SPORTS EQUIPMENT AND CONSUMER PRODUCTS. IT IS CLEAR THAT

U.S. INDUSTRIAL COMPETITIVENESS IS RELATED TO MATERIALS AND PRODUCTS

SUCH AS THESE THAT ARE OPTIMIZED BY STANDARDS OF QUALITY AND

PERFORMANCE.

OUR INDUSTRIAL COMPETITIVENESS MAY ALSO BE LINKED TO THE KIND OF

COOPERATION THAT EXISTS BETWEEN THE NATIONAL BUREAU OF STANDARDS AND

THE VOLUNTARY STANDARDS SYSTEM.

FOR EXAMPLE, IT WAS THE LEADERSHIP PROVIDED BY SCIENTISTS AT THE

BUREAU, AS WELL AS THOSE FROM THE INDUSTRY, THAT RESULTED IN THE

FORMATION OF ASTM'S COMMITTEE ON BIOTECHNOLOGY. THIS COMMITTEE'S

WORK, AlTROUGH JUST BEGINNING, COULD GIVE THIS COUNTRY ITS FIRST

NATIONAL CONSENSUS STANDARDS IN BIOTECHNOLOGY, AN EMERGING AND

IMPORTANT NEW AMERICAN INDUSTRY. THERE ARE TOO MANY EXAMPLES OF THIS

KIND OF COOPERATION TO MENTION HERE. WE ARE USING THE BIOTECHNOLOGY

PROJECT TO ILLUSTRATE ONLY ONE OF THE CONTRIBUTIONS OF THIS NATIONAL

LABORATORY AND ITS SCIENTISTS TO THE VOLUNTARY CONSENSUS STANDARDS

SYSTEM, AND BECAUSE THIS INDUSTRY HAS BEEN MENTIONED SPECIFICALLY AS

AN AREA CRITICAL TO U.S. COMPETITIVENESS.

BECAUSE BOTH THE BILLS OF SENATOR HOLLINGS AND CONGRESSMAN RITTER

RECOGNIZE THE IMPORTANCE OF THE POTENTIAL CONTRIBUTIONS OF THE BUREAU

TC SMALL BUSINESSES, IT MIGHT BE APPROPRIATE HERE TO MENTION THAT ASTM

HAS LONG REALIZED THE IMPORTANCE OF THE CONTRIBUTIONS SMALL BUSINESSES

MAKE TO INNOVATION, THE DEVELOPMENT OF NEW PRODUCTS, AND TO THE

OVERALL COMPETITIVENESS OF U.S. INDUSTRY. WE ENCOURAGE\AND SUPPORT

PARTICIPATION WITHIN OUR OWN SYSTEM, AND WE APPLAUD ANY EFFORT TO

STRENGTHEN THEIR CAPACITIES.

103



'or

- 3 -

IN CONCLUSION, MR. CHAIRMAN, WHILE WE CANNOT PROMOTE ANY SPECIFIC

AREAS FOR SUPPORT, AND WHILE WE CANNOT PARTICIPATE IN THE ACTUAL

BUSINESS OF RESTRUCTURING THE AGENCIES OF THE GOVERNMENT OR THEIR

APPROPRIATIONS, WE CAN STATE OUR BELIEF THAT THE RESEARCH ARM OF THE

GOVERNMENT MUST BE SUPPORTED BY THE CONGRESS TO ACHIEVE AN INVIGORATED

U.S. INDUSTRY THAT IS COMPETITIVE IN THE' WORLD'S MARKETS. IT IS OUR

BELIEF THAT EVERY PROGRAM WITHIN THE BUREAU IS VITAL, AND THAT THE

WORK OF THE BUREAU IS ONE OF THIS COUNTRY'S GR'ATEST ASSETS.

THANK YOU.

4
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Mr. WALGREN. Thank you very much, Ms. Davis.
Let me ask, and I apologize for having been out of the room ear-

lier, but could I get comments on the degree of penetration of this
automated manufacturing test bed? What are people taking away
from it when they leave? What's the limitation on its pickup? As I
understand it, many people who are exposed to it are then just not
pursuing the directions that it implies intensely. Can you give us
any guide on how that facility is being received?

Dr. MILLAR. That, of course, is. a very perceptive question, and
I'm not so sure .that I can give you a quantitative answer in the
sense that how is the laboratory itself, the physical facility, being
used by industry. I don't really think that's been its important con-
tribution. A real contribution that the AMRF made, was as a dem-
onstration facility for the use of computer integrated manufactur-
ing, to be able to go from a design mode, a terminal that you
design on a CRT, directly to the machine part without any i'..ter-
vening human effort.

What industry got out of thatwe had a conference last August
that invited a number of industrial people to Gaithersburg to view
the facilitywas the confidence to make their own investments
back in their home plants. They had never seen anything like this
work. And, those of you who have been involved in the industrial
world know, that for reasons that all of us understand, we are be-
coming a nation willing to take less and less risks. We tend to want
to know answers before we really make investments. And, we do
that more and more in business simply for a couple of reasons.
One, we're a more mature nation new than we were as every day
goes on, and secondly, we have some tools to make judgmental deci-
sions that are sharper, and cleaner and finer than they have been
in the past. So, we try to reduce risk in the manufacturing sector.

As an executive of a manufacturing company, to come to the
Bureau and actually see this kind of operation put together and see
that it can really work, and the fact that you can develop stand-
ards of manufacturing, standards of software protocols and things
of that general nature, gives our industry a certain amount of con-
fidence that as they use those results in building your own plants,
that they have reduced some of the risk. So, in my judgement it's
done very well in that area.

Mr. WALGREN. Let me add one other aspect to the question, and
then give you all a chance to , .d if there's anything further that
could be added. That is, how does it compare with this activity in
the Navy called RAMP, rapid automated manufacture of parts, or
something to that effect, where as I understand it, they also have a
similar effort which is designed to literally transfer this kind of
technology to their suppliers, supposedly to put the Navy in a pot:
tion of having access to individualized, discrete manufacturing
tally automated processes. Is there any comparison we can make to
the NBS effort, and I'd like to ask that again and then hear from
the others.

Dr. MILLAR. My understanding of RAMP, and I've just been ex
posed to it recently, is that it, in fact, uses some of the basic tech-
nology laid down by the AMRF in the design of the RAMP process.
And, so, what the Bureau contributed to creating AMRF in whole

e
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or in part, now blossoms as an active application in RAMP. That's
my, understanding of'it.

Mr. WA4GREN. Can I' ask for other reactions?
Dr. "B4ANScoin. Yes. Mr..Walgren, think there is similarity in

the sense that in both cases the effort is really devoted to trying to
solve some of the tOugli, technical challenges that may impede the
beit use of these technologies reasonably committed users. I
think the NaVy case, the Navy' had a problem that it 'had a produc-
tion requirement that cciiildn't be satisfied by the conventional ca-
pabilities of "their normal sUpplierS, and the NaVy had to make an
investment: in technolOgy in, order do That. Of course, in the
course of it, the transfer of' that technolOgy is very natural" because
the Navy is iii a.procurethent poSition. And, it would be very ap-
propriate indeed if in' that work the Navy was able to draw to Some
extent on NBS capabilities or 'contribute to them.

I'd like' to 'cone at the question, if I could, from the other "end:
Rather than asking in whatway does the NBS capability get trans-
ferred into this little company. I'd like to refer you to a piece- of
work done by, Professor Skinner at the HarVard Business SchoolI
don't have the reference with, me, but I could get itwho made an
analysis of is 'that there is mot moreextensive use of modern
manufacturing systems' by AmeriCan middle size companies. And,
he gave several 'reasons. One of them is that in the normal.way we
do accountingin our .businesses, if you want to make 'a big capital
investment in the plan, somebody's going to calculate the.return on
investment and that's how the decision will be made whether to do
it. That return on investment with be made on the basis of the
products that are first going to be built in this modern factory. So,
you' have. the:expense of all.the capital equipaient, of the tedious
and ,dificult problem of bringing the thing up and bringing the
bug out of'it and getting its yield high, its production levels high.
All those costs- get laid into the first set of products that it makes,
and it's very unlikely, as he points out, that any factory moderniza-
tion process will in fact look like a good investment when you lay
all its costs, on the first bunch of products.

The reason the people do it that do it, is because if they don't
they're in a strategically totally vulnerable position for the next
round of products after that and the one after that. In other words,
it requires a strategic investment mentality by the company to go
down this difficult road, and not enough of our companies are
taking that.point of view. And, I don't think the Bureau of Stand-
ards can change their minds, but maybe somehow the rest of our
society can help.

Secondly, Professor Skinner says that part of the problem is an
inadequate number of inadequately capable and well-financed con-
sulting firms prepared to offer turn-key services to a small manu-
facturer, who say, hire me. I don't make the equipment, Mit I'll
help you buy it and, I'll help you install it, in fact, I'll even get it
up and running and train your people on how to do it. That ap-
proach will substantially reduce the manufacturer's risk. It will
still be substantial, but it will reduce it from what it would be if
the manufacturer has to learn all this technology in the course of
spending his money and trying to dO this job for the first time.
Therefore, I think it's very important that the Government agen-
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cies that have a deep technical capability put themselves in a posi-
tion where, to the extent possible, they can help both the in.nufac-
turers of the tooling, the robots, the control systems and the like,
but they could also help the vendors who are in the job of trying to
help customers justify and design and install these systems. That's
one reason why I have a suspicion why an imaginative State gov-
ernment might well be able to put a consortium together of both
users, vendors and consulting enterprises to provide the kind of
demonstration facility and support to these turn-key companies,
that the Bureau could then contribute to.

Finally, I think it's very important that we realize that one of
the base problems, and here the Science Foundation has a big con-
tribution to make and so does the Bureau. The basic problem is
that our engineering schools communicate to the students that this
production technology is not the prestige end of the practice of en-
gineering. And, we do not get the best people in the factory end of
the business. That's a serious, serious problem because the Japa-
nese do get the best people in that part of ,the business. So, to some
extent we've got to find a way to give this whole area of technical
activity more visibility or prestige and more scientific clout. That's
why I'm for getting the Bureau of Standards out from under its
blanket where the world can see it.

Mr. WALGREN. What is the best part of the business in the engi-
neering?

Dr. BRANSCOMB. Oh, by far and away it's research and develop-
ment. Every young engineer wants to be in research and develop-
ment. In fact, most Government reports about technological policy
leave you the impression that that's all there is. You'd be amazed
how often Government reports refer to R&D as thogh that were a
surrogate for the technological enterprise. Mr. Millar knows better
than I that it's not so.

Dr. MILLAR. Except that Dr. Branscomb doesn't speak for all of
us. I enjoy manufacturing. I enjoy designing products, and I think
design is the name of the game as far as engineering is concerned,
and the research people give us the raw material in which to
create a product, because engineering is the profession of the hu-
manities. We intend to take science and apply it for the good of
mankind, and so, that whole aspect, as far as I'm concerned, is, you
know, the heart of engineering. But, everybody has their cwn view.

Dr. BRANSCOMB. Please don't misunderstand me. That was not
my position. I thought I was trying to describe what I believe is the
prestige situation in American engineering schools, and if you dis-
agree with me, I'll be very encouraged.

Dr. MILLAR. I think you're right about the schools.
Mr. WALGREN. We'll clear this up later.
Ms. Davis, would you like to respond and then I want to move to

other members?
Ms DAVIS. Well, only that this sort of give and take is exactly

what goes on in the standards setting system, which is how we
achieve our wonderfid consensus documents.

We do not have a present activity in computer aided design or
computer aided manufacturing, but we certainly are thinking very
hard about it. Part of the way a standards activity comes about is
usually incentive from the marketplace or the industries involved.
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When that happens, then that is when our standardization process
works, but we're thinking hard about it.

Mr. WALGREN. Thank you.
Mr. Boehlert?
Mr. BOEHLERT. Mr. Chairman, I would suggest that we allocate

our time to Doctors Millar and Branscomb to continue their spirit-
ed discussion. It would be the best show in town.

I tell you, both of you have made me feel a little more comforta-
ble in terms of the government reaction to the situation in the
international community in terms of dealing with the issue of com-
petitiveness. People like to point to Washington and say everybody
fails in Washington, that's why the country is going to hell in a
hand basket. What I'm hearing from you is, and I believe it's true,
is that there's a lot of room for improvement in the private sector.
And, as Dr. Branscomb, you point out, they don't have the strategic
investment mentality, they don't put their best people, they don't
make it attractive enough to go into manufacturing. They fail at so
many other areas, but they're not reluctant to pay CEO's like Lee
laccoca $20 million and say, we've solved the problem.

One of the things that concerns me is technology transfer, par-
ticularly to small business. And, I'm toying with the idea ofI'm
in the process right now of developing legislation that would create
a sort of an extension service for technology, much like we have in
the extension service nationally to tell people how to plant gar-
dens. I want people to continue to plant gardens, but I'm more anx-
ious to help small businesses become more competitive, and that's
why I'm toying with this idea. I'd like to have all three of the pan-
elists, if you will, address the question of how do we improve tech-
nology transfer and particularly to small business?

Dr. Branscomb?
Dr. BRAN5COMB. Well, you might start by going back and review-

ing the State Technical Services Act, which I believe has never
been taken off the books, although it has never been funded. I'm
not sure that's the right mechanism, but it's interesting. There is a
statute for it back in the late 1960's, there was also a lot of interest
in this subject. It's a starting point.

Secondly, my own view is that the NSF is doing the right thing
with their engineering research centers, and I think, they will also
do the right thing with the science and technology centers. The
manufacturing oriented centers that are contemplated for the
Bureau of Standards in the proposed legislation could also be done
in that kind of environment. That is, I could imagine such centers
being established, not always, but often at a good engineering
school in the community in collaboration with that institution,
with the support from local industry, active participation from the
State, some form of technical support operation within the State
structure but aimed, not at hiring experts to tell manufacturers
what to do, but aimed at trying to ensure that there's a healthy
engineering consulting enterprise that small companies know what
are their choices on where they can go to get technical help. And,
where the backup for that technical help is within the Govern-
ment's R&D structure. For there is a great deal of talent out there
that we don't make it easy for people to get at.
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Secondly, and I believe with this notion, I think the committee
ought to watch very closely what the administration does with the
October 20th, last amendments to the Stevenson-Wydler Act, the
Technology Transfer Act of 1986. That piece of legislation, in my
opinion, cured most of the ills which I had previously ascribed to
the old Stevenson-Wydler Act, and adds some very interesting new
incentives for government laboratories to work-with private sector
in the States. And, maybe you can leverage that existing statute. I
believe the achiainistration has just issued an Executive order. I
think it's 11030, which is the first step at least in the administra-
tion's implementation of it.

Mr. BOEHLERT. Thank you.
Ms. Davis?
Ms. DAVIS. Well, I can only speak about the technology transfer

that takes place in a technical committee, such as the ones we
have. In an activity where the result will be the commercialization
of a product, we require the balance of a technical committee. In
that producer segment we see to it that small business has equal
influence, equal vote, which means that their influence goes one
way out to the committee. But, the technology transfer that takes
place is, their actual participation on a committee where the bene-
fits of the larger businesses and other research efforts come back to
them for free. They sit there and they associate with their col-
leagues and take it home with them.

We also do other things besides produce standards, and that is
the second part of our charter, which is the dissemination of relat-
ed knowledge. We encourage symposiums that give state of the art
papers and the like. We encourage our small businesses to always
be there. As a matter of fact, we help them financially if they
can't, and in other ways encourage them to be there.

Mr. BOEHLERT. Dr. Millar?
Dr. MILLAR. If I can put my small business hat on for a minute. I

have to share with you that small businesses usually aren't small
because they want to be. They tend to be small because the area in
which they operate, and the struggle to expand has so many nega-
tive factors associated with it, that lots of time you're very happy
to just have a business at all. And, in the manufacturing sector
that becomes particularly important as high tech manufacturing
races ahead, and the major companies can make the major invest-
ment and the small businessman finds those very difficult. We
become so productive in some of the machines that we create that
the small businessmanif I bought one of those machines, in one
week I could run my entire production that historically I had to do
in a year. So, the problem isn't quite as simple as just making the
technology available to the small businessman. There are some
things that can be done, but you have to be a small businessman
before you realize what some of the problems are.

Today we're struggling. This little company I'm involved with, in
introducing a Cad-Cam system. We'd like very much to put in some
computer capability so that we can design our parts without the
necessity of going through the long tortuous process of making a
traditional engineering drawing. And,_ you end .up_finding .out that
the purveyors of those parts, the vendors of the various systems
have fine systems that will design F-16's or one thing of that
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nature, but for our simple little parts, some of that technology,
some of the componentry is just simply not available.

I think an inforMation,ceriter, that we could go to and say, all
right,. we haVe.ti liMited scope of manufacturing activity, has any-
body _made any studies to know that if we had an expanded PC
computer` and .somakind of a drafting device or whatever. Here's a
collection, 'here's a,sequence of activities in themanufacturing for
a lAsineseabotit your size. Ydu wouldn't have to proVide us any
money: Yoti,iVotildn't have. to provide any of the physical machines.
What We would teeny need is an information source for someone
who has no proprietary interest in selling.any particular element
of what you might recommend, would give us a clear, unbiased
view of how we could take some of this information and put it to
work for u,s, within the environment of a small business. I think
that stands. a chanceof being successful.

Mr. BOEHLERT. I take it you would like my technology extension
service concept?

Dr. MILLAR. Yes. Well, you know, I haven't read about it, but I
did serve on a committee for the Manufacturing Studies Board
where we examined that whole process a couple of years ago, and
came up pretty. much with the idea, or at least as I recall the
report, that something like the old Agricultural Extension Service,
which, really did essentially that. You know, we kind of paSs that
off as being history, but we still are a very powerful nation - as far
as agriculture is concerned. Nobody can get the .yields that we can
get, or have the productivity in agriculture, if you want. You know,
you can argue about erosion and you know, contaminating the
rivers, which all will be solved in time. But, we're still an extreme-
ly productive nation, mostly because, and people tend to forget, the
extension service taught the farmers how to grow.

All right. Now, as a small businessman, maybe you can take
some of this information and strip away, if you will, the salesman
approach. In other words, for all the different computer companies
or the machine tool builders, or one thing or another, and let us
have a peak, if you will, at what makes' a good vstem and what's
cost effective for the size of business we do. Now, you can't do that
automatically, because it's going to take some 'study, just putting
up the sign, and saying, you know, we now have a center' of manu-
facturing excellence, whatever you want to call it. That isn't going
to quite do the job. You have to support it with people that know
what they're doing and you have to support it with people that un-
derstand' the -business world, and you have to support it with some
of the engineers that we're going to get from the new breed of engi-
neers that will be involved in that whole process. It's not an over-
night project, but I think it has some merit.

Mr. BOEHLERT. Thank you very much.
Mr. WALGREN. The gentleman from Colorado, Mr. Skaggs?
Mr. SICAGG. Thank ypu, Mr. Chairman.
Dr. Branscomb, I was curious about one of the comments you

made in your testimony about the nonrelationship, between NBS
and NSF. One, wondering what your suggestions might be of how
to effect aor give me a sense of the history of that, and what posi-
tive results you might see coming out of a better relationship be-
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tween those two organizations given the subject matter of thismiming?.
Dr. BRANSCbia. Well, there's never been any friction, as far as Iknow, between the two institutions, but if you go back in years,

When I'beearde Director of the Bureau of Standards, the first thingthat I appreciated was that the fields of science that were most
Vital to technOlogY tended to be things like ceramics, polymers, ma-terials science in general, instrumentation, measurement and the
like. I'wai interested :in furthering the nation's capability by morethan SiinPlY. the Bureau's in-house work. And, So I asked Bill. McEl-
roy, Who vas Director of NSF, could I come down and talk to his
manageirient and just share 'what I was trying to do at the Bureauof Standards, and see to *hat extent they thought they either
wanted to or didn't want to make a contribution; not by giving us
Money,. but 1.3s, funding that kind of work themselves in universi
ties. It took me six months to persuade allow .me to talk to
his management. I finally did. We didn't find much of common -in-terest.

That world has completely, changed. The National Science Foun-
datien today is the principal instrument of the President's competi-
tiveness strategy and it's, a faitorite chosen instrument for a lot of
us, for some very important fanctione. Perhaps most important ofall, is to provide some of the linkage between industry and the
world of R&D, which the universities sit astride in engineering and
science in an amazing way.

NoW, I worry a little bit about over committing our universities
in this current environment, raising expectations that go beyond
the capability. But, that's another issue. On this point, we do have
a situation now in which the NSF his created an engineering di-
reet,orate,,,an identification of the flag science, as though they werethe same, it isn't. We have a major commitment from the adminis-
tration to move in the direction of technology, strengthening that
engineering program and the computer work that relates to it,
more than the rest of the foundation. And, getting into the encour-
agement of interdisciplinary work in practical areas of science, in
collaboration with industry. That to me provides a real opportuni-
ty, and the opportunity for example, is that to the extent there are
engineering research centers, the concern with things that relate
to'manufacturing, funded by the NSF, it eeems to me that a work-
ing relationship with the Bureau's people in this area could be val-
uable to those universities, and could also provide another linkage
for the Bureau's people to industry. If indeed, in the spirit of the
legislation we're looking at, there were furls available and encour-
agement to the Bureau to do more in the way of what we call in
social science, outreach, then I would think the Bureau of Stand-
ards might well want to have a more active role as a collaborator
in some of those- operations. Or, indeed use that style of operation
as something that itself does from time to time. 'But, in the spirit of
the SteVenson-Wydler Act, it specifiCally authorizes it.

Finally, I think we have to appreciate that there was a fair
amount of discussion on the Science Board at the time of the pro-

sal of the DITI, which would have created that marriage had it
n done. And, let me say the climate was not hostile to the idea

of a relationship. At that' time NSF had an awful lot on its plate. It
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wasn't clear they had the management time to sort of take that on
as an emergency issue, for an Immediate reorganization, but I do
believe that given the NSF's current direction of orientation to
become more clearly committed as an institution to the economic
value of Federal/civil R&D, there ought to be an encouragement
for some long-term joint thinking of the two institutions. And, as
one thinks about the future of the Bureau of Standards,, I think
one continues to have to think about whether the Commerce De-
partment really is the home that will most give it the opportunity
to make this kind of contribution. I would like to see a Commerce
Department devoted to industrial technology issues, among others,
and not just the trade, but that has not been the prevailing atti-
tude of most Secretaries of Commerce, with two spectacular excep-
tions, and two very good Secretaries of Commerce from a technical
point of view, Henry Wallace and Herbert Hoover. They didn't ex-
actly see eye to eye politically, but they were both technically very
well trained people, and they understood what the department
could do.

Mr. SKAGGS. Mr. Chairman, perhaps as we develop reports on
both of those authorizations, some encouragement could be given to
both agencies in this respect. I'm interested in pursuing that.

Mr. WALGREN. Would
Dr. MILLAR. Could I just add one very short comment?
I serve on the Advisory Board for the Engineering Directorate of

',.he National Science Foundation, and of course, have close associa-
tion with the Bureau, but more importantly, Dr. John Lyons, who's
director of the National Engineering Laboratory in the National
Bureau of Standards, is also on that Board, and the fact of the
matter is, we had our semiannual meeting yesterday. And, I am
here today in lieu of being at the Advisory Board meeting for the
Engineering Directorate of NSF. And, so the relationship between
the Bureau and at least the Engineering Directorate of NSF, at
that przticular level does exist. On an operating level, I can't speak
to that because the two organizations are really quite different.
The NSF does not operate a physical plant, physical laboratory in
the sense it manages the grants, whereas NBS is the other side of
the coin.

Now, you might toy with the idea that some kind of a combina-
tion would be a very powerful technical organization, but I think
that requires a lot more thought than just talking about it here.

Mr. SKAGGS. Thank you, Mr. Chairman.
Mr. WALGREY. Thank you, Mr. Skaggs.
Mr. Ritter?
Mr. RITTER. I want to thank our witnesses fo= heir excellent tes-

timony in response to the questions.
If I might add, Dr, Branscomb and Dr. Millar, if I could have

your explicit response to H.R. 2068, our House effort in this area, I
would greatly appreciate it and include that as part of the record.

Dr. BRANSCOMB. Thank you. I'd like to provide that.
Mr. RITTER. Have you had a chance to look at it even cursory?
Dr. BRANSCOMB. Yes.
Mr. RITTER. As I listen to some of the comments that Dr. Brans-

comb and Dr. Millar have made, I hear things like the possibility of
expanding the NBS budget. I hear things about the possibilities of
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contracting with some profit and nonprofit private sector activities.I hear, Dr. Branscomb, your just recent comment, more active rolefor NBS in setting up collaborative activity. Dr. Millar talked
about competitiveness as total quality. And, one of the elements in
the NBSIC proposal that I have offered and a large number of
members of this subcommittee and Full Committee have originally
cosponeored, talks about a clearinghouse of best practice informa-
tion on continuous product improvement and total quality, and this
concept. Do you think it's feasible and do you think it's appropriate
in. this new climate that we face to expand the horizon of NBS by
giving it these new functions or expanded functions, if you will, of
some things they already do, by making NBSIC, National Bureauof Standards and Industrial Competitiveness? Is that a way tostart? Would you think it might of necessity be isolated essentially
to the Department of Commerce? Let me get a few views more spe-
cifically focused on this legislative effort.

Dr. BRANSCOMB. My fundamental view is that the Bureau of
Standards is first and foremost a scientific and engineering institu-
tion, which conducts at the moment all of its own work in its ownlaboratories. I'd like to see it broaden its view from that. I men-tioned the notion of supporting outside work within the scope of its
mission. In that sense it would lookif you did that it would look
more like NIH perhaps, but it would still be a laboratory. It
wouldn't be the HSS. So, I think some of the policy work and some
of the other activities that might be done to bolster industrial com-
petitiveness by federal agencies are more appropriately done by an
office that is not part of a laboratory, but in association with it.And, in that sense

Mr. RrrrEa. In that sense, if I just could interject, the division of
industrial competitiveness, it is a division of the National Bureau
of Standards as we have evolved the idea of National Bureau of
Standards and Competitiveness.

Dr. BRANSCOMB. I appreciate that, and I guess part of my prob-
lem is, I have some trouble with the proposed language. That is,the use of the word "industrial competitiveness" in the title, for ex-actly the same reasons Dr. Millar does. Competitiveness is a
worthy objective which includes a great many things, including
macroeconomic policy, and most certainly including marketing and
not just technical activities. So, that to label the Bureau of Stand-
ards permanently with a title that suggests that it's going to make
a contribution that doesn't lie within its capability to do alone, Ithink would generate frustration and confusion. I do believe the
word "standards" already produces a certain amount of confusion
in people's minds, and I'm perhaps less opposed to the idea of a Na-tional Institute of Technology. Technology is itself a good bit broad-
er than R&D and manufacturing itself, but is closer. I certainlydon't have a problem institutionalizing within the Bureauwell,
don't have a problem within the Bureau that is specifically devoted
to technical activities that people think have a lot to do with com-
petitiveness. I would just try to give that division a title which is
descriptive of what it does, rather than descriptive of the very dis-
tant national objective to which it would make a contribution, but
couldn't make a decisive contribution.

. I
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Dr. MILLAR. For the most part, I think I share that view. Within
the Bureau, there's an awful lot of work today that focuses very
much on how we design, build and market products which have a
technological base. It might be that an area within the Bureau
could be devoted to this whole concept of total quality as it applies,
as it is employed by our manufacturers, and do so in a way that
would produce a series of standards, quality standards, if you will,
or a common data base that would allow us a more rapid introduc-
tion of technology so that we don't have to go, and if you will, rein-
vent the wheel each time, and things of that nature.

Mr. RITTER. Which is something that we have proposed.
Dr. BRANSCOMB. That right.
Dr. MILLAR. Let me go one step further. I think I do agree with

Dr. Branscomb, that using the name "competitiveness" as the ge-
neric, broad title of the Bureau probably is okay in the short term,
but I think it would be better if we could think of a new name. I
have said, and our report has reported for the last 3 years, the mis-
sion of the Bureau should be examined. And, in our judgement,
should be expanded to embrace some of the new factors in the
whole area of commerce that didn't exist when the Bureau was
foi med.

Now, fortunately the legislation, I think, was written into law in
1901, used very broad language, and that's really what saved the
day, so far. But, maybe the time has come to do exactly what you
say. The only word that bothers me is the word "competitiveness"
as an overall umbrella title.

Mr. RrrTER. It's talking about something akin to National
Bureau of Standards and Technology or something like that.

Dr. MILLAR. I'm afraid I can't help you with a new word, but- -
Mr. RrrrER. But, I guess my point is let's isolate out between sub-

stance and title, at some point. Do you find that what we have en-
compassed in this bill, which is quite modest as a kind of almost
first step, and where Hollings is going with his legislation. Do you
find that what we have encompassed in this bill, the missions that
we have integrated in with NBS and some of the expansion of re-
sponsibility, do you find that contribution acceptable?

Dr. MILLAR. I have not read the bill in detail. I've just listened to
your discussion. But, from what I have heard, I agree. I support it.

Dr. BRANSCOMB. I'm sorry, Mr. Ritter, I didn'tmy airplane was
an hour late and I didn't hear your remarks and have not actually
seen the legislation. I've only seen the two-page summary of your
remarks elsewhere. And, so I'm really notI prefer to reserve
judgement.

Mr. RITTER. Good. I'd appreciate it if we could get your remarks
for the record.

[The material to be supplied follows:]
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Prof. Lewis M. Branscomb
J.P. Kennedy School of Government

Harvard University
79 J.P. Kennedy Street
Cambridge, M7 02138

The Hon. Don. Ritter
Committee on Science, Space and Technology
U.S. House of Representatives
Suite 2321 Rayburn, House Office Building
Washington DC 20515

Dear Mr. Ritter,

I have had a chance to read HR. 2u68 and your remarks to the
Subcommittee at the hearing on April 28.

Let me congratulate you on taking the initiative to create a
discussion of the Bureau's role in the competitiveness --effort, for the administration and many othe) gr4..ups seem to
have overlooked this important and capable laborat.ory. But I
have to confess,'I am not attracted'by the specifics of your
proposal.

My problems with the bill stem mostly from three r'urces:

Competitiveness is only in part dependent on technology; I
don't see how a scientific laboratory can be expected to
serve as "the Government's focal point for industrial
competitiveness programs".

Industrial competitiveness is governed by many factors of
which the most important are (a) economic environment, (b)
access to large and'active markets, (c) quality of commercial
management, (d) attractiveness for the markets of product
designs, (e) complementary assets associated with use of the
products, and (f) costs and quality - the one item which
depends heavily on technology,. Thus tax, trade, industrial
relations, education, anti-trust, monetary policy all have
major influence. So too does the behavior of other
governments over which no American institution has control.
Even the Commerce department cannot lead in all these areas.
Surely the Bureau cannot.

Second, the bill is unclear about how far the Bureau is to go
toward development of product and process technologies -
which most people with business experience (including me)
think is best done by private firms. The Bureau's
traditional role: developing better means for measuring and
characterizing and testing, and sharing these ideas with
users, is very appropriate to the competitiveness challenge.
So too is your concept of a "best practise" clearinghouse.
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But such general objectives as "...promote the most promising

research and development which can be optimized for
industrial applications..." are likely to draw NBS beyond its

traditional competence and raise serious concerns from the

private sector about the Bureau's intent and capability.

Third, I don't understand the concept of Competitiveness
Impact Statements, which I take it are to be required of (or

by?) the NBSIC before "...major legislative or administrative

action...which may affect ....trade and industrial

competitiveness..." Surely, NBSIC is not expected to require
such Statements from other agencies preparing legislation;

that is OMB's job. And I cannot imaging a laboratory like NBS

preparing major administrative ..dr legislative actions of its

own In anv case, it is unclear what use the statements
would have. They would necessarily be theoretical
microeconomic analyses, which given the power of those tools

would likely by of very limited value.

The idea of a division within the Bureau to carry out these

programs seems to imply that the rest of the Bureau is not

engaged in helping with competitiveness, whereas in fact they

all do. However, I think a small operation (probably smaller

than a normal NBS Division) devoted to serious data gathering

and studies on the factors that govern the role science and

technology do play in competitiveness would be useful and

could help the bureau understand better how to set

priorities, and how to collaborate with firms.

Finally, I have to confess I don't like the new name: NBSIC.

It ties the fate of the nation's system of measurements to

the outcome of an economic competition with certain foreign
nations. Suppose, the US became very competitive again and
enjoyed trade surpluses. Would NBSIC be no longer needed?

I much prefer, if the name is to be changed, the National

Institutes of Measurement Science and Technology. This is

much more descriptive of what the NBS actual does best. It,

or something like it, could stand the test of time.

Sincerely,

April 30, 1987 Lewis M. Branscomb

cc: Hon. Doug Walgren, Chairman
Subcommittee on Science,

Research and Technology

Ms. Carol Pompliano,
Subcommittee staff

Dr. Ernest Ambler, Director
National Bureau of Standards
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The !onorable Doug Walgren, Chairman
.Subcommittee on Science, Research and

Technology
Committee on Science, Space and Technology
D. S. House of Representatives
Suite 2321 Rayburn Rouse Office Building
Washington, D.C. 20515

Dear Representative Walgrem

At the end of the Committee session last week, I was asked to
draft. some written comments with respect to W.R. 2068, a Bill
sponiored by you, Doehlert, Mr. Brown. Hr. Olickman, Mr.
Morrison and r. Ritter. The following comments reflect myreaction to reading B.R. 2068 and are consistent with both my
written and verbal testimony at your Committee meeting.

In general, I endorse and support H.R. 2068. In my judgment,
nothing is more important to the future of ,our country than an
effort on the part of all of us to regain global competitivenessin the international markets. As I have testified before, wehave let this competitiveness slip away because of ourpreoccupation with business manipulation rather than payingattention to the underlying technology an4 processes and productdevelopment, which is so important to manufacturing in anincreasing technological world.

I have some concerns with certain specific phrases and some
definitive language in R.R. 2068. Please consider, however, thatmy comments in noway detract from my endorsement of your Billbut are offered, simply as enhancements as seen, from a
manuficturing position in the private sector.

As was discussed at some length during the hearings, few of us
are enthusiastic about the use of the word, "competitiveness," inthe title of any organisation. I have thought about how we might
replace the word, "competitiveness,'

and although others may have

SAN ANTONIO. TIXAS
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a better suggestion, I believe the use of the phrase, "industrial
technology," might better convey what we really intend to do. I

fully understand that competitiveness embraces more than just
technology, but I must remind you and your Commitee that without

a sound technological base, manipulation of the remaining
business and trade activities can only be short term solutions.

I suggest that the National ireau of Standards of the Department
of Commerce shall...after the. date of enactment of this Act be

known as the National Bureau of Standards and Industrial

Technology.*

In Line 12, Page 3, H.R. 2068 speaks to cooperative efforts
between industries, universities and Government laboratories.
Within our United States there are a number of institutions and

foundations which are extremely active in the development of
manufacturing technology essential to regain national industrial

competitiveness. These institutions for the most part
not-for-profit foundations are not included in any of the three
classifications specifically cited in H.R. 2066. For example, a
major institution which has made substantial contributions to
manufacturing technology is Southwest Research Institute in San
Antonio.

I appreciate that your Bill does not specifically, exclude
indopende.it research organizations as it is silent in this area.
I believe your Bill would be considerably strenghtened by adding
independent researc' organizations to the groups cited in Section
3, Paragraph (3), sta,ang on Line 12, on Page 3.

I am not clear on the origin and management of the fund
introduced on Page 12. At the present time, the National Bureau
of Standards receives about half its income from outside funded

projects. The basic funding of the Bureau is in the range of
$120,000,000, with an almost dollar-for-dollar funding received
from projects which are pursued in the interest of industry. If

I interpret the language of Paragraph B, the industrial funds now
received by NBS would be deposited in a new fund to be managed by
the Director in support of policy structured by a new board. The
fund would be supplemented by the additional infusion of funds by

appropriation as specified in Section 11.
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The Honorable Doug Walgren - 3 - 17 may, 1987

It is my feeling that the funds currently attracted by the Bureau
should not be included in the new fund, as they have become over
the years an intrinsic part of the support pattern for NHS, andin my judgment restructuring this funding process would be
counterproductive to the continued growth of Bureau activity.

I propose, therefore, that the fund identified in Section 10 bemade up of funds attracted to this activity through new effort
and supported by the appropriations in Section 11. I would notinclude in the fund those moneys now paid by industry in support
of current NBS industrial activity.

I understand the thinking behind the creation of a new board, but
I am unclear in how the new board would function.

At the present time, the Bureau of Standards is managed by a
board called the Statutory Visiting Committee. This Committee ismade up of a broad cross section of representation from industry
and the academic world and is supported by a Board of Assessment
and a number of Evaluation Panels. It was my privilege to chair
for several years the Panel for the Evaluation of National
Engineering Laboratory of theltureau of Standards.

It is my considered opinion that one high level board is all thatis needed to manage the new organization. I would not create a
new board reporting through independent channels and in conflictwith the Statutory Visiting Committee of the Bureau ofStandards. It may well be that a new high level board could be
formed combining the new activity or the responsibility of the
Statutory Visiting Committee and its title changed to accommodate
the expanded scope of the new organization.

I am enthusiastic about the recognition on the part of yourselfand others of the role that science and technology plays in thedevelopment of manufacturing and business competitiveness. I
believe, however, that beyond the proposals made in H.R. 2068 we
must begin to think in yet broader terms.

The real problem as I see it is the lack of recognition on thepart of the parent Department of Commerce on the true role of
science and technology in the business world. The Department of

1 0
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Commerce has been preoccupied to a great degree with matters of

trade, tariffs, customs and other manipulative activities, while
the technology of our manufacturing effort drifted into

obscurity. Our foreign competitors, particularly the Japanese,
recognized the true role of science and technology in the
development of superior products and the manufacturing processes
to produce them. The Japanese have taken the science and
technology of our United States and put it to work, while we
devoted orr time and effort to the almost counterproductive
activity of business manipulation.

It may be a-bit grandiose and very difficult to do, but I believe
we muot start now to change the basic culture of the Department

of Commerce to truly take a leadership role in bringing to
fruition the application of science and technology to our

industrial processes. How this is done is beyond my scope of
understanding at the moment, but I believe it is absolutely

essential if we are to carry out our newly formed objectives of
regaining competitiveness in world markets.

I appreciate very much the invitation to testify before your
Committee and to offer these comments on H.R. 2068.

Best personal regards.

Cordially,

k4-,waz,
Gordon H. Millar

GHM/vmm

Ct Messrs. Boehlert, Glickman, Brown, Morrison, Ritter
Mr. Lamar Smith, Mr. W. Woolam, Mr. P. Press, Mr. R. M. White,

Md. C. Pompliano
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Mr. WALGREN. Thank you, Mr. Ritter.
Mr. Price?
Mr. PRICE. Thank you, Mr. Chairman.
Dr. Branscomb, I am intrigued by your comments at the very

end of your testimony about the Department of Commerce and
some of the problems you perceive in giving the Bureau of Stand-
ards the kind of status and support that it needs there. You make
a couple of hints about the culture of that department and some of
the impatience you fmd among business experienced executives, as
you put it, with an agency of this sort. I wonder if you could just
elaboree on that a little and then I would like to pursue the impli-
cations that for where the Bureau ought to ultimately be locat-
ed?

Dr. BRANSCOME. Well, I think over a good many years it would
be fair to say that certainly the Secretaries of Commerce that I've
personally known, and it's a good many of them, they're attitude, I
would characterize their attitude towards the National Bureau of
Standards as, we, are aware that this is a very fine institution. Ev-
erybody tells us that. And, we've every reason to believe that one
of my responsibilities as secretary -is to make sure it stays that
way. I have stewardship for something important here. But, this
important thing is a scientific enterprise of some kind, which is
clearly not, in my view, a central instrument for the conduct of the
main things that I view my mission as Secretary of Commerce to
achieve. And, because I believe most secretaries of Commerce put
their first priority on trying to have, if not the major voice, at least
a major voice in national trade policy. It'sclear from both the con-
stitutional and legislative point of view, they have a major respon-
sibility for export promotion, and for other things related to inter-
national trade.

Because their constituency is the business community, and as the
former Deputy Director of the National Bureau of Standards, Dr.
Lawrence Cushner, once said to me in private, and I've quoted him
often in public, the Department of Commerce is the only agency of
Government, the only department of Government with a hostile
constituency. Now, under those circumstances, with the business
community 'S principal interest being to get the Secretary of Com-
merce to help persuade the rest of government not, o intrude upon
the prerogatives of the private sector. You do not have a climate
within the Department for an activist approach to technology
issues that may be of interest to the technical people in industry.
And, unhappily in most companies, even though the senior vice
president for engineering may, be a key member of the manage-
ment team, it is tax issues, trade issues, anti trust issues, things of
that kind that dominate the chief executive officer's attitude
toward what goes on in Washington. CEO's don't spend much time
worrying about how Washington might improve the technical cli-
mate within which that company operates. There are exceptions,
particularly in companies run hy technical people.

And, I think, under that entire set of circumstances, it's easy to
understand why the Department of International and Trade and
Industry might be proposed by the Department of Commerce and
have as a key feature, divesting itself of all its technical agencies.
So, while I think the Commerce Department hasI'm told, let me
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be very clear about this, I'm told by my friends at the Bureau of
Standards, whom I shouldn't quote directly, but they tell me that
they are getting excellent understanding and sympathy from the
leadership of the department. I'm not relaying here any complaints
from the Bureau of Standards about the current department. My
impression-is, they're very pleased with the understanding they get
from the Deputy Secretary and others. But, I do believe that we
are very far from a department that can seize as its mission having
a major voice in the Federal Government's strategy for deploying
the 50 percent of the national R&D-that is government's, in such a
way that it will have maximum benefit to the private sector. That's
a plausible role for the Department of Commerce. It would involve
a lot of dialogue with the Department of Defense, which dominates
that Federal R&D budget, to the time of some 73 percent. Never-
theless, it is not a rolethis is not a subject in which you hear offi-
cers of the Department of Commerce being leading spokesmen in
the national debate about technology policy. And, until that be-
comeS. what they believe is a natural role, then I tend to be a little
pessimistic that they're going to drive the broadening and deploy-
ment of the Bureau of Standards to this set of issues.

Mr. PRICE. Well, the explanation you give, though, raises a much
broader question. And, that is, does this kind of role for the Bureau
of Standards, the kind of positive role it can play, does it have a
constituency, particularly does it have a strong constituency in the
American business community?

Dr. BRANSCOMB. The strange thing about it, is I think it does. It
has a.powerful constituency a- -Jng research directors, among engi-
neering managers, among technical people trying to solve prob-
lems, and in some cases, among CEO's and general executives.
And, one of the reasons it has this strong support in that constitu-
ency is because the Bureau is nonintrusive and is not a highly visi-
ble fixture in debates about how to fix the lagging behavior of pri-
vate industry. Industry finds the Bureau a comfortable partner,
and it is precisely because of that, it doesn't have a visible, politi-
cally active, industrial constituency. I think it's a catch-22 of some
proportions, and that's one of the reasons why you hear me advo-
cating over and over again, look to the states. Industrial policy is
alive and well in the states. It's well accepted there. I can name
you a dozen states whose governors are out there every day ex-
plaining to the voters how education, high tech and a favorable
business climate is the route to employment in the State. And, in
those States I think you can create an environment where the
Bureau cf Standards can play a supporting role of greater visibility
and leverage.

Mr. PRICE. Well, back to this specific organizational question that
we're facing. Does the situation, as you perceive it in the Com-
merce Department, lead you to any particular organizational pref-
erence as to whether the Bureau of Standards really belongs there,
or whether some kind of other location within the Federal Estab-
lishment would be preferable?

Dr. BRANSCOMB. And my answer is, if we have an administration
and Congress minded to strengthen and change the character of
the Department of Commerce so that it takes on a commerce and
technology roleit's the name of the department that we need to
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be debating.lhere, not the name of the Bureau of Standards. It's
name, of course, is symbolic for adoptive policy. If indeed, in this
adminifitratiOn,i there. were that determination, then I would say,

gOOdness: /sake:y:61'ft tear up the Department of Commerce,
strengthen thelBureit4:role, make it Moire visible and install theother, policy the aiialYtical work that Mr. Ritter4alks about,and other activities pAiti.of the depaittnent that come
together with the; Bureau in a cohererit technology program. And,
of course, it'S:,idsirpo:ssible that werWill See candidates for office in'the`: ext 2 years who have their own views about what the right
tele for the' Department of Commerce is. Arid, I would think weMight hear that froth' both parties. And, so there may well be a po-litical opportunity to discuss a changing character of this depart-ment.

Brit, if that in fact is not to come, then I think we better look at
some other options. And, there are a variety of them. One of them,
clearly, is a simple association of NBS and NSF, not so simple, youhave to change the NSF statute to make it possible. It has manyramifications. There are other possibilities too, which I think are
Worth thinking about, though premature to propose; strengthen
civil technology agencies 'based on today's energy agency in NASA,for example, with a broader mission and a pooling of the national
laboratories and a deployment of their talents to a much broader
spectrum of civil issues. There's a spectrum of choices to choosefrom.

Mr. PRICE. That's very helpful.
Thank you, Mr. Chairman.
Mr. WALGREN. Thank you, Mr. Price.
Well, on behalf of all of us, we appreciate your being with us thismorning:, Thank you.
Dr. BRANSCOMB. Mr. Walgren, could I add one last comment?
Mr. WALGREN. Surely.
Dr. BRANSCOMB. Because the subject of metric really didn't comeup and there's just one little thought I want to leave you with.And, that is, in all of the discussions we've got about the technolo-

gy problems of this country, it's pretty hard to put that on thetable and say that's the most important. But, I was told the otherdaY someone who may be well informed, that there either has
been a decision or is about to be a decision in NASA that our space
station- will be built to English standards, because some contractorSaid it would be cheaper and quicker to do it that way instead ofdoing it metric. I hope you will ask NASA a question about that. I
think it would be a travesty if it turned out that way.

Mr. RITTER. Mr. Chairman?
Mr. WALGREN. Mr. Ritter?
Mr. RrrrER. As the cosponsor of the metric bill, along with mycolleague from California, Mr. Brown, we will definitely ask thatquestion right away. Thank you.
Dr. BRANSCOMB. It would be too bad if only engineers from

CHAD could work on it.
Mr. WALGREN. Thank you all very much.
The next panel, Daniel DeSimone, Executive Director of theAmerican Association of Engineering Societies, Kenyon Taylor,

Chairman and CEO of North American Tool Co., and Frank Feigin,

11'
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Engineering Manager of International Products for Digital Equip-
ment Corp.

Gentlemen, welcome to our process. We appreciate your joining
us and your prepared statements Will be inserted immediately fol-
lowing yoUr oral, preientations. 'Yin' can plea:Se feel free to summa-
rize and highlight thosa,points that you feel can bed be under-
scored in this kind of a Verbal ,presentation, and I hope you might
be able to do that in five plus minutes, or thereabouts, but we have
flexibility on that.

Let's start in the order that I called you to the table, and Mr.
DeSimone, welcome.

[Material referred to follows:]
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100,ru CONGRESS

H.1ST SESSION H R. 1964

To amend 01.3 Metric Conversion Act of 1975 to increase the use of the metric
system in Government programs.

IN THE HOUSE OF REPRESENTATIVES

APRIL 7, 1987

Mr. BROWN of California (for himself and Mr. Rrrrns) introduced the following
bill; which was referred to the Committee on Science, Space, and Technology

A BILL
To amend' the Metric Con'VersiOn Act of 1975 to increase the

use of the metric system in Government programs.

1 Be it' enacted by the Senate and House of Representa-

2 Lives of the United States of America in Congress assembled,

3 SECTION I. SHORT TITLE.

4 This Act may be cited as the "Metric Usage Act of

5 1987".

6 SEC. 2. FINDINGS.

7 Section 2 of the Metric Conversion Act of 1975 is

8 amended by adding at the end thereof the following new

9 paragrails:
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2

1 "(3) World trade is increasingly geared towards

2 the metric system of measurement.

3 "(4) Industry in the United States is at a competi-

4 five disadvantage when dealing in international mar-

5 kets because of its cumbersome, non-standard measure-

6 ment system, and is sometimes excluded when it is

7 unable to deliver goods which are measured in metric

8 terms.

9 "(5) The inherent simplicity of the metric system

10 of measurement and standardization of weights and

11 measures has led to major c)st savings in certain in-

12 dustries which have converted to that system.

13 "(6) The Federal Government has a responsibility

14 to develop procedures and techniques to assist industry

15 as it voluntarily converts to the metric system of meas-

16 urement.

17 "(7) The metric system of measurement can pro-

18 vide substantial advantages to the Federal Government

19 in its own operations.".

20 SEC. 3. POLICY.

21 Section 3 of the Metric Conversion Act of 1975 is

22 amended to read as follows:

23 "SEC. 3. It is therefore the declared policy of the

24 United States-

01111,1964 111

.
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3

1 "(1) to designate the metric system of measure-

2 ment as the preferred system of weights and measures

3 for United States trade and commerce;

4 "(2) to require the use of the metric system of

5 measurement for business purposes in all Federal Gov-

6 ernment programs and procurements by the end of the

7 fiscal year 1992, except to the extent that such use is

8 impractical or is likely to cause significant inefficien-

9 cies;

10 "(3) to seek out ways to increase understanding of

11 the metric system of measurement through education,

12 assistance to those being asked to con ,ert, and use of

13 dual systems of measurement on road signs and in

14 Government publications; and

15 "(4) to permit the continued use of traditional sys-

16 terns of weights and measures in non-business activi-

17 ties.".

18 SEC. 4. IMPLEMENTATION.

19 The Metric Conversion Act of 1975 is further amended

20 by redesignating section 12 as section 13, and by inserting

21 after section 11 the following new section:

22 "SEC. 12. (a) As soon as possible after the date of the

23 enactment of this section, each agency of the Federal Gov-

24 ernment shall issue regulations to carry out the policy set

25 forth in section 3 (with particular emphasis upon the policy

74471 0-87-5
dims
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1 set forth in paragraph (2) of that section), and as a part of its

2 annual budget submission for each of the first 7 fiscal years

3 beginning after such date shall report to the Congress on the

4 actions which it has taken during the previous fiscal year, as

5 well as the actions which it plans for the fiscal year involved,

6 to implement fully the metric system of measurement in ac-

7 cordance with that policy. As used in this section, the term

8 'agency of the Federal Government' means an Executive

9 agency or military department as those terms are defivicd in

10 chapter 1 of title 5, United States Code.

11 "(b) At the end of the fiscal year 1992, the Comptroller

12 General shall review the implementation of this Act as

13 amended by the Metric Usage Act of 1987, and upon comple-

14 tion of such review shall report his findings to the Congress

15 along with any legislative recommendations he may have.".

0
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STATEMENT OF DANIEL DeSIMONE, EXECUTIVE DIRECTOR,
AMERICAN ASSOCIATION OF ENGINEERING SOCIETIES, WASH-
INGTON, DC

Mr. DESIMONE. Mr. Chairman and members of the subcommittee,
good morning. It's a pleasure to be with you and I will skim my
remarks.

It was 20 years ago that Congress, largely through the initiative
of this committee, directed the Secretary of Commerce to assess the
increasing worldwide use of the metric system and recommend to
Congress what ought to be done ,about it.

I had the privilege of serving as the director of that study at the
Nationa' Bureau of Standards, at a time incidentally, when Lewis
Branscomb had just been installed as the new-director of NBS, and
I'M sorry he's not here. 'It was a very exciting time, as you can
imagine, and witnessed, this morning, because of his 'infectious en-
thusiasm..He wanted that study to succeed and we did our best. It
was a ,massive 'technology assessment and in the concluding
volume, I 'summarized our experience and whatwe had learned.

am pleased, therefore, to have been invited, beeause of that ex-
perience, to testify before this subcommittee;on H.R. 1964.

On the basis of the Metrie'Sttidy; the Secielary of Commerce rec-
ommended that there be a coordinated national program to facilil
tate the change to,predominart Metric image over a 10-year period.

The guiding principles wer a that there be a voluntary change-
over, that the rule of reason apply, and that there be no subsidies.

Two decades have now passed since this committee spawned the
Metric Study Act. Sixteen years have elapsed since the Secretary of
Cominerce urged a 10-year changeover, and still we cling diffident-
ly to inches and pounds, drifting aimlessly, without a general plan
or a target date for the nation. Meanwhile, America becomes more
and more dependent upon trade with a resolutely metric world, as
Dr. Branscomb indicated in his closing comment. To be sure, a
metric changeover will not alone solve our problems in world
trade, but it will help. There are no magic formulas, obviously. We
need to do many things, and facilitating a rationalization of our
measurement system is one of them.

And, so, H.R. 1964 is a step in the right direction, and Mr. Brown
and Mr. Ritter are to be commended for introducing this bill.

It is especially significant that H.R. 1964 would amend Section 3
of the Metric Conversion Act of 1975 to designate the metric
system of measurement as the preferred system. This addresses a
fundamental cause of the national schizophrenia regarding meas-
ures. Are we or are we not committed to a changeover? Clearly,
there would be less confusion if everyone knew that at some point
in the future all Americans will have agreed to talk the basic lan-
guage of measurement in some consistent way. We agree on a
common alphabet, we accept the dictionary for the spelling and
meaning of words, if we live in the same time zone, we set our
clocks the same. These are conventions for making life simple and
we take them for granted, yet in the past each of them was adopt-
ed in the face of strenuous objections.

There are opponents of the metric system who still maintain that
it is not clear whether the rest of the v, orld will continue to em-
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brace the metric system and that there really is the possibility that
they may recant and adopt the U.S. customary system instead.
H.R. 1964 will help to quell this delusion by specifying that the
metric system shall be the preferred system in the United States.

A distinctive and commendable feature of this bill, H.R. 1964, is
that it focuses on the pivotal arena of Federal Government pro-
grams and procurement. It is pivotal because in almost every field
of U.S. commerce, the Federal Government is the largest single
consumer of goods and services. As such, it is in a position to en-
courage change and to alleviate doubts, especially on the part of
the small businesses, about the extent and permanence of a metric
market in the United States.

The target date of 1992 is reasonable. However, past experience
with metric legislation may suggest that this provision be reworded
to read,.by the end of the fifth year after the enactment of this act.
Indeed; there are many people who feel that if we beCoine predomi-
nant1S! met:1c by the turn of the century, we will have ,clone our-
ielves'aila American industry a great favor.

It is ,an-aPpealifig qUalitY of H.R. 1964 that it incorporates the
rule of 'reason in its application. Thus, the bill acknowledges the
desirability of vOluntary conversion on the part of industry, does
not require use of the metric system where such use would be im-
practical or cause significant inefficiencies, and permits the contin-
ued use of traditional systems of weights and measures in nonbusi-
ness activities.

In,the Metric Study we emphasized that even in a concerted pro-
gram of metric Change, some things would be changed rapidly,
some slowly, and some never. In most cases, things would be re-
placed with new metric models only when they wore out or became
obsolete. Thiswould certainly be done, for example, in the case of
existing buildings, aircraft carriers, railroad locomotives, power
generating plants, and even such things as typewriters.

Some units may continue to be used wherever they make com-
munications and calculations clear and easy. Even in metric coun-
tries meteorologists still speak of "bars,"' and astronomers prefer to
talk of distance in light years, instead of many trillions of kilome-
ters. Such convenient units as these are not likely to be discarded,
nor should they be.

As a final observation, Mr. Chairman, the bill calls for seeking
out ways to increase understanding of the metric system of meas-
urement through education, assistance to those being asked to con-
vert, and use of dual systems of measurement on road signs and in
Government publications. This is essential for public acceptance of
this legislation. Paradoxically, however, dual recitations of meas-
urement units will make it difficult to make the switch, for we are
naturally inclined to focus on the more familiar term as long as it
is given to us. The telephone weather announcer's "50 degrees"
makes the following, "10 degrees celsius" irrelevant and forgetta-
ble. Nevertheless, public acceptance will require the dual-use ap-
proach, at least during the transition period provided for in H.R.
1964.

In summary, Mr. Chairman, H.R. 1964 is a step in the right di-
rection. It is modest in its goals, but astute in its focus, and its in-
sistence that' the rule of reason be the guiding principle for any
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changeover is commendable. By setting an example, it may well
provide the impetus and encouragement for other sectors.

Thank you.
[The prepared statement of Mr. De Simone follows:]
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TESTIMONY OF

DANIEL De SIMONE

EXECUTIVE DIRECTOR

AMERICAN ASSOCIATION OF ENGINEERING SOCIETIES

ON

H.R. 1964. a bill to amend the Metric Conversion Act of 1975

to increase the use of the metric system in government

BEFORE THE
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OF THE
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April 28, 1987
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Hr. Chairman and Members of the Subcommittee:

TWENTY YEARS AGO Congress passed the )444ric Study Act (P.L. 90 -

472) which directed the Secretary of Commerce to conduct a

comprehensive assess meat of the increasing worldwide use of the

metric system and to recommend to Congress a course of action

that would be appropriate and in the best interests of the United

States.

I was privileged to serve as the director of that stn.dy,

which had been assigned to the National Bureau of Standards. snd

in which thousands of individuals, firms, associations.

agencias, and organized groups participated from

every sector of U.S. society. It was at that time -- and perhaps

remains -- the most massive technology assessment ever

undertaken. in the strict sense of that term. There were 12

volumes of reports on different aspects of the meat. and

the concluding volume, which I wrote. summarized our experience

and what vs had learned.

I am pleased, therefore, to have been invited, because of that

experience, to testify before this Subcommittee on H.R. 1964. a

bill to amend the Metric Conversion Act of 1975 to increase the

use of the metric system in government.
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On the basis of the Metric Study, 'the Secretary of Commerce

recommended that theta be a, coordinated national program to

facilitate Ott change to predominant metric usage in America over

a ten 7 year period. In particular, the Secretary recommended:

*That the United States change to the International Metric

System deliberately and carefully;

*That this be done through a coordinated national program;

*That the Congress assign the responsibility for guiding the

change, and anticipating the kinds of special problems

described in the report, to a central coordinating body

responsible to all sectors of our society;

*That within thin guiding framework, detailed plans and

timetables be worked out by these sections themselves;

*That early priority be given to educating every American

schoolchild and the public t large to think in metric

terms;

*That immediate steps be taken by the Congress to foster

U.S. participation in international standards activities:

*That in order to encourage efficiency and minimize the

overall costs to society, the general rule should be that

any changeover costs shall 'lie where they fall;

*That the Congress, after deciding on a plan for the nation,

establish a target date ten years ahead, by which time the

U.S. will have become predominantly, though not exclusively,

metric;

*That there be a firm government commitment to t`is goal.

-2-
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Two decades have now passed since this Committee spawned

the Hetric Study Act. Sixteen years have elapsed since the

Secretary of Commerce urged a ten - year changeover. Twelve

years have come and gone since the Metric Conversion Act of 1975.

And still we cling diffidently to inches and pounds, drifting

aimlessly, without a general plan or target date for the nation.

Meanwhile, America reverberates with calls for coTpetitiveness'

and becomes more and more dependent upon trade with a resolutely

metric world. Yet the open markets that we demand from Japan and

other countries are metric markets, and the sales to be made

there are to people who think in metric terms. To be sure, a

metric changeover will not alone solve our problems in world

trade -- but it will help to equip us for the challenge. There

are no magic formulas : we need to do many things, and

facilitating a rationalization of our measurement system is one

of them.

And so, H.R.1964 is a step in the right direction, and Hr. Brown

and Hr. Ritter are to be commended for introducing this bill.

-3-
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It is especially significant that H.R. 1964 would amend Section

3 of the Metric Conversion Act of 1975 to designate the metric

system of measurement as the preferred system. This addresses a

fundamental cause of the national schizophrenia regarding

measures. Are we or are we not committed to a changeover?

Clearly, there would be lees confusion if everyone knew that at

some point in the future all Americans will have agreed to talk

the basic language of measurement in some consistent way. We

agree on a common alphabet; we accept the dictionary for the

spelling and meaning of words; standard nuts are manufactured to

fit standard bolts; if we live in the same time zone, we set our

clocks the same. These conventions for making life simple are

now taken for granted, yet in the past each of them was adopted

in the face of strenuous objections.

There are opponents of the metric system who still maintain that

it is not clear whether the rest of the world will continue to

embrace the metric system and that there really is the

possibility that they may recant and adopt the U.S. customary

system instead. H.R. 1964 will help to quell this delusion.

-4-
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A distinctive and commendable feature of H.R. 1964 is that it

focuses on the pivotal arena of Federal Government programs and

procurement. It is pivotal because in almost every field of U.S.

commerce, the Federal Government is the largest single consumer

of goods and services. As such, it is in a position to encourage

chazge and to alleviate any doubts, especially on the part of

small businesses, about the extent and permanence of a

'metric market" in the United States.

The target date of 1992 is reasonable. However, past experience

with metric legislation may suggest that this provision --

Subsection (2) of Section 3 -- should be reworded to read by the

end of the fifth year after the enactment of this Act' or, if

technically preferable, 'by the end of the fifth fiscal year

after the enactment of this act.

It isan appealing quality of H.R. 1964 that it incorporates the

'Rule of Rea.on in its application. Thus, Section 2, Subsection

(6), acknowledges the desirability of voluntary conversion on the

part of industry; Section 3, Subsection (2) does not require

Federal Government use of the metric system where such use would

be impractical or cause significant inefficiencies; and Section

3, Subsection (4) permits the continued use of traditional

systems of weights and measures in non-business activities.

-S-

10'1E3

!



136

In the Metric Study we emphasized that even in a concerted

program of metric change, some things would be changed rapidly,

some slowly, and some never. In most cases, things would be

replaced with new metric models only when they wore out or became

obsolete. This would certainly be true, for example, of existing

buildings, aircraft carriers, railroad locomotives, power

generating plants, and even such things as typewriters.

In many instances industry and commerce would make metric

changeovers much as they would for ordinary reasons of economy

and efficiency. A pump in a chemical factory, for example,

might with careful maintenance last ten years before it wore out

and had to be replaced. But if a critical part failed after,

say, five years, the user might well decide to buy a new pump of

improved design and lower running cost, rather than fix the old

one. And if he were going metric and metric pumps were

available, the pump would, of course, be one built to metric

standards. Somewhat analogous is the prbblem of rewriting real

estate deeds in Metric dimensions -- meters instead of yards, and

hectares instead of acres. There would be no good reason to do

this until the property changed hands and was resurveyed.

-6-

139



137

Some units that are not part of the Intetaational Metric System

may continue to be used whei-bver they are believed to make

communications and calculations clear and easy. Even in metric

countries meteorologists still speak of bars,' one bar being

roughly normal atmosphere pressure, and of the millbar, which

is one-thousandth of a bar. Astronomers prefer to talk of

distance in 'light years, instead of many trillions of

kilometers. Such convenient units as these are not likely to be

discarded, nor should they be.

As a final observation, Mr. Chairman, Subsection (3) of Section

3 -- to seek out ways to increase understanding of the metric

system of measurement through education, assistance to those

being asked to convert, and use of dual systems of measurement on

road signs and in Government publications' -- is essential for

public acceptance of this legislation. 'paradoxically, however,

dual recitations of measurement units will make it difficult to

make the switch, for we are naturally inclined to focus on the

more familiar term as long as it is given (the telephone weather

announcer's '50 degrees' makes the ensuing '10 degrees oelsius'

irrelevant and forgettable). Nevertheless, public acceptance

will require the dual-use approach, at least during the

transition period provided for in H.R. 1964.

In summary, Mr. Chairman, U.R. 1964 is a step in the right

direction. It is modest in its goals but astute in its foots; and

its insistence that the rule of reason be the guiding principle for

any changeover is commendable. By setting an example, it may

well provide the impetus and encouragement for other sectors than

the Federal Government to follow suit.
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Mr. WALGREN. Thank you very much. We appreciate that.
We'd like to turn now to Mr. Taylor.

STATEMENT OF KENYON TAYLOR, CHAIRMAN AND CEO OF
NORTH AMERICAN TOOL CORP., SOUTH BELOIT, IL

Mr. TAYLOR:Thank you, Mr. Chairman.
My name is Kenyon Taylor and I am presently Chairman of the

Board and CEO of North gmerican Tool Corp. of South Beloit, IL,
which I founded in 1986, and which still is, unfortunately, a small
business. Prior to that point in time I was chairman of the Regal
Beloit Corp., which I founded in 1955. That's now currently the
world's largest manufacturer of special cutting tools, particularly
in the thread tool area, which of course is very measurement sensi-
tive.

I also serve an active position and am a lifetime member of the
U.S. Metric Association and I'm presently Chairman of the Board
of the American National Metric Council. Two of my books, which
I think most of you have seen, USA Goes Metric and Discover Why
Metrics, have a combined circulation of approximately 2 million
copies. I've also ;been very fortunate in being able to visit Australia,
New Zealand, Canada and Great Britain and to observe their and
actual conversion to the metric system- of measurement. I was a..,o
honored by two Presidents as their appointment to the U.S. Metric
Board.

The important thing to me today is haying the opportunity to
discuss some of the advantages of metric use and particularly the
positive impact that I belieVe that government adoption of this
simple system of measurement should have on American industrial

0 competitiveness.
I'd like to say at this point in time, let's not give up on this com-

petitiveness word. With all due respect to the Ph.D.'13, the part of
the country that I come from, the word is accepted. It's understood
and the semantics of trying to change, I think would cause some
problems at thin point in timl, Mr. Chairman.

Unfortunately, Representative Perkins isn't here today, so I'm
going to take a little advantage of him. As you know, and Repre-
sentative Perkins will be happy to tell you at the first opportunity,
the renowned Kentucky Derby race is this Saturday, May 'aid.
Now, you're all familiar with the mile, it came to us from the an-
cient Greeks. You surely know about the quarter-mile, that repre-
sents two furlongs, and that came from Queen Elizabeth the First.
And, you perhaps know a furlong equals one-eighth of a mile or
220 yards, and the yard was standardized by King Henry the First.

We could also talk about inches and feet and yards, and my
northern neighbors in Wisconsin still measuring in ax handles they
think. But, in this race, in the Kentucky Derby, all of the competi-
tors are running under the same conditions. They run the same
distance and they carry the same weight, 57 kilos, 126 pounds. This
makes a fair and equal competition and the best participant should
win. There's another kind of a horse race, or a race, called a handi-
cap, in which generally the more talented competitors are assigned
a greater difficulty or weight, and this supposedly makes them and
their less talented competitors more nearly equal. This is supposed
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to allow horses a greater chance to win and make the race more
exciting,

Now, you would ask what's the relationship between horse
racing, and. AmeriCan industry. It's basically this: that I feel very
strongly that American manufacturers,. -these days, are handi-
capped in the ,American marketplace because they operate under
an obsolete.system of measurement; the inch/pound system, while
95 percent of the world uses the metric, system. There ,are only
three, countries left which,have not adopted metric, Burma, Brunei
and the 'United States, two of our greatest industrial competitors,.
obviously.-Brunei will switch in July this year.

The bill ,you're considering; -I-I.R. 1964, The Metric Usage Act of
1987, encourages Government use of metric in its programs and
procurement. And basically; ;because the Federal Government is
the.country's -largest customer, metric use would provide an impe-
tus to manufacturers and service-suppliers to use metric also. We
hope that the GOvernment would become the focal point for much
of the metric activity which would take place over the next few
years. And, by its metric use 'the Government would enhance the
private sector's increased competitiveness and allow greater U.S.
industrial particiPation in markets abroad.

As many of you know, and certainly as Mr. Brown and Mr.
Ritter do, the international measurement system for advanced
technology is the metric system, just ac T..'aglish is becoming the
language, My question is, why-do we handicap cur high technology
industries, many of which are also small businesses, by making it
more difficult for them to operate in the metric system. Why are
we-handicapping American industry by failing to encourage metric
user It's a horse race.

There area few facts that might be of interest to you:
In 1866, Members of Congress enacted legislation making it legal

to use the metric system to transact business. Incidentally, this
august body has never passed legislation to make the inch/pound
system the legal system of measurement. Thatmight make quite a
class action suit against 132 million people, all using the same
system.

Many countries with which we do business require metric. Our
engineering firms working in Iraq, for example, know that the
country will fine an offender approximately $550, confiscate the
equipment he uses, and impose a 6-month jail term for each failure
to use the metric system in that commerce. That's a lot of jail time
for one.shipment of the wrong bolts.

Metric will be the only legal measuring system for use within
the European Economic Community after 1990... This is extremely
important to us. It is a nontarif barrier, which can critically hurt
the remaining export business that we have in that market. China,
obviously, one of our potentially most exciting potential export
markets, expects to be totally metric by the year 1990.

Over half our. exports, 60 percent of the $180 billion worth, we
still sell annually abroad, are to advanced industrial nations, all
metric, such as Canada and the common market again.

One-half to two-thirds of all of our exports are measurement sen-
sitive, and a proportion which has remained steady.4,ince 1955.
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Our use of the inch/pound does not prevent ,metric inputs, while
our continued use of the inch/pound handicaps our exports.

'Each additional billion dollars in exports creates 26,000 jobs. This
is ,,a,,Department of Commerce figtire. When Dr. DeSimone and I
worked' so hardin 197510 get the Original metric bill through Con-
greis, we hada positive trade balance at that point in time of $25

Sixteen years later, we have a negative- situation of about
$109 billionand we tried, but we cannot do business with our prod-
ucts in a nonmetrie 'mod& We know that.that loss of $200 billion a
year in the short period of 11 to 12 years, according to Bureau of
Standards and Department of Commerce figures, represents about
8 ;million jobs. We're not naive enough, to think that all of those
jobs were because of our metric failure to provide products accepta-
ble in.that market ,which we formerlylad,,but I like to think it's a
substantial part of that market. Jcbs is the ,key word, and I think
they're going.to be extremely important in this country in the next
2 years..

Those areas in which our export prospects are brightest- are high
technology fields, and it is in these fields too, where the greatest
rate of increase for small business formation takes place.

Engineering firms find their designers work faster, more effi-
cielitly,.and .more accurately in metric than in inch/pound. There
are fewer conversions to make in the course of their work. A great
majority of our manufacturing facilities today, are familiar with
the metric system. They are 'willing to use it. They recognize the
advantages and, in my perional experience, having made several
hundred appearances at seminars and TV and radio, and calling on
companies that have converted, we find that the estimated cost of
conversion in industry usually is less than 2 percent of the best
educated estimates submitted by engineers prior to conversion. The
cost of converting a product or a factory to the full use of the
metric system measurement can be recovered in days by the !II-
ciencies that, the system produce.

Now, H.R. 1964 does not entourage government use of metric be-
cause there's some dedication to a noble idea such as an interna-
tional standardization. That is one of the blocks that we've had
against metric legislation in the past, and H.R. 1964 does not do it
merely to follow the leaders. simply because it makes good
business sense to dc; it. These industries and firms which have im-
plemented metric already did so in their own economic self-inter-
est. And; the obvious. question is, Why should our Government do
any less? I would hope our Government will not cling to an out-
moded measuringi,systein long past the time it makes good econom-
ic sense. The procesaea of Government and business are exciting
enough without adding this unfair handicap.

We're now engaged in a much greater race, that race for indus-
trial survival. Our failure to implement the Metric Conversion Act
of 1975 has left Us 10 lengths,behind at the start. It seems to me,
imperative that Congress, remove the unfair burden, the excess
weight of our obsolete measurement systein, and then American
business can win this race only if Government takes the lead to
remove this handicap and leads this country to the use of the
metric system of measurement.
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Mr. Chairman, I sincerely appreciate the opportunity to be here
today. I think H.R. 1964 is a good move. I think you can gather
from my track record, no pun intended on that, I am pretty much
.sold.on the use of this system. I've been privileged to travel pretty
much throughout the world, making a number of appearances and
analyses of the effective metric conversion. We told the world in
1975 that the United States was going to switch to the use of the
metric system in that. act.. A hundred-odd countries in the world
changed to the 'full use of that system, and we didn't, and we're
isolated. And we can't sell in those countries, and it's the greatest
nontariff barrier that we could possibly have created for ourselves,
because we don't speak the metric language abroad.

Thank you 'very much.
(The prepared statement of Mr. Taylor follows:]
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Good morning, my name is Kenyon Y. Taylor, 1 serve as Chairman of the
Board and C E.0 of North American Tool Corporation of South Beloit, Illinois
which 1 founded in 1986. Prior to that I was Chairman of Regal Beloit
Corporation, which 1 also f ounded in 1955, and Is now the world's largest
manufacturer of special cutting tools.

Two of my books, 'USA Goes Metric' and 'Discover Why Hetrics", have had
nearly two million copies circulated. I have been fortunate In visiting
Australia, New Zealand, Canada, and Great Britian to observe their
conversion to the metric system. I was honored by appointment to theUS
Metric Board by two presidents.

1 appreciate the opportunity to discuss some of the advantages of metric
use, particularly the positive impact government adoption of this simple
measurement system should have on American industrial competitiveness.

As you may know -- or no doubt Congressman Perkins will be happy to tell
you -- the renowned Kentucky Derby horse race takes place this Saturday,
May 2. You're all familiar with the mile -- it come to us from the ancient
Greeks. You may know the quarter-mile represents two furlongs -- the
furlong having been established by Queen Elizabeth the First. And you may
know a furlong equals one - eighth of a mile or 220 yards -- the yard having
been standardized by King Henry the First and refined by his descendent
King Henry the Fourth.

In this race all the competitors run under the some conditions: they run
the same distance and carry the same weight -- 57 kilograms, or 126
pounds. This is fair and equal competition and the best participant should
win. There is another type of race called a "handicap' in which the more
talented competitors are assigned a greater difficulty, usually in the form
of great weight, to make them and their lass talented competitors more
nearly equal. ,is is supposed to allow all horses a greater chance to win
and make the r more exciting.

You might ask the relationship between horse racing and American
Industry. It Is this: many American manufacturers these days are
handicapped In the international marketplace because they operate under on
obsolete measuring system -- the Inch/pound system -- while 95% of the
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world uses the metric system of measurement. There are three countries
In the world which have not adopted metric -- Brunei, Burma, and the
United States. And this number will shortly be down to two -- Brunei will
adopt metric officially in July.

The 8111 you are considering, HR. 1964, The Metric Usage Act of 1987;
encourages government use of metric in its programs and procurement.
Because the Federal Government is the country's largest customer, its
metric use would provide en Impetus to manufacturers and service
suppliers to use metric also. Thus' the government would become the focal
point for much of the metric activity which would teke place over the next
few years. And by its metric use the government also would enhance the
private sectors increased competitiveness and allow greater U.S.
Industrial participation in markets abroad.

The government currently encourages small business pa:110)0.10n in the
procurement process. Obviously this bill would encourage these firms to
implement metric to continue to retain their government market. But U.S.
government metric use also would enhance.small business' export markets,
When a small firm saturates the dome:tic market, it con either become
satisfied and stand pat, or it can seek additional markets, which means it
must look abroad. And what does it find but on international metric
marketplace? Implementing two production lines, two billing procedures,
two inventories, and two supply sources -- one in inch/pound and one in
metric -- obviously is beyond the resources of many small firms.
Implementation of metric at the Federal level would allow these firms to
increase metric usage and then expand their morkest abroad.

In fact, maintaining a dual system sometimes is beyond the resources of
large firms. Yet the Census Bureau tells us the rate of formulation of
American households is decreasing end these households are becoming
smaller. Thus, the opportunites for continued growth and expansion which
once existed for American businesses now are shrinking. Furthermore,
many countries now supply for themselves the technology for which they
once relied on the United States.

As many of you may know -- certainly as Mr. Brown er.d Hr. Ritter do -- the
internatiaml measuring system for advanced technology is the metric
system, Just as English is becoming its language. Why should we handicap
our high-technology industries, many of which also are small bu-'ness, by
making it more difficult of them to operate In the metric system? For that
matter, why are we handicapping American industry by foiling to encourage
metric use? I ask you to consider these facts:
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In 1666, members of this body enacted legislation making it legal to
use the metric system to transact business. By the way, this body has
never passed legislation to make Inch/pound the legal measuring system.

Many countries with which we do business require metric. U.S.
engineering iirlr-s working in Iraq, for example, know that country will fine
an offender $550.00, confiscate equipment, and impose a six-month jail
term for each failure to ..:se metric. That's a lot of jail time for one
shipment of the wrong bolts.

Metric will be the only legal measuring system for use within the
Eulpean Economic Community after 1990. China, one of our potentially
most exciting export markets, expects to be totally metric by that year
also.

Over half our exports -- 60x of the $180 billions worth annually we
sell abroa0 -- are to advanced industrial nations, all metric, such as
Canada and the EEC.

One-half to two-thirds of all our exports ore measurement -sensitive,
a proportion which has held steady since 1955.

Our use of Inch/pound does not prevent metric imports, while our
continued use of inch/pound handicaps our exports.

Each additional billion dollars in exports creates 26,000 Jobs.

Those areas in which our export prospects are brightest are
high-technology fields such as telemetncs, robotics, bioengineering, space
manufacture, and energy technologies, and it is in these fields too where
the greatest rote of Increase of small business formation takes place.

Engineering firms find their drafters and aesigners work faster, more
efficiently, and more accurately in metric than in Inch/pound because there
ore fewer conversions to make in the course of their work.

*'...,. its/tune 1000' firms, 62X produce at least one metric proauc?:.
Ar,o%:1 32X of total net sales of these firms' product ore metric. With those
(Inns in the private sector which already use metric, about 10X of the
United States' Gross National Product Is metric

Thus HR. 1964 does not encouroge government use of metric because of
some dedication to some noble ideal such os International standardization,
but simply because it makes good business sense to do so. Those industries
and firms which hove implemented metnc already did so In their own
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economic self-Interest. Why should our governmentdo any less? As a

taxpayer, I would hope our government will not cling to an outmoded

measuring system long past tho time it makes good es...orate sense. The

processes of government and business are exciting enm:gh without adding

an unfair handicap.

Members of the Subcommittee, I hope you will keep some of,these thoughts

in mind as you consider HR. 1964. They may be on your mind as you watch

-- on what is mostly likely am imported metric television set -- the

Kentuckperby -- a nice two-thousand meter horse race.
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Mr. WALGREN. Thank you very much, Mr. Taylor. Those analo-gies will stick in mind..
Mr. Feigin?

STATEMENT OF FRANK FEIGIN, ENGINEERING MANAGER, INTER-
NATIONAL PRODUCTS, DIGITAL EQUIPMENT CORP., MAYNARD,MA

Mr. FEIGIN. Thank you.
You have a very short writeup that I have prepared. I need notgo over all of the same topics that all of the other people have goneever. Let me try to explain what I actually do and try to clarifysome points that have been covered earlier in the day.
The group that I'm associated with is in the group of internation-al engineering consultants. I, as well as other people in our group,act as consultants to our corporation worldwide. We produce prod-ucts literally in every one of the industrial countries in the worldand I personally have worked in a number of the different engi-neering and manufacturing functions over my years in this busi-ness. I do not work in the so-called area of pure research, but haveworked in the areas of applied research, design engineering andmanufacturing.
The one area which has not been covered, as far as I'm con-cerned, in great detail, which is an area which I do work in is thearea of international standards. And, this is a place where ourcompetition in the 'world is beatini. us to the finish line, in thatthey have created what amounts to a nontariff trade barrier. TheEuropeans have grouped together and are very active in their oper-ations known as IEC and ISO, and they have established standardswhich are in the metric system. And the pieces and parts used inproducts which agree with these standards are in metric. Ourfriends in the Far East have jumped onto the band wagon. Theyare also extremely active in the standards area. If we maintain theinch/pound system, we are pretty much confining ourselves to pro-duction in the United States.

The issues brought earlier in the day as to assistance to smallindustry, small business or what have you, I hope the committeerealizes that in the electronics world, which I'm involved in, theproduction life of products is relatively short. That it is very neces-sary to realize that you do not convert over )mplete factories, buta production of a product and have them being produced for five orten years. They must be flexible. Piece parts can exist for many,many years. There are piece parts in use in modern high-tech
equipment today, that were designed back in the 40's. The pieceparts remain the same, the finished product changes. The finishedproduct is completely different. We used to, in this country, runproductions of 7 to 15 years. In the electronics business today,you're lucky if you can get 2 years. Just a point of informal: ^n.Actually, I believe I'm here more to be able to answer the ques-tions of the committee as to what is going on outside or NorthAmerica in that I spend perhaps 50 to 75 percent of my time deal-ing with our European subsidiaries.

[The prepared statement of Mr. Feigin follows:]
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*Good MOtWilg; ladies and entlemen-of the. subcommittee. I am Frank
reigin, an Engineering-Manages of Digital Equipment Corporation. We design,
build and market'Coimerciel computer-products. Digital Equipment's annual
revenue for 1986 was in excess=of 7 1/2 billion dollars, with,revenues for,
the nine months ending March 28th Approximately 6 3/4 billion dollars. At
list count we-had approximately 105 thousand employees world-wide, with design
and manufacturing facilities in many of the major industrial countries. Thank
you fli this opportunity to discuss with you today HR 1964, The Metric Usage
Act of 1987';

I *believe passage of ER*1964"would result in many benefits and advantages
tc,,both thepublic and private sectors, of our economy, but I c n speak lost
authoritatiyel Y about the advantage its adoption would give to Digital and
similar corporations-within the United Stites. Our purchasing ranges from
component parts through sub-assemblies to finished product, and our sources
are throughout the world. Various piece parts used in our products are
controlled dimensionally'by-intern'ational standards, which are prepared in SI
(metric) units. To adapt these parts-for use in the design of finished
products in the United States, we must take one of the following courses of
action:

a) convert all dimensions to the inch/pound system;

b) create a design with a'aixture of inch /pound and SI units; or

c) design.completely in SI units

In the cases of (a) and (b). additional effort is required, and there
are potential errors in conversion. There is,also the problem that with such
conversions a certain degree of accuracy is lost. A case in point; the
mounting hole centerline for a particular part is established to be 40 mm,
which, if convected to inches using only the equivalent of 25.4 mm to the inch,
works out at 1.5748.::inches. It clearly is far more convenient and logical
to employ a single system to avoid the complication of conversion.

Some of our product designs are created outside the United States, and
these are normally done in SI units. While it As possible to convert such
designs from SI units to the inch/pound system for U.S. manufacture, it
requires not only additional effort and expense, but also we find ourselves
in the position that some of the component parts are available only outside
the U.S. To have the components producted here requires either our directly
'.-nding the manufacturer, guaranteeing them a fixed purchase quantity or
convincing them that there is a market opportunity. All of these are time-
consuming and result in production delays and cost impact.

When the metric system of measurement has been established as the
preferred system of weights and measures for United States trade and commerce,
a US-based international company like Digital Equipment Corporation will at
last have a language of measurement which needs no translation, and a
confident purchasing cf.stem which needs no interpretation.
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Mr. BROWN [presiding]. Thank you, Mr. Feigin.
I don't think I need to tell the witnesses here that this commit-

tee is on the record and always Supportive of metric conversion,
and continues to be, and our basic problem is trying to determine
the best .strategy. to move us, forward, not as to whether or not we
should move forward. We're convinced we should move forward,
and I will-not belabor that point. All of you have had long experi-
ence, and I know Mr. DeSimone and Mr. Taylor have. I've worked
with them for most of the time that we've been involved in this,
and we need some stroke of genius here to tell us how to get the
ball rolling morarapidly.

Mr. FEIGIN. Excuse me. May I suggest we follow the Japanese -ex-
ample, and.that was, the Government decided that the only way to
be competitive was to be metric and they said, we will now be
metric.

Mr. BROWN. It's possible that the time is right now because of
our own intense concern with competitiveness.

I was going to ask a sort of a generic question. We have a trade
bill coming up this week, which is ,aimed at the competitiveness
issue. It's probably misdirected, but that's the theory behind it. It
has no input from this committee, and I was going to sort of ask if
we could make one amendment to this bill that would help us with
our competitiveness posture. What would that amendment be?
Would It be a metric amendment, that would establish that we are
going to be metric or would there be some other input that this
committee could be responsible for that would help us move in that
direction? Mr. Taylor?

Mr. TAYLOR. Well, I would like a little time to think about that.
It's been in the back of our minds, Congressman, that something
along that line has to be done in the future. It's interesting for me
to note, having lived this thing for 20 years now, that the opposi-
tion has disappeared. Now, some of it in Arizona, I guess, has gone
one direction and from my friend in Illinois, Representative Crane,
I think he has reevaluated his position on this legislation.

Mr. BROWN. You've been working on him a little bit?
Mr. TAYLOR. Well, I'm about ready to speak to him again, if he'll

come around a little bit further on this. But, very frankly, and I
don't want to belabor the point, Congressman Brown, but I've been
involved in any number of call-in radio and TV programs in tha
last eight or ten years, but the ones more recently, in the last six
months, there's been nowe're prepared always for the objections.
This system is good enough. We've used it for a hundred years, and
why change it. The last two that I've had and in speaking with
some other gentlemen who have been involved in this type of
thing, we haven't had a single call against the use of the metric
system.

Mr. BROWN. I take that as being a comprehensive scientific poll?
Mr. TAYLOR. No. It's not, but it frankly, it's from a guy who likes

to hear that result, but is always prepared for the negative. And, it
is disappearing very rapidly. I would beremember, the Depart-
ment of Education spent almost $100 million to teach our young-
sters over the past 10 years use of the metric system. So, that's get-
ting transferred to the parents in certain areas, and the fearthe
inly people who were ever against the use of metric are the people
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who didn't know it. And, as that education develops, the resistance
to the use of the metric system is completely disappearing as far as
I'm concerned. At least, they may be being charitable to me. But, I
am not a bit concerned abou,. saying that metric system of meas-
urement should be implemented by a certain date. That doesn't
concern me a bit. I've seen every country in the world, with one
exception, they have converted succ, ssfully only because they set
dates. If you -were building this building, you would have a critical
Path. You would decide which floor to build first, and you'd deter-
mine that sequence. England was the only country that didn't do
that and,they are still floundering around and God bless them.

Mr. nowx. Well, that was our intent with the 1975 bill, but we
didn't carry it through.

Mr. TAYLOR. Right.
Mr. BROWN. Mr. Ritter, do you have any questions?
Mr. RITTER. Well, I want to commend our witnesses for their ex-

cellent testimony, and I think there is a special opportunity now,
with the competitiveness debate underway. It's a tough word to
spell, no less pronounce, but I think we may have another line of
approach. I'm just a little concerned that things like this did not
get into the trade legislation, because I think it would have been
very appropriate. -

Mr. BROWN. It's not too'late to make a shot at it, is it?
Mr. Rri-rat. Well, I dbn'tthiSiS something I think we'll have to

discuss in the camera,,with some other issues:
I did 'take-a look atsomebody put on.our table, the Comprewed

Air Magazine, and here's 'a trade association and publication the
compressor 'builders have come out against any 'kind of, it looks to
me, mandate from the Federal Government. How much of this is
still out there. This is organized, obviously well though out, quote,
unquote, opposition to our approach?

Mr. BROWN. If the gentleman:will yield to me?
Mr. Rri-rat. Yes.
Mr. BROWN. I read that editorial and then I read the article and

it is not an unfavorable article. It appears at the onset that it's op-
posed because it's b'ing cautionary, very cautionary. But, the posi-
tion of that association is not opposed to the metric. Maybe they
were unduly cautionary, I don't know, but I think they could

Mr. RrrrEs. That is right. They do support the idea of going
metric, but they don't seem to want to have the Government help
the process 'along. That's really what we're talking about when we
talk about competitivenw,q and about partnership between the Gov-
ernment and industry and moving exports in world trade.

Do we still have consensus trade association opposition, or is it atthis point individualized?
[The Compressed Air Magazine article follows:]

154



152

Where Is the United
States Today in Its
Metric Conversion?

What Has Happened
Good and Bad? What

May Have Gone Wrong?
What Might Have Been

Done Better? And
What Is Likely to

Happen in the Future?

True or false:
Metric conversion has stalled.
Metric conversion has proceeded quite

smoothly.
Both statements are essentially true, depending on
which sector of the US. economy you are evaluat-
ing. Metric transition in consumer products has
proceeded only to a limited degree in specific ar.
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easliquor, soft drinks, film and cameras, pharma-
ceuticals, dual-dimensioning of packaged foods
but has made little progress in the 'marketing of
vegetables, meat, gasoline, and the like. However,
some large industries are nearly 100 percer.t met-
ric.

Why has this happened? What, if anything, is
wrong? To answer these questions, it must be re-
membered that the complete changing of its mea-
surement system by the largest economy in the
world, on a voluntary basis and without the back-
ground of any past experience for guidance and
direction, is a very complicated activity. Whether
the metric system is superior to the existing En-
glish (conventional) system or whether metricwill
become the predominant measurement system in
the United States are dsrmlnations that seem to
have already been made. Today, it is not a ques-
tion of whether, but more of when the transition will

be essentially complete.

HOW WE ARRIVED AT
THE PRESENT SITUATION

Initially, one spoke of metric conversion ...
something that happened suddenly, like religious
conversion. Now, it is recognized that the process
of changing the m....surement system in a large
country will take at least a generation. The word
"conversion" no longer seems appropriate.
"Transition" is a more gradual pro,-era. Most mul-
tinational firms are, at least to some degree, in-
volved in metric transition.

It is evident that metric transition will occur in-
dustry by industry. The first one to move, and in a C
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Metriaransition
rapid manner, was the liquor industry. It had too
many bottle shapes and sizes, and too many bottle
heights that made shelf arrangement inefficient
The various components of the industrybottlers,
bottle manufacturers, distillers, distributors
carne together and decided on the number of Si=
of bottles (seven or eight),'irith only two heights,
and obtained the necessary federal government ap-
proval (liquor distribution is a regulated activity)
to adopt a new System of metric bottle sizes. The
wine indiotry completed conversion in '78; dis-
tilled spirits; in -1990.

Another outstanding example of a successful in-
dustry, initiative is the automotive. Ili the early
70s,most auto manufaiturers decided on each hav-
ing its own "world car" design. To be acceptable
in the greatest number of countries, it had to be
metric. So nearly all cars marketed in America and
worldwide, whether made in the USA or not, have
hard metric design. (Hard metric means that the
design is made originally using metric dimensions
and components; soft metric's a translation to met-
ric dimensions from'parts originally designed in
inch.) Purchasers of these fully metric autos aren't
told that they are- niefrie when they are buying
them. They learn about it whe they try to use an
inclisocket wrench on a metric bolt.

The auto industryistimated, before conversion,
that the -costs would be significant. Their experi-
ence has shown, hoWever, that the- oasts were
much less than anticipated. Insomicases,uvinp
absorbed all the costs. One of the principal yet.
sonsfor this was the conscious effort to eliminate
unnecessary sizes of fasteners, wires,"nietal thick-
nesses, etc. This increased standardization gave
economy of scale and fewer ntrmbers of items to
buy, make, stock, and service.

These two examples indicate that the primary
reason for metric transition is economic, It was to
the manufactureri' economic benefit to go to a sin-
gle, worldwide system of design and measure-
ment. In other ndustries, this economic benefit
doesn't seem to halo materialized. The machinery
industry, for example, has educated itself in metric
and is poised to move when new products are de-
signed for the world market; however, the reduced
demand for a achlnery in both domestic and ex-
port markets has slowed any significant number of
new designs, which, in turn, has slowed the move-
ment to metric.

In surveying industry experts and government

officials, on a scale where 100 represents complete
conversion, the US. multinationals are about 50
percent converted. This is opinion and can be
argued. If you include in the process being aware
of the metric system, having the knowledge and
training in place to convert, having mrde some
products in metric in most industries, and having
some industries essentially 100 percent converted.
the 50 percent figure seems a reasonable number.

In consumer products, however, the conversion
percentage is more like 10. There are some items
that are in true hard metric sizes -1 liter, 35 mm,
etc.but most domesticilly produced items are
still in conventional units. Many packaged foods,
such its cereals, show metric equivalents by the use
of dual labeling, but the sizes are actually the old
conventional ones and are not metric.

Consideration for theme of metric as the mea-
surement system for the United States dates
from'its founding, when Jefferion, Adams,

and Franklin all recommended its usage. Howev-
er, since we had lust been a colony of England and
she was our principal trading partner, we adopted
the English system. The recent trend toward met-
tic seems to have started in 1768 when Congress, in
response to what 'was happening in the rest of the
world, passed a Metric Study Act The same year,
the American National Standards Institute (ANSI)
formed a MetrieAdvisory CoMmittee. In 1971, tne
Department of Commerce issued a report; "A Met-
ric "arteries ... A Dm. Lrion Whose Time Has Come"

In September of the following year, ANSI held a
Metric Conference and organized, the American
National Metric Council (ANMC), which began
operations in 1973. The role of ANMC has always
been to assist those persons and organizations who
were interested in changing to metric by working
with themindustry associations, unions, govern-
ment agencies, the Congress, educators, and any-
one who wished to get involved. In its 14 years of
operation, ANMC has become the industrial pri-
vate sector's information center and spokesman for
metric, through published papers, national meet-
ings, management seminars, and testimony before
Congress.

In carrying out its role, ANMC was initially non-
advocate in its stance,and exerted most of its activi-
ty in educating its subscribers on the metric system
and in telling people about how other countries
and many firms had or were making the transition

WEIGHTY MATTERS

Which is heavier, an ounce of
lead or an ounce of gold?

Which is heavier, a pound of
lead or a pound of gold?

These are not trick questions,
The ounce of gold weighs more

than the ounce of lead, but the
pound of lead weighs more than
the pound of gold.

The reason is that lead is
weighed in the Avoirdupois
system, and the gold is weighed

in the Tn.; system. Since there
are only 12 ounces in a Troy
pound, as compared to 16 in the
Avoirdupois, the Troy ounce of
gold weighs more than the Av-
curdupois ounce of lead.
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successfully. As these tasks were completed,
ANMC, role has changed so that it now advocates
an efficient, orderly transition. It still believes
that mandating the change by some form of gov-
ernment action is inappropriate.

In 1975, Congress authorized the creation of the
US. Metric Board (USMB), but it did not become
operative until 1977, The USMB did much good
work, but, reportedly because of disagreement
among members as to their proper role, President
Reagan d added to no longer ask for money to fund
the Board. Many of its functions were transferred
to the Office of Metric Programs in the Department
of crimmerce.

In 1978, the General Accounting Office issued a
report entitled "Getting a Better Understanding of
the Medic Syitem Implications if Adopted by the
United States," and an executive summary. If one
reads the lengthy report, the impression is fairly
balancedthat the transition to metric was both
good and bad, and that there were some problems
with the change. The executive summary, howev-
er, gave a.vezyMegr.tive impression, and that was
what some persons read. The paragraph headings
in the summary were even more negative, and this
is what most people heardtbecausi these headings
were"mcst often quoted in the press.

The public perception then became that the met-
ric transition v4;., reallypccurring. Support-
ing this concept svas tile fact that little was actually
happening in the consumer area, the one the pub-
lic had the most contact with. Furthermore, the
USMB had been inactivated, and there were the
negativenewspaper accounts of the General Ac-
counting Office report.

WHAT MIGHT HAVE BEEN DONE
In looking over the last dozen years of metric

transition with the dear vision of hindsight, one is
challenged to answer the question: What should
have been done differently? There seem to be
several answers. .

Conversion Considerw a Technical Matter
The metric system of measurement is certainly

technical in nature. But the process of changing
from one measurement system to another is a man-
agement matter. It involves looking at alterna-
tives, making plans, reaching decisions, training
people, selling the idea. The impetus for the con-
version came from the standards people, the Amer-
ican National Standards Institute. They should
not be criticized for this, but rather complimented.

However, the managements of many firms must
have said to themselves: "We bAttstr find ,our-
selves a Metric Expert or Coordinator and take care
of this matter:' They found this Individual and
usually fitted him into the engineering or manu-
facturing structure of their firm, at a rather low
level so he never was permitted to talk directly to
upper management. Thus top management did
not understand its critical role in making sure that
a workable metric conversion policy was devel-

oped for the peculiar requirements of their firm
and, most, importantly, subsequently followed
whenever possible. I. many instances, the Metric
Coordinator was not able to do his job, or worse,
was ignored or even opposed. Of course, there
were exceptionsnote the auto industry when
the direction came from the a try top.

We Incorrectly Followed Other Countries Leads
Sitice the United States is the last country to

convert to SI Metric, it was natural to visit other
countries to see how thry handled the matter
Most set up government commissions, with sector
committees made up of representatives from in.
dustry, government, consumers, etc., but with
funding and direction from government. In most
other countries, the standards development is ei-
therin government agencies or they are heavily
involved.

This is not the case in the United States. Stan-
dards are developed by several hundred technical
groups, like the ASME, ASTM, and IEEE. Govern-
ment involvement is generally limited to having
appropriate government raps on the committees of
these trade associations who are working on stan-
dards, each for its particular industry. This com-
mittee system works well in America for develop-
IN; these standards which, by consensus, those
involved agree need to be written. But the system
doesn't have the drive existing in other countries
to see that a conversion or transition of America's
measurement system gets done.

Absence of a Forcing Function
Absence of a forcing function is another way of

looking at following other countries' leads. Al-
most the only incentive for anyone to move to-

; wards a new measurement system in the United
States seems to be the economic one This means
eithergetting more business, or not losing some of
what now exists to foreign competitors. When
CEOs of major firms were asked why they weren't
moving to metric, they replied: "What additional
business will it get me?" In most cases that was
difficult to answer and prove.

15.7
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MetricTransition
CM two has, correctly most people believe, de-

cided not to "mandate" the change to metric.
However, Congress's lack of encouragement to
change, or to set a target date for completion, has
had the effect of giving the impression that Con-
gress was not "for the change.

Another forcing function is the need of the atilt-
tary. Under NATO, the various member countries
are endeavoring to have a world standard for
equipment Items to improve interchangeability, to
increase the number of sources, and to lower unit
costs by having fewer harks and greater production
runs for those items procured. DOD is making
considerable progress in speeding up its conver-
sion In selected weapons systems.

Metric Conversion Is a Non-Event
Compared to all .the other problems facing the

typical CEO, the change of our measurement sys-
tem must rank very low on his list of concerns.
Since there is little chance of Its being mandated by
government, there is no compelling reason for him
to get Involved, other than the economic one,

Defective Legislation
'Because of pressure from some groups, the Met-

ric Act of 1975 had no teeth in it, no goal or target
date for completion, little encouragement for the
private sector to really get with It. The Act did set

up a 17member Metric Board, but qualifications
were only that the members were to reresent a
specific sector of business or society.

As a consequence of the ambiguity in the Law,
the Metric Board did not have a clear legislative
mandate and the Board members, who held very
different views, couldn't agree On the Board's mis-
sion. Instead of providing doer direction for our
transition to metric, the Board confused the issue
through constant debate on policy resulting from
the incompatible Ideologies of its members.

Should business representatives have argued for
a better law? They should have tried, but :here Is
doubt that there was much chance for success.
Business forces were not in agreement, they were
not working from past experience, there was
threat, and there was not a large number of them
Interested in getting Involved. Big organizations,

e the US. Chamber of Commerce and the Na-
tional Association of Minufacturers, preferred not
to participate. About the most that could have
been accomplished was (1) setting a higher level of
qualifications for members of the Board and (2)
putting some encouragement into the law to get
the lob done expeditiously with a specified target
date for completion.

Transition As a World wide Activity
Although most nations have been using metric

METRIC MATTERS MORE INFOUMATION

For readers interested in more A Orkf History of Measurement Information on the American
information about the metric Systems is a 4-page publication National Metne Counca is divide
transition, the following three that opens into a poster that ed into three parts. The first
Items may be obtsined.by dr- graphically illustrates the mod- asks and answers such questions
cling the appropriate numbers ernir,ed metric aystem. The text as "Who is using metric today?"
on the Reader Service Card describes the English and the and "What are the cost savings
bound Into this issue. Metric systems. The poster is &sedated with metric trans!.

divided into nine segments don?" The second part de-
MdricHandlemk for Federal0f- decling with measurements of scribes the Coundl and its *die-

fide/Asa 44-page document that
contains recommendations for

length (meter), time (second),
electric current (ampere), luml-

ides. It lists and describes the
Council's programs and publi-

introduction of metric units in nous intensity (candela), tern- cations. The third part of this
proposed legislation, regula- persture (Kelvin), plane angle literature gives a detailed list of
dons, data requests, and other
government use of measure-

(ad), solid angle (stersdian),
mass (kilogram), and amount of

"Programs You Can Support,"
Including regional workshops.

ment units. The recommends- substance (mole). This part of the Information
dons were developed for the In- Circle no. 102 booklet is open-ended in that
teragency Committee on Metric there is a coupon that can be
Policy by its working um, the filled out for additional data
Metrication OPeriting Commit- about "Information & Services"
tee, and its Metric Practice & and "Support & Visibility."
Preferred Units Subcommittee. Circle no. 103
The document contains a copy
of the Metric Conversion Act of
1975. An appendix lists addi-
tional references.

Circle no. 101 r
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measurement for years, they have not all been us
ing the same, uniform, standardized system. In
1960, a Central Conference adopted a revised and
simplified system that has been given the interns.
tional abbreviation "SI." Allemandes are moving
toward complete usage of SI. In the United States,
this means replacement of tt.e present English sys-
'tern. In metric nation, It also means transition.
They 'must get nonstandard SI units out of their
day-to-clay usage. Germany and Dalgiunt, al-
though metric, were only 90 percent SI in the late
'70s. They anticipated one or two generations to
achieve 100 percent SI. Some measurement ex-
perts and educators have said that the )01, of con-
verting in the United States will be easier than the
Europeans' task of cleaning up an existing system.

-.WHAT'S HAPPENING NOW
I. DOD is moving rapidly to get its metric stan-

dards In place. Increased procurement in rnetri-
products is If musing.

2. Theaerospace sector has picked up significant
speed in its conversion.

3. The ANMC is concentrating Its activities in
Task Forces to help solve "across-industry" prob-
lems in measurement-sensitive areas, such as trans.
portation of lightweight products, metric building
codes, and export sales of all product.

,4. To answer the question: "How much more
export business would the USA get If It had a full
line of metric products?" or, even more important-
ly, "How much are we losing because we are not
100 percent metric capable?", Congress is consider-
ing asking the Office of Technology Assessment to
investigate this matter, concentrating the study in
the areas of machinery and materials (both raw and
finished), with the interests of both large and small
business Included. r
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MeiricTransition
5. The understanding and cooperation between

government and private agendes Interested in
completing metric transition is at a very high level.
This includes Congress and its staff members, the
Administration and Its many agencies, and busi-
ness organizations representing both large and
small firms.

Much has been accomplished if one exam-
ines what hai occurred In the area of met-
ric transition over the past 15 years, con-

sidering there was no past experience or history for
guidance. Much was done right. industries are
either convertecLare well on their way, or are edu-
cated and positioned to move when the time is

ripe Changing the measurement system for a
country with the world's largest economy is no
entail task. Many say that taking a generation or so
is doing it In a rather expeditious time.

When will the transition be completed? Within
5 to 10 years, most things will be metric. Some will
be hybrid. Some will be soft-converted. Out as
long as football is played, it will always be: "First
down and 10 yards to go."

G. D. Meixel

GEORGE D IAEIXEL. while manager el Ingersollliand's
Corporate Offici In Washington D G. was associated with
the American National Metric Council, rmng on its board
of °aeons for many years. Including three as chairman

r

LIFE WITHOUT DINOSAURS

Much Is being written about
rnettica, both pro and con. One
article In the National Geographic
made the following statement

that makes one pause and think.
"Despite claims to the con-

trary, the dinosaurs did not go
away overnight, nor will the

older standards. The world has
learned to live without din°
saurs. In time we'll all learn to
live with metric."

Corporate giving.
Without ita lot of important things

might go out of business..

A lot of organizations
in a lot of different
fields could barely
exist without help
from corporations.

To their credit, a
great many companies
realize this.

Every year for the
past ten years, corpo-
rate giving has gone ways a corporation
up. And that's some- can give. So many
thing the entire cot- ways to lend a hand.
curate community can The (act is, when
take pride in. corporate giving

There arc so many thrives, so do the orga
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nizations it sizpcorts.
And ewryone profits.

160



158

Mr. DESIMONE. Well, I thinkI really think that the basic prob-
lem here is that every sector of society does not know to whose
drum this process is marching. There is not a national policy that
at a certain time, the metric system shall be the predominant
system for use in the United States, not the exclusive one. There is
a great deal of doubt about who is doing what and how do you co-
ordinate all of this. I think part of the problem in all of this is that
there .are zealots on both sides of the question. The notion that we
are going to change everything in our society to conform to the
international system of units, turns off many people who are other-
wise fayorably disposed to a metric changeover. On the other ex-
treme are those who feel, as I indicated in my testimony, that we
haven't seen the end of this yet, that really it is conceivable that
the rest of the world will come back to the customary system of
measurement.

I do think, Mr. Chairman, that it would be useful to get this into
the debate on the trade billthe notion that doing what this bill
H.R. 1964 propoties is a step in the right direction. It will help. It
will not solve the trade problem obviously, but every little bit
helps. When we demand that Japan and other countries open their
markets to us, we're demanding that they open a metric market to
us in which all the people in business and commerce and Govern-
ment think and trade in metric terms. Well, I think that this fact
ought to be entered into the debate on the trade bill as one way,
one additional way in which we positively can help ourselves. Obvi-
ously, there's a great deal of debate on all the negative factors.
That is, what can we do to protect our own market. We ought to be
thinking about, what can we do to encourage our industry to per-
form better in the metric markets which are throughout the world.

Mr. FEIGIN. Let me just say a few words.
The electronics industry, worldwide, has been going metric. At

the preSent time, Digital Equipment Corp. has been converting
over at a rather slow rate. Some of our competition has completely
converted over to full metric. At the present time--

Mr. RITTER. Where's IBM?
Mr. FEIGIN. IBM is fully metric.
Mr. RITTER. It's fully metric?
Mr. FEIGIN. Yes:
Mr. RITTER. Where's AT&T?
Mr. FEIGIN. I don't know. I have no information as to what their

position is. I do have information on certain other companies, but
that is one I have no information on.

It turns out that the products we are building fall into either
fully metric or partially metric. The equipmea purchased in the
Far East is, for the most part, all metric. Our pieces of equipment
produced in Europe fall into the business of either being all metric
or partially metric. Even much of our internal domestic manufac-
ture is partly metric.

In my paper, I indicated the business on certain connectors. It
turns out there are standards in the industry today for AC power.
This is one of the most highly regulated areas in the world today.
It turns out, for interconnection purposes, the Europeans have
agreed, and the Americans are also signed off on it, by the way, for
various interface connectors. In other words, between the country's
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power systems end our equipment. All those standards are metric.
So, any of those particular pieces and parts that you will find on
your equipment in your office or in your home, your will find them
fully metric. And that goes across the board:,

Mr.,Rrrruc. But, is it necessary as they irill,point out in this arti-
cle, is it necessary' for local and regional companies to go metric.
They don't export anyway, and as they say in the articleI'm just
playing devil's advocate fora minuteand exports are only 10 per-
cent and if we could really do .a fantastic job, maybe we could
double that so we're at 20 percent.'

Mr. FEIGIN. Well, I'll answer the question with a little story.
It turns out I pushed on a particular product to meet the,particu-

lar requirements of a specific country. And, they pointed out to me
that they really didn't have many sales in that particular country,
so why should they exert themselves to make this product work in
that country. I said, I can't understand Show you sold any there. It
doesn't speak their language, and it. doesn't work on their power
system. So, I mean whoever bought it there didn't know what they
were doing anyway. So, this business of we're not exporting much,
is a problem. You can't export if you ct;n't use the product there.
You run into the other problem that we have, which people say to
me, can we ship to a particular country. Well, you can ship to that
country, but its not legal to turn the equipment on. So, I mean,who would buy it. So, you know, it's a chicken and egg situation.

Mr. DESIMONE. There's another aspect to that too, Congressman
Ritter. And that is that small businesses that may not themselvesexport to foreign countries, are suppliers to major companies
within the United States, and these companies, such ns IBM and
Digital Equipment are converting, or are fully converted. They
;;ant suppliers that can conform to their measurement system and
their standards. So, it's important for small businesses, even that
operate exclusively in the United S'..ates to consider the implica-tions.

Mr. RirrErt. Just think, if we didn't have a standard for voltage
and that our appliances didn't know what voltage they would see
when you plugged their in, think of the chaos that that would
create and I think we havea

Mr. FEIGIN. That, by the way, is why the people such as the Jap-
anese have targeted the United States, because you have all of
North America on one voltage system. In the world today, you
have perhaps five or six different normal voltages that you have tooperate

Mr. DESIMONE. And frequencies.
Mr. FEIGIN. There are two frequencies, 50 and 60. Japan runs on

100 and 200, North America runs on 120, Central Europe runs on
220, England, Ireland and Australia run on 240 and Israel and New
Zealand run on 230. It is havoc out there.

Mr. DESIMONE. May I add o-e ether point on the question that
you raised, Mr. Brown, about the trade bill and the debate?

There's an area that is probably not appreciated, and that is
international standards activities. In the International Standards
Organization, as you know, Mr. Chairman, having been behind
many of these proposals for reform, the standards for world com-
rnsrce are largely set. The countries that are most competitive on
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th.e.,:wOrld scene, japan, West Germany and so' on, have very, very
activeAnternational ,standards activities in Geneva. They are sup-
laorted by their.. Governments. It is not true of the United States.
It's incrediblk`but we do not have official and tangible government
suppOrt for 'international standards activities that would be in the
beat interests orthis country.

-Mr. FEIGIN:sThat's very true.
Mr. BROWN. AliY.fnithet questions Mr. Ritter?
Mr. RrrrEn: IniVe no .further queStioris. Thank you.
Mr. BROWN. Gentlemen, we're running up against a time pres-

sure. I'M going to ask that if we hake further questions from the
staff or committee members, that we address them to you in writ-
ing,'and hopefully you'll be good enough to respond to them. We do
very much appreciate your presentations this morning. I hope that
the committee will act favorably and quickly on this legislation
and then the 'hard ,part comes, moving it through the rest of the
process and getting it signed into law.

Thank you very much and the committee will ba adjourned to re-
convene again tomorrow, April 29, at 9:30 a.m.

[Whereupon, at 12:15 p.m., the subcommittee recessed, to recon-
vene at 9:30 a.m., Wednesday, April 29, 1987.]
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THE ROLE OF SCIENCE AND TECHNOLOGY IN
COMPETITIVENESS

WEDNESDAY, APRIL 29, 1987

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,

SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.

The subcommittee met, pursuant to notice, at 9:45 a.m., in room
2325, Rayburn House Office Building, Hon. Doug Walgren (chair-
man of the subcommittee) presiding.

Staff present: Jim Turner, subcommittee counsel; Carol Pom-
pliano, professional staff; David Goldston, professional staff; Caro-
lyn Radabaugh, professional staff; Grace Ostenso, subcommittee
staff director.

Mr. WALGREN. Let me call the subcommittee meeting to order.
Today is the second day of hearings held by our Science, Re-

search and Technology Subcommittee on the role of science and
technology in competitiveness. The focus today will be un the Ad-
ministration's competitiveness initiative, along with two bills intro-
duced by Congressman Brown and another bill that has been intro-
duced by Congressman Valentine. Our first witness, Douglas Riggs,
the General Counsel of the Department of Commerce, is well-
versed on the Administration proposals as they affect the Depart-
ment of Commerce, ranging from technology transfer to foreign
technical literature to antitrust reform. He is here to talk with us
about the scope and the intent of the recent Executive Order on
technology transfer and to present the Administration's position on
a number of other portions of H.R. 115, the Administration's trade
initiative.

Mr. Riggs will be followed by a panel of witnesses who will dis-
cuss H.R. 2164, which would create a Department of Science and
Technology, and H.R. 2165, which would create a National Policy
and Technology Foundation. These bills, which provide alternate
solutions to the problems we have in finding a .ocal point within
the Government for funding applied research in support of indus-
tries, were both authored by Mr. Brown of California.

The final panel will then talk with us about the problems of the
semiconductor industry in relationship to these bills. The witnesses
also will be asked to give their views on a bill by Mr. Valentine
which would provide a focus for government efforts related to the
semiconductor industry by creating a National Advisory Commis-
sion on Semiconductors.

[The prepared opening statements of Congressman Boehlert and
Congressman Brown follow:]

(161)
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HON. SHERWOOD BOEHLERT (R-NY)
OPENING STATEMENT

COMPETITIVENESS HEARINGS
APRIL 29, 1987

MR. CHAIRMAN:

ON THIS SECOND DAY OF OUR COMPETITIVENESS HEARINGS, WE

HAVE A CHANCE TO EXAMINE IN DETAIL THE SITUATION OF ONE

INDUSTRY TEAT HAS BEEN BATTERED BY FOREIGN COMPETITION --

SEMICONDUCTORS.

THIS CASE STUDY WILL ENABLE US TO PURSUE THE QUESTIONS

WE BEGAN TO EXPLORE YESTERDAY: WHAT FACTORS ARE RESPONSIBLE

FOR THE POOR COMPETITIVE POSITION OF SOME OF OUR MOST

IMPORTANT INDUSTRIES? WHAT SHOULD THOSE INDUSTRIES RE DOING

TO RESTORE THEIR VIABILITY? HOW CAN FEDERAL AND STATE

GOVER"MENTS HELP? DOES THE FEDERAL GOVERNMENT NEED NEW

ORGANIZATIONS OR NEW PROGRAMS TO HELP REVIVE INDUSTRY? HOW

CAN NEW TECHNOLOGY HELP INDUSTRY PROSPER AND HOW SHOULD IT BE

DEVELOPED?

THE ANSWERS TO OUR QUESTIONS WILL NOT JUST HELP US

DECIDE HOW TO MAINTAIN A HEALTHY SEMICONDUCTOR INDUSTRY.

THEY SHOULD HELP BUSINESSES AND THE GOVERNMENT PREVENT OTHER

INDUSTRIES FROM FALLING PREY TO THE SAME FORCES.

THANK YOU.
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HON SHERWOOD BOEHLERT
OPENING, STATEMENT

HEARINGS ON COMPETITIVENESS
APRIL 28, 1987

MR. CHAIRMAN:

THE HEARINGS WE BEGIN TODAY REALLY FOCUS ON TWO

ESSENTIAL QUESTIONS: HOW CAN WE ENSURE THAT THE GOVERNMENT

SPONSORS RESEARCH THAT INDUSTRY CAN USE, AND HOW CAN WE

ENSURE THAT INDUSTRY DOES USE THAT RESEARCH?

THE BILLS BEFORE US THIS WEEK -- INCLUDING MINE --

ANSWER THOSE QUESTIONS WITH NEW GOVERNMENT ORGANIZATIONS AND

NEW GOVERNMENT PROGRAMS. I THINK THAT THROUGHOUT THESE

HEARINGS WE SHOULD REGARD SUCH ANSWERS WITH A HEALTHY

SKEPTICISM. THE GOVERNMENT CAN AND SHOULD DO MORE, BUT MUCH

OF WHAT NEEDS TO BE DONE NOW, CAN AND SHOULD BE DONE BY

INDUSTRY.

A LOOK AT OUR CHIEF COMPETITOR IS INSTRUCTIVE. JAPAN,

AS WE ALL KNOW, HAS GROWN WEALTHY BY ADOPTING THE RES"LTS OF

AMERICAN RESEARCH. THE JAPANESE HAVE NOW TAKEN THE LOGICAL

NEXT STEP AND ARE, IN EFFECT, TURNING OUR UNIVERSITIES INTO

"SURROGATE MOTHERS." JAPANESE FIRMS PROVIDE THE "SEED MONEY"

FOR RESEARCH, AND THEN AFTER THE GESTATION PERIOD WHEN THE

RESEARCH IS USABLE, OUR RESEARCHERS TURN IT BACK TO THE

JAPANESE TO DEVELOP AND TAKE AROUND THE WORLD. THE JAPANESE,
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APPARENTLY, THINK OUR RESEARCH IS NEITHER INSUFFICIENTLY

TARGETED NOR INACCESSIBLE.

WHY DON'T AMERICAN FIRMS MAKE EQUAL USE OF OUR RESEARCH?

IT'S HARD TO KNOW. DO WE NEED ADDITIONAL PROGRAMS TO COAX

UNIVERSITIES AND INDUSTRY TO GET TOGETHER? PERHAPS WE DO.

BUT BEFORE WE REPLACE ADAM SMITH'S INVISIBLE HAND WITH UNCLE

SAM'S OUTSTRETCHED ONE, WE'D BEST BE SURE INCREASED

COMPETITIVENESS WILL BE THE RESULT.

WE'VE ALREADY TAKEN SOME IMPORTANT STEPS TOWARD

INCREASING COMPETITIVENESS THROUGH COOPERATION. THE NATIONAL

SCIENCE YOUNDATION'S ENGINEERING RESEARCH CENTERS AND THE

TECHNOLOGY TRANSFER ACT -- BOTH CHAMPIONED BY THIS

SUBCOMMITTEE -- ARE PRIME EXAMPLES.

THE STATES -- WHICH ARE THE GOVERNMENT'S POLITICAL

SCIENCE ..4ABORATORIES HAW; ALSO CREATED INNOVATIVE PROGRAMS

TO PROMOTE TECHNOLOGY TRANSFER. wOTH CONGRESSWOMAN SCHNEIDER

AND I PLAN TO INTRODUCE BILLS THAT WOULD BUILD ON THOSE

PROGRAMS.

SO THE QUESTION IS NOT WHETHER GOVERNMEN,. dAS A ROLE,

BUT WHETHER THAT ROLE NEEDS TO BE EXPANDED. SHOULD THE

GOVERNMENT, FOR EXAMPLE, BE IN THE BUSINESS OF FINANCING

COMMERCIALIIATION OF PRODUCTS OR PROCESSLS? WILL FIRMS,

PARTICULARLY SMALL ONES, BE UNINTERESTED IN USING NEW
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TECHNOLOGY IF THE GOVERNMENT DOESN'T HAND IT TO THEM ON A

SILVER PLATTER? I'M NOT SURE SENATOR HOLLINGS AND I WOULD

ANSWER THESE QUESTIONS THE SAME WAY.

SIMILARLY, GIVEN THE CURRENT GOVERNMENT-WIDE CONCERN,

EVEN OBSESSION, WITH COMPETITIVENESS, I'M NOT SURE HOW M'JCH

REORGANIZATION WOULD ACCOMPLISH. AS PUBLIC OFFICIALS, WE

DON'T LIKE TO BELIEVE THERE ARE PROBLEMS BEYOND OUR CONTROL,

BUT IT MAY BE THAT CORPORATE RATHER THAN GOVERNMENT

RESTRUCTURING IS THE MORE URGENT NEED.

BEFORE WE CREATE TOO MANY NEW PROGRAMS, WE OUGHT TO BE

SURE OUR EXISTING RESEARCH AND EDUCATION PROGRAMS ARE FUNDED

ADEQUATELY -- THEY AREN'T.

WHEN ASSISTANT SECRETARY PERLE TESTIFIED HERE LAST WEEK,

HE DERIDED "COMPETITIVENESS" AS A "SLOGAN MASQUFRADING AS A

POLICY." WE OUGHT TO APPROACH OUR ASSIGNMEN" :HIS WEEK WITH

SOME HUMILITY AND SOME SKEPTICISM, LEST WE DO SOMETHING THAT

PROVES MR. PERLE CORRECT.
,

THANK YOU.

168



166

REMARKS OF CONGRESSMAN GEORGE E. BROWN, JR.

APRIL 29, 1987

BEFORE THE SUBCOMMITTEE ON

SCIENCE, RESEARCH, AND TECHNOLOGY

I welcome our witnesses on this second day of hearings on

Competitiveness.

The decline in industrial competitiveness in tnm US has been

slow in coming, evolving as it has for four decades. With this

problem now at such advanced stages, i_ is unrealistic for thi,

committee or Congress to assume that the solution will come

quickly or painlessly. The public and private sector must be

equal partners in finding the answer to regaining American

economic strenth.

Through the efforts of Congress and the Administration,

hopefully, a national effort can be mounted to enable U.S.

industri to improve its productivity, manufacturing techniques,

and product quality.

169



167

[2]

In a sense we have won half the battle. The country is

finally coming to terms with the enormous trade imbalance and

decline of the U.S. ability to compete with foriegn manufacturers

at home or abroad. With the nation now focused on this problem,

perhaps now we can begin to take tome action to reverse the

decline.

Of course the discussion of the competitiveness encompasses

a broad range of issues involved in business practices, from

market evaluation, to product development, productivity, and

management policies. In the Science Research and Technology

Subcommittee, we era focusing on the technology base in industry,

and the extent to which U.S. industry takes full advantage of the

technologies available.

A Nat'onal Academy of Sciences conference reported that the

Japanese manufacturing worker is backed up by $48,000 in

technology and capito. investment; in the United States, the

comparable figure is only $32,000. In order to bring our

industrial plant and equipment up to the level of the Japanese,

it would requi a an increase investment over some reasonable time

period of about $320 billion for our 20 million manufacturing

workers. There is clearly a huge gap between American and

Japanese commitment to their industrial base.
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(3)

Although the public and priiate c.ctor have a joint

responsibility in transferring and fostering improved technology

utilization in American factories and shops, I believe the

federal government must have the clear role of providing the

focus. AI'llough we have extremely capable agencies such as the

National Bureau of Standards, efforts must be broadly expanded.

Many of my colleagues agree that there should be a

coordinated national effort to address the issue of science and

technology policies on a continuous basis and we must find ways

to integrate science and technology policy with economic and

investment policy. I have introduced a number of bills over the

years which address would estabiish a coordinated public effort

to provide technical information and support to the enhance the

technology transfer into industry.

The bills that are being considered in these three days of

hearing represent a solid base of material for discussion. I

look forward to the.outcome and fully expect that they will add

to the solution America's competitive shortfall.
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Mr. WALGREN. We welcome you all to the committee and appre-
ciate your developing the presentations that you will make to us.
Written statements will be made a part of the record in full so in
presentingyour testimony, know that you can feel free to focus on
parts of it or underscore in whatever way you see fit the best
points that you want to bring out.

With that, let me. welcome Douglas Riggs, the General Counsel of
the Department of Commerce.

Welcome to the committee, Mr. Riggs.

STATEMENT OF DOUGLAS RIGGS, GENERAL COUNSEL,
DEPARTMENT OF COMMERCE

Mr. RIGGS. Mr. Chairman, thank you very much.
Before I begin my presentation, I would ask your indulgence that

I might have a point of personal privilege. I would like f o acknowl-
edge that there are a number of employees, public serNants from
the Department of Commeice that:are here today, and in particu-
lar I would like to acknowledge Bob Ellert, who is the Chief Coun-
sel for Economic Affairs, and Norm Latker, who heads the Office of
Federal Technology Management in OPTI.

These are two career individuals who have been in the trenches
and working very diligently in promoting these ideas that your
committee are discussing. They have been very active in helping to
bring about the policies which I think we all applaud, which we all
encourage, and which we all hope will result in a better competi-
tive environment for the American business community.

Mr. Chairman, I want to thank you for inviting the Department
of Commerce this morning to allow us to participate with you. I
want to assure you that this issue that we are discussing is an
issue of immense importance to both Secretary Baldrige as well as
Deputy Secretary Brown, and we are partiL,larly pleased that you
asked us to discuss the impact of the President's recent Executive
Order on access to federally funded research and development.

Its impact on American competitiveness can be summed up very
succinctly: It will be direct and substantial. The President's order
should be viewed as a critical part of a comprehensive series of pro-
posals and actions to enhance productivity, to foster innovation,
and to improve our standard of living. The President's competitive-
ness initiative includes proposals designed to: one, obtain excel-
lence in education; two, generate new knowledge and advanced
technologies; three, expand the nation's talent base in science and
technology; four, protect business from unfair foreign competition;
and five, increase the protection we give to thOse who create, those
who take risks in bringing those creations to the marketplace.

It is the last aspect that is particularly relevant this morning.
While the President's intellectual property proposals are very
much concerned with strengthening the protection afforded to in-
tellectual propertythat is, the incentives to invent and the talent
base of scientists and engineers, that is, the ability to inventat-
tention must also be paid to how well we manage what we invent.

Our intellectual property system is one of the finest in the world,
and i* clearly provides incentives. The talents of the American
people are unmatched, and they clearly have the ability. Unfortu-
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nately, the management record in the private as well as the public
sector has not always been as good as it could have been.

For example, the record shoivs clearly that many firms in the
private motor, in their effort to do business on a global scale, were
not always as careful as they could have been in structuring their
joint ventures, licensing agreements and marketing, manufacturing
or supply arrangements. Asa result, foreign firms in such fields as
consumer electronics often emerged' as the principal beneficiaries
in technology financed and developed by American companies. We
are starting to see signs that American firms are being a lot more
careful about' protecting their interest's.

The public sector is also startinr to manage what it produces
better. Here the main problem has been that too much of what we
do develop as a result of our $55 billion annual. Federal investment
in research,and deielop'ment stays on the shelf and never gets com-
mercialized.'Why, should this be?. It is not an oversimplification to
say that line managers, that is, those who do the work of the Fed-
eral scientific establishment, have just not had the direction and
the incentives to do what needs to be done.

The President's Executive Order addresses these problems head
on. Its various provisions, rh,ire of which I will discuss in detail in a
moment, all point in thiS direction: Keep the lines of international
scientific communication open but never forget that: one, the Fed-
eral investment in R&D can lead to new products, new jobs and
new industries; and two, that the first to stake a claim to these
benefits should be American industry.

Let me then turn to i he order itself. Three of its themes are: in-
centives, decentralization, and effective international cooperation.
Let me turn to each of these:

First, the President reaffirmed the fundamental principle that if
you expect people to invent something, figure out whether it has
any commercial applications, and if so, get it to the marketplace.
You had better let them profit from it.

Several aspects of the President's order demonstrate this concept
and principle.. First, the President elevated his 1983 Memorandum
to Agency Heads to an Executive Order status. What this means is
that the Order, together with Public Laws 96-517, 98-620 gives uni-
versities, small businesses and, to the extent permitted by law, all
other contractors the first right of ownership to inventions made
with Federal funds.

This profit motive gives these contractors incentives to report
new inventions, thus adding to the store of scientific and technical
knowledge and to develop and exploit their commercial potential.

Second, the Executive Order calls for the immediate implementa-
tion of the Technology Transfer Act of 1986, which permits Govern-
ment-ovnied, Government-operated, or GOGO labs, to enter into co-
operative R&D arrangements that allow the federally employed in-
ventor at these labs and the lab itself to share in the royalty
stream from resulting inventions.

In fact, the President's Order called for prompt implementation
of the act's provisions concerning royalty sharing and cash awards.

The second basic theme of the Executive Order is decentraliza-
tion. That is, keep the ownership of the technology in the hands of
the Federal contractors who created it, for they are the ones who
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understand it the most and are the best able to appreciate its com-
mercial potential. Placing control in the hands of universities,
small businesses and other contractors ensures the complex deci-
sions as to whether a new technology should be published, patent-
ed, copyrighted or trademarked or held in abeyance would be made
by persons with the proper background to judge its value.

The President's Order extended this principle to the Govern-
ment-owned, Government-operated labs as well His Order directed
agency heads to delegate to the lab directors themselves the au-thority to enter into cooperative R&D agreements as well as the
authority to license resulting inventions. This will give the lab di-rector the ability to give ownership or control of inventions to
those in the private sector who are best able to commercialize,
them.

In other words, the President's Order reflects the principle estab-
lished by the earlier statute and his 1983 memorandum. The people
who create technology are the ones best able to manage it.

A third major feature of the Order relates to international coop-
cration. Our openness as a society contributes greatly to interna-
tional scientific progress, but as the President's Order clearly re-
flects, other nations haw obligations of their own and we have the
right to expect them to live up to them.

For this reason, we are very pleased that the President directed
agencies entering into cooperative agreements with foreign govern-
ments to consider whether they protect intellectual property and
re willing to include our citizens and public agencies in coopera-

tive research and licensing arrangements.
Between the President's express instruction and the fact that wehave now in place a comprehensive series of statutes and orders

that give labs strong financial incentives to control the technology
they produce, we are confident that the goal of transferring feder-
ally financed technology to the marketplace where it can generate
new bu:sinesses and new jobs will be achieved.

I want to assure you that the Department of Commerce will doall that it can to implement these goals. We have a number of re-
sponsibilities under the Technology Transfer Act. These include
providing technical assistance to other Federal agencies, helping
them evaluate the commercial potential of inventions, developing a
model cooperative agreement on R&D, and keeping the President
and the Congress informed as to the progress the government is
making in transferring technology to the private sector.

We take these duties very seriously and we are moving swiftly to
execute on them.

Secretary Baldrige has formally vested his authority in the Act
in our Under Secretary for Economic Affairs, Dr. Robert Ortner.
Bob has already established an interdepartmental committee to
assist him. This will enable him to take full advantage of the De-
partment's scientific, technical and management experience.

Our Assistant Secretary for Productivity, Technology and Inno-vation will be represented,, as will be NBS, NOAA, NTIA, as well
as my own shop, the General Counsel's Office. To ensure that we
get valuable input from elsewhere in the government, SecretaryBaldrige is establishing an interagency committee. It will give usvaluable insight as to how we can best make our expertise avail-
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able for evaluating the commercial potential of inventions and the
various commercialization options available to labs.

As -provided brthe act, our National Bureau of Standards has
agreed. to louse the new Federal Laboratory Consortium on a reim-
bursable )basis, and the Secretary has written to other agency
heads asking them for appropriate funding. In addition, I am
pleased to note that last month OMB approved our final rule on
patent rights to inventions made by non-profit organizations and
small business-firms. That final rule was published in the Federal
Re ter on March 18th.

ere are a number of other important features in the order. I
will mention them only briefly because it is too soon to know pre-
cisely what direction they will take and because there is another
element of the Presidents competitive initiative I want to discuss
which has a very direct and important bearing on how we transfer
technology from the inventor to the marketplace.

These other features of the order include: one, an instruction to
agencies to try to develoira policy for allowing contractors to retain
ownership of federally funded technical data to parallel the current
policy regarding ownership of patent rights, and two, and instruc-
tion to specified agencies to cooperate in developing a technology
share program with U.S. industries and universities.

The 'final point is a direction to agency heads to consider the po-
tential for establishing basic science and technology centers at uni-
versities.

As I noted a moment ago, I would like to conclude by mentioning
one other aspect of the President's proposals that I believe will
have great impact on how technology gets transferred. The various
bills I mentioned all recognize a basic truth: the inventor is not
always the one who-has the skill, interest or resources to commer-
cialize an invention. That often depends on his or her ability to
assign or license the patent to those who can fully develop its com-
mercial potential.

Whether we are talking about Federal labs or private ones, a fa-
vorable climate for licensing is essential if inventions are to be
commercialized. Unfortunately, many courts see patents as monop-
olies that conflict with the laws and have severely limited the pat-
entee's ability to work out satisfactory licensing arrangements.
Many courts will automatically condemn certain arrangements as
per se violations of the antitrust laws without considering their
pro-competitive potential.

The President suggested a number of proposals to improve the
climate for patent licensing. The Judiciary Committee on the
House side will hold hearings tomorrow on these issues. I believe
that this committee, however, has a very real btake in the outcome
of those deliberations.

In sum, Mr. Chairman, we believe the President has devised a
comprehensive and workable plan for converting taxpayer-financed
research into new products, new jobs, and improved living stand-
ards for all of us. His plan is fiscally responsible and relies in large
part, and appropriately so, on the profit motive and on letting the
right people manage the technology.

Again, Mr. Chairman, on behalf of the Department of Commerce,
we appreciate the opportunity to be here, to respond to any inquir-
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ies that you might have, and if there are any inquiries that we arenot responsive on today, you can rest assured that we will in thefuture.
[Th prepared statement of Douglas Riggs follows:]

STATEMENT OF DOUGLAS A. Maas, GENERAL COUNSEL OF THE U.S. DEPARTMENT OFCOMMERCE, ON ACCESS TO FEDERALLY FUNDED SCIENCE AND TECHNOLOGY
Mr. Chairman, on behalf of Secretary Baldrige and Deputy SecretaSecretary Brown, Iwant to thank you for inviting the Department of Commerce to participate in thisvery important series of hearings on competitiveness. This is an issue that SecretaryBaldrige and Deputy Secretary Brown care about very deeply and I know they bothregret their inability to be here.
We are particularly pleased that you asked us to discuss the impact of the Presi-dent's recent Executive Order. on access to federally funded research and develop-ment. Its impact on American competitiveness can be summed up very succinctly: itwill be direct and substantial.
ThetPreeident's Order .should be view, as a critical part of a comprehensiveseries of proposals and actions to enhance productivity, to foster innovation: and toimprove our standard of living. The President's Competitiveness Initiative includesproposals designed to:
One, obtain excellence in education,
Two, generate new knowledge in advanced technologies,
Three, expand the nation's talent base in science and technology,
Four, protect business ficm unfair foreign competition, andincrease'Fie, the protection we give to those who create and those who take risksin bringing those creations to the mazketplace.
It is the last aspect that is particularly relevant this morning. While the Presi-dent's intellectual property proposals are very much concerned with strengtheningthe protection afforded to intellectual propertythat is, the incentives to inventand the talent base of scientists and engineersthat is, the ability to inventatten-tion must also be paid to how well we manage what we invent.
Our intellectual property system is one of the finest in the world and clearly pro-vides incentives. The talents of the American people are unmatched and they clear-ly have the ability. Unfortunately, the managmement recordin the private as wellas the public sectorhas not always been as good as it could have been.For example, the record shows clearly that many firms in the private sector, intheir effort to do business on a global scale, were not always as careful as they couldhave been in structuring their joint ventures, licensing agreements, and marketing,manufacturing or supply arrangements. As a result foreign firms in such fields asconsumer electronics often emerged as the principal beneficiaries in technology fi-nanced and developed by American companies. We are starting to see signs thatAmerican firms are being a lot more careful about protecting their interests.
The public sector is also starting to manage what it produces better. Here themain problem has been that too much of what we do develop as the result of our$55 billion annual federal investment in research and development stays on theshelf and never gets commercialized.
Why should this be? It is not an oversimplification to say that line managersthat is, those who do the workof the federal scientific establishment have just nothad the direction and the incentives to do what needs to be done. The President'sExecutive Order addresses those problems head on. Its various provisions, seine ofwhich I will discuss in detail in a moment, all point in this direction: Keep the linesof international scientific commun:::ation open but never forget that (one) the feder-al investment in R&D can lead to new products, new jobs, and new industries, and(two) that the first to stake a claim to these benefits should be American industry.Let me, then, turn to the Order itself. Three of its themes are: incentives, decen-tralization, and effective international cooperation. Let me turn to each of these.First, the President reaffirmed the fundamental principal that if you expectpeople to invent something, figure out whether it has any commercial applications,and, if so, get it to the marketplace, you had better let them profit from it. Severalas is of the President's order demonstrates this concept and principal.First, the President elevated his 1983 memorandum to agency heads to executiveorder status. What this means is that the order, together w Public Laws 96-517and 98-620, gives universities, small businesses, and, to the exter.t permitted by law,all other contractors the first right of ownership to inventions made with federalfunds. This profit rnr,cive gives these contractors incentives to report new inven-
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tionsthus adding to the store of scientific and technical knowledgeand to devel-
op and exploit their commercial potential.

Second, the Executive Order called for the immediate implementation of the
Technology Transfer Act of 1986 which permits Government-owned, Government-op-
erated or GOGO labs to ,tro.r into cooperative R&D agreements and allows the fed-
erally-employed invento: at these labs and the lab itself to share in the royalty
stream from resulting inventions. In fact, the President's order called for prompt
implementation of the Act's provisions concerning royalty sharing and cash awards.

The second basic theme of the Executive Order is decentralizationthat is, keep
the ownership of the technology in the hands of the federal contractorss who cre-
ated it, for they are the ones who understand it the most and are best able to appre-
ciate its commercial potential. Placing control in the hands of universities, small
businesses, and other contractors ensures that complex decisions as to whether a
new technology should be published, patented, copyrighted, trademarked or held in
abeyance would be mrde by persons with the proper background to judge its value.

The President's Order extended this principal to the government-owned, govern-
ment-operated labs as well. His order directed agency heads to delegate to the lab
directors themselves the authority to enter into cooperative R&D agreements as
well as the authority to license resulting inventions. This will give the laboratory
director the ability to give ownership or control of inventions to those in the private
sector who are best able to commercialize them.

In other words, the President's Order reflects the principal established by the ear-
lier statutes and his 1983 Memorandum: the people who create technology are the
ones best able to manage it.

A third major feature of the Order relates to international cooperation. Our open-
ness as a society contributes greatly to international scientific progress, but, as the
President's order clearly reflects, other nations have obligations of their ow- and we
have the right to expect them to live up to them. For this reason, wr :e very
pleased that the President directed agencies entering into cooperative agreements
with foreign governments to consider whether they protect intellectual property end
are willing to include our citizens and public agencies in cooperative research and
licensing arrangements.

Between the President's express instructions and the fact that we now have in
place a comprehensive series of statutes and orders that give labs strong financial
incentives to control the technology they produce, we are confident that the goal of
tranferring federally financed technology to the marketplace, where it can generate
new businesses and new jobs, will be achieved.

I want to assure you that the Department of Commerce will do all it can to make
it so. We Lave a number of responsibilities under the Technology Transfer Act.
These inclut providing technical assistance to other federal agencies, helping them
evaluate the commercial potential of inventions developing a model cooperative
agreement on R&D, and keeping the President and the Congress informed as to the
pn ,ress the Government is making in transferring technology to the private sector.
We ta,,e these duties very seriously and we are moving swiftly to execute on them.

Secretary Baldrige has formally vested his authority under the Act in our Under
Secretary for Economic Affairs, Dr. Robert Ortner, and Bob has already established
in Intradepartmental Committee to assist him. This will enable him to take full ad-
vantage of the Department's scientific, technical and management experience Our
Assistant Secretary for Productivity, Technology and Innovation will be represented
as will NES, NOAA, NTIA, and my own shop, the General Counsel's Office.

To ensure we get valuable input from elsewhere in the Government, Secretary
i3aldrige is establishing an Interagency Committee. It will give us valuable insight
as to how we can best make our expertise available for evaluating the commercial
potential of inventions and the various commercialization options available to labs

As provided by the Act, our National Bureau of Standards has agreed to house
the new Federal Laboratory Consortium on a reimbursable basis and the Secretary
has written to other agency heads asking them for appropriate funding.

In addition, I am pleased to note that last month OMB approved our Final Rule
on Patent Rights to Inventions made by Non-Profit Organizations and Small Busi-
ness Firms. That final rule was published in the Federal Register on March 18

There are a number of other important features in the Order. I will mention
them only briefly because it is too soon o know precisely what direction they will
take and because there is another element of the President's Competitiveness Initia-
tive I want to discuss which has a very direct and important bearing on how we
transfer technology from the inventory to the marketplace.

These other features of the Order include:
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One, an instruction ,to agencies to try to develop a policy for allowing contractorsto retain ownership of federally funded technical data to parallel the current policyregarding ownership of patent rights;
And two, an instruction to specified agencies to cooperate in developing a Tech-nology Share Program with U.S. industries and universities;And the final point is a direction to agency heads to consider the potential forestablishing basic science and technology centers at universities.As I noted a moment ago, I would like to conclude by mentioning one other aspectof the President's proposals that I believe will have great impact on how technologygets transferred: The various bills I mentioned all recognize a basic truth: the inven-tor is not always the one echo has the skill, interest, or resources to commercializean invention. That often depends on his or her ability to assign or license the patentto those who can fully develop its commercial potential. Whether we are talkingabout federal labs or private ones, a favorable climate for licensing is essential ifinventions are to be commercialized.

Unfortunately, .many courts see patents as "monopolies" that conflict with theantitrust laws and have severely limited the patentees ability to work out satisfac-tory licensing arrangements. Many courts will automatically condemn certain ar-rangements as per se violations of the antitrust laws without considering their pro-competitive potential.
The President suggested a number of proposals to improve the climate for patentlicensing. The Judiciary Committee will hold hearings tomorrow on these issues. Ibelieve this Committee has a very real stake in the outcome of those deliberations.In sum, Mr. Chairman, we believe the President has devised a comprehensive andworkable plan for converting taxpayer financed research into new products, newjobs, and an improved living standard. His plan is fiscally responsible and relies inlarge part, and appropriately so, on the profit motive and on letting the right peoplemanage the t3clmology.
Thank you, Mr. Chairman. I will be pleased to answer any questions you mayhave.

Mr. WA.LGREN. Thank you very much, Mr. Riggs, for that state-ment. We certainly want to encourage the Administration in thedirections that are covered by the President's Executive Order.One of the things that strikes me, though, is that I wonder whyit takes so long to get some of these policies translated into actualpractice. Correct me if I am wrong, but here we now have OMB, asI understand it, issuing regulations covering patent rights to inven-tions by non-profit organizations and small business firms.Wh"n did the Congres pass that enabling of patent right reten-tion in those firms?
Mr. RIGGS. 1980 and 1984.
Mr. WALGREN. Didn't we first do small business in earlier yearsand then later come back and pick up the larger organizations interms of giving them the standing to retain patent rights?
Mr. RIGGs. As I understand it, Mr. Chairman, the statutes thathave been passed have dealt essentially with small businesses andnon-profits. It has not dealt explicitly with what I will call largebusinesses. In fact, that hay been an issue of substantial discussionwithin the Administration as to whether there is statutory author-ity for large businesses to retain the rights to the technology thathas been developed' by them under contract.
I think tomorrow you will be hearing from 'Mike Farrell, theGeneral Counsel of the Department of Energy, and I assume thatthat would be one of the issues that he will address because obvi-ously the Department of En3rgy has relationships with very largebusinesses, in contrast to what we might call small businesses orthe nonprofits.
We 'believe that even though there may not be explicit statutoryauthority, we nonetheless believe that there is authority that
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would allow this transfer to occur to the larger entities, and I be-
lieve that this matter is one that internally, at least, within the ad-
ministration is being worked out, satisfactorily worked out.

I might just gratuitously make the observation that it may very
well be an issue that the Congress may want to take a look at .be-
cause it is always better to have something made explicit rather
than implicit.

Mr. WALGREN. There are so many circles in our system, and it
may be that something that becomes very non-controversial in one
circle is not really .completely accepted by another, and therefore
the deed is not done. But in many groups now that I have had con-
tact with in the Congress, that has been sort of a given for a
number of years, and it is disappointing to see it not having bee
confirmed before.

You indicate that it is important how these departments imple-
ment these regulations that apparently now have been issued by
OMB; is-that right? Particularly the Department of Energy. I know
that we would like to specifically address attention to how they are
going to move on that and whether there are any limitations in the
completeness with which they will go forward in allowing those
patents to be appreciated.

Mr. RIGGS. Obviously for the regulations to have been promulgat-
ed in final form in March, there was agreement reached within the
administration and that agreement obviously included all the rele-
vant agencies, including DOE. I might point outagain this is a
gratuitouc observationthat my colleague, Mike Farrell, as Gener-
al Counsel of the Department of Energy, has taken a very positive
role in acting as a broker between his agency and our agency in
working out some of these disagreements.

I know that he and Assistant Secretary Merrifield have met on a
number of occasions, and I am pleased that, to the extent there
were any disagreements, they appear to have been worked out.
Clearly the fact that the regulations have been promulgated and
are now in force and effect reflect the fact that there has been
agreement reached.

The other comment that I would make within this context is that
in the last 2 or 3 days, in preparation for this hearing I have had
an opportunity to spend a great deal of time with our people at the
Department of Commerce, and it goes without saying that people
in the Department of Commerce are very committed to the concept
of technology transfer.

Bruce Merrifield, has criss-crossed thie country. I think he has
been through this to Am as thoroughly as anyone can go through
this town in puffin forth the concept that it is very important to
get this informutio., this technology that is being developed in the
Federal labs, out into the stream of commerce. Our people have
taken a very aggressive approach in seen; that that policy goal is
achieved, and I am impressed by the number of actions that Con-
gress has taken, particularly since the early 1980s.

Then you couple that with the President's memorandum of 1983
and now this Executive order, and you get something which is very
broad 'and very straightforward. It is very compelling in directing
the Federal apparatus as to what it should be doing.
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WALGREN. You know, in this whole area one of the frustra-
tions is that we can agree on what ought to be done, but unless wemeasure in some way quite specifically the progress or the change
or whatever it is that we are talking about, oftentimes in Govern-
ment you come away with just the words and not any real change.

That strikes me in a couple of ways. For example, Dr. Merri-
field's effort in trying to encourage the joint research consortiums.
We have been really highlighting the potential of that kind of ar-rangement for a number of years now, at least five years, and the
question is what is the pickup out there? Is this something that is
really going to change people's lives, or is this just a theory that a
professor Might_ talk about?

I would like to ask if you wouldn't try to in a later submission
measure a couple of things for me, particularly if you can measure
the specific actions taken in response to 'ne theory that Mr. Merri-
field has been promoting.

[Question and answer follows:]
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Question

(Are Dr. Merrifield's efforts to encourage joint research
consortiums really going to change people's lives, or is this
just a theory that a professor might talk about?

I would like to ask if you wouldn't try to in a later submission
measure a :opule of things for me, particularly if you can
measure the specific actions taken in response to the theory that
Mr. Merrifield has been promoting)

Answer.

Assistant Secretary Merrifield has for the last several years
encouraged the formation of two types of research consortiums.
The first is joint research and development ventures within the
meaning of the National Cooperative Research Act of 1984, and the
second is Research and Development Limited Partnerships (RDLP's).
Each of these mechanisms has enjoyed considerable success in the
last several years.

1. Research and Development Joint Ventures

The National Cooperative Research Act of 1984, P.L. 98-462, seeks
to encourage the formation of joint research and development
ventures in several ways. The usual penalty of treble damages
for parties found to have.violated the antitrust laws is reduced
by the Act to actual damages for those qualifying R&D joint
entures which notify the Department of Justice oi the formation
of the venture. In addition, t.e rule of reason is established
as the standad by which R&D joint ventures will be judged under

the ,ntitrust laws. Finally, the Act permits recovery of
attorneys' fees by successful defendants if the litigation was
"frivolous, unreasonable, without foundation, or in bad faith".

Since enactment of the National Cooperative Research Act in October
of 1984, sixty-one cooperative research ventures have been registered
with the Department of Justice. New ventures have been forming at
a steady rate of roughly two per month. The technological areas
where new ventures have formed in the last three years span all
sectors of the national economy, and have included groups of large
and small firms. Representative technological areas include
computer aided manufacturing, software development, continuous
casting of steel thin sections, plant biotechnology, cancer drugs,

pesticide research, centrifugal pumps and others. Thus, the Act
has been an unqualifield success in fostering the establishment of

R&D joint ventures.
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The results now emerging from the Microelectronics ana Computer
Technology Corp (MCC) give an early indication of just how valuable
these joint ventures may be in improving the competitiveness of
U.S..firms in world markets.. MCC, which was one of the first R&D
joint ventures to register under the 1984 Act, incldes 21
companies, and has an annual budget approaching $75 million. In
the last two years, MCC has spun-cff two businesses, applied for
about fifty patents, produced over 700 technical papers. As more
research results begin to emerge over the next several years fro
both MCC and other R&D joint ventures, a large infusion of
technology should contribute substantially to the competitiveness
of the firns involved, and to the entire economy.

2. Research and Development Limited Partnerships (RDLPs)

RDLP's have also proliferated over the last several years, with
over 200 partnerships fundin well over $3 billion in research in
the five years that Assistant Secretary Merrifield has worked to
encourage their formation. As the only formal source of R&D
funding that is independent of government or existing corporate
R&D budgets, RDLP's fill a major gap in the innovation process in
this country by providing funding for start-up activities.
Indeed, a study by New York University concludes that RDLP's may
"roughly double the funds available trs new technology-based
firms." (See Peters and Fusfeld, "Aesearch and Development
Limited Partnerships and Their Significance for Innovation",
Center for Science and Technology 2olicy, NYU, April 1986.)

Representative technologies which have been funded by RDLP's
include financing clinical trials for biotechnology products that
might otherwise have been licensed for manufactur., abroad,
so-called "smart house" technologies, diagnostic laboratory
equipment, and many others. As with R&D joint ventures, the
research funded by RDLP's is only beginning to enter the
marketplace in this country. The existence of such new
technology, much of which would never have been funded wihout
RDLP's, is a strong engines for future economic growth in this
country.
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Mr. WALGREN. You also indicate in your statement that it is
clear that the effort to do business on an international basis has
been undercut by the failure of our managers to be as careful as
they could have been in structuring international joint ventures. Is
there some measurement of the size of that failure that you
give us? There are lots of problems internationally, and clearly re-
spect of licensing arrangements is one of them, but I would like to
see if we couldn't put a measure on it so that we know that by
spending time on that, we are going to catch the right problem.

[Question and answer follows:]
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Question

You indicate in yoilr statement'that it is clear that the effort
to do budiness on an international basis has been undercut-but
the failure of our manager .o be as careful as they could have
been in structuring international joint ventures. Is there some
measurement of the size of that failure that you can give us?
There are lots of problems internationally, and clearly respect
of licensing arrangements is one of them, but-I would like to see
if we couldn't put a measure on it so that we know that by
spending time on that, we are going to catch the right problem.

Answer

There is no in depth data available on international joint
ventures which have been detrimental to U.S. business. I am
attaching, however, four articles which in anecdotal form
emphasize our deficiency in this area. These. articles are:

1. Reich and Nankin, "Joint Ventures With Japan Give Away
Our Future", Harvard Business Review, March/April 1986;

2. Prokesch, "Stopping the High-Tech Giveaway", New York Times,
March 22, 1987;

3. "High Technology", The Economist, August 23, 1986; and
4. Gall, "Does Anyone Really Believe in Free Trade?", Forbes,

December 15, 1986.
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Robert B. Reich and
Eric D. Mankin
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joint ventures
with japan I
give away our
future

Listen to what these four businessmen
have to layabout U.S. - Japanese joint ventures:

"They buy energy-intensive components
here, like glass, tires, and steel. But when it comes to
things that are laborintensive, that stays in lapan."-
Terrence 7. official, Automat, ve-Parts and Ac-

CCSJOTitS Association.
"People tt,e used to do business with,

we can't anymore (because they aren't competitive/.
Instead of buying a given part from a supplier down
the street in Chicago, I buy it from a supplier down
the street in Osae-Robert W. Gab.. n, chairman,
Motorola.

"Cross &Meeker is committed to the
business of machine tools, but it is not committed to
build in the United States all or any portion of the ma-
chine tools that it sells here-Richard T. Lindgren,
president, Cross &Trecker.

"First you move the mdustnal part to the
Fat East.Then the development of the product goes
there because each dollar you pay to the overseas sup
plies is ten cents you're giving them to develop new de-
vices and new concepts to compete against you:' - C.f.
Vander Kluge, vice chairman, Philips N.V.

Each of these businessmen is comment-
ing on aspects of a trend that is reshaping America's
trade relations with Japan and creating a new context

Mr. Retch. who teaches political economy
and management at Harvard s John F Kennedy St.hcol of
Government. was director ca poky planning at the Federal
Lade Commission during the Carter ad:migration His ,e)
mom:cent boo as New Deals, The Chrysler Revival and
the American Systen. (Times Books.19831

MeManktn is a doctoral candidate in eco
nomics and business ar Harvard University His research
focuses on production management and industrial organ,.
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for international competition. Verviimalv this le thy
situ.* cam to a 1, , , !IL? - JI , , 4 .. t,
apanese commies are i .1.41
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compantes amacn cant venture 4

ese companies t t e same time
a riTeenstnktheir new Inyennons to the Japanese.
(The Exhibit ing recent U.S.-Itpanese coalttiong In
hightechnology industries./

"The big competitive gains
come from learning

about manufacturing processesand
the result of the new

multinational joint ventures is the
transfer of that learning from
the United States to Japan."

On the surface, the arrangements seem
fair and well balanced, indicative of an evolving inter.
national economic equilibrium. A closer examination,
howe% et, shows these deals for what they really are-
part of, continuing. Implicit Japanese streets, to kettI
the higheroavine hithet_valueaddellauks ,n Japan and
!ill?, the roteesuLv, unatzlipladwalp.m
sist a underlie competitive vereli

in contrast, the .S. strategy appears
dangerously shortsighted. In exchange for a few lower
skilled, lower paying lobs and easy access to our com-
petitors' highquality, lowcost products, we are appat

ration. ently prepared to sacrifice o competitiveness in a
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host of industries- autos, machine tools, consumer
electronics, and semiconductors today, and others in
the future.

Before this trend becomes an lame
hle dating U.S. business and government leadersneed
to review the facts carefully and decide if they should
follow a different eourse.11vo questions, in partieulse
frame the issue: What skills and abilities should be the
basis for Arne:tea% future competitiveperfortnaneel
And how does the current strategy of Japanese hi; s
vestment:candied= Ventetea affect those skills lad
abilities?

The quotes cited earlier and an examl-
nation of U.S..lapanese coalitions across a range of in-
dusmes suggest citiftwbing answers to thesequestions.
Through these coalitions, Japanese workersoften gain
valuabiecxperizsce in applications engin'eering fabri-
cation, and complex CUM thrtueug...whieh together
form the critical stage between lisle researcji snd final
assembly and marketing. U.S. workers, in contrast, a-
copy the two perimeters of production: a few get tape-
nence in basic tesench, and many get experience in as-
sembly and marketnig.

But the bfgeompetitivigains torn;
from learning shout manulactunne processes-and the
result of the new multinational ionn ventureuube
transfer dram learsung-froffillie united States tq
lari.-i he fapsnese investment in U. i &clones givesthe mnicans experience in component assembly
but not component design and production.Time after
time, the Japanese reserve for themselves the part of
the value-added chain that pays the highest wages and
offers the greatest opportunity for controlling the'next
generation of production and product technology.

in the auto industry. for example, Cc.-
eral Motors has formed a joint venture with Toyota.
while Chrysler has teamed up with Mitsubishi, and
Ford with Mazda. All three deals mean that auto as-
s =Illy takes place in the United States. Bur in each
ease the U C unomakers deletatid all oiled deters
and product en ;;neentLe=st zjUt guarhdaspa
nest vartners. The only aspect of production shared
ecually is styling,. Under the ChryslerMluubutu
agreement, the Went venture will import the engine.
transmission, and accelerator from Japan.

. Or take the example of the IBM PC,
which as assembled in the United States. The total
manufacturing cost of the computer is about Sg60. of
which rotas.. i S62.5 worth.or 7.3%. of the components
are made overseas. Japanese suppliers make the graph-
ics pnnter. keyboard, pow r supply, and half the semi-
conductors. Ameri cal largest contribution isin manu-
facture of the case and ettembly of the disk doves and
the computer.

71u, r.Ind spells trouble If a Japanese
company handles a certain complex production pit
cess, its U,S. pact net has little incentive to give its
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Ext9b4 A tamping of U.S.-Japanese
Joint ventures
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skilled workers the time and resources required to de-
sign and debug new products and pricesses. Thus as
their emoyers turn to Japanese partners for high
alueadded products or component% America's engi-
neers risk losing the opportunity to inaovate and
thereby leant how to improve era stan!, product designs
or production processes.

Unless U S. workers constantly gain et-
penencein improving a plant's efficiency_or designing
a new product. they melitalkialaclund the com PCT.
tion. ibis is especially true in high-technology sectors.
Write new and more efficient products,processes, and
technulogtes quIckly rendei even stateof-the-artprod.
ucts obsolete For example, as the Japanese moved from
supplying cheap parts to selling finished products in the
consumer electronics industry, vital U.S. engineering
and production skills dried up through disuse. The U S.
work force lost I is ability trimanufacturecompetitive
consumer electronics products.

The problem snowballs. Once a compa-
ny's workers fall behind. in the le velopm ent of a rap-
idly changing technologg the company finds it harder
and harder to regain competitiveness without turning
to a more experienced partner for technology andpro-
ducuon know -how. Westinghouse. forexampl e. closed

13$
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its color television tube factory in upstateNew York

ten years ago because it could not competewith laps.
nese import s.That same plant will soon reopr.: zr a

joint venture with Tusbibabut only becauseitishiba
is supplying the technolopt WestinghousCengineeri,
who had not worked on color television tubes for at
least a decade, could not develop the technology alone.

On the other hand continual emohas is

on and investor
coal result in low-cost hishmitIltgaptvI.

sects at--27sraily warn of omjzaktoradiacainrit
androcesses.ff cement persist, Japanese corn.
panics will keep gaining experience and skillin auk.
ins products.They will continue to develop the =coc-
ky to transform raw idea into world-elass goods, bor..
efficiehtly and effectively.

The implications of this trend for U.S.
companies, workers, and the national economy are uni
forndy bad.The Japanese are gradually taking charge
of complex production-the part of the value -added
chain that will continue to generajc tradable goods in
the future and simultaneously raise the overall skill
level of the population.The entire r -lion benefits from
a large pool of worke rs and engineers with skills and
experience in complex production.

The United States, however: wilt own
only the two ends of the value-added chainthe front
end, where basic research and invention take place, and'
the back end, where routine assembly, marketing, and
sales go on. But neither end will raise our overall skill
level or generate a broad base of expenence that can be
applied across all kinds of goods.

As more and more production moves
to Japan, our vork force will lose the capacity tti make
valuable contricutions to production processes. An -

economy that odes little value to the production pro
cess can hardly expect to generate high compensation
for less valuable functions. If the Current trend c911in
ues, our national income and standard of living may be

jeopardized.
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Japan's investment
in America

Japanese investment in the (Inked
States has given n se to automobile plants producing
Nissans, Hondas, Toyotas and, in the near future,
Midas and Mitsubishis. Japanese semiconductor and
computer manufacturers have helped create a "silicon
forest" in Oregon. In the last four months of KB&
Japanese electronics companies established 40 new
plants in the United States that produce everything
from personal computers to cellular mobile tele
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phones. According to the Japan Economics Institute,
there are now 522 factones in the United States
in which Japanese investors own a majority stake.

Japanese companies are also building
laboratoties here. Nippondenso's research centefin
Detroit will focus on automobile electronics and
ceramics,sndNaltunichi's in California will derelop
innovations in computes periPherals.Furthermore,
nearly every mak( Japanese company now funds re-
search at American universities in return for the right
of first refusal in licensing any products or technolo-
gies that are developed.

Although Japanese companies fund
basic research at American universities, the results of
that research go back to Japan for commercialization.
At the other end of the manufacturing process, Japa-
nese plants in United States take the results of
complicated production done in Japan and assemble
the final products...NEC", new computer facility in
Masuchusetts assembles computers from Japanese
central processing units and memory chlps.The most
sophisticated components end systems of automobiles
are apt to be productd in Japan, even if the car is IMtin
bled in Michigan, California, or Tennessee.

Heart of the matter

At the heart of a growing number of
U.S.-Japanese joint ventures is the agreement that the
Japanese will undertake the complex production pro
cesses.These agreements need not automatically turn
out this way.ln fact, there a= many different types of
international joint VertUrC, and each type has different
implicaucno for production, ,listnbution, and division
of profit between the partners

Consider the recent agreement between
AT&T and Philips N.V., under which Philips will tilt.
tribute AT&T pxlucts in Europe.The two companies
each contributed resources to the formation of a new
jointly owned entity. AT&T's :fated goal was to enter
the go:ape= market; Philips presumably wanted ac.
cess to AT&T's products. AT&T covld have sold Phil.
ceps an exclusive European license to manufacture and
distnb..it its products, it could have leased Philips's
factones or built its own in Europe and used Philips as
a distnbutorj or it could have bought Philips, a move
that would have given it the Dutch company's facto.
nes and distnbution network, as well as all of its pro-
prietor; products..

U S companies pia:mint illiniVPIttlft4
with 'span usually f Ind _that aLletsr one of theserat-
tionsitunavailable: they cannot buy a latonese cop
P ny. Still, U.S. companies can enter s wide range of
potential joint venture agreements. Most of the high.
technology Joint ventures that we examined, howeveg



were agreement* in which the U.S 74rtner would sell
and distnbute the lamest product' out study of 33
mint ventures between US. and lapanele compailies
in consumer electrodes industries showed that rough.*
ly 70% took this form.

UP,Ier the typical agreement, the U.S.
company buys produces from its Japanese puma and
sells them in the United States under its own brand
name. using its owridistribildon channeli. The IBM
graphics printer is made biElasiatin japan. The Cenci's%
1.8P-OC:aser printer is manufactured in lapin and sold
in the United StittibytiewlettPackard and Corona
Data Systems. EvatEuunan Kodak is joining the band.
wagon: Canon of Japan will U111% a line of medium
volume copiers fox saleunder Kodak's name, Massushi
as will mminfactute Kodak's new video camera and
recorder system. called KodsvisiOn.

This type of arrangement is not tiz.i-aie
to U.S.lapantse joint ventures, European high.tr.1
nology computes, semiconductor, and telecommunics
dons companies are also entering into a disproportion.
atelylaige number of sales and distribution agreements
with the Japanese.

For many U.S. managers, these i °int
Cosiness sense. Faced with um.

Ingly unbestableforagn competition, many U.S.cam.
panieshavedecitlta "jestiliamotePronto ble to dole.

urolg to ear span_ esepartners.
Consider Houdaule inriust n es, a Floridabas moes .
facturer of computercontrolled machine tools. Begin.
rims in 1982. the tympany set out to block imports of
competing Japanese machine tools. It petitioned Wash
ington for protection, accusing the Japanese of dumping
and receiving subsidies from the Japanese givem mem.
When that strategy failed, Houdaille tried to persuade
the Reagan administration to deny the 10% (Octal
investment tax credit on equipment to U.S. buyers of
Japanese machine tools.The administration elected
this proposal as well. Finally, Houdaille announced
that it would seek a ioint venture with Japan's Okuma
Machinery Woks.

The machine tool story

Houdaille is not the only machine tool
manufacturer to look for lapiese partners. litres AD
Geier, ch a Irma.: of Cincinaet Milacton, the nation's
largest machine tool mai,ufacturet noted in 1984 that
"50% of the products we sold iast year did not even
exist hie years ago. WO gone from being an Indus.

. 0441. Os 4.4 NI r..e, t...A.Ite.a.c.......nIMIof .... .4., ILA '4.. %LON ::t.t.ent VW t....k.Vt...... Ni 1:1.1.4. Pe......1.,t....)..(t.,!....,,,,.... ....U.I. Do.
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try with very little change in products to one with a tcv
uhnionary change in products:' Many U.S. companies
were unprepared for such a transition and as a result
can make :honey only by selling advanced products
trunufsettnedin [span: In 1983, ratite thin 75% of all
machining centers sold in the United Stateswere made,
in Japan Jcven though may hided up with American
nameplates), and domestic production has declined
dramatimIlit

As Impacts have increase' imam.
dorsal Joint venture activity in the machine to.. Indus.
tiy has accelerated. A recent National KezemthCourt.
ell report on machine tools noted that most of these
Joint ventures have offered the potential for lowcost,
reliable overseas manufacturing for the U.S. partner,
and an enhanced marketing network in this country
hit the foreign one.", For example, Ben& sells a small
turning machine in the United States for 5105,000.11
can produce the device in Cleveland for S 8S,C00. The
same machine, produced in Japan by BaviLx's new part.
net Murata Manufacturing, and then shipped to Cleve-
land, costs the company only 563,000. Such compelling
economics undedx8endix's decision twaansfet near
ly all its machine tool production to Japan.

Or consider the case of Pratt C. Whitneg
which earns profits by distributing foreign. made ma
chine tools. In July 1984, its president, Winthrop 8.
Cody. told the Hew Nark Timer "1 wish we could make
some of these machine tools here, but from a business
point of view it's lust not possible' Even U.S. comps
nits that dm clop new products look to lapin for menu.
factoring. Acme.Clevelandt state-of.the-att numeri
c414 ceutioiied chucket windy developed with 51iisu
bishi Heavy Industries, will be produced In lapin.

The semiconductor story

While not in quite the same straits as
machine tool producers, U.S. semiconductor manufac
tu refs also face increasing competition from Japan and
thus increasing pressure to enter into coalitions w ith
Japanese companies. Ttaditio natty the Japanese have
entered semiconductor markets as followers, thereby
enabling U c companies to rasp high profits before the
product's price drops, Once the Japanese alma they
rapidly gain market share by competing on the basis of
a lower pnce.

Some of the most famous examples of
the "Japanese invasion" come from the memory chip
wars 011973.1975 and 1981,1983.% when U.S. clup make
ers ceded a large part of iheldk and then the 64k dye
ramie memory market to Japanese manufacturers pro

cing at lower cost. In the spring or 1984, Japanese
anoint uters controlled about 33% of the U.S. mat

ket for 64k RAM clups.Taking s lesson from these bat-
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ties, some U.S. companies decided to delegate produc-
tion to the Japanese at the start of a no. proiect. in
1982, Ungermann -Bass made an agreement with Irps-
nese chip maker Ruittsu by which UngermannBas de.
signs very large scale Integrated circuits for local area
networks. The company then sends the designs to Fu
iitsu in Japan for manufacturing.

Innovations and new products in the
semiconductor industry are a predictable function of
experience and engineering knowhow, 16k RAM
chips precede 64k RAMsi the development of the 16
bit microprocessor follows logically from the existence
of its bit forebeacS ince technological leadership is
linked so closely to production experience, the emer-
gence of pioneering Japanese products w ill only be a
matter of tame, In December 1984, for example, Hitachi
introduced 32.bit nucroprocessoc thus signaling its
intention to compete aggressively against U.S. compa-
nies in leadinedge semiconductor technologies.
While both Motorola and National Semiconductor are
producing a 32bit chip. Hiuclu's entry predates Intel's
new product ann ouncement. Intel int rodUced its new
32bit microprocessor in October of 1985.

Hitachi's push toward state-of-the-art
semiconductor production foreshado% s a new sound of
sales and distribution agreements. Soon executives at

189

Intel or National Semiconductor will realise that Hita-
chi or a noeier Japanese semiconductor =nutse .rer
can sell advanced se MICOM....IC tOT products at prices
that U.S. companies cannot m. ch. Thew .emiconduo
tor companies might go to Wai_ington looking for
trade protection. More likellt however iey will try to
preserve their prot.4.7.!...:1117 by negoeating sales and dis-
tnbution agreements. National Semiconductor already
has trading ties with Hitachi through which it markets
Hitachi's computer in the United States.

A comparison of twoloint ventures
National SemiconductorHitachi and Amdahl-
Fuittsu ill UStrates the different approaches U.S and
Japanese companies take toward Joint ventures. Fano
and National Semiconductor both fabricate Integrated
circuits, while Hitachi and Amdahl manufacture IBM-
compatible mainframe computers. Both ventures link
a computer and a sem...inductor manufacturer.

The agreement between National Semi-
conductor and Hitachi is similar to sales and distnbu-
non agreements in other industries In an attempt to
diversify downstream.National Semiconductor will
sell Hitachi's IBM-compatible mainframe computers
tr. the United States. Hitachi, however will be under
no obligation to use any National Semiconductor
products in making its computer National Semicon



doctor may thus find itself in the position of nunufac-
tunrigelupsioc Hitachi's compeuteas while selling a
Japanesenude computer that contains none of its own
components.

in contrast, Fuiluu purchased a control.
hog interest in Amdahl in 1983. Asa result, Amdahl
will now buy from Fujitsu most of the senneinductors
it uses in the manufacture of its mainframes input
cn Fulitsu will not, however, sell Amdahl computers
in Japan.la both eases, Japanese companies aid to their
manufacturing experience. Complex production stays
in ;span, and the ftnal products are sold In the United

weratctszowara

The story behind
the stories

What Iles behind lapares din-1 invest.
ment In the United States and the eoslition.bu tiding
activities of US. and Japanese hightechnoloty comps.
nies; What motivates US. and Japanese managers;

The la aneseho etomid te low
S. trade homers

0 an a volt wit lLisornisanies. in 1981, nontarill im
pore restrictions protected about 20% of U.S. manufa
turd goods, ty 1984, protection coverec135%.1b the
Japanese. the trend is clear. U the Reagan admfdistra
tion succumbed so readily to protectionism, what can
the Japanese expect from future ad:ainistrations that
may be less ideologically committed to free aide I
Mazda is investing $450 million in a new auto /sacra.
bly plant In Flat Rock, Michigan because quotas had
prevented Mazda from Importing enough ears to meet
demand. Despite the recent expiration of voluntary
import restraints on Japanese automobiles, Chrysler
and Mitsubishi came to an agreement in April 1985 to
assemble Mitsubishi automobiles in Illinois. Concern
over future trade barriers was a strong motivating fa
tor for Mitsubishi.

From the la
%owes with
win heg Imngatun. RCA was notably absent from
the 1977 dumping case over Japanese color television
sets, Because it had licensed technology to Japanese
television manufacturers, RCA was benefiting from
Japanese imports. In the same wag now that RCA is
distributing a PBX system manufactured by Hitachi, It
has no interest in pushing for trade barriers in telecom.
munications equipment.

In both Joint ventures and direct invest.
events, U S companies and workers become partners
in Japanese witerpnses. Japanese direct Investment
puts American' oo work assembling fa runese-made

aiou dbEw:
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components. Joint ventures and coalitions employ
Americans selling Japanese products. If wade barriers
limit the flow of products from Japans American work.
as will lose their fobs assanla.4 and distributing
these goccis and US. cceporadons will lose monrA

Why do US. coMpani es find Joint ten
cures with Japanese companies so attractive; Comps.
aim In emerging industries often view a joint venture
with a Japanese company as an Inexpensive way to en
tern! potentially lucrative markets managers in mature
Industries view the fans venture as a lowcost weans
of maintaining market share. ln Industries ranging
from mamma electronics to :machine tools, the laps.
nese have the advanced products American consumers
want. Joint ventures allow U.S. companies to buy a
product at a price below the domestic manufacturing
COM The Japanese partner continues to move down its
production learning curve by making products des.
tined for US. r,,arkets. Thanks to these Point ventures
and coalitions, the efficiency tap between U.S. and
Japanese manufacturing processes will continue to
wid.

4:43

A Japanese strategy

The trends of the past 40 ye-3 as well
as current Japanese actions in the United Sutes
gest the existence of a long.termIgtanese straten Thee
overriding goal of Japanese managers it keep coin
plea production In Japan. They intend to develop na
clonal competitive strength in advanced production
methods. U.S. managers who want to take advantage tat
lapan manufacturing strength may do so by selling
Japanese products in the United States. They may also
set up production facilities in Japan, provided they .tae
run and staffed by Japanese.

Incressingig American managers are
aiding the Japanese in achieving their goals by channel,
Mg new Inventions to japan and providing a sales and
distribution network for the resulting products. Bur.
roughs and Hewlett Packard, for example. have lust set
up buying offices in Japan to procure hightech comixi-
nenu from Japanese mar.ofseturers. Over the next foe
years, we expect sales and distribution agreements tt
result in lower profitability and reduced compott t e.
nos for the US.companies that enter into them.

The resson4s simples dr: ialue provided
by the U.S. partner in a sales and distribution agree.
ment is potentially replaceable. The U.S. company
gives away a portion of its market franchise by rely mg
on a Japanese company for manufactured products -in
essence, it encourages the entry of a new competitor.
As shown by the lapanesedominated coniumer elec.

1D0



188

cronies industry these agreements can act likes Truian
horse: the US. company provides the lapanese comp-
nvace ess to its customers, only to seethe Japanese de-

cide to go it alone and set up a distribution network on
the bag- of a reputation pined with the help tithe'
U.S. partnet Even if the Japanese do not terminate the
agreement after establishing a presence in theUnited
States. Japanese manufacturers are in a position to
squeeze their U.S.distnbutorr profit margins precisely
because sales and distribution functions are so vulner-
able to replacement.

US. companies are selling themselves -'
too cheaply; in letting their Japanese partners under-
take product manufacturing they are giving away
valuable production experience. Instead. US.-based
companies could begin to invest in more sophisticated
production within the United States. They could seek
to dia,<Iop in our wotk force the same base of advanced
manufactuzing experience that Japanese minuets are
now creating among their workers. Unfortunately.
from the standpoint of a typical U.S.company, the guar-
anteed return on this sort of an investment is often not
enough to iustify its cost, especially when the alterna-
tive of Japanese manufacture is so easy to choose.

Production exnenence is essentially
is It exists in employees' minds, hands, and work

relationships. It cannot be patented, packaged, or sold
directly. It is thus a forma pro;-erty that cannot be
claimed by the managers who decide to invest in i r and
the shareholders they represent. This form of prop-
erty belongs entirely to a company's work force-It w ill
leave the company whenever the workers do.

An economic fable

!rnagne the following: the chief et-
ecunve of a US. company decides to invest in pro-
auction experience. Instead of relying on a Japanese
supplier for a complex component, top management
decides to produce it in Amenca.1 nude its own opera-
t ion. The component costs more to produce here than
in Japan the equivalent of S 000 more per employee.
the higher cost partly reflects the overvalued dollar.
but It occurs mainly because the Japanese have already
Invested in producing this component cheaply and reit.
ably. Th e chief execuni e sees :he added expense as an
ir.vestment. Once the workenand engineers gain ex-
perience in making the component, they will be better
able to make other products. They will learn about the
technology and will be able to apply that learning in
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countless ways to improve the company's other pro-
cesses and products. As a result, the company will gain
51500 per worker en present-value terms-Thus the ini-
tial 51,000 investment is well worth it.

As might be itotoned, the chief execu-
tive cannot get anywhere near the 51,500 return envi-
sioned from this investment. As soon as the workers
and engineers realize their increased value, they asb for
more monegIn this fable, they can, of COWS; ask for
S1,499, since they are now worth an extra S1.500.

U the executive refuses to give the
workets a raise, they can simply leave the company
and work for the competition. Faced with a sizable loss
on the investment, our executive vows that from now
on the company will buy advanced components from
Japan.

This fable is not so farfetched. Studies
shots that companies retain an average of only 55% of
their engineering trainees after two years. In one studg
the factor cited most often by departing miner,. was
"inadequate compensanon:' followed closely by Aut.
certain future with the company" and "higher salary
offer elsewhere:" Thanks to such high job mobility, the
engineers responsible for developing a new product or
designing a cost-saving manufacturing process at one
company in one year may find themselves using their
expertise to help another Company in another year
perhaps their first employer's chief compentot Thus,
companies that invest in producnon experience may
ultimately produce profits for the competition.



The lapanese system of lifetime em-
ployment eliminates this problem. While not all lapa-
nese companies subscribe to such a policy, most of the
large companies making advanced products for export
do.This system makes it unthinkable foi workers to
loin the competition. they would leave behind friends,
homes, social stati.s -in short, much more than a lob.
In this atmosphere, an investment in production expe-
rience comes quite naturally. Benefits resulting from
such an investment rend to remain with the company.

Furthermore, because of the r%undance
of engineers and because engineers stay with their ong
inal employers, lapanese managers Can give factory
workers more engineering support. As Andrew Weiss
noted in an HBR article, for high-volume low-technol
ogy products like radios, the rano of production work.
ers to engineers in japan is about four to one.In d
sions making more sophisticrted products, such as very
large scale integrated circuits, the lapanesemanufac.
turers observed by Weiss employed more engineers
than production workers. Weiss attnbutes the high lev-
els and rapid increases in lapanese companies' labor
productivity to heavy investment in engineering.
s, lost conventionally organtzed US. companies, faced
with high tumovec cannot afford to invest so heavily
in their engineers.

Ma result of these organizational dif-
ferences. US. managers have little incentiye to invest
in production experience. The Japanese, hovsever, Will
be able to capture MAI of the mums from their in-
vestments in lapanese workers. US. managers are
happy to buy components from the lapanese or build
new factories in lapan. thus further contributing to the
production experience of the lapanese work force.h.i;
shat is really at stale hea ar-

rr evalu

process of uteduction and the caeaciry of that work
wwea ture We are fall-

mg behind in this high-tech tare. and actions taken by
both U.S. and lapanese comp..nies only serve to further
weaken the U.S. work force.

Changing course

The current situation has severe draw-
backs for U S companies over the next five years Over
the long term. U S. companies that enter paint ventures
with Japan cannot maintain high profitability by pro-
viding services. such as assembly and distn button.
uhich add very little value to the product being sold
The resulting interplay, while superficially prom's.
could really be lust an extended dance of death-

74-871 0-87-7
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Profit Sharing?

As profits dwindle, management might
at last look to profit sharing ornther forms of employee
ownership that seduce rumover rates. The lower the
tu m ow; the more profitable are investments in the
work force.Furthermore.profitshanng programs will
enable workers to gain directly from a company's in-
vestments in eh.," 'lb return to our fable, when work-
ers in a company practicing profit sharing demand their
raises, our chief executive need only say, "Wait, and you
will get higher compensation when our investments
start paying off and the company makes more money:

In practice, however, it may be imposst-
ble to devises profit - sharing system that solves the
problem.In a large company, for example, employees of
different divisions would have to be compensated
based on their divisional performance-a difference
sure to create resistance to transfer am ong &Visions,
which makes it hard to share production expenence.
Furthermore, a new system of ownership and an im-
mediate change in managen al or worker attitudes do
not a.:romancally go together.Constder Hyatt Clark
Industnes of Clark, New f enc.% a wr ker-ouned com
pany in which management refused to atscnbute corn-
pany profits. or the Rath Packing Company of Water-
loo, Iowa, a worker-owned company in which the
workers went out on strike.

Moreover, corporate objectives are often
inconsistent with a goal of profit sharing or employee
ownership. Unlike workers, corporations can move
overseas. Why make risky investments in workers
when safer lapanese alternatives present themselves;
Uwe wait for U.S. corporations to increase their ins est-
ments in their workers, we may have to wan too long.
The plants that these companies will eventually sell ro
their workeds will be obsolete, and America's com-
mons e disadvantage will be too great to overcome.

_ ------- -._ -e
Public benefits, private costs

In this situation, government has an
appropnate role.The difference between the social and
pnvate returns on investments in production experi-
ence is an example of what economists all an "ester-
nalitYr Other examples of externalities abound. when
a company pollutes the an, it is using a public resource
-clean au-for which It is not paying. The pnva re
company is, in essence, shifting a cost to the public -
and thereby boosring its rate of return at public
expense. In this case, got emment's role is ro ensure
that the compar,y s costs reflect the value of resources
used in prcductton. The an air regulations of the
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1910s made managers include the oasts of pollution
or pollution cleanupin their investment decisions.

in the case of production experfeia. ce. the
balance between con and reward is reversed: society
as a whole benefits mote elan do most companies from- :
investments in workers and engineers. Government
should thus create incentives for companies that ue
glom business in the thuted -States regardless of

fi(w erct company 4 headquarteredto invest in corn-
CX production hTe, unlit American workers and en-

v .ers..ornp.uues shmild reap an extra public reward
for Miesting preduction experience to nuke up for
the diminished short-term private reward of doing so.
The government could subsidize investments in pro-

I I duetion experience through, foram:age,: human
investment tax credit.The object would be for govern-
merit to accept part of the economic cost of creating an
important national economicgoodunotehighly
trained. and experienced workers and engineers.

In additioi,.overnment could support
private investment in production experience in othez
less direct ways. Federal and state governments could
sponsor "technology extension services" modeled on
the highly successful agricultural foretunnet An ex-
tension service could inform smaller businesses about
the latest methods in manufacturing techriologY and
undertake pilot programs awl derrionsuatious. By shar-
ing information and conducting classes, an citation
service cm.ld help smaller manufacturersthe under.
pinninis to the industrial basekeep pace with change.

rOf ifICItef ofevearos al ea same bpc. toe
'Covens* loCempo rGtealPy tryHorardV:

r.rimunse and Dow! A. Homan of pane OS of
caw Mta.

Antinust laws could be modified to
permit American companies to invest jointly in cam-
plea production in the United States, thereby spread-
ing the cost of the investment over several companies.
The Federal Trade Commission allowed General
Motors and Toyota to form a loins venture, would it
have also approved a GM- Ford dean

Our future national wealth depends on
our ability to learn and relearn how to make things
better. The fruits of °urbane research are taking seed
abroad and coming bade home as finished products
needing only distribution or components needing only
assembly. America% capacity to produce complex
goods may be permanently impaired. Asa production-
based economy, she United States will be enfeebled.
What will also be lost is she wealththe value added
contributed by the enter of the value-added chain.
Arid that is a prospect that should concern executives
and government leaders alike.
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American businesses have
given away precious

technology in ventures with
foreign companies. Now
they share less, and try to get
something in return.
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HIGH TECHNOLOGY

Clash of the titans
After steel, motor cars, consumer electronics .and cheap miCro.
chips, Japan has begun to challenge American pre-emimnce in
the one industrial area the United States has long cherished as
its own: high technology. The two are girding up fora trade war in
high-tech that threatens to be bloodier than anything yet.
Nicholas Valary reports on the strengths and weaknesses of the
two technological superpowers

The recent rem te -Gun, Ho-gets a lot of
laughs out of the many misunderstand.
ings that ensue when a Japanese car flan
muses Into a std little town in Penns*
ania. Stereotypes abound: dedicated

Japanese managers putting in double
shifts. lass Amcncan loudmouths slowing
down the assembly linewith the loan
winning a baseball match between the
two sides only through brute force and
inundation.

All good clean fun. In real life. Mine!
e r. American workersdespite the pops
Jar mythremain the most productive in
the world (we the feature on the next
poe). In terms of real gross domestic
product (GOP) :emoted per employed
person. the United States outstnps all
major inrauratl countries. Japan induct.
ea (chart I). The problem for Americans
is that the rest of the world has been
catching up. In the decade from the first
oil shock to 1983. increases in annual
productinry in the United States had
been roughly a senora of those of its

core.cars:auoust run

major trading partners.
In the 1960s. A mencan comparam held

all the technological high cards and domp
oared the world's markets for manufac-
tured. 'Dods. The United States supplied

mer tnrematar.en of tut 411,1)400 sets.
half the mote: QIN quarter of the
meet used around the world Yet. a mere
two decades war. Japan had :Alen
Americas place as tne dominant supplier
of sail products

The agony for Amenani noes not end
there. Over use pal: 25 years they hese
seen:

Their than of world trade fall from
21 in 190., to Ira it MS.

The American trade balance go from a
surplus of 15 billion an 1960 to a deficit of
1110 billion last year.

More %acetyl** still. the country's
trade balance an manufactured goods slip
from a healthy surplus of 111 billion as
recently as 1981 to a deficit of sn !Alma
last yearapproadung 1% of America's
total output.

The valuate of its manufactunne ex-
ports tumble 32% over the past five
yeanwith every 11 billion of exports
lost coating an estinutted 23.000-Ameri-
can jobs.

Angry and confused, busineamen in
the United States have had to stand by
and watch as "unokestur industry all
around them bas been snuffed out. Then
CMS the undunkabler if the Japanese
could thrash them in mainstream manra
lecturing. would they gist them a mauling
in high technology. too?

By the beginning of the 19931. it began
to look as if they would. It became clear
that the Ministry of International Trade
and Industry (urn) in Tokyo had "target
ed" not just semiconductors and comput-
ers but all of Murices high technology
industnesfrom aerospace to synthetic
materials=for a blitzkrieg attack.

Six years on. Japan has scored some
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HIGH TEZMNOLOGY

Power to the elbow
Amentans wore even ba as earn as
Iamb often a r02 name: taanweht Jana-
nc20and centrait mcrontonatels
mom wenn me croass. Tat average
OutDIC. 01 Anstsr.aa wrisers taS2 year
was SX.PtIO Tan Japanese mins item
was =SW to an average Pkg$ es-
cheat rate of 1-2ts to at edam

But 'labour orodumv ',cob half the
storsDie =Owl: C.2 =3.:a.11,0123 10 a
*./s:: :inn. inc. The rad+
iior.a. ethane:is o. ccor.i=n.rs scumut
pc: nuur o: au wa veil man it d.fficult
it measure these omits sera:etch
True. me ocdrunoc nfiecn al. Int floc.
tors that conminne to ruing output
from advances m tectin.nors. better
utilise= of meario. tas:mews in
the say" procurnr. it es gannet and
shames managssns:D. so baser efforts
by Inc sorters themselves as well as the
unpan of changes in the amount of
capital employed.

la 1953. the Amer Can Bureau of La-
bou Statistics introduced it sardsuck
called rat:Miaow proautory This
shorn the changes in the amount of
caged as well as labour used in proctor.

non Resorting its data for 1950-V. toe
bureau fount tea- mu-tenor prodacto
ins In toe Limed Sinn increased at an
as tram annua. rate of : . ton the
pcnon As ounnt: per hour over the
same period increased by an annual
.f%. capita, procumvsly inched up a.

oats s modest ti a% a scar.
Overall. Amenca-s tnulefeaor pro-

dunnes has snows two distinct trends
maul: ear. 3l sears. k: :.11 tee fun od
snoes a r:f. tar nizars einenenced
an atm.al 2% ssuituactur erowth. then
as ar.nua. astrae of only 0.1%, from
19-2. cc 19hi The p0 -OPE: slowdown
tetras to has e restated Iror. hies interest
rates kenning the brakes on capital
sprnars. what more people were has
mg to sort. longer bouts to bang on to
me jobs. -

How dad the Japanese fare? The day-
s:a; torte behind the Japanese
over the pass 25 years has bennetshen?siN
growth in capital input. Mr Dale Java-
son and his coLeaeues at Hartard Una -
verses meson it has been roughls double
that in the L. nixed States. Growth rates
in labour productivity base been much

tar same fee Int two tour mes At Into.
ins growth in inseam procuia our.
vspnec ma: is inc I. mind Sate until
ly's. write puma:min grnvtlb begin to
S10. dam:scabs is Jams Thereafter,
wee tans= t'enin: in and two
shocks anted. me .Ametizan economy
flexed us muscles and opec more effec-
tively Then the competitive advantage
Slaned to nose Dad in Amenm
favour.

The Interesting thing rs what has hap-
pened since the last recession. Mutera
me ores:mania in the Limed States has
bees n: -xime at an average of 5% a year.
w hue me growth In tabour product:117n
cow averepog needs 5% a sear. That
means that praluanny of capital em-
ployed ts now growing at well over 6% a
year.

Could this be the Ent sign of the
proauctisii pay-off from the SPA bullion
than Deuce spent on new plant and
comment over the past half dorms
sears, the combined- radchnorial) SISO
Whoa invested by the anhaes since
&refinance. tdecomaunacauces firm
since the AT&T consent decree and the
Pentagon .ance President Reapris de-
fence build-up began to 1920? It looks
remarkably liken.

notable hits. A group of American econo.
mots and engineers met for three days at
Stanford Unnersin. Califorma. last sear
to assess the damage They concluded
that Japanese manufacturers were al.
ready ahead in consumer electronics. ad-
s anted materials and robotics. and were
emerging as Amends fiercest compett.
tors in such lucrative areas as computers.
telecoriiraurucations. home and office
automation. biotechnology and medical
instruments. "In other areas us which
Amcncans still held the lead. such as
semiconductors and optotactronics.
American companies are heanng the
footsteps of the Japanese'. commented
the Stanford economist Mr Daniel
Okitnoto.

How loud will those footsteps become?
American industry may have been deaf in
the past. but it certainly isn't any more.
And never forget that Americans arc a
proud and energetic people. More to the
point, they are prone to penodic bouts of
honest selfreflectionas if, throughout
their two centuries of nationhood, they
hese been impelled forward by a "kick up
the backside" theory of history.

Once every couple of decades. Ameri-
ca has received a short and painful blow
to its selfesteern; Pearl Harbour. Spin-

'Symposium on Economia and Technology
held at Stanford Unn may. Meads 17491915
how publisheri as The Positne Sam Sumer
Harnessing Technology for Economic
Growth- by National Academy Press, Wash-
111:1011. DC.

nil. %lanais are recent examples. What
follows then is usually a brief and heart-
searching debate along with a detailed
a na.sms of the probient. then an awesome
display of industrial muscle coupled with
unexpected consensus between old advtt-
taneS-0011 notably between Congress,
business and labour.

With its`Ceaseless shipments of cam-
eras. cars. telemston sets. video record-
ers. photocopiers. computers and micro-
chips. Japan unionist* supplied the
latest kick up the broad American but-
tocks. After witnessing Japanese export.
ers almost single-handedly reduce Pitts-
burgh's steel industry to a smouldenni
heap. drive Detroit into a ditch. butcher
some of the weaker commodity microchip
makers of Silicon Valley. and threaten
America's remaining bastions of techno-
logical cloutaircraft and computers--
then, and finally then, Anrocan lethargy
ceased.

survey Ines to assess the strengths
and weaknesses of the world's two tech-

'.

nologrcal superpowers. For if the past
decade has seen some of the ugliest
recrimination between Washington and
Tokyo over trade issues generally, mat-
me what the coming decade must have in
store. Henceforth. industrial corapeunon
between Amenca and Japan is going to
range fiercely along the highech fron-
tierwhere both countries take a special
pnde in their industrial skills and cherish
sacred beliefs about their innate
abilities. 7

The question that ultimately has to be
answered is whether Amenca is going to
allow the Japanese to arty 00 rubblins
away at its indus.rial base vothout let.
hindrance or concession? Or are the
Americans (as some bystanders have be-
gun to suspect) -about to take the Japa-
nese apart"?

With the gloves now off. which of the
two technolovcal heavyweights should
one put some money on? In the blue
corner, Yankee ingenuity? In the red.
Japanese production savvy?

Copycat turns leader?
Is Japan sell a technological free-loaderor has it become a pacesetter in
high-tech?

America may still have the largest share
of high technology exports. but Japan is
catching up fast It skipped smartly past
West Germany to become the second
largest supplier of high-tech goods in 1980

(chart 2 on nest page). Only m thtee
high-tech Indust nescommunications
and eleatonms. office automation. and
ordnancehave A me ncan companies in.
creased their market share.

.
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Catching up

born ..1.........
The Japanese know they do cot base a

chance in fields that are either defence-
related (for example. weapons. aircraft.
satelbtes and &mows) ce too dependent
on imported energy or raw materials (hike
petrochemicals). But they net menthang
else as up for grabs. Esca In lasers
software and computerntegrated engi-
neeringwhere American pre-eminence
was long thought unassailable the Japa-
nese have begun to make inroads.

Who would base thought it Tensible a
decade ago? Of the 5130 breakthroughs in
technology considered senora. Bunn; the
two decades between 1953 and 1973. only
5% fume 33 inten6Ons) were made in
Japan'compared wnh 63% (315 snsen
Sons) in the United States. Despite its
large. well-educated population. Japan
has won only four Nobel prizes in science.
American researchers base wan 158.11n
not 'hard to see why Japan has been
considered more an Imitator than
innosator.

Stanford University's Mr Daniel Oki-
moth lism Italia dozen reasons for Japan's
lack of technological originality in the
past:

As an industrial latecomer. it has at-
ways been trying to catch up.

The Japanese tendency towards group
conformity has made it difficult to win a
bean; at home for radical ideas.
o Research in Japanese untsersaties is
bureaucratic. staved of cash and dorm.
sated by old men.

The senturettpnal market is almost
nonexistent.

Lifetime employment. along with a
npd seniority system. stifles tnnos anon
inside industry.

And the traditional heavy gearing
(high debt-to-equity ratty) of much of
Japanese Industry has made firms think
twice about taking nsks.

All these thingsand morehave
been true to some extent in the past. but
all are a.o changing. The deregulation of

T.3 scow...sr...tousle, ton
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-cna. markets. for ins:amt.
Iorring Japanese comnantes to rm.=
men besets of debt 'see accompanying
feature on neat pager Mts. In turn. is
mom; men: more adsenturoin. write a:
tae some :xis nevoins Jeerers: a num=
of ventute=paa: funds.

Japan's 'thinisibie balance of techno-
lopcal trade fits receipts ttrtpared with
pay menu for patent royalties. licences.
eta winch bad a rata of 1:4' a counts of
decades age Came within a %linker of
rem; it. ralance Ian year. Teat, said.
Japan still Dins its grteen goods and
knowhow predominantly in the West and
sells them mainly to the deseioping
world.

In Certain industries. however. Japa-
nese manufacturers have ahead, started
bumptrig th e? heads against the Ceiling of
CL:TC111 knoshow. There are no more
bah-tech secrets to be garotted from
abroad in fibre optics for telecommumes-
tions. gallium arsenide memory chips for
superfast computers. nun:meetly-con-
trolled machine tools and robots. and
computer duLdnves. printers and mag-
netic storage media. In all these, Japan
now leads the world. Today. Japanese-
lanp.age word processors represent the
cursing edge of high-tech in Japantak-
mg over the technolopeal (but hardly
exportleading, role that colour television
played either (chart 3).

Although it is no longer quite the
technological free-loader It was in the
past. is Japan's new reputation as a pace.
setter In high-tech just:rte.:1? A new image
has certainly emerged over the past few
years of Japan as an minable Goliath.
capable of yanqualung any mat. s hat-
es e r the field. Yesterday. the senokintxk

HIGH TECHNOLOGY So

Japan moves on
rm.
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s. -ctors. Today. high technology. To m or.
row. seniors... -Which is the real'
Japanr mks Mr Okimotos

Is it a tettnotopcal imitator and Wound
osawchares? Or et Japn as acme karna
and enteamble celosses? WM Japan da
lodge the Unwed States from its curtest
pounce of dose:time is !ugh tedsooloio in
exmnangfy as e dad to the molest**
seam? Or has it reached the harts of Its
pheatmenel gown: growth?

Japan es all these things and more. And to
understand what the future bolds. and
W.:ether America is up against a David or
a Goliath. means-looking closely at the
frontiers of modem electronics. For thc
country that commands the three most
crucial technologies of allsemiconduc-
tors, computing and communications
will most assuredly command the aughti
eat Industrial bandwagon of the twenty.
first century.

Made in the USA
Just as Japan has begun to muscle Into nigh tech, America has raised the
technological stakes. The name of the game now a ultratech

High technology in an Amencan 'men-
tion. Despite the near meltdown at Three
Mile Island. broken helicopters in the
Iranian de.ert and recent disasters on the
launch pad. Amentans remain the su-
preme practitioners of this demanding
and arcane art. And while the United
States has racked up large deficits on Its
international trading account. it has en-
joyed growing surpluses in its worldwide
sales of high-tech goods. Or, rube r. it did
so until recently. Once again. blame the
Japanese.

Five years ago. America sold the world
523 6 When more technological widgets
than it bought. That handy surplus had
dwindled. says Amencis Department of
Commerce. to a token 55 billion by 1984
(chart 7 on later page). Meanwhile. for-
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e igners had grabbed three-quarters of the
world s current 5303 billion in high-tech
trade. In the process. Japan has gone
from bang a small-time tinkerer in the
19605 to becoming (as sr* everything else)
the Asa of high technology to America's
Hertz.

Esen so, trade in high technolopi
goods remains a crucial breadwinner for
the United States. Since the mid-1960s,
lush-teen share of American mender
tured goods sold around the world has
gone from a little over a quarter to close
to a half.

Office automation is now Amenca's
most competitive high-tech industry as
well as its biggest revenue -earner abroad.
Selling its trading partners computers.
copiers and word processors brought in
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Crying all the way to the bank
One thin; Arneramm beau -learned is
that hams the .end s most rroctucnve
labour force orms no: team:: m:itstn-
al At least three °thee
things are needed. The first ts to keep a
lid on %ages. The second concerns ex-

...tharge,rates. The thud involves the
return on capita! employed Ail three
Mist bete seen tam; r scarmers in the
Amen= mods.

Take mates Dunce we ten years
before 1913. real mars for Arisen=
meeker had in:rtase: steadily at an
average rate of .6% a year. gut ever
met the first od shock.. real wages Lithe
United Stain have stagnated. So Ameri..-
can labour ts becoming more ormipetb
ave. yes?

Unfortunate') no. When fringe best'
fits are included. hourly compensation
for blueeollar workers m the (fluted
States has continued to rase. Amman
labour has sensible been taking rants
less in cash than Lind Total compensa-
tion for Asuman indusuul workusa
modest $630 an hour in 19'Shad
climbed to $9.60 an hour by 19S0 and to
SI.a0b 19S3.

Compared with Japan. hourly Labour
costs to Arnmca sent from being co
as erage a little over S3 more expenUse
sea 1915 to beconung reads SO more so by
1993 (chart a). So nuch for narroming
the 51.900 gap between making a motor
car in Nagoya compared with Detroit

A h. yes. but haw t the dollar tumbled
dramatically? It has indeedfrom a 1985
high of over Y260 to the dollar to a lom
this year of YISO or so In t rade. opts-
ed terms. that represents a drop for the
dollar of 28% an 15 months. Meanmhite.
the trade-weighted *else of the yen has
appreciated by ova 40%

Valet about differences between
Amenca and Japan in terms of return on
capital' Here ear are actually better
than most Arnenan businessmen imag-
ine. True. real rates of return earned by
Amencan manufacturing assets in the

X Moony earninco of women
es rronotacturro od.nmes
'<v..: vox. owe saw.

1960s sere substanuaky hieher than In-
vestments it finair.s: nommen:I. n de
thirte were watts 1150 mixer was round

...Minn the early 19Fin scam On the
"face of it. cannel for buying ecpurmsent

or btulehn; factories seems twice as ex-
pensive in Amens um Japan.
Today's most cited account conies

from M On:pt. lialsonmem of Thermo
Etheron C.s.moraocc 2 lassarnmens.
Cremate; one aid of tnon-flnannall
carnal m t ne tmacounintS netneen 1961
and 19F3. Mr Hatsopristios found real
pre-tax rates ranged between 6% and

.10% for Japanese firms and anything
from 134 to 11% for then American
emu:mans.

The :cm:normal explanation for this
difference is the laranese firms are

''more highly reared (leveraged) and thus
benefit because debt generally casts less
than equityin:MU payments being
deducted from peels: profits. while dn.
;dem', come out of taxed earnings.

'Theo. there ts Japan s two-tier interest
rate strum ure..hg.h is carefully reetilu-
ed to fat our business debt at the expense
of consumer credit Throw in a banking
system tea: et buntline at the seams math
yen being Nilo:tiled away by house -
masts sorned about school fees. rainy
days ant the ever- present threat of their
husband's earls (and often unperrooned)
retirement. AU of Ouch. say Arrienzan
trade officals. adds up to a financial
advantage that =lean tough for Amer-
ican:inns to compete.

What is studiously 'pored an the fi-
nancial folklore about Japan Inc is the
fact that. riser the past decade. Japanese
manufacturers have been getting out of
debt as f au as decently possible (see the
survey on corporate finance in The
Economar.lune 7 ItIr6) The most com-
pelling reason right no. is because To-
1.'03 financial markets hue loused the
fashionable trend towards liberalisation.
With old controls riser the mot ement of
capital going out of the endow. Jape.
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come more *o rue. Ss. milt mann to be
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rising or I.onel besurrung less
predictable?
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Another thing Japanese manufactur
en resent about some of these allegedly
cheap industrial loans are the strange and
hidden WAS un Olt ed The most punish-
tag are the so-called -compensating bay
ancer which a FORty.C8 has ro deposer
(at a considerably loser interest rate)
math the bank offering the industrial
loan. And so he has to bottom more
moneyat higher cost and math greater
restrictionsthan he actually needs.

Yet another thing that muddles the
mater is the may debt in Japanese bal-
ance sheets is grossly overstated by west-
ern standards For one thing. the com-
pensating balances. though they are
actually deposits. are recorded as bor-
rowings Then there is the habit Japa-
nese companies hue of doing much of
then business on credit especially sixth
suppliers and subsidiaries This males
their ar :ospts pas able and receivable
look hope in fem. tmixe as large as in
America.

Other factors inflating debt among at
kast the bigger Japanese oarrtramet are
th:lp tike non :arable resents for me.
nal contingencies and (if the* pay them)
pensions. The tau time fgutes mere
collected in Japan (in 195I). employees
in large corporanoris meth established
retirement plans mere divvying up IS-
20% of their companies' capital through
their pension contributions. All of .huh
showed up in their corporate accounts as
debt.

All that said. Japanese companies are
on balance more highly pelted than
American corporations: and. overall.
the cost of financing industry has been
lower in Japan than to the United States.
But at most only 11% lamer and nothing
tile the 50% tomer claimed hr lobbyists
in America.
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HIGH TEVISIDLO.SY

Technologys top ten
How high is the Mph in highisdi! Dif5-
cult to sas Mon estemmesu a: mast
agree um: him teeenompi moans em-
boos az -acme avenge conmnuweson
of sommlicandeneuseenq skills. As far
as me .hatsceat Selena rosin:awe in
%as:unman is concerned. this means
anything produced tw OCSSIM10042, an-
psoying 25 or more lateiiiat and enp-
nem per LU es: oyem arse spending
ove: of net said rz sap

Tn: Amenan Department of Com-
merce is a bit more scientific Its define-
boo of high-tech s_derned from input-
output analries of the total FLO spent on
a spectrum of Wow:Mal produces. Thus
an al .r-mft fits credit for not only the
7.40 done in &sesames the sire:sine.
but also toe relevant conusbution of the
amen= suppber and ma the ryre met-
a. Using this deennion.lugle-teds Indus-
try is a rankmg of the ten most -re-
searde-intenswe- sectors. where the
tenth has as least double the Rao intensi-
ty of cranufanunrg generally stable 1).

A laudable ethic. btu not without
criticism. First. such a definmat focuses
entirety on products. ignoring the boom-
ing business in high -tech recesses
and. increasingly. lush-tech services as
well Seeorcl.rt favours systems (that is.
collections of inerdependent compo-
nests) oar individual widgets. as well as

prod= trant.fattu-e: tw large compa-
nies tauter tzar: Err&

That. Demise Int oats come of ly-
ceum trots oroad Inatome. categories.
anociabes crop uplike cuckoo docks
being labeled nigh-tech because they fall

Table It ProduCt range

withir. the eight15?ahLing group. proies.
sun.. ir uturnentS

Fourtn. anc Eakins most damning.
the Commerce LiMaronent s defirataael
is based or. S.aticard inCestrial Cato&
cation 1 StCt Goanm..1, of .nizt have
ban tenured arteinaitit by technolop-
cal changes that hate occurred ants the
SiC lodes were lass merraiaed to 1972.

163H-TEZ.-.SE:7341
I lassies arc spaciemett
2 Eimucems and

waxen

-
3 Aocrart and carts

4 OTies assee-4:em

S Orimanca aro accessores

6 Drugs arc: mailwenes
7 incynarac crerreesls

Praia: woe-used soiree
insmonsera

9 Enemas tiesss and Cats

to atast.M. rubber and
syncline torts

EXAIO't.ES pre PRODUCTS
Fop= awes =mum an: Bara
Tisteprovenertaterapiimr.rsza.rado and Tv
ramming anc Ce01KMaS: to4=frs
soisoment. sorer sick =111. CLURSINDI=. SNIT
ccroxsaitsew rac0.301
Ccrreweial eerie& agrturs.easPers. hiticcaws.
suer at InprteS. awn
Cormier's. ewer:act canon. =VS oroOkl.
cask eatarimors. cas0Csarc mamma. pats
,Nerwmalaryarrro.r...nerg arel ICOrtrg
ammLeation. Einem =I 1:4404103 mos
Varrels. wawa= hammed, manes
Nreopeas. Maim hytaima01. rare psis. -
moroz..0 t gmonts. radii:40ml isotopes and
can:am= sysom numsy materass
loirstna. proms =COM CiPhCai ir5lahrart4

41-444. riarca4er.11 etatrumecits. medal
riStAimeMS.Chotegapale 11Cuetmeelt
Gomm" Ms. cartel leigariet rienautOrtiOtrre
petrol accts. gas eartahot. want turtarms
Venetia ehamcats 0440 from ecniaralatial.
peeyciond4Masers. imayadthheat.laearrienFabCo Lid
cohearmeMeSon: Synthehe Marta arid Wirt

5:0 billion to 1954. Along with awash.
electronics and professional instruments.
these "big four- account for more than
three-quarters of the United States ex-
pods of high technology (table 2). De-
spite the popular myth. America exports
only modest amounts of mules and
aerospace products. But fears that for-
Menai may manually storm meal the
high frontier of aerospace keep Washing-
ton officials awake at night.

Of the ten industrial sectors designated
high tech (see feature above). Amens
has managed to Increase its share of the
global mulct in only two office automa-
tion and electronics. For which. it should
thank the Ides of ISM. HrislatPaclard.
Diva, Equipment. Xerox. ITT. RCA.

Table 2: High-tech exports In 1984

General Electric. Texas Instruments and
a host of brainy technolomealbased busi-
nesses scattered around the West Coast.
Rockies. Sunbelt. Mad-Atlantic and New
England.

A common ay in Washington is that
this "'narrowing" of America's high-tech
base ts one of the most disturbing prob-
lems facing the United States today. Oth-
ers see this trend is more or less inevita-
bleand perhaps even to be edcouraged.
Trade ministers in Western Europe. for
instance, only wish they had such -prob-
kens". Japanese bureaucrats are doing all
they can to create sundu "problems"'
back home.

The reason is ample. These so-celled
"problems" concern a focusing of all the

Sfighasch sector

arc. annotation
Elect/ova 6 teamed
Moan and pans
Proressleturtrrent:
Pitracs. mbbar.
Invoinec chemcats
Enures endive:wet
Drugs and medemes
M-sates and spacecraft
Gdrianca

Value "roets
319 7bn
514 Am
S13.Sbn

57.2 tin
54 ittin
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5S3 3.2bn
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St Otis
so eon
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t t 0
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t.5
l.3

Others' imports*
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S6.51:n 14 5

ssszon 294 .
moon a4
S27.01:4 14
526.561 14 S
$10 Sbn SA - .,
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underlying technologies that have come
to drive the computing- office automation
and amtenutumpons industries All three
provide the tools for handling informa-
tion:and ir.forrnationits collation. stor-
age, processing, transmission and use
elsewherewill. quite hterally. be the oil
of the twenty-first century (see the survey
on information technology in The Econo-
mia. July 121956).

All that twist' Jostling going on right
now bets ern she IBMS. XeracS and KILTS
of the corporate world is merely the

few ..1Sosarrom...........
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-eclao-,-dr4.4-smovn; of a tusir,ril
co in: sea: :tat. pii.ermai.i a :moon.

d:4 a: ieslatnan, As -suer. ultratech
alone wilt cam: to dwarf al, manufactur
irie senors before the century ts Out.
Aznenza is web on the was to making that
he,mm-.... A lap or two behead. Japan at
Leas: in getting up speed Europe as barely
in the race.

Chips with everything
Gorse re Lie days when Amerman semmond..s.-10: firms shrytsightedly sold
their licences afro Knowhow to .1a,lantase rrucrocrtro makers

merit banks) to build VLSI plants The net
rectal was massive over-capaat) (first on
641. &Acts and then In 256k sermons).
abundant local supply for the domestic
consumer electronics rakers and an un-
pelung urgency to croon (ot dumpj sur-
plus microchips abroad.

This targeting ploy had been tried Le.
fore Japanese manufacturers found it
worked moderately well with steel. much
better with motorcycles. better stilt with
consumer electronics and best of all with
semiconductors. The only requirement
was a steeply falling "learning curve"
(that is. rapidly reducing unit costs as
production volume builds up and menu-
flouters learn how ti? squeeze waste out
of the process).

The trick was simply to devise a for.
ward -pnang strategy that allowed Japa-
nese manufacturers to ca pia re all the new
growth that their below-cost pricing cre-
ated in export markets, while underwrit-
ing the negative cashflow by cross-subsi-
dies and higher peaces back home.

The Americans finally Lost their pa-
tience when the Japanese tried to do a
repeat performance with pricier memory

America's electronics firrns have main-
tained their global leadership in all
"ran:rim of their minims cave one. They
kissed goodbye to consume: electronics
iie,essuog. hlE. video reamers. etci as
customers across the country soted with
their pockeu for sons boles .= flashing
lights and Labels like Panasonic. Technics.
rvcand Sony.

The American electronics industry
came close to allowing much the same to
happen in microchips in 198. Salmon
Valley took a caning when the Japanese
started flooding the market with cheap
61k Wes (random - access memory chips
capable of storing over 64 000 bits of
computer data) Most beat a hasty retreat
up or out of the market.

From having a dozen mass producers of
dynamic-Wes in 1980. only five Ameri-
can chip makers were stall In the high-
volume memory business by 1983 Today.
there are effectively only two or three
with the capacity to produce the latest
generation of memory chips (I megabit
Loa) in anything like economic %W-
ilmer. Mana1uk. t1se us Japanese firms
that plunged into the memorychip bust-
ness back an the early 1970s are still
around and nov. hive a 70% share of
the dynamicitAso market in America.

Microchips have been the engine
powering Japan's dnse into high-tech
generally But before n could join the
microchip generation. Japan had to find
a way of disseminating this vital Amen-
can technology throughout its fledgling
semiconductor industry. The . trick
adopted was. first, to protect the home
market, and then to bully abler firms

. into joining gos emment.spornared. re-
cearch schemesone run by the Japa-
nese telephone authority NTT and the
other by the Ministry of International
Trade and Industryto develop the
knowhow for making their own very
largewcale integrated (vita) circuits.

Next. by "Messing" VLSI as the wave of
the future and metal to Ja paris sum: al.
the gm emment triggered a scramble
among the country's electronics firms
(encouraged their longterm insect.
we maw sraJcusr ism

HIGH TEZHNOLOGY Bs-7'Y E`''

crams caked taigis Th: pn.7e tel inm
Si' earn w nen in: 1a:4n:se first entered
the A mencan marle with their Ertt0.4
chin earls in 1933 to less man S4 six
months later. Intel. National Semicon-
ductor and Advanced Slicm Desices
promotts flied a mire petition. aecumn;
the iapanese of Outran; E.ri.Osts on the
Ariencan market at below their menu.
factunng colts in Japan (then estimated
to be $6.30 apiece). The issue is currently
being used by Washingion as a banenng
ram to breach the wale Japan has erected
around its own SS Minn sem:conductor
market back borne.

For America. this settoust polies has
come only just to time. Japan now enjoys
a 27% share (to Amences 64%) of the
world's 532 billion semiconductor mar-
ket. And while cut-throat competition
may make memory chips a lossieader.
acquiring the technology for producing
RAMS has gavel:liana:is microcircuit mak-
ers a kg-up in getting to grips with more
complex semionoductory, used in comput-
er graphics. communications and video
equipment. -

So far. however. it has not helped
Japanese chip makers to loosen the stran-
glehold that American semiconductor
firms have on the lucrative microproces-
sor buutteu. Where 256k RAMS have
become commodit) products that sell
wholesale (or Si or so each. 32-bit micro-
processors from the likes of Motorola.
Intel, National Semiconductor, Texas In-
struments. AT/ST and Zalog cost hundreds
of dollars apiece Between them, these six
American chip makers control 90% of the
world market (or the latest generation of
muroprocessors, leasing just 10% for the
rest of the American semiconductor in-
dustry. Europe and Japan.

Fortunately for the Amesicarts. micro-

71.%
tw-wift--y-

Street map for a microchip circuit
"t"
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orocessors are no' ir mama% mims
Being Lteraln a coni:ineroncnt .
tney are s um more commies and armor
be designed an any routine manner.
Sweat. Insight and Inman:ion tie needed
even sten of the w 0 And they hoe to
be deugned with mem software *pima-
dons in mind. A:Denman have been do-
ing I= longer. and are inner at it than

.41

anyone else.
poi. . More to the nt. Amenan firms Ire

not puling with their patesu as readily as
tne1, did in the pan. Heath: has been
trying (with little luck) to rsuade Mo-
torola to sell it i licence for

pe
makine its

adsanced 68020 microprocessor Mean-
while. Japan's leading eiectromcs firm.
NEC. is basing to defend itsclf in the
Amenan courts far infrinpne one of
Inters microprocessor patents

With Arena s new. stricter copyright
laws making it difficult to imitate Amen-

f*1
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car. oeurs lananest cnir muter, are
netne nun out of all the main mutes
tor tricrooroassors. Fujitsu. Matsusnita.
Mirsuouni and Tampa are all remains
on a microprocessor design called Yeas
developed at the Lluversny of Toon.
But nobody. least of aL t.E.: or Fiiii:ni.
bolds out much hope (or tne nos design
winning a big enouen share of the nutlet
in its own nest to be economicat least.
not until the mid1990s And. by then.
SMcon 1 alley will has e upped the techno-
Opal stales spin..

yam. ate at night. the conversation
gels down to ha tacks).
Japan's ablest microchip wuards desput
at ever matching Si con Valley's man of
entrepreneurial and unto% auve flair. "Ja-
pan ts powerful in onls one sub-field of a
eagle apnbcation of semiconductors tied
to a speafit tote of our:Sums". bemoans
Mr Atsuslu Asada of Sharp Corporation.

:v....A

Calculus of competition
Aping mu has orYnn Japan s computer makers a toe -hold in the marketbut
largely on Bag Beies terms .

All that does not mean Japan's comput-
er industry is a mrnte.off Its component
suppliers have quietly established a signif-
icant position for themselves in the Unit-
ed States and elsewbere. In personal
computers, for instance. Japanese ma-
chines account for less than 2% of the 5)4
billion annual sales of Ms in America.
But Japanese components and penplier-
als (chips, dukdnves. koboards moni-
tors. punters. etc) account for nearly 30%
of the market's wholesale *line.

Most of Japan's computer makers came
a cropper by riding a bit too blindly on
tali % coat.tails Lacking the homegrown
programming skills. Fupuu. Hitachi and
Mitsubishi made their computers Imitate
111/XS so the) could sell cheaper sermons

America's response to lepan's challenge
microchips is ban* repeated in com-

puters Here. Japan's specialty has been
Luling workable copies of IBM"! big
office machines (mainframes). The most
one can say abost these "plug-compan-
ble" computers is that they have managed
to prevent tem (vim swamping the Japa
nets home snub s completely Big Blue
bas to put up with being number two in
Japan, Cherall. however. Japanese corn.
paubles have had only a marginal impact
on the 5130 billion computer business -
work'svide.

An :near. manufacturers have esub-
!shed an -finest impmriable position in
maaframes and runiannputerrthe
mut ofcorporate Iles and accounting
depart t.. And in the push to put a
microcomputer a every desk, a handful
of Amencan firm ..(tem. Compaq, Apple,
Atari and Coe nodore) have been feed-
ing the make a feast of cleverer. faster
and (in many cases) cheaper machines
that ha e left Japan's "emulators" nib-
bum on the leftovers of yesterday's
Innen. In the personal-computer market.
the tem clone makers having the most
Impact come mainly from low-cost South
Korea and Taiwan rather than Japan.

Meanwhile, in developing the pro-
puns that make computers tick. Amen-
can Software engineers have been every
bit as clever as their chip-designing col-
leagues in Silicon Valley. in the process,
they have increased their share of the
world's software market (worth PO bil-
lion a year) from under 65% a decade ago
to m er 75% today.

customers wrio we-: *acid, using ISM
mamines eon piled with Inc necessary
software. That worked wet: Anti. the
numocrio; pant woke up

Then. In 19"5. cam introduced its 4300
series computers a: a puce that snook not
lust to. Japanese masers but other
American suppliers too Since then. mat's
agpasive pncemtung and frequen
model chanees have made Me tough for
the plug-companbie trade.

Not oral* is IBM automating vigorously
(the comp?* is spending S15 billion over
the next four sears to achieve lower
production costs than anyone in Asia).
but it has also begun flexing Its techno-
logical muscles. Its R4.0 etrenditure It
now running at $3 5 billion a yearmore
than all other computer manufacturers
combined Though for antirus: reasons It
will nes e r 1.1t so publicly. !Stilt net enhe-
less determined tot ample the plug-com-
pebble makers downboth in tht per-

oonsl-oamputer end of the business as
well as among its mainframe competitors.

One of the dodges being adopted is to
incorporate more "microcode" in its
computers operating systems (the basic
programs that manage a machine's inter-
nal housekeeping and support the cus-
tomers' applications software) Used as
an offensive weapon. microcode replaces
parts of the computer's electrical circuit-
*. risking it possible to change the whole
character of a machine long after it has
been installed at a customer's premises.
The implication is that mu can then sell
products that can be continuously en
hancedsomething customers appreciate
and will pay i premium (or.

Statues wrath as 3081 se nes in 1981.1BM
caught the competition off guard with a
new intents) structure called xi, ("ex-
tended architecture") which allows cus-
tomers to update their machines with
packets of microcode whenever IBM de-
crees the market needs a shakeup This

1::-t, _

Software needs spans
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eta, in-,w% in: t traitts
on tee oetenine :mine mem to Oriole
mono' Inert 0:soon:rim: fent:es ILLS
iney can ;fiord to ':n rigsto anunpate
liras next round of operating system
changes and to try to match tnelli with
hump* engumered modificauorn ro
their hardwnre. That innhes drepng
ever deeper into their profi: mums.

Americas other computer firms are
also panne than trend towards replacing
hardware with software wherein poso-
ble. Writing and -debugcmc tne pro-
grams now accocnts for 5a.83** o! then
budgets for developing new computers.
Two reasons. then. wbj American com-
puter executives are snung:

At a stroke. the trend towards greater
use of software helps nratraase the one
great advantage then fanners competi-
tors ham long possessedilamoj. the
ability to manufacture welnada me-
charucal components a: a modest once.

Arid it changes the business of mane-
facnuing computers from being heavily
capitalInt:an e to hen:rime more bum-
intenthe. The large pool of experienced
pro:re:amen and dnene software firms
in the United States puts the advantage
firmly in Ain encaa hands.

The Japosese response has been to
launch another government-sponsored
scheme. this time to help the country's
computer makers invent nntelbeent"
machines for tomorrow. The ten-year
fifthgeneration project, based largely no
"datafiow" concepts pioneered u Mass:
achusette Institute of Technology. will
have cost 5450ot by the time it is complet-
ed sit 1992. The aim is to create computers
able to infer answen from rough inkmns.
non presented to them visually or orally.
Even Japanese scientists working on the
project ire not sure whether such goals
are realistic.

The American: are not leaving any-
thing to chance. Congress has been pep
waded to relax the antitrust rules so that
mai manufeauren can collaborate on
ads arced research without running foul
of the law Two of the first collaborathe
research institutions to kftIng up aim to
match any challenge the Japanese might
offer o computing. software and compo-
nents for the 1990s In one, the Semicon-
ductor Research Corporation, 13 micr
chip companies ham dubbed together to
form a nonprofit comonium for support-
ing research on advanced integrated w-
ants at American universities. The con-
sortium is now doling out 535m a year to
designers of tomorrow's microchips.

The other institution, the Microelec-
tronics and Computer Technology COO
pora 1,0 (MCC), is an interesting expert-
ment In its own nght Set up as a joint
ienture in 1983 by initially ten (now 21)
mat American computer and sernicon

mu V:"OA ST AvOLST car 'SU

20'7

castor co-rniin ere. hri ,nehl:sts
CarrFtn; ou: :ego= a: so neanz.antt
in Anne. Texas. to tne rune of S''5m a
seat Won ts for sure sass Mr Bobby
Inman, men dud executive and former.
deputy &rector of the CIA. -MCC% ouldzit
have occurred eaten: for

But the most orcnestrateo response of
an to the Japanese challenge in comput-
ing cornea not from tan. Silicon Vallej or
coUnorative consortia of Amen= dup
mans and computer firms Moue:: n
ramp; us the pubis: headhnes. the enta-
gon fiat been pouting tenth of nib into
computing. Its Defence Advanced Re-
match Projects Agency (DARYA) in
Wainmston has been playing busy mid-
wife to some of the most erotic to:11001-
ogy of all for comports. communknnons
and electronic enurement "cheerily.

Its mule (sees limn-wen integrated
circuit) project alone has pumped 5300m
over the 'past fist yearn into advanced
methods for melons the superthin: need-
ed for radar, missiles. codebreaking and
Menne computers Also ea:marled for
DAM LS a reported SI billion for SpOO
sonng a range of supercomputers which.
say insiders, "will outperform anything
the Japanese can'develop under thew

HIGH TECHNOLOGY
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tirnel-xneed co on:Ire p erne 0' Ind
ftrayenessuot o-aeramme
At leas: a amen "fifth.genintron

basher," ham sudaced. as research :to
recta around the Lined States. mainly in
unnersny Moo:atones. ou: also an small
stert.uo cognanms founded by academ-
ics. ennepteneun anc enpneenns enu-
res from the Ottani f am: COMOUILT indus-
try The latest supercomputer to go public
(the prototype was shipped last year to
the American nail is a cluster of boxesa
jut square capable a! caindaung user
billion instructions per second (the Japa-
nese government hopes to have a sunar
greyhound cf a computer by 15921 The
group that bush it spur: off mainly from
nearby Massachusetts Inuitute of Tech-
nology to form then own company,
Maul Machines. The firm to now
taking orders for a bigger Mader with
four tans the processing power.

U only a handful of the score or to of
American groups building advanced corn-
peters survives. the United States isgig
to enlarge us existing technology best to
computing over the next decade by as
much new eigineenng talent as its mills
have in totality. And that, not lean foe
the Japanese. is a sobering thought.

Reach out and crush someone
Even (bore than bresticthroughs in telecommunications technology, Ameroca'snew deregulated freedom to plug in. swath on and ma an inf°rrnati°nservice is breeding a whole new generation of infopreneurs

Americans complain about it. but if truth
be told they still have the best and cheap-
est telephone system in the woe& Japan's
is a good one tooabout as goo.: vs the
Bell System ass in the late 19b3s. P eh
means it is reliable and' cheap whet.
making calh widen the country, but not
particularly good at performing electronic
tncks like automatic call.forwarding, all -
waning. shorncode dialling. credit-card
billing. conference things Bell
yen take for granted today.

Americans also take for granted the
choice of being able to dial londsstance
numbers using alternative camels who
offer cheaper rates. Liberating the phase
system from the staignionopoly's clutch-
es (so customers mitchoose what they
want instead of what they are given) has
barely begun in Japan.

The United States is the world's domi-
nant supplier ax well as its most prolific
user of telephone equipment The global
market, worth S57 billion in 1982. is
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exar ec tr r-a lvF-
AncriUr imins:aruierS Zs, e t of
:ananese Lama lark Bu: teat nas not
mese:Inc lacer from becor,ung a auto:
exporter of telecoms protium. It now
sells web met SI otnion worm of toe
pnom ecumment zeroed. a n-are: of r.
esen to the Limed States how did that
hap

The main reason is the site of the
American market Itself. Though the
Amen:an share of tn: por.a.; telex:es
business is in: limes tzarilimen s.
pacticaln al, of is at nom:. Some 90%
of the oomesuc menet as command by
the nth, Arotn:an Te::phone and
Telegraph I' Ma Bei:- t Vanes :0% of
the Arne ncan market. w hue =has 'rad:.
none:s sold its tempnone eqummen: al.
most exclaims els abroad.

aid the dereplation of the American
phone sumo 'vise wake of ATLI'S 1982
consent-decree.hta Bell s manufactunng
arm (Western Beane) directed its enure
production effort at meetang just the
needs of the sanous Bell phone compa-
nies around the country. It got all its
insentions and designs from the legend-
ary Led Laboratories in New Jersey. and
neither imported nor exported a single
transistor.

Bell Labs has been responsible for a
blizzard of 0%110.300ns (transistor. laser.
stored-program control. optical fibres.
eta that hase &nen down the real con of
communications and raised the quality
and asailability of telephone service
throughout the United States. But be-
cause of ATLY's preoccupation .n the past
with just the domestic market. the best of
its technology bat had little direct impact
on the rest of she world. -The door to
capon Sala wt. thus left slat for tele.
corns suppliers elsewherefrom Europe
(Siemens. Ericsson, Thomson. GEC and
Philips). Canada (Northern Telecom and
blitel) encl.:span (MC. Oki. Fujitsu and
Hitachi).

Amencan firms retain their dominant
position in supplying switching and trans-
mission equipment But the Japanese
ham mounted a serious challenge based
on their growing expertise in transmuting
messages on the backs of light beams.
blade out of cheap silica instead of costly
copper. optical fibres can carry three
times the telephone traffic of cons ention.
al cables, need few repeater stations to
boost the signals and send them on their
way, are immune to electrical interfer-
ence and do not corrode like metal antes.

The early American lead in fibre op-
tics. built up by Western Electnc and
Gaming Glass. has been chipped away by
scientists at 'EC. Sumitomo and Japan s
telephone authority (.rr). Apart from
learning how to manufacture lowloss
fibres. Japanese companies base become
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s..eur in: minuu gases i ;ht.
tre.talg divots and minus:J.: rect.:sere
uses to: prole mg and cat:mg tne
messages.

Hand in glom with fibre optics is the
growing ttend towards diptal trarturus
nonsending %costa or picture mes
sages coded as the ones and zeros of
computerspeak. The transmission part Is
easy. but optical switching has presented
horrendous headaches and the compels.
don here is fierce.

lice: Amenzan makers hase used that
knoveloa to bettof commernal ends. In
particular. digital uansmnuon has been
used to speed the growth in data traffic
between big compute: systems. espemally
most owned by airlines. banks. insurance
companies and finanoal onutonons.
Here. the Feder*: Communications Corn.
mission has taken the mit:attn. by free-
ing Amenca's telecommunications net-
works so anyone Can plug in. switch on
and sell an usfomuuon service. Other
countnesBmain and West Germany
parucelarbhave been inexplicably
making life as difficult as possible for
their own int opre ne ura.

The lesson has not been wasted on
telecommunications mardanns in Japan.
They hase seen how getting the govern.
ment off the back of the telephone com-
panies In Amenca has spurted a vibrant
freeforall alu eaddcd ncemsr
creating numerous jobs in information
senses and mint local manufacturers
beadstart in carving out a piece of a brand
new high-tech business for themselves.

This new communications' freedom
even more than the changes in digital
switching and new transmission teetotal.

Getting smart

optiis on: e the key drog fonts
ben.nc me merger ornseer :ormaing
office automation and teireornmunua
non% teat is negation: to tut. pace a ore n
the United States. Last year. calm:e'er
maser ism absorbed Rolm. ,a leaden;
manufacturer of chp:e. ens ate.brarch
exchanges. At the Sarni time tne tele_
phone pant. Ant broadened Its grow-
ing base in computing and office equip
ment by buying 25% of Ohs mu in Italy.
The leader of the office.maorea non pack.
Xerox. is still suffering from a mica of
exots: technomp creamed up by enp-
neenng wizards at Its PARC laboraiones us
California.

Japan has no inten:ion of being left
behind. The government in Tokyo is
pressing on with its pan to prs aide as
much of its teiccommuniutions unites
as possible And while the mg names of
the Japanese telecoms business (Fujitsu.
Hitachi. trEC and Oki) may hase deficien-
cies of their own. each .s nes e rtheless a
big name in computing too. And though
smaller. all are more honzontally inte-
grated than AT&T. ISM or Xerox.

Wall Japan close the technological gap
in telecoms with America' Quite Posta-
bly But on!) through setting up shop tn
the United States. The reason concerns
one missing ingredient, row as essential
in telecoms as in computing' ingenious
software. Just as Motorola and Texas
Instruments have built semiconductor
factories in Japan to learn the secrets of
quality and cost control. Japanese firms
will have to establish telecoms plants in
the United States if they are to acquire
the necessary software skills %EC has now
done sofor precisely that reason

Manufacturing is au" doing high-tech, threatening to turn today's dedicated
factories full of Latomation into relics of the past

Microchips. co.aputers and telecoms
equipment will be to the next quarter
century what 'oil. steel and shipbuilding
were to the years between Hiroshima and
the Yom hippo, war More than anything
else. these three technologies will fuel the
engine of economic growth in countnes
that learn to manage their "smart" ma
ehinery properly. This will haste:. not so
much the trend towards service jobs. but
more the revitalisation of manufacturing
itself. .

Manufacturing? That gnmy old metal -
bashing busatesawhich the more prosper.
ous have been quietly jettisoning for
betteraid office jobs in the service sec.
tor? It is true that manufactunng jobs in
all industnal countries (use Italy and
Japan) base been shed continuously since
1973. In the Lamed Sates. employment
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in manufacturing industry fell 2 5% last
sear to less than 20% of the civilian work-
force.

But looking at jobs alone is misleading
In terms of manufacturing's contribution
to G%P. for instance. little has changed In
fact. manufactunng's share of salue add.
ed (at current pnces) in A faCtlea was
22.4 of GM in both 1947 and 1984 and
has wavered narrowly within the 20-25%
band for close on 50 years. So much for
deindustrialisation.

Manufacturing stall means big business
in anybody's book It currently contrib.
utes 5700 billion and 20m jobs to the
American economy, about $350 billion
(at today's exchange rate) and I% jobs
in Japan But manufacturing is really a
matter of how you define it Traditional
measures based on Standard Industrial

!WI ICOWSWan St/GUST n IN
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C ;:.6:stion cts.12, c7-.:,..1: Itz, s: Ste
rnr.r. oar ina: rtalug ar vstsag it a
11:thr; o going tot same was e strmee. .
toss: tneustry generals,up it stroke. . ' ..'

4
:..

.1 ,... .;.et SOftmam CIISMCUtill Mont 51 an r.. /V: ,"144k4,oohs/site new "nunufanunnrinduvry ...e.../3164v...
Or oaten enters the Amen= Treasury 'k'
Derarimenes calcu:auoru of grow:}:. 1st 1m
alone its visico of. what - constitutes
industi:y. .

What atm sure isthat the new battle in
manufacrunng competitiveness and pro.
durnoly d going to be fought in UK fields
of rthristr and desire technology. Here is
why. Mr Daniel Root e Mosarbusens
Institute of Technology has to say:

Cher the mu 25 pan. at, own the world.
send-stined tabour whether chew or tat
PeNAT.111 roan' sive way to smart

=as the key tamest: sr totrusu.
other chap Kora:, mso.:: nor

evertors American Lams: is our real
problem. Redoubt &thaw tan se rapid.
ly introducing Asa Pelecting the new gen
erasion of dens mu: mew equipment
and the comptes mad spirals that mast
accompany Una

It does not require an on protestor to
explain why cons ensonal nunufanunng
is limping out and nett computerised
forms of design and fabrication Me mus-
sling in. Uung the favoured yet/buck of
productivity (return on investment after.
discou ntine for the anent cost of money)
even backoftte.entskspc calculations
thou only two !anon really count. Ener-
gy costs are mks ant. being typically
4% of factory costs. Muth the same us
true for labour, which now accounts for
only 515% of total costs.

:The only significant. and controllable.
factors are material costs and production .
volume". preaches Dr Bruce Memfield
of the American Department of Com-
merce. Thus. with roughly :VOtit of mated-

Pr!
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From smoltestath.rr"7-

e cuts being in int entory, a lustin-
time" delivery system (like the Japanese
Lanban method for supplying comm.
nents to motor manufacu rent could us.
prove the real return on investment by as
much as 13 %.

Gnu; manufacturing volumes right is
tnckter. Here high technology is making
the whole notion of the speaapurpose
factory with its automated equiprenk
purring sm.-rihl yes it Chums eat
rrullicas of identical parts all made to the
same high standard of preasiona relic
of the smokestack past The marketplace
Is much more competitive today. no long-
er accepting the 10.12 year product life
cycles needed to justify the Investment of
such dedicated plants. The pace of tech.
nological chang is demanding that man.

.

ufacnued goods he replaced vier) fouror
five years: in r-r.s..=.r electronics, every
tro or three years.

The Japanese fact....- devoted se:elv to
tenons out 10 020 video reef:len a 'day
with a handful of werators c the end of
the linenot quite yet, but el.:grout
shortly to become. a magnificent anach-
ronism and epitaph to the age . f mm
production. It was a brief and puny era,
spanning just the single lfe from
Henry Ford to Socha° Toyed& To take
its place, a whole new concept of menu.
factunng is being hustled out of the
laboratory and on to the factory floor.
This is the final melding of microchtps,
computers, software, sensors and tele.
costs to become is themselves the cutting
tools of mannfactunng Industry.

The retooling of America
-Ft.exible makeanything factonea are beginning to sprout across America,
bringing bat". jobs that had slipped offshore

American engineers call it aM. Comput;
eintegrated manufacturing hurried
Into the workplace by a kind of Caesanan
sectionhas arrived before managers
hate had a chance to find out what they
really want or are able to handle. The

,;:',""": troubleand there have been plenty of
teething troublesis that cue has a

:f. grown-up job to do right rioe. To corps.
rate Amax*. it is the one remaining way
147of using the country's still considerable

.1 clout In high technology to daw back
c..as some of the manufacturing advantage

W... Japan has gained through heavy latest-
ment, hard work and scrupulous anat.
ton to detail.

American companies began pouring
big money into high-tech manufacturing
around 1991. All told. firms in the United
States spent less than S7 billion that year
on computerised automation. Today they.lo robota

ru tc0.0.0STAKIksT ZI +MI
are spending annually $16 billion. mostly

on more sophisticated cot equipment. By
1990 investment m compoterintegrated
manufacturing will have dcuabted to $'O
billion or more, forecasts Dataquest of
San Jose. California.

General Motors has spent no less than
S40 billion user the past the years on
factories of the future. Even its suppliers
are being hooked into ars salt compel.
cried information net, 'Boons them to
swap data with the giant motor maker ass
first step towards integrating them wholly
within its am environment. ttm has been
spending 13 billion a year on computens-
lag its manufacturing processes. In so
doing. It has been able to bring numerous
Jobs. previously done offshore, back into
the United States. Pleased with there.
sults so far. ISM has raised its investment
in auto an annual Si billion.

The heart of a use plant u a flexible
manufacturing shop which can run 24

,
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noes a dm oat wh.n moiliie of cling
roomed a. minutes father than days. and

able to tun out 'nunoredi of different
prooucn sauced of bane dedicated to
pi= one mine. The daunts:au rween the

bat of tradition] autOrnation (for exam.
pie. Toyou's Cbt01:a male in Napy a t and
the best of new soie an plants (for
example. General Electric's household-
apphance centre in Rentuely1 B that the
former autontates nisr the flaw of maim
a! through the factory. while tne !atter
autonams the tom! flow of mformaton
needut, for managing tnt emerprise
froM ordering the materials to paying the

-wages and skiplane the flnnhcd goods out
of the front door.

The aim of sett is not simply to reduce
the amount of area labour involved in
manufecturing a product (only 5.1! of
the Com The real savings come instead
from applying tenet computes and cow.
mu:nations controls to slash the amount
of waste (typically 30% of the cost)
through having uptotherninute infor
manna on tool wear. while nunatusurg
the handling. amusement and overhead
charges (reef) less than 0%) by know.
in; precisely where items are at any
instant dune) g the manufacturing process.
The net result is that a au factory has
much lower breakm en point than s highly
automated connnoonal plant. The ma
jonry of the aid plants now onstrearn in
the United States break even at half the
level of a conventional plant (typically 65-
70% of full capacity). And because st
does DM have to operate flat out from the
sten tw be efficient, i Coa plant mikes it
entice and cheaper to launch new prod
oda. That spells shorter life cyders --and
hence more frequent (and more auto.
tive) model ugdates.

That would be reason enough for enter-
pnsing high-tech companies to invest in
clit. But a number of American corpora.
uorts ate being encouraged for other,
TOM Stfitteeie, telsonS to integrate their
computerised manufacturing processes.
The Pentagon sees Cut as a nifty way of
allowing manufacturing capacity to be
sprinkled lightly moss the land, instead
of being concentrated heavily In targeted
areas along the Ohio Valley, pun of
Illinois and tip through 'Michigan.

The generals also see CDC plantswith
their rapid response and flexible, make.
anything mature as handy standby ca
puny ready to be instantly repro.
gummed to meet the military surge of a
national emergency, Apart from its tun,
military stockpiles. the Pentagon has to
underwrite a good deal of redundant and
idle capacity among America's defence
contractors. That is a political luxury it
can no longer afford.

Pressure from other pans of Wahine
ton is also helping to usher higheeh
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...to au A '
manufacturing into American Suzuki.
Togovernment gurus like Dr Bruce Mel
afield. the attraction of these flexible
manufactunng plants is that they are ideal

.

Let the daisies g
Bureaur:-...abC guidance is still no match
can take root and Bower ^

.

Who, then, ts beam suited to life on the
high road of technology -- America or
Japan? The answer IS complicated by the
way the two industrial superpowers have
boned their separate skulls in wh011ysepa
rate ways (table 3). Amencan technology
is overwhelming in big systems, software,
computing and aerospace. But nobody
an touch Jaw in the process technol-
ogies that underlie conventional menu.
fectunns. Amencan technology reaches
out for the unknown: Japan's bends down
to tend the commonplace.

The differences in style mirth, the
differences in ideals that the two peoples
hold dens. The Japanese have a urns:
"The nail that stands up will be harn
meted Cat." Th e Americans say: "Let the
daisies grow." So it is hardly surprising
that American technology is mdividualn.

Table 3: Balance of forces
Japanese strengths
App .d research and development
Immerser sseso.enshes
Cornme aPPIcanms
Process a and prod uebon tathnolon
Compere:es
Harchmrs
MPrealfttatie techno1:9

arry it

imiutunsuon
Snweaused mass...awn.

Porwvr.....Perrely........."/in

21 3

an: nit: for indu lt:a. parr
Eletxra:. Resuninouse o: rev, 1,J, en::
more so for the ten, of thounna of tins
wOfelhOpl across tne count* Mint !a.
pan has two-thirds of tin mdustne output
within the pup of broadused etre=
manufacturing pours. Amman Indus.
tr) b) contrast etas always retied neanly
on its 100.000 or no independent subcon
triune firms. In metal working, for in.
stance, 75% of the pans made in the
Unded States are manufactured by small
Independent workshop in nattnes of 50
Of inf.

The American Commerce Department
sees no anUtrust reasons why smaller
firms should not band together to share a
flexible manufacturing centre, mating
spindles for w &slung ma .uses one Mtn.
use, wheel burlap in: nee.. the: switch.
Ingo precision moans for a microscope
maker, crankshaft for diesel engines..
Microwave Cantles for radar equipment,
nose-cones for awa0es and to on. This
would reduce the investment risk for the .
individual firms. while providing a higher
return for the that plant as a whole. It
could also help rebuild much of the tutus.
trial base of sustbowl America. , , "

row
,

- "
for a fertile economy where anything

10:orfit:.?
tic, often erotic Ind always iconoclastic.
Japan's, If anything. u pragmatic, geared
punarily to problem-solving and hustled
along by a herd-instinct.

To date. Japan's tughtech wow, hat
been almost exclusively witt. develop-
ments that were predictable like pack-
ing more and more canals into d) ramie
RAM chIps, or making video recorders
Matter and Smaller This if a reltill of
having total matte* of the process tech.
nologies. kkliik all the basic break.
throughs for making semicortlumon
electron beam lithography, on implants.
non. plasma etching. etccame from the
United States. Japanese firms Improved
the ideas step by step until their equip.
Men( was a match for anything made
abroad.

By canymg out development comets.

American strengths
Base research.
Brea= auguel 'merman
sway
Noe Ssecluel Senn
Systems yabon
Software

Less,. tectratogws
AkKLMaaWe

New Secritect oat days
Customsatan

04 tC0.0.St WaoS f n ,tss



tr mten en:a t cr Mcread
ins Amen.tar way 0 pea.

tc a p ts e'y 0(0.50 0: eve rims
;am met abr. I: IVIT.Pir: :madmen
wur a rianse: of ncu rmatorfiene.y yet
vette: *am. duality and tekah..ty
armnmr. firms. Oi tint:*:. hate tradi-
tionally crane Cermet:: irn;r:ds emu ran es.
try ie. ,years. and then brought out
compete model outran Once a decade
or no. That has mute tneir products look
long in tne tooth then sudden') Midge
dramatsallyoften for me wane *rule
orsign bzet and proaucuon wrinkles are
toned out. .

Am encan technology hts also tended
to be geared for use mainly at home (for
example. telephone systems. motor can).
land its smaller domestic market. Japa-
nese technology has been frees tc
farther &find. The Stanford ecentinstu.
Mt Daniel Olunoto. makes Me punt tau
thouen Japanese farms base esceSed at
trohnolopes tied closely to Commodities
with huge export markets (for example,
continuous mums to steel. emission-con-
trol for motor can. opts:a. outings for
camera krues1.13tely they have begun to
do well in technolopes for domestic use
too. Some examples include emu= In-
terferon and Inierieukin 11 In phannaceu-
heals. diptal switching and Uansnusuoo
In telecom:m=3w= And with their
breakthroughs to gallium arsenide semi-
conductors. opuielectrorsics. supercera
mina and composite matenshi the Japa-
nese have shown themselves selectively
capable of innovating at the frontier of
knowledge as well as anyone.

On the whole. however. Japanese (Inns
have been Inn successful with technol-
ogies that are inherently complex. not
pan k-via:1y predictable and dependent
upon ideas spnnpng from baSkresearch.
Making Jet engines is one such technol-
ogy. Devpung autraffic-control radars
is another. Des eloping computerinded
design and Inanufactunne systems Is a
third. And despot Puffs -tareettne of
lasers as a techwlogy to be conquered.
little progress has been made here to
datebecause not enough basic research
has been done in the necessary branch of
physics.

Such inadents pant to tens {rob-
lems in Japan's educational system.
While Japanese youngsters outperform
uestem school children in all meaningful
tests of mathematics and science, their
training stresses rote kerning rather than
enticel analysis and creative Synthesis. At
unlverury, their signs in problesolvsng
are enhanced at the expense of their
abilities to conceptualise.

As faculty members. Japanese scsdiern
men ate ant tenants unable to fraternise
as paid consultants in industry during the
summer ,neenc)11 So Japan has none of

1.1 C OZ.Ou4r AuOr.cir pore
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int trr., ..od: beu ter. rasa tr
..cerr? end :..n1fOct:a ors .r.a
cr...ranerses ser and Route 12.e. S.an
for: and Simon Valley and a hundred
otner camouies across Amens. Aiso.
be:aust al. rot using umseauas

HI.SH TeClikIOLOGY E,

Janus are stateowned an: run npitii es
a cutvenat se amis. oureaucracs. r is
difficult to Amman grams fel guer.ic.
sm. I 10 Inc mut. deserting cccccc chefs
tamer than me most senior.

it .ne clays t nen Japan mind store .he

Lift-off for the airborne economy
Form about Amens f underground
=nom of don.sourselfen pushing
hamburger arts. pain: trusties and illicit
drugs Above the consentsonal Coo)?
M). a siuspangled wealth launcher lift.
ec 0.N tine or four )can aeo-40 take
am rotate of the soann power and
pi...meaning cost of minortups the
bealue of the murk telephone me-
not.* the chimera 01 Prnident Rea
per scam Auk and. acme all. the
tee:soave/1 Minion of computing.
commutations and office ;luta:noon,
Sleet AnIcn.:11 Mating new airborne
economs.

The Ent thing to understand k :cut
nobody is quite sure kw well even
Ammo's conventional economy *
foram; let alone its underground or
mergrovnd component'. The only items
repined properly seem to be Impute,
and unemployment. The troubles that
the economy is changing to fastfrom
ollangkd businesses based on metal
bashing and caning things around to
newfangkd cots thin mum. transmit
and memorise scraps of information.
What is foe sure, the leading economic
Indicators those monthly headlines
that send 'An:bran-aground the world's
finanoal mallets seriously underesti
mate some of the most Impoeunt growth
sector within the United States.

Because the statistics bane not kept
=LIthe way Amman bonnets-is
sournsuonallud, computer

sled and more soviet-oriented. the pia
cure the stautocians punt depict an
economic landscape of a decade or two
ago, Here are scene examples of lagging
statistical response:

Companin ate classified by indusina/
sectors using definitions last updated in
1972.

Twenty )ran after computers swept
manual gammons onto the dustbin. the
first pm* index foe computers has Just
been introducedand is still Imam
pk se. Where A menm's compoine costs
hive been assumed to be fired. hence.
fonb they Ind be deemed to fall (as they
bane actually been doing) by at least
14% a yeasaddffig nearly 1% to GAP.

An archaic prom-suns quern foe {o
pug foreign trade, confronted with a
90% Increase la imporu over the pate
decade, Is ignonsig Ametica's growth in
(mien rates. A significant peoponion
(tome say IS20%) of Americas moons
now toes unreported.

Measures of family Income. designed
in an age then welfare au a duty *Ord.
omit non-cash components such as com

puny Mile benefits foe profesuonals
(pension netts. deferred income pram
heath and lift insurance. eui and in.
find rovemnurr. atunancs lo: thr poor
(focc Stamp. ten: subsidies. et:).

Poverty n toll maned b comump
non panerni of the mid19SUL then a
family of three spent a thud din income
on food. The same food bagel today
costs a fifth the equivalent family's
income.

Don't snigger. Dewitt budgetary
cuts, the Amman statistical system is

one of the Wu in the world, In only
real weakness is thatempto)nent
um aidethe sternum used for deter.

sa .maorgmwshtendtobeby.
peoduen of non -missed spoon (such
as the Internal Revenue Sernas. the
Cannon Service, Medicare and the De.

area fair fn ro
oaf

t eAaure).
As suds. they

clean compkte at
timely slat capons would Ile..

Consider some recent enmities
mused by the quickening paced techno-
logical Mange. Wins 70% of Americans
being .empaoyed b the service sea=
you nosed be tempted to caueorise the
United States as essentially a service.
based economy. It is. But you would not
think so from the Standard Industrial
ClasuSaido (ire) used In generating
the Inpuboutput tables foe measunng
inn. This has 140 tkreedign codes foe
manufacturing fums. only an foe mu.
sum. Mofeom, wee the sir tyuem
was tut revised in 1972. whole new
business acthuies (for example. ssleo
rental, computer retailing. soft. see

discount braking. futorpowned
retail outlets) have sprung up, while
°then hese ithered away.

Nuts and bolu. for inuaoce. are In an
SIC oncgOry all of 'bar oure4toging

otalpeed t of lust 46.003 Enve
lope makers. again with their own sic
category. peon& fewer than 2.3.W9
jobs. Yes one sic code In the service
sector alone, general medical and surgi.
cal Ampule, now coven some 2.3m
people. Lon of higb4ech ten= busi
nessesrsduding computer stores and
schwas pubbibers and manufactur-
ersdo not even qualify foe their own
SIC cedes yet.'

There is no reason why all sic altta
ties should be the same she. But She
imbalance exaggerates the importance of
traditional manufacturing at the es pense
of *ervieet in ire Amman economy.
Atmt sG, it allows whole sections of
Amend 1 looming hightech economy
lo go unreported.
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Back to the future
A fitment or two at the lutumsull drtpet
an, tioa,ts omit 1 'Glee account at It
:toms me limo of tomorrou sic:mat.
op Ftru. to Sthcoa Valley week Mr
Alan Rat. refugee from such technoop
cal hoeds as Duero. Stanford Xerox
tam and Atari. u basadan misuser),
outage at Apok Computer, Butid.tg on
the teaming intones of John Dean and
Jean Pura. Mr Kit n 'ma; to Malt
its:ass ansraier ti eempeal ut10
enough pewee to outram use suer

enovpicietlioes so cute krtan
Walt of reference nutenal. enough
ekver software to couple man's natural
desire fur customise fantasies nib ha
mute shiny to leant Iron caw's:cunt.

The Ctuimpt. canto 'Ostatook".
constants the 'eductive poster of both a
tido fame and a puffin amt's sooty.
can with the cultural resources of a
Wary museum. an gallery and concert
hall combined. Difficult to male? You
bet. esponall) if the *hole Pim bat to
fain a package Do agar than a notepad
and be cheap enough foe es en schoollsd

Smalltalk Is the computer language Mr

..am..1Cataa-
has has des eloped to alto. Lids to
Of:sena with the lent's, amoafier The
rest 0: Int ingredient are all etnnniegt
can urapnable. sun prohibinack en.
Demo c and wrath") lot the ume being
But a dead/ ago the first personal
computer *as jut being built at contd
curie es sense Its fon:Dona equoatent
sodas cons less than 134. Suit on.y s as
snails, Mr Ray his ample time tt
Dtrantol in the ianda 01 InLiouns wr
ounpters nub open mulcts and a sense

of u °rim r sull taloa.
Nen. meet Mr Ted Nelson. gads).

prophet and seikonlesied computer
Crackpot. unth , a lifetime's obsession
strapped up on an totunsoul gs.iaam
totted uher Colendge's wthanhed
poem) l'auda., Boon of booadoggte.
notruh n suite sure, But the pant piece
of toimate lot steenrie one s own
thought promisee (tnduchne ahernanue
piths. menial tuekvelis and intellectual
leaps' is Audis belong an imbue* or
upon.

Conceived mynahs by Mr Nelson
ulule a modem at Hamad as tlmpy a
nottleeping geogram foe preserving

men though:. \ ana.7,u re, Wince into
a tots: literal* poorest` Mesh.* neat:
Organning die thoughts. unit traces
mounts buttratia. outman e ensues
ano sumo. to crutstetetenret Car.
men t er.anideeing tot ice putl.rimg
Int Munn; ono Sospag a Matt of the .0
maims to es en Ostler author cited

tiff% oocwnern m Xuadu't daishose
has links to au 'mammal antecedents
and to onion Cos (nil related comes
The finked relerenzes roil fiat leol
notes tam% teat Namee often an
electronic tartuat st ma. km
can be leaved there and then. Because
the whose process u otlt to a none.
gunnel nay. the inventor cant the out.
put `hspertert".

Mr Seiko looks lomat! rn the day
when anybody can create Wan he or she
aatt(rocs recipes to research papas.
sonnets to soapand put it into Naas.
dais database and quote or ale snared)
else. Royalttes and subnnalues. mom
cored autonsaracIffy bs the Ana crunput
er. would be pod wording to the
amount of tune a user wit online and
reading a speak document. It sound'
peaty wild at the moment, but hspersert
could be commonplace helots them°
tarr lt oat

n.duatial hashis 'lath foreign Ikences.
homegrown dncMpment and production
eicelketce. the inadequacies of its educe.
basal system and atadarue research
hardly mattered. But such shoetconuass
ate becoming increasingly a problem as
highcch competition intensifies. eiw-

Nor can Japan all on its little firms to
provide the inn:mattes titbit of wove.
boa such entemnses proud° in the Unit.
ed States. And with their bravest employ'.
meat practices. Japan s big technology.
bated corporations ravel) get a chance to
attract highflpng talent Irons outside.
Technologleal diffusion between small
firms sad large corporations, and be.
',teen companies generally as engineers
swap jobs. Is one of the more invigorating
foreeS for snots anon in the Lana States.

4Or. also. IS there an adequate nay in
Japan for financing may Innovation out.

tick the big corporations. Since 197S.
Art rican equir markets have raised SS
to eon for *tortllas in (korona:1 atone
and a Make S3.3 Whoa for new biotech
companies. Over the same penod, is.
paa's venturcespia. ',vestments in Mgt.
tech !maid just Zen.

Luling all these things. the Japanese
have sought a substitute. This is one of
the main reasons for urn's speaal ern
phasic on collaborative research pea-
jettsaa in vta or lifthgenerstson corn
miters. To Mr Gary Suonhoute of the
University of Michigan, Japan's lauded
indourial policies are fink more than a
substitute for the ingredients that Amen
can companies enjoy from their sibrant
a petal and !stout mitten. .

As for urn's infamous [Mustn't too
gain g. ma n) Japanese (as well as foreign.
en) have long doubted ita effectiveness
and behest it is no:totally inappropriate
any* ay. All technologies hate started
moving amply too fan to wait upon the
whim of bitted ng bureaucrats. It is not as
though Japanese civil tenants have
Chown themselves any better at picking
Industrial wiruseri than officials else.
where: and none his bettered the
Me hand of the marketplace.

Apart from possessing %only greater
resources of welltrained brains, more
dt, use and Ikea* forms of finance. and
a Weser and more acquisithe domestic
failat. America hat one final. decisive
factor muting In its fmour the pace of
lawsuits,' stuff,
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High.tech products tend to have two
things in common: they fall in price
rapid') as scoductiOn builds up (they
possess steep teaming curves) and they
get replaced fairly frequently (they have
shaft life cycles), The trend in high.tech is
toustds things becoming steeper and
'honer. So the competitive ads &aisle of
Nang first to mulct it going increasingly
to outweigh almost es e rstMag else.

This welts an end to the traditional
lou lou.ant approach that Japanese
cumpsnies bate used so SoCteUfully to
datecorning in second with massive vol.
um and fora aid prices after *then hue
primed the market Hencefonh. Jam
nese firms ate going to have to tale the
tame technolopad ntksand pay the
lame financial penallicsat C,Ch.Orla
Ise And that puts the ads saute diad-

ally on the aide of Tonle( ingenuity

114 (COVYAITIAKM/11 as 101
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Mr. WALGREN. In the same way, you indicate that the effort in
implementing the President's Order will be, in your words, direct
and substantial. Understanding the limitation of resources, obvi-
ously something measurable has to be committed to that, and one
of our problems wTh Stevenson-Wydler is we never could find the
measure of it. We put the principle of the obligation to spend effort
on technology transfer in the laboratories, and yet it was largely
said, oh, we were already doing that, or something to that effect.

I really wish particularly now to set out a new effort to facilitate
collaboration between the laboratories and the state and local gov-
ernments and universities and the private sector. The question
would be could you detail what resources the Department is going
to commit to making that happen to create an effort that we would
properly describe as "direct and substantial"?

[Question and answer follow:]

216
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QUESTION

I really wish particularly (as) we now set out (on) a new effort
to facilitate coilaboration between the laboratories and the
state and local governments and universities and private sector,
and the question would be could you detail what resources the
Department is going to commit to making that happen to create an
effort that we would properly describe as 'direct and
substantial'?"

AMOR
The Department is expl-ring different options of ensuring an
adequate resource level to carry out these important functions.

In response to the priority placed on enhancing R&D'cooperation
between Federaiiy-funded laboratories and the private sector by
the Administration and the Congress Commerce is establishing an
0 lice of Federal Technology Management under the Assistant
Secretary for Productivity, Technology, and Innovation who in
turn, reports to the Under Secretary for Economic Affairs. This
Office will be the focal point for some of the collaboration
activities you mentioned.

To be effective, P L. 99-502 requires delegation of authorities

from the head of each agency to its laboratories. The Secretary
of Commerce has made the initial delegation to the Under
Secretary who has organized a Departmental Committee for
Implementation. When the Department's laboratories deve.op their
internal implementation plans and procedures, the Under Secretary
will delegate operating responsibilities to them.

P.L 99-502 also assigns three Government-wide roles to Commerce.
The first is to provide what can be called technica_ assistance
to other agencies and their iaboratories To this end, we are
developing model cooperative R&D agreements that laboratories can
use as a guide in specific situations Further we are nearing
completion of a set of educational materials for laboratory
managers and staffs on how to take advantage of the new
legislation in managing technology. These materials are
scheduled to be made available to the agencies and their
laboratories in July.

The second Government-wide role involves reporting to the
President and Congress on agency activities under the Act We

have contacted the agencies with significant laboratory
complexes, and are organizing an interagency implementation
committee. One of the first things the committee will consider
is the type of information that will be needed to produce a

useful report In addition to helping with the report,
considering this question now will concentrate attention on the
range of actions that agencies need to take in the near future.
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The third GovernMent-wide role is for the National Bureau ofStandards to provide administrative support to the Federal
Laboratory Consortium (FLC). A memorandum of understanding hasbeen completed between NW and the FLC, the FLC has appointed astaff liaison officer, and FLC work is progressing.

In addition, the Department is reviewing its activities under
other statutes to make them most supportive of 99-502. Forexample, the new Office of Federal

Technology Management will beresponsible for the regulations under which all agencies license
inventions they own, particularly those made by Federal
eptiloyees. Tfieae regulations, and perhaps their underlyingstatutes will :eviewed for improvement opportunities. ThisOffice is also investigating

ways to improve commercial use of
Federal technology other than inventions, such as computer
software.
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Mr. WALGREN. I would like to ask you to comment further on
that. I have to respond to the call to a vote on the floor. It will take
ten minutes. Do you have ten minutes?

Mr. RIGGS. Absolutely.
Mr. WALGREN. All right. Then let's suspend and I will be right

back.
[Recess.]
Mr. WALGREN. Let us resume.
Let me reiterate the effort to ask you to measure the size of the

problem that you think we are tailing about with respect to the
lack of careful attention by American managers to being taken ad-
vantage of in international joint ventures.

I would also like to underscore that you say in the testimony
how important it is that Government-owned, Government-operated
laboratories enter into cooperative R&D agreements. We have had
one that we have been trying to promote for ete last three years
stemming from the President's Science Adviser's steel initiative,
and I am sorry to say we were deferred one year and rescinded an-
other and then unfunded in the next. So to put the meaning to the
words, it would seem that that would fit almost hand in glove with
that effort that you are making there.

Although that comes through the Department of Energy and
might not be directly in your purview, I just want to raise the flag
that there have been attempts in these directions before that have
really not been met with receptivity.

You indicated that one instruction wolild be to encourage reten-
tion of ownership of federally funded technical data by the contrac-
tors involved. I would like to raise a concern about than in that
some data certainly would best be disseminated through a library-
type approach in which it isn't the ownership right of the informa-
tion that really encourages its dissemination. How would you dif-
ferentiate between data that might be more, fully distributed if it
were considered proprietary but the other very broad range of data
that really might wind up less widely used if it were held in that
framework?

Mr. RIGGS. I think that when you talk about the dissemination of
data, and particularly a lot of the data that is developed in govern-
ment labs, one,of the over-arching concerns centers on the national
security aspect. Of course, the Executive Order acknowledges that
over-arching concern.

I think there is another way of looking at this particular issue. It
is the .interest of those of us in the Department of Commerce, and I
think increasingly now in the government itself to move as rapidly
as possible into commercialization of federally funded R&D One of
the things that would help is obviously to let contractors to retain
certain intellectual property that they have developed because
there is a tremendous motive that is. associated when one has own-
ership, when one has the ability to have proprietary interest in a
particular item.

At the same time, I think your point is extremely well taken
that there are other data which may have a greater value if they
could be more widely disseminated, as you suggested, through a li-
brary-type StStem.
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So what I am suggesting is that there are obviously competing
interests on this partidular issue. It is one that is going to have to
be worked through, but I think that other than this over-arching
concern about national security, I think that we in the Department
of Commerce would be most interested in having the route taken
that would best ensure the greatest commercialization. If that, infact, would be one which allows the contractor to retain it in con-trast to wider dissemination, then I think we would probably comedown in favor of that.

As I said, the 'bottom line that we at the Department of Com-
merce are seeking is commercialization. We believe that commer-
cinlization is something that is not only good for American busi-
ness but, frankly, very good for the American consumer.

[Question and answer follows:]
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Question:

I would like to ask you if you couldn't try to measure what has
happened in response to the 1980 effort to allow small businesses

and universities to participate in patent incentives that, as I

understand it, has been a matter of law since that time.

Answer:

I am pleased to state that all federal agency funding

agreements now allow small business and non-profit contractors to

elect title to inventions as provided by P.L. 96-517, as amended

by P.L. 98-620 (The Act).

By leaving title to federally funded inventions in small

business and non-profit organizations as provided by the Act,

there has been a substantial positive impact on commercialization

by such entities. This substantial positive impact I mention, is

confirmed in an April, 1987 GAO report (attached). The report

states that there has been:

a. increased invention reporting by small business and

non-profit contractors;
b increased licensing of inventions by small business and

non-profit contractors; and
c. increased bidding on government contracts by small

business contractors.

Further, since businesses know that universities can take

title to federally funded inventions, they are no longer concerned

that their research efforts could be "contaminated" by federal

funding with the possibility that a federal agency could assert

title rights to resulting inventions. Accordingly, cooperative

arrangements between universities receiving federal R&D funds and

industry have grown 74 percent from $277 million in FY 1980 to

$482 million in FY 1985 ( in constant dollars). The GAO report

also points out that while the influence of the Act alone on

competitiveness is difficult to quantify, the overall effect of

the change in federal policy has been positive. These facts lead

us to believe that the Act has been an unqualified success in

fostering the establishment of R&D cooperative agreements in turn

which lead to commercialization of Federally-funded inventions.

The positive impact of the Act on commercialization has also

been confirmed in a July, 1986 report published by the Association

of American Univer-sities (AAU) entitled "Trends in Technology

Transfer at Universities" (attached).
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encouraged business sponsorship of their universities' researchand have reduced their
universities' administrative costs. ThePublic Law 98-620 amendment that removes licensing restrictionson nonprofit organizations will be significant for their

universities' innovation efforts. Small business representativesstated that the title rights provisions have encouraged smallbusinesses to bid on government contracts and to participate inthe SBIR program.
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A
Association of American Universities

U
President

HRHORANDUM

From: Robert H. Rosenzweig

June 1986

This report, Trends in Technology Transfer at Universities", is

the second report of the Association of American Universities'

Clearinghouse on University-Industry Relations. The Clearinghouse

was established in 1983 with the help of a grant from the Pew

Memorial Trust with the purpose of providing all interested

parties with information about university policies and prac.ices

relating to research collaboration between universities and

industry.

The first report of the Clearinghouse, published in February

1985, addressed two 13311123 of concern to universities: faculty

conflict of interest. and the delay of publication of research

results. That report illustrated how universities have adopted

policies and procedures that address these and other related

problems that accompany industry-sponsored research agreements.

In selecting a topic for the second report, the Clearinghouse

focused on the activities of universities themselves rather than

faculty members. In addition to permitting and sometimes

facilitating industry-sponsored research, many universities are

i
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now taking steps to arrange for university-owned inventions to be

developed and marketed. In some canon the university itself

undertaken the development and marketing of the invention.

In others, the univernit entablinhen either nonprofit or for-

profit entities to perform similar functions.

This report dencriben the diverse approaches currently being

taken by leading research universities, both philosophically and

pragnatically, in forming and implementing the role of the

university in technology transfer and lioenaing. All the

inatitutiona participating in thin :survey have given extensive

consideration to the rinks and benefits of technology transfer

activities. As one might expect, the practices of the sampled

inatitutiona differ markedly and no do the reasons given for

those practices.

The AAU hopes these materials will prove to be informative and

Useful.
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PART I - EXECUTIVE =ME!

This AAU report, Swint In IAshmnIns/ Transfer Al 0111.2=1111,,

is based on responses to a survey questionnaire in 1985. The

questionnaire sought information regarding the technology

transfer aotivities of universities. speoifically:

whether respondents had reatruotured their internal

patent and licensing efforts in order to inc the

number of inventions owned and successfully licensed by

the university, and if so. the oircuastances of the

decision to do so and the results of such efforts;

whether respondents had established an external entity

to undertake teohnology transfer of university-owned

inventions, such as a nonprofit foundation or a for-

profit ooapany, and if so, the eircumstanoes of the

deoision to do so and the results of such endeavors.

The survey responses reported widespread ohanges in internal

patent and licensing aotivities and oorresponding inoreases in

the number of invention disclosures provided by faoulty to the

university. The report explores circumstanoes that may have

oontributed to this trend, inoluding:

ohanges in federal patent polioy relating to universities;

a new approaoh to the publio servioe role of universities

which encourages technology transfer;

growth of state eoonoaio development programs which

provide incentives to universities to link university-

vi
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based technology with the business community;

'requesta from faculty for Nigressive technology transfer

capabilities in the university and corresponding

financial incentives to faculty for their

inventions;

reduced funds for research from other sources.

with. regard to external foundations and companies to provide

patent and licensing services and. in 30210 cases, to provide

funds or investors for further development and arkettng of an

invention. the survey results were inconclusive. Two p:oblems

with the-survey information rendered the results unclear:

few institutions reported such activities;

those that did report undertaking such activities did not

report the accomplishments and failures of these

activities.

The text of the report discusses .n depth the discernible trends

in university teohnology transfer and the prospects for the

future activities of universities in the commercialization of

research results.

vii
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, FAST INTRODUCT/011

A. human at ALL

The purpose of this report is to review the results of the

seoind university survey oonduated by the Clearinghouse on

University Industry Relations. The subjeot matter is the

teohnologY transfer aotivities of universities. The principal

fooua is the efforts of universities topromote development and .

marketing,ef university researoh results.

The first report or the Clearinghouse. University WI and, ,

Procedures Remarding Conflict sit Interest. an Delay Dt

211111mA11212 (February 1985), was based on university. responses

to questions regarding two issues growing,out of university

industry research relationships; conflict of interest among

researohera, and delay of publication of research results.

Notwithstanding some differences,among universities, the first

survey demonstrated remarkable similarities among institutions in

establishing policies and procedures regulating faculty conflict

of interest and contractual delay of publication.

The first report concluded that there are dynamic forces

operating both within and outside the university to encourage

cooperation between universities and industry, especially in

areas of new technology. Those considerations have directly

affected the functions of the university itself, prompting many

administrators of major research universities to consider

seriously for the first time the proper role of the university

1
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in promoting the successful transfer of its technology from the

laboratory to the marketplace.

The responses to the second survey differ dramatically

from the first. Major research institutions have diverse

policies and procedures concerning the extent of the university's

role in the business of developing and marketing inventions. The

responses indicate that many of these differences may be

attributed Co:

differing philosophical approaches to business

relationships;

inexperience in business matters;

available resources of the university;

the cooperation and initiative of state and local

governments in promoting innovation and new business;

'the differing interests and concerns of researchers.

These factors, and the responses of the universities surveyed,

are the subject of this report.

B. DAmkstund

1. Overview

a. Divergent aoala of Universities and Businesses

Universities, like other owners of intellectual property, must

protect their inventions. They do so through the federal system

of patents or copyrights. If the invention is unsuitable for such

protection, an owner of an invention may choose to keep the

2
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property secret, although many universities treat secrecy as an

inappropriate practice. Once protected, a university seeks

methods for perfecting, marketing, and manufacturing the

invention. and eventually licenses it for a financial return.

The method most frequently used Is to negotiate a license

agreement with an intereated party who wiahes to bring the

invention to the marketplace. In exchange for the opportunity to

USG. manufacture, and sell the invention. the licensee pays

royalties to the owner of the invention. Typioally, the inventor

is entitled to a portion of the royaltiea from the invention.

Unlike other owners of intellectual property, however,

universities have been the object of a controversy concerning

tkeir role in prome:ing development of inventions resulting from

university research, espeoially in *high technology', areas. The

goals of entrepreneurs who take business risks to develop

products and services for profit differ greatly from the teaching

and research goals of universities. These differences are at the

heart of the ethical and legal iasues surrounding university-

industry interaotion.

Notwithstanding the considerable differences between the profit-

making goala of the private sector and the scholarly and

educational goals of universities, the two parties each have

resources that are needed by the other. The university can accept

the financial support provided by industry and the industrial

sponsor can accept the university's concerns for quality and

_ _
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impartiality it its research. Thus the two can form a respectable

and profitable research relationship. Many participants in these

-relationships, and others in government, believe that university-

industry oollaboration brings a benefit to both parties, and

thereby to progress and innovation in the economy.

b. Additional Factors Pointing Toward Collaboration

Several other,faotors,have contributed to the increasing expecte-

lion that universities should assist industry's application of

new ideas. Those factorss'include:-

2 changes in federal patent laws relating to universities;

O promotion of university-industry interaction by state

governments;,

O university interest in enhancing the income flow

from university-owned inventions;

O the interest of entrepreneurial faculty in opportunities

to reap greater firiancial rewards from their research

efforts;

I a.greater willingness on the part of industry to adapt to

university concerns in order to structure the

sponsorship of research and licensing of the results.

Many universities have recently begun to expand their role in the

commercialization of research results. Universities evaluate the

activities relating to technology transfer by considering issues

such as the appropriateness of such activities to the primary

mission of the institution and the amount of risk involved in

promoting business development and marketing of research results.
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Although the universities surveyed have been successful in

increasing the teohnology transferred from the university to the

marketplace. few have also been able to become participants in

. the commercialization oftheir own technology.

o. Survey methodology

The information offered and conclusions drawn in this report are

based on the responses of institutiona.to a questionnaire. (The

text of the questionnaire appears,in Appendix A.) Some .

institutions- invited to participate in the survey chose not to

respond. Others answered only 30320 of the questions or offered

examples to illustrate an answer. (A list of the universities

that responded to the survey appears in Appendix B). Thus the

responses are not readily adaptable to standard methods of

quantitative data analysis. Therefore. unlike_the first report

of the Clearinghouse, this report will not offer conclusions

based on the percentage or number of universities undertaking

certain technology transfer activities. Instead, this report

offers a broad discusaion,of the trends among the universities

that did participate in this survey, and sets forth.the universi-

ties' own examples' to, provide greater insight into those

activities.

2. Role of the Federal Government: Changes in Federal Patent

Law

a. Description of the Changes in Federal Patent Law

In 1980, a significant change in the federal patent policy

5
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regarding inventions made with federal assistance was enacted.

Public Law 96-517., the Patent and TrademarkAmendments of 1980,

provided that univorsities,and small businesses ,could retain

patent righte.to inventions resulting from research conducted

with federal funds.

The purpose of the change in the law was to facilitate the use of

goverAment-fun'ded inventions as the basis for commercial

products. Until the new law was enacted, only five percent of

government-owned inventions had been utilized by business. 1/

Congress was concerned that this low utilization was partly the

result of restrictive federal patent policies and the preference

for non-exclusive licenses. Such licenses are perceived by

entrepreneurs to be necessary to Justify the risk and capital

investment in development and marketing of inventions. By giving
%

the university clear title to the invention and the financial

incentive to promote its development. Congress hoped that

research results from federally-funded research would no longer

lie dormant. 2/

b. Results of the Change in Law

P.L. 96-517 and subsequent amendments enacted in 1984 (P.L. 98-

620), appear to have had the intended result. This new patent

policy has further contributed to a change in attitude by loth

universities and industry concerning cooperation on developing

technology. In reporting the 1984 amendments to P.L. 96-517 to

the House of Representatives. the Committee on Science and

Technology stated:

6
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"These laws [P.L. 96-517 and P.L. 96"=480, The Stevenson-
Illydler lot, relating to promoting teohnologioal innovation
within the governacint] and other events have made government
researoh officials more sensitive to and more interested in
000perating' with the private seotor. Universities and small
businesses have had incentive to promote inventions made
undir.',.federal oontraot and more federal inventions have been
the basis of oommeroial products." 3/

Many respondents to the Clearinghouse survey credit the new

Federal patent 14'4 with providing the incentive for the univer-

sity to establish an aggressive patent and licensing program.
.11

including the commercialization of inventions resulting from

privately supported research. However. other respondents stated

that Federal patent policy had no impaot upon their patent and

licensing efforts. This latter view was shared both by institu-

tions that are pursuing an aotive program and those that are not.

One explanation for such a discrepancy is that the Federal patent

law is only one of several factors that have influenced

university deoisions on the appropriateness of teohnology

transfer aotivlties.

First, the university may have been encouraged to pursue an

aggressive patent and licensing polio:, because of interest in

greater oommeroialization of research reaultL by faculty

researohers. Second, it is also possible that a statewide

economic development program involving the university may have

increased awareness among administrators concerning the

university's patent and licensing efforts. Thirdly. the impetus

for an aggressive technology transfer program could have been

generated from an administrative office of the university rather
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than*the office responsible for patent and lioensing activities.

In some oases, the Office of the President, in examining the

relationship between the university and local industrial

researoh, may have brought attention to the university's patent

and lioensing program.

In spite of these diacrepanoies. the fact that the Congress

°hanged the Federal patent law to enoourage universities to own

and market federally-funded researoh results tends to validate an

entrepreneurial approach by the university toward all research

results- it owns.

3. Sole of State Governments: Changes in State and Looal
Development Efforts

a. General.

Many state governments, facing the need to revitalize industry

within their boundaries, have turned to universities in the state

as oentera of innovation and opportunit.:. The National Governors'

Association stated this premise in its report 2ADIMM1MAI ADA

Dtotith: May* Initiatives ID Teohnoiosital Innovation (October

1983):

"State governments are oriticallt situated to encourage and
faoilitate the process of technologioal innovation...They
support the'vaat majority of- the nation's publio
institutions of higher eduoation where most university
researoh and development take place. They provide
significant teohnioal, management and finanoial assistance
to new and existing teohnology-based firma from whioh
Innovations to the marketplaoe flow. Equally important,
state govornmenta are in a position to build.the kind of
partnerships with eduoation and industry that stimulate
innovation and help to ensure its oontinued vitality and

8
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relevance." 4/

One trend that can be identified from the responses to the survey

is that public universities tended to be involved in innovative
,a

technology transfer activities as a result of state economic

development prograaa. In addition to state start-up funding for

new research centers, the initiative for the university's

activities is assumed by the state. In these cases, universities

are one component of a state-wide strategy to undertake

technolOgy transfer aotivities.

b. Variations Among State Economic Development Programa,

Some states have established cooperative centers among several

universities in a single region of the state and require industry

partibipanta to provide funding to the center. Other states have

grant programs for universities t.o establish their own programs.

The initiative for a program may have oome from the legialature,

the governor's offioeorAl task force appointed by the governor,

or from the atate,office of economic development. Some programs

focus on a single effort or industry. others disperse funds

widely. Of course, state universities are an integral part of a

state's resources to enhance its eoonom,. In addition. most long-

range. state programa,include the participation of private

universities in the state.

a. Usefulness of State Beonomic Development Programa

The partioipation of the state, government in effort.. to promote

collaboratioR,hetween industry an& universities is often an

9
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enoouregemmmt to both parties. Industry partioipation is

Inoreasmd by thm,state's commitment of funds. The university

,relies on the state aa,a buffer between it and industry demands.

Many respondents to the ,survey-stated,that federal and state

programs to, promote oollaborative research aotivitiea have also

helped inorease the number of inventions patented and licensed by

the university.

g. lizample: hem Jersey

One example of a sweeping approaoh by a state to enhanoe its own

eoosomy, io-reflected in the Reoort Ihs 0overnvls LAlsig11g2

ga AAlinal ,g TaehnoloRY fam Its ASAIA At MAW limatx (December

1983). The Commission's report sets out four support mechanisms

to promote university - industry oollaboration in the state. The

Commission reoomaended the.eatablishment of advanced technology

oentera to- support equipment aoquiaition andreaeara at the

state's public and. private higher education institutions.

Industry would oontribute to the °enters through affiliates

programa, membership fees, matohing grants, and in-kind support.

The report also -soon:landed a matching grant program awarded to

ind'.eidual researchers working in emerging teohnologies with

oommeroiel potential and a program of Inoubator facilities to

provide law-cont space to sew oompanies to be selected by the

apoasoring univarIity and to be financed by state-bso.4 revenue

bonds. Lastly, *,F-A Commission proposed a technology extension

servioe, moAeled after the Agriculture Extension Service, to

sooelerute application of new teohnology to industry.

10
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The New Jersey Commission also selected technological fields to

be targeted, and recommended the establishment of a state venture

capital fund, new loan programs, and modifications of

restrictions on investment and tax benefits of high technology

investment. The Report also provided strategies for increased

attention lo.education. training, and job development.

To date, the state has established five advanced technology

centers with the help of a $90 million bond issue. The centers

include the Center for Ceramics Research at the State University

at Rutgers (which began. with support from the Rational Science

Foundation), the Hazardous Waste Center at the Hew Jersey,

Institute of Technology. and the Center on Biotechnology and

Medicine jointly with Rutgers and the University of Medicine and

Dentistry of New Jersey. In addition. the state has established a

permanent Hew Jersey Commission on Science and Technology to

further implement the report and to support science and

technology in the state.

e. Example: W18004810

In 1983, the State of Wisconsin established the Technology

Development Punt. to provide funding for new technology projects.

The University of Wisconsin established its Office of Industrial .

Research and Technology Transfer in that same year. The Office is

finanoed in part by the Fund, and its purpose is to promote,

facilitate, and develop cooperative research and development

11
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programa and to guide faoulty in their pursuit of oomaeroial

development of inventions..

f. Other rumples

Other notable:etate eoonomio developnent programs whioh

eatablishid seaters for researoh at universities are the Ben

FranklintParthership in Pennsylvania and the North Carolina

Biotiohnology.Center in North Carolina.

4. Mole of Universities

The survey responses shoved that universities do not have a

unified view of their role in teohnology development incl. its

relationship to husinees. Hostinstitutions stressed their

oonmitment to edubation and the transmission of knowledge to the

public. domain. Thin,prinoiple was olearly stated by the Loting

President of the University of Wisconsin in a letter

a000apanying the response to the survey, in whiob she stated that

teohnology transfer aotivitiea "have been motivated by a sense of

our respon.ibility ,to ooamunioate knowledge to the broader

soientifio and teohnioal oommunities, rather than as a souroe of

additional reeearoh funding. Indeed our general experience has

been that teohnology transfer is in this sense an expense rather

than an moose item." 5/

Other institutions oharacterize their aotivitiea as

entrepreneurial. The President of the University of Utah, Chase

X. Peterson, refers to that institution's activities as "academic

oapitalisa', and reports that the institution, is aggressive in

12
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its roleAta business faoilitator for faculty and other

entrepreneurs who wish to utilize the resources of the university

to develop businesses from university research results. 6/ The

University of Utah frequently takes an equity interest in new

ventures to ooaaeroialize inventions resulting from research on

oaepus.

As a result of the varying approaches of institutions to

teohnology transfer, the types (.7,f activities they have undertaken
At

oover a wide apeotrum. Some universities had considered the

formation of porporationa or,other arrangements which required

the university to undertake financial risk based on the

oommeroial success or failure of tho developed produots or

servioes. These institutions have formed new enterprises based

upon carefully oonsidered recommendations and a subsequent

business plan. Some have rejected suoh notion. Others had not

oarefully oonsidered suoh aotions, but have rearranged the duties

of personnel within the institution to direct more effort into

patenting inventions.

13
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Part III Tachnolaey Transfer gaagmailditAs Within um

Onivereity

A. Background

The activities of a university to protect
intel/eotual property

and to septet inventions
sucoessfully may be conduoted by the

university itself,or on behalf of the university by an entity
outside the institution's

direot oontrol. In order to determine
how such of this activity is oonducted inside

versus outside, the
survey asked respondents

to desoribe their internal operations
for patenting and licensing

university-owned inventions.

including their use of outside patent management firms for

evaluating invention disclosures and filing Patent applications.
The survey asked: Does the university enoourage faculty to
disclose inventions; upon what basis does the institution
distribute royalties; and has the university increased its
efforts to promote the

institution's patent and lioensing
program?

B. Results of SurVer

1. Xstablishment of University Patent and LioensingCapabl.:Ity

a. General

Host of the universities
responding to the survey have revised

their patent policy within the last three years or are presently
in the process of so doing. Recent revtsions place greater
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*aphasia on technology transfer, Techniques include identifying a

single office within the university to be responsible ror

negotiating licenses with industry, and providing incr.:toed

monetary end support services incentives to faoulty to encourage

invention disclosures. In most oases the revisions were

undertakm0 t4t reoommendation,Of an advisory committee

appointed,by,the president or a vice-president of the university

oonsisting of faoulty, staff, and administrators and reporting

direotivbaok to_the president or the board of trustees of the

,university.

b. Example: University of Washington

Foy example, in 1981, the University of Washington formed a

University Task Force on Technology Transfer to review

policies and practices. Among other items, the Task

Foroe recommended new policies to:

reward faoulty for research with commercial potential;

revise patent policy in light of the federal patent law

changes;

provide greater royalties to the inventor,* department for

research;

est.tblish a new office to coordinate ventures ith outside

firma and the newly established Washington Research

Foundation.

Further. the Task Force recommended the establishment of a

standing committee to monitor this policy and its implementation.

The university adopted and implemented all of these

15
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recommendations and all patent and licensing matters are now the

responsibility, or theOffice of Technology Transfer.

The University of Washington reported a dramatic increase in the

output of their licensing program. In the first half of 19859 the

university had received 75 invention disclosures as compared to

25,in each year between 1978 and 1982. The university also

reported an increase in the number of licenses and the number of

inventions being evaluated for commercial potential.

cr. Results of Efforts to Establish University Offices

Every institution that has tried to increase the number of

patents and licenses of university inventions has reported an

increase in the number of inventions disclosed by faculty and

an increase in the number of licenses of inventions successfully

negotiated with industry by the university.

In conjunction with the establishment of a separate office within

the university to address the university's patent and licensing

needs. many universitios have act out to increase the visibility

of their patent and licensing program. Public relations efforts

both inside and outside the university have accompanied a greater

emphasis on technology transfer. Many institutions-provide new

publications directed to industry to advertise the resources of

the university and its willingness to engage in negotiations.

Sone institutions hold seminars for industry repr sentatives to

introduce researchers, describe the university's capabilities,

16
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and tour the univursity's facilities and instrumentation. In some

eases these activities are part of an effort by he state to

attract new high technology industry.

2. Patent Management Firms

a. General

In 1977. Rensselaer Polytechnic, Institute established its current

procedures concerning patenting and licensing inventions. The

Institute's major reason for changing its procedures was

dissatisfaotion among faculty with the patent-management firm

previously engaged he Institute. As a result, the Institute

established a Patent Review Committee consisting of faculty

members, and administrators. Faculty researchers submit invention

disclosures to the Committee. When the Committee determines that

an invention has commercial potential, the Institute may patent

it or submit it to a patent management firm. If the Institute

retains thft option to patent the invention, the Office of Grants

and Contracts undertakes the task of preparing a patent

application. Licensing arrangements are conducted by a patent

attorney outside the Institute.

Suoh efforts-demonstrate new uses of patent management firms. In

the past, the typical arrangement between a university and a

patent management firm had been as follows: the university would

send all invention disclosures it received from faculty to the

patent management firm for evaluation. The university would not

compensate the firm for the evaluation of the invention. The firm

would be under no obligation to accept the invention for further
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lotion, ut if the firs woold,reoelye.my.major
portion of

the royalties (aa mwoy.as helf).00
,the university and the

inventor.would-sherp,Chcremaiefier. Royalties would be paid after

the firm was opmpeneated
for,its,effptts;in pateptiog and

licensing the iaveon:

4.'peitiiaa-;bt'ase at Patent 1111.6gement Plama'

The :survey responses indicate that there is no longer a standard
Use of patent management

firas,aaongoinlyersities. Sops

institutions_cceduct,patent macegemeat_activities t:ithip the.

university while others have maintained:lopg established

relationships with a particular. patent management. firm:

The traditional arrangement with a patent management firm has

become increasingly unacceptable to many universities because

it requires the university
to relinquish,control,of the decision

to pursue a patent. Nor are faculty researchers satisfied with
the passive role of,many patent management firms and the lack of.

attention given to the development of their inventions, Several

universities atatad that one reason they abandoned their patent

management firm was the dissatisfaction of researchers with their

exclusion from the process of evaluating their invention for

commerciLlitation.

c. Alternatives to Patent Management Firms

Host of the institutions
which have terminated a prior patent

management arrangement have now established, as an alternative.
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an in-house patent-and licensing office Or a separate foundation

aaaooiated with.the university to Peiform the funotion of

evaluating inventions for possible patek protectiOn. The. trend

toward bringing the patent manakeaint function into the

university or transferring the function to a foundation is clearly

a response to thelack of attention by and control over_patent

Management firms.

3one institutions have negotiated new arrangements with patent

Management firms to provide for more focused consideration of the

university's invention disclosures. This approach is most often

used IA lieu of establishing an in-house capability for patent

Management, but several institutions have done both.

1. Example: University of Colorado

For example, the University of Colorado has an agreement with

University Patents, Inc. (UPI), which was recently renegotiated

to provide for special contingencies. The agreement provides thai

upon request of the Regents of the University, UPI shall grant a

license to a university-owned invention 'to a new venture fvaded

in whole or in part either by the Regents, by the Colorado

University Foundation, or by any affiliate of either of

them... /7 This provision allows the university to fora or

support-a new company to develop an invention without the direct

participation of UPI.

Further, if the Regents. obtain a research grant or contract from

a for-profit, nongovernmental entity, and such entity receives an
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option for other rights from the Regents with reapect to future

inventions_made as,a.reaolt,of such funding, the Regents can

exclude UPI from,a share of such,future inventions. Thin

permits the university to include provisions concerning the

divelopment'of inventions within a contraoi directly with an

industrial sponsor.

The Univerxit of Colorado has established a foundation and.a
tor- profit corporation, (to be discussed further in Part IV), in
part because its former arrangement with UPI permitted UPI to -

aocept only a small fraction.of
the invention disclosures offered

by the university for
:commercialization. The corporation is

expected to undertake the risk of pursuing inventions,refuaed by
UPI.

ii. Other fteMples

Another example of a modified patent management agreement is

demonatrated by the University.of Kansas and Research

Corporation. Under a new arrangement, a representative of

Research Corp. travels to the university campus to seek out

inventions among researchers. In addition, the University

established an al Alta committee to review inventions, rather than
relying solely on the determination of the Research Corp.

representative concerning the commercial potential of research
results.

Purdue University has a similar arrangement with Research Corp.
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in whioh,a representative from the firm contacts each faculty

member who has a retlearch-grant to determine whether any research

results should be disclosed for possible oomdercialization.

3 Revisions to Royalty Arrangements

Another practice used to promote technology transfer within the

university is the revision of the un,varaity royalty distribution

arrangement with faculty inventors. For example, the UniVersity

of Michigan changed its royalty distribution as an incentive to

inv±ntora following the recommendations of-two freulty

committees. The old distribution formula` provided for a flat 20

Percent share of the royalty income to the inventor. The

remaining.80 percent was diiided evenly between the Inventor's

department or school and the university to support further

research. The newly revised formula provides for distribution of

royalties, after the university recovers its expenses for

patenting and licensing the Invention, in accordance with a

sliding scale providing for 50 percent of the first $100,000 of

royalty income to be distributed 'to the inventor and the

remainder divided evenly between the inventor's department and

the university, 40 percent of the second $100,000 to the inventor

and the remainder divided evenly between the inventor's

department andthe university, and 20 percent of any amounts over

$200,000 to the inventor ann the remainder divided evenly between

the inventor's department and the university. The unive..aity's

share is used to maintain and expand the Intellectual Properties

Office. The department or school may use its share to support

research activities of its faculty, at the discretion of the unit
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The University of Washington also has a revised royalty

distribution plan. After recovering an amount equal to 15 percent

of the royalties for administrative expenses of the Washington

Research Fo.ndation, royalty income is distributed as follows:

the inventor receives 100 percent of the first $10,000. Any

'amount received above $10,000, but not exceeding $40,000, is

divided among.the inventor (50 percent), the inventor's

department (25.percent), and the Graduate School Research Fund

(25 percent). Any amount over $40,000 is divided among the

inventor (30 percent), the inventor's department (20 percent),

and the Graduate School Research Fund (50 percent).

Hodified royalty distribution
arrangements were reported widely

by respondents as an incentive to researchers to disclose

inventions and to remain in the university rather than

to enter the private sector in order to commercialize research

results.

C. Summary

The survey responses regarding the efforts of universities to

enhance technology transfer of university inventions conducted

within the university's organizational
structure tend to show

that:

e most institutions have increased the number of personnel

22
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responsible for evaluating intelleotual property, inoluding

the establishment of separate offioea to promote teohnology

transfer and to undertake patent and lioenaing aotivities;

many institutions have reduced or abandoned the use of

patent management firma beoauae of the laok of their direct

a000untability te.the university;

moat institutions have revised their patent polioies to

direot university reaouroea to develop inventions and

rediatribute royalties to oreate inoentivea for faoulty.
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Part IT ToehaoIony Transfer Conducted From Outside the

University'

L. Background

The survey questionnnaire asked respondents to describe any new

entity created by the institution outside the university's

organizational atruoture to undertake development and technology

transfer of inventions. The survey asked respondents to describe

how the deoi8ion was made to establish such an entity and the

nature of the relationship between the entity and the

institution.

Universities have undertaken technology transfer for many

reasons, including:

to promote economic development in the state;

to attract and retain faoulty;

to generate income for the university;

to fulfill a social duty to translate ideas to useful

products and services.

Why a university establishes a technology transfer entity outside

its organizational structure is a complicated question. Some

institutions hope that the funotions to be performed will

be more effioiently carried out if their own decision-making

structure is not utilized. Others believe that the types of

deoiaions to be made, (i.e. the evaluation of the commercial

potential of an invention and the suedeseful development and

marketing of a product) should not be under consideration by the

very administrators that are operating an institution to perform
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bowie research and to educate students. Income from oommercial

activities may Jeopardize the tax-exempt status of tie institu-

tion.

The anticipated advantages of oonduoting an institution's patent,

licensing, and ,ther technology transfer activities outside of

the university include,:

providing greater identity and visibility of those

activities to the business and venture capital oommunity;

avoiding entanglement with university requirements or

administration or, in the case of public institutions,

statewide or systemwide restraints;

allowing for flexibility within the new organization to

respond to opportunities without taking the entire

university's interests into consideration.

B. Reaults of Survey

Based on the responses to the survey, entities to conduct

technology transfer outside the university nay be placed in two

categories: nonprofit foundations and for-profit corporations.

Few universities reported on technology transfer aotivities

outside their university. The institutions that did report

that they had establiaA foundations or corporations outside the

university provided desoriptions or materials that promoted their

activities and future plans. The aotual accomplishments of these

activities, however, generally remain untested.
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One recently established foundation has been denied tax-exempt

status by.t.he Internal Rev;nue Servide. The Service's decision

waa uphild'ii the' United States Tax Court, which agreed that the

commeroial activities of the foundation interfered with its

charitable, scientific, or educational purpose.

In the case of the for-piofit technology transfer companies

established by universities, the Clearinghouse was unable to

acquire information on the financial status of the companies.

Although this leek of information alone does not lead to a

generalization. several university administrators contacted

by AAU expressed disappointment and uncertainty regarding the

ability of these companies to attract investors.

1. Nonprofit Foundations

a. General

Of the 39 respondents, ten reported that their universities had

established nonprofit technology transfer foundations.

Nonprofit technology transfer foundations of universities have

been established for the primary purpose of owning the

university's patented inventions and supporting further research

on campus with the royalty income received from commercialization

of those inventions.

b. Example: Wisconsin Alumni Research Foundation

The classic example of a nonprofit teohnoloo transfer foundation

74-871 0-87-9
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is the Wisconsin Alumni Reaearoh Foundation (WARP) at the

University of Wisconsin. WARP was founded in 1925 when the

University Board of Regents refused to permit the university to

apply for a patent on a university scientist's discovery that

vitamin D could be produced in foods and drugs through

ultraviolet irradiation. WARP aooepted the scientist's assignment

of the discovery and proceeded to patent and license it,

directing muoh of the income from the disoovery to the

university.

WARP continues to patent faoulty inventions and to support

further university research with the proceeds. VAiira articles of

incorporation (seoond restatement, Hay 2, 1975)qtate its

purposes, inoluding:

To promote, encourage, and aid soientifio investigation
and research at the University of Wisconsin by the faculty,
staff. alumni, and students thereof, and to provide or
assist in providing means and machinery by which their
soientifio discoveries, inventions, and processes may be
developed, applied, and patented, and by whioh such
utilisation or disposition nay be made of such discoveries,
inventions, and processes and patent rights or interests
thel.in as may tend to proiide funds for and to stimulate
and promote further investigation and researoh uitlin said
University.

To pay out and distribute the corporation's funds to or
for soientifio investigation and research at the University
of Wisoonsin. /8

WARP is totally independent of the university. It has no

faculty members, regents, or administrators on its Board of

Directors. WARP aota as the patent and licensing manager of an

invention assigned to it.

Until 1983, WARP provided fifteen percent of the net royalties on
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an invention to thelnventor. At that time, WARF's royalty payment

polioy was ohanged. Presently, an inventor recaivea a $1000

payment from VARY hch as patent applioation is flied' on his or

her invention. If the invention in suocessfully licenied, the

inventor is entitled to twenty percent of the gross royalty

payments received by VARF on the invention. WARP will accept an

equity interest in an inventor's company when the company is the

licensee of the invention-.

In addition. fifteen percent of the gross income is provided to

the inventor's department to support research. The departmental

executive committee decides how this ,research support eill,be

used, and may decide to invest the funds to produce income for

the department to use for research. The remaining ;cocas from the

invention is provided to WARP to carry out its support of

research at the university.

WARFla support of research activities at the university is

extensive. WARP provides all of its net income each year to the

university to support research activities ($8.5 million in FY

198(). The overwhelming majority of WARFla current income is

derived from an endowment which hi" been the beneficiary of

royalty income from a small number of highly successful patents,

including the irradiation proces. dating back to WARF's

inception. WARF attributes its continued success in part lo the

outstanding financial management of its portfolio.
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MARF doea not participate in the seleotion of reaearek to be

funded. The OraduataAohool Research Committee, which consists of

over 30 rotating, faculty members appointed by the Chancellor of

the Madison eampws. subfits mcbudget request to WARP each year

basecrupop.ressarah, propoaals approved by the Committee for

funding. Froposels are submitted directly to the Committee by

faculty members.

Recently, WARP expanded its role beyond patent management. It

organized a wholly-owned fully taxable subsidiary in 1984 to

design, mennfaoture; and market an improved hearing aid device

based tddigiial microchip technology. The new company i3 a Joint

venture Witii in established Wisconsin corporation and is

intended to reduce the inad-tigie between research and delivery of

the product to the marketplace.

o. Example: Brown University Research Foundation

The Brown University Research Foundation was chartered to deve:op

technology transfer with industry. The Foundation i3 a separate

legal corporation from the University, but its Board of Directors

consists entirely of university administrators. The University

pays the Foundation for its services and all royalties are

provided to the University for distribution in accordance with

its patent policy. Beyond the typical patent and licensing

arrangements, the Foundation has tormed new ventures, including

an arrangement in which the university and a corporation became
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equal partners in a joint venture. The Foundation has a'so taken

an equity interest in a company in exchange for the technology it

owned.

d. Example: University of Pittsburgh Trust and

Pittsburgh Foundation for Applied Soienoe

and Technology

The University of.pittaburgh established the Pittsburgh

Foundation for APPlied,Science and Teobnology in 1982. Although

it was originally a wholly -owned subsidiary of ,the University, it

is ourrently,,a whollyrowned subsidiary of the University of

Pittsburgh.TAumi'i The Truot.was,established.in 1983 as a wholly -

owned subsidiary of the university to operate ventures outside

the traditional universitysetivities. It was hoped that the

establishment of the Trust would permit the university .to support

profitImakinb ventures without Jeopardizing 1.ts tax-exempt

status. remove the, university from direct legal liability for

products or services of such ventures, and provide funding to the

university for reinvestment. The University's Board of Trustees

approved the fornation,of the Trust. The Foundation was

established after.consultation with faculty and the Board of

Trustees.

The Foundation's purpose is to bring together the university,

private sector research and development resources, inventors,

entrepreneurs, and venture capital to develop new technology, to

conduct technology feasibility, marketing, and financial analyses
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of new inventions, to assist in acquiring funding for inventors

and small firma, to develop buaineaa plans aasociated with

inventions, and to take an equity interest in new ventures. The

Foundation hem an equity intereat in 31X companiea.

The Oniveraity of Pittsburgh 13 an example of an institution that

has the benefit of both its own new entity and tLe :support of an

active state economic .developsent _program. The FoUndation has

established a Center for Entrepreneurial Aasistance funded by the

Een,FranklinPartnerahip (an-eoonomic -development program ln the

State of Pennsylvania), to provide funds for start -up companioa.

The Universitvof Pittsburgh iswn aotivw,particip:Itt With

Carnegie- Mellon Oniveraity in the Western Pennayliania Advanced

Technology Cenier, one of the centers established as part of the

Ben.Franklin,Partnership to rooter high-technology industry in

the :state. The Center funds reaearch projects and one-third of

its funding ia,provided;hy the state (84.7 million in 198k).

e. Example: Washington Reeearoh Foundation

In the °toe of the Washington Reaearch Foundation (WSF), initial

funding for the Foundationaa provided through a bank loan

underwritten by buainaaa enterprises in the state. One of the

purpoaea of the WRY is to increase high technology

enterpreneurahip in Washington State. WRF 13 intended to :serve

several universities and nonprofit research centers and to be

active with and visible to the buaineaa oommunity. Faculty

meabera at the Univaraity of Washington aubmi their invention
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disolosurea to the university's Office of"Teohnology Transfer but

it is the VRF that actually evaluates the invention and advises

the inventor and the university on a patent and commercialization

strategy. The university assign its right to the invention to the .

WU which applies for the patent, selects a licensee, andmay

Delp the licensee arrange.finanoin and marketing of the

invention. Royalty payments are made to the UHF which reimburses

ltaelf f4r its expenses on the invention and pays the remainder

to the inventor, the inventor's department. and the Graduate

School Research Fund. WRF has also expanded its activities beyond

patent and licensing arrangements to establish the Biological

Materials Distribution Center to make available, for a fee,

biological materials from the University of Vaahington to

commercial companies for research purposes only.

f. Federal Tax Implications of Foundations: Tax-Rxempt

Statue

in 1985, the United States Tax Court determined that WRF was not

operated exclusively for ,charitable, scientific, or educational

purposes within the meaning cf section 501(c)(3) of the Code and

therefore was not tax-exempt. Based on the facts adopted from the

administrative record, the Court determined that WRF's proposed

activities (it was not operational at the time of the

administrative proceedings) further a substantial commercial

purpose, that is, the successful licensing of technology to

maximize royalties. The substantial commercial purpose of the

Foundation rendered it taxable.
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The VHF Tax Court, oase,may affect the ourrent and future tax

exempt status of other teohnology transfer foundations, making it

more difficult for other foundations for which the primary

purpose is patent management and technology transfer to operate

as taxexempt organizations. However, several aspects of the

formation and purposes of VHF differ from VAHF and were

considered by the Tax Court in its determination of VHF's

commercial purpose:

O VHF was capitalized by a bank loan guaranteed by business

entities.

6 WHF's purposes include strengthening and diversifying the

economy of, Washington State, as well as increasing the

rate of technolcgy transfer from universities.

* WHF proposed to obtain patents and other rights to

inventions and license them, provide information

regarding teohnology transfer, and publish a newsletter

on its patents. Its activities did not include a

research support component, although WHF asserted

unsuccessfully that its royalty payments on such

patents could be used to support research at

universities.

2. ForProfit Corporations

a. General

The seoond category of technology transfer entities established
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to conduOt auoh activities outside the university is for-profit

corporations. Of the 39 respondents, five universities reported

that they hid established technology transfer companies.

b. Example: Michigan Reaearob Corporation

the University of Michigan established tha Miohigan Research

Corporation (MAC) in 1985 to develop inventions of University

faoulty and to promote tcohnology transfer and entrepreneurship at

the University. The original idea for a technology transfer

entity was suggested by a fifteen-member Task Force on

University-Industry Interaction, composed of faculty members and

administrators appointed by the University's Vice-President for

Research in 1981. The Task Force recommended that a nonprofit

entity be established to act as a broker between faculty and

industry to commercialize their research ideas. The Task Force

report suggested that MAC be controlled by a Board of Directors

to include business representativestbut with majority U .versity

representation on tha Board. MAC would also be guided by a

Scientific and Technical Advisory Board to identify activities

with commercial potential and to review proposals for new

programa. MAC would contract with the University for office space

and administrative and business services. In all other respects,

MAC was conceived by the Task Force to have the same access to

University facilities as any other University unit.

The Task Force anticipated that MRC would aggressively pursue the

commercial exploitation of research results. MAC would create
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interdisciplinary project centers to develop research results and

compensate ita staff competitively with the private sector.

Actual development of a marketable product would be conducted by

licensees or hi the faculty inventor through his or her own

company, which could receive financial. management, and buliness

liaison aaaistance from MRC. "In either case, MRC, the faculty

entrepreneur. and the University could have equity positions in

the product being marketed." /9 The Teak Force expected MRC's

capital to oome from several sources. including the University,

industry, private foundations, and the federal government.

Further consideration of the concept was undertaken by a

faculty member and an administrator, with the asaistanco of

faculty steering committee. They produced options to be

considered by the Faculty Senate on June 21, 1982 which dispensed

with the nonprofit model and recommended a for-profit MRC. Their

written recommendation is attached as Appendix C.

Following the adoption of the recommendation to establish a for-

profit company, the University Regents approved a loan to MRC.

The University and MRC entered into a contractual arrangement on

March 20, 1985 entitled The University of Michigan Commercial

Development Sponsorship with the Michigan Research Corporation".

That document identified the.area in which the University

expected MRC to be most active; the commercial sponsoring of an

undeveloped idea which has the potential for commercial success,
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but needs aignificant,furtner.aponaored research and development,

and business aponscrOik to develop its pqtential." /10 INC is

expeoted to be advised by the University's Intelleotual Property

Offioe of new ideas resulting from research at the University.

NBC Will then 'be givei an opportunity to oomplete a patent search

and develop ahuainesa plan, during whioh time the University

wilA refrain from purauing any arrangements with other third

parties for commercialization. If accepted by the University,

MRC's plan will be implemented during a "time-limited exclusive

option to arrange for oommeroialization". /11

Further amendments to the dooument were agreed to on April 23,

1986. /12 It provides procedures for FIRC'a development of start-

up companies with faculty and allocation of an equity interest in

auoh companies to the university.

NBC is still in the. early stages of its activities. It has

been masking Small Business Innovation Reaearoh (SBIR) funds from

the federal government to provide funding support for its

operations. No information is avatiable regarding NRCJa ability

to attract funding or ite technology transfer activities.

n. Examrle: University Research Corporation (Colorado)

The University of Colorado established a for-profit corporation

named University Research Corporation (URC) in 1983 The

corporation's Articles of .ncorporation state that its purpose

is: "to develop and market research discoveries, to invest in and

operate business entities established to develop and market
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research discoveries, all generally In cooperation with research

institutions located within the State of CoIorauo. /13

UfiC is autnorised to issue common stook and to offer its
t.

stockholders the right to invest in spin -off ventures resulting
:

'from Its technology transfer activities, to provide funding in

exchange for equity interests in spin -off companies, and to enter

into joint ventures t: support an inventor's oommercialization of

new technology. UkC's Board of Directors is intended to be

independent of the4University, although it IA to include one

representative of the University or Colorado Foundation. URC is

also in the early stages and no information is yet available

regarding its financing or technology transfer activities.

d. Joint Ventures

Two universities reported that they have joined with venture

capital firms to establish for-profit corporations. Washington

University is in the formatkve stages of establishing an

organization using university technology to start new local

companies. Tne university will provide the technology, the

venture capital company will manage the company, screen the

technology for commercial viability, organize and staff the new

companies, provide or attract needed capital, seek licensees,

arrange for product ievelopcent, and sel, or convert start-up

companies to publicly-held corporations.

The Michigan State University Foundation supported the creation

2.67
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of the Heogen Corp. in 1981. Neogen also received funding from

venture capital companies. Its purpose is to develop products and

services from Michigan State University research, to arrange for

faculty to undertake ownership in teohnology thoy develop, and

to enhance bioteohnology development in the State of Miohigan.

Heogen supports research at Michigan State and receives a license

to any patentable inventions resulting therefi,om.,Heogeo can

develop a now product from ac invention or support a new start-up

company. The faculty may submit research proposals ..o the

University to be presented to Neogen for, funding. However, the

company conducts its own evaluation of the research proposals it

selects for support.

e.'Wtiolli-Owned

Two universities have established whoZly-owned subsidiaries of

the university to conduct technology transfer aotivities.

Washington University established the Washington University

Technology Associates (WUTA) to undertake product deyelopment

activities from technology developed at the Engineering School.

WUTA was established to perform or contract out product

development, to start-up small companies, and to assist small

companies with licensed teohnology.

Case Western Reserve University established a wholly-owned

subsidiary which was named University Technology Incorporated

(UTI). UTI has responsibility for commercial technology transfer

campus-wide. It has an independent Hoard of Directors selected by
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the University. UTI wan oreated to evaluate the oommeroial

potentii of univeraity teohnology, to design and implement

development strategist:), and to market teohnology. UTI may

lioense an invention, enter into joint ventures. and assist in

oreating start-up ooipaniea. The University's Offioe of Researoh

Administration reviews invention diaoloaurea and than refers them.

to UTI. If the teohnology requires further rerearoh, the Offioe

of Reserroh AdMlniatration is prepared to assist the reaearoher

in obtaining further rerearoh support. If the invention requires

further development, UTI will arrange development support. The

oompany also provides an intellectual property protiotion

strategy, the market for the produot. designs a business

strategy for marketing the product, an arranges for finanoial

underwriting of the product.

C. Summary

Whether universities will auooeaafully establish technology

transfer entities outside. the university atruoture remains

unanswered. The nonprofit model has been challenged by the

Internal Revenue Servioe beoauae of its oommeroial aotivitiea.

However. the for - profit entities do not yet have any discernible

traok reoord for attraoting investors. It remains to be seen

whether universities will be able to atruoture teohnology

transfer and comieroial development activities in a manner that

maintains the university's aoademio and research 121.531.0n5 and

undertakes aucoeasful oommeroial aotivitiea.
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PART CONCLUSIONS

Can universities support research activities in an iapartial.

scholarly aanneand thin participate in the commercialization of

research results as competitors in a business environment? It is

clear that universities are exploring this question and will

experiment with different structures to. combine these two goals.

The success of such activities depends upon the expectations of

the institutions. The universities that have chosen-to reorganize

their internal patent and licensing capabilities have already

achieved increased disclosures and income from licenses. The

universities that are currently trying to organize technology

transfer entities opt:side the university structure may have

difficulty finding a nonprofit structure that can be sufficiently

entrepreneurial or a corporate structure that can compete with

private business. Federal and State incentives have increased the

odds for a 00033 but whether universities will find it worth

the effort and expense of being their own entrepreneurs is yet

to be determined.
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NOTES

1/ See leport.by the Comptroller General of the United States
entiticd Federal Ananainnl Policies nag 2mAnIlnAn A= In
AsmarAmai xilk Patent 1IIg imnsimina Ainndaftnla at llaa.

2/ Ibid.

3/ Committee Report of the Rouse Science and Teohnology Committee
accompanying H.R. 5003, The Uniform Science and Technology
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Association of American Universities

April 26, 1985

APPENDIX A

TO: AAD PRESIDENTS AND CHANCELLORS

FR: ROBERT N. ROSEW8WEIG 1641-

RE: CLEARINGHOUSE ON UNIVERSITY-INDUSTRY RELATIONS

I am writing to ask your cooperation on the second project of
the AAU Clearinghouse on University-Industry Relations. As you
will recall, the Clearinghouse was established in response to
congressional concern that cilivessities must be /irate of the
potential ethical dilemmas posed by research activities with
industry. The Clearinghouse has been in operation since 1983,
collecting and disseminating information. The first report of
the Clearinghouse was issued in February of this year and it
concerns conflict of interest and delay of publication. The
information we received as a result of the first request is
informative both in demonstrating how each institution rssolves
its own policy problems and in establishing how research
universities are addressing these issues generally.

We are now, requesting information on activities intended to
extend the university's role in the research enterprise beyond
the conduct of hasic research to include participation in the
transfer of technology to the 'marketplace. The range of possible
activities reaches from an active patent and licensing program to
the establishment of a corporation to develop prbducts resulting
from university research. We would like to receive desc.iptions
and accompanying documentation, including any public relations
materials. Equally valuable are examples of such activities which
the university decided not to undertake, or which the university
abandoned.

I recognise that we are not asking easy questions, but the
thoroughness of each response is crucial to the success of
our effort. As before, we are not requesting confidential
information. If it is necessary to delete names, dates, dollar
amounts, or other specific details from documents, we would be
pleased to receive them in such form. The actual language of
contracts and policies is especially useful.

The following examples may make clearer the kind of information
we seek and the value that such information might have to
university officers.

Side 710 Om &pont Code Isiduntort DC 20010 2024660J0
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In response to changes in the law which permit universities
to own the patent rights to inventions davelored with
federal funds, University X has decided to develop its
in-house patents and licensing capacity. In'additIon, the
university is.undettakinil . new marketing strategy to inform
possible licensees of ttu inventions available for licensing
by tha university and is encouraging faculty members to be
awareo the commerc$al applications of any inventions'
developed in their laboratories.

1. Has your institution adopted new procedures to.enhance the
income flow to the.univeraity from the development of research
results?

2. If so, describe the procedures adopted, i.e. have you created
a new office or hired new staff, have you developed a public
relations campaign?.

3. If not, do, you use a patent management firm to evaluate
inventions And seek licensing arrangements?

4. Are you conducting an active search among faculty for
technology innovations and inventions that could be licensed?

5. Have the changes in federal patent policy within the last five
yearn influenced how your university treats non-federal support
cf research? Have these changes influenced bow your university
treats technology transfer and marketing of research results?

Some institutions have taken steps beyond the above example to
create a new entity outside the institution's resealed structure
to undertake development and technology transfer of inventions.

Several institutions are involved in the activities of a
non-profit research center, funded by corporate investment,
which enters into funding agreements with the universities
and receives licenses to any patents. The research center
then transfers the licenses to a separate corporation
established by the same corporate supporters to develop the
patented technology. The research center owns one third of
the: corporation stock.

another institution has established a for-profit corporation
to develop products and support new start-up companies from
technologies available at the university. Outside investors
may make investments in the corporation. All decisions
regarding the identification, screening, and evaluation of
technologies is conducted by a committee of university
faculty members.

2
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1. Eas'your institution embarked on similar ventures? Please
describe then.

2. If so, how did the university make the decision to undertake
them: i.e. was the institution approached by outside interests,
was the decision presented to the faculty, did the institution
receive legal (including tax), advice?

3. Are there policies 'or limits, either written or understood,
that govern the relationship between the new ventures and the
university? For example, does the university or its faculty
participate in the selection of research to be supported by
the new entity?'

4. Has the university accepted any new financing arrangements
for research or developaent as a result of this new enterprise?

We are interested in receiving any other information about
similar arrangements at your institution or actions your
university has taken to enhance the transfer of technology
developed on your campus:

The final aspect of the university's role in technology transfer
in which we are seeking information relates to the university's
intellectual property policies. We are interested in receiving
written policies regarding patents, copyrights, trade secrets,
software, licensing, and royalty distribution. Examples of
negotiations with industrial sponsors and licensees would bevery useful.

1. If your institution has established a mechanism to enhance
technology transfer, how has the university addressed the
treatment of technology that is not patentable?

2. If your university has
established a separate entity to

undertake technology transfer, does that entity have separate
policies regarding the treatment of intellectual property?

3. When the university itself is evaluating the commercial
applications of an inventton, it may determine that the
technology is not patentable but could be valuable as a tradesecret. How has your university addressed the protection oftrade secrets:

I know we are asking your institution to undertake a significant
task in responding to this request. I am convinced that it
will be in the university

community's best interest to share
information. It is important to demonstrate to those who are
concerned about the ethical and legal problems often associated
with research business ventures that universities are addressingthem. We hope your institution can 'midst in this effort.

3
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All responses should be received at AAU by June 15, 1985. Please

direct any inquiries and responses to:

April Burke
Director
Clearinghouse on University-Industry Relations

Ass.:ciation of American Universities
One Dupont Circle, N.W., Suite 730
WaShington, D.C. 20036
202-466-5030

Please let us know the name, address, and phone number of any

member of the university's staff who will be assisting with the

response to this request.
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List E REsPoNDIBIA

Brown University

Carnegie-Mellon University

California Institute of Technology

Case Veatern Reserve University

Columbia University

Cornell University

Duke University

Harvard University

Iowa State University

Johns Hopkins University

Michigan State University

New York University

Northwestern University

Ohio State University

Pennsylvania State University

Princeton University

Purdue University

Rensselaer Polytechnic Institute

Rockefeller University

Stanford University

Tulane University

University of California, Berkeley

Unilwrsity of California, Los Angeles

University of California, San Diego

University of Colorado

University of Illinois

APPENDIX
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University of Iowa

University of Kansas

University of Maryland

University of Michigan

University of Missouri

University of North Carolina

University of Pennsylvania

University of Pittsburgh

University of Texas

University of Utah

University of Virginia

University of Washington

University of Wisconsin

Vanderbilt University

Washington University

Yale University
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APPENDIX C

Senate Assembly Meeting
of June 21, 1982

Recommendation Options
for The University of Michigan
Toward the Establishment of a
"Michigan Research Corporation"

by

Dr. Halton Hancock and Larry Crockett
Institute of Science and Technology

In response to strong faculty expressions of interest in
transferring their scientific technolo v to rhe industrial/business
sector, the Vice-President for Research appointed a 15-member jointfaculty/administrators' task force. Chaired by Dr. Robert Howe,
this group developed in June 1981, the "Interim Report of the TaskForce on University/Industry Interaction" which recommended thecreaticn of a non-profit Michigan

Research Corporation (MRC) to actas a "broker" to industry for interested faculty, to support
technology transfer for commercialization of !hear research ideas.It was believed that such an organization would foster intellectual
scientific interaction between the University and local industry, to
the benefit of both, and would help to retain in'Ann Arbor our moreentrepreneurial faculty, graduates, and spin-off high technologycompanies. Other universities had experienced or were anticipating
losses of major faculty members to private industry, and a number ofuniarsities had or were establishing centers, foundations, or
corporations to assist their faculty and hopefully to generateincome for the universities.

After campus-wide discussion of the Howe Report with deans and
faculty committees, the Executive Officers accepted the
recommendation that more specifics on an MRC needed to be developed
and comparisons be made to similar organizations already existent orbeing created at other universities. A growing number of such
institutions were also making multi-million dollar research and
dcelopment arrangements with private corporations, easigned to helpfaculty research and training efforts, while providing ideas throughlicensing to industry.

Thus, under the auspices of the Institute for Science and
Technology, we (Dr. Walton Hancock, Professor of Industrial and
Operations Engineering and of Hospital Administration, and Larry
Crockett, Research Program Manager of the Spacial Projects Division
of IST) were assigned to do a thorough study and develop further the
concept of an MRC. We reviewed our ideas with t faculty Steering
Committee consisting of Drs. David Brophy, James Dudarstdot, Thomas
Dann, George Gamota, Robert Howe, Raymond Kahn, and Joseph Martin.We then:
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k
(1) expanded the Howe aeport!s list of universities that have

formal technology transfer operations, and either talked

to the parties involved or visited them;

(2) talked to people in the University concerning the
desirability of the establishment of an MRC;

(3) developed a bibliography with 114 citations on these
subjects; and

(4) wrote a report which contains a discussion of what werr
perceived to be the more critical issues, with appendices
documenting the efforts of 28 other universities in
technology transfer.

That Roport, published January 7, 1982, by Hancock and
Crockett, "Discussion of the Michigan Research Corporation
Proposal**, has been discussed.with a number of University
committees, including deans, directors, research administrators,
executive committees, and faculty groups. While favoring the
creation of some sort of MRC organization, the report purposefully
did nct make recommendations about where the MRC should be located
(insida or outside the University), how it should be controlled or
constituted (non-profit or for-profit), how it should be financed

(University and/or private funding), etc.

However, in response to such questions from faculty and
administrators at all the presentations made to date, we have
outlined three recommendation options for Th? University of Michigan

toward establishing an MRC-like organization:

#1. Set up a for-profit corporation outside the University- -

We strongly favor this recommendation.

#2. Set up a non-profit MRC-like group within the University- -

We feel this is possible but c nsiderably weaker than #1.

#3: Do nothing about an MRC- -
We feel this will not help our faculty and will continue

our weak image and low profits in technology transfer.

RECOMMENDATION 41: Set Up a For - Profit Corporation Outside the
University

The University would become a minority stockholder in a new

Corporation. The University would provide a one-time equity of

approximately $200,000. These start-up monies would be used to:

a) Identify one or two University faculty ideas with
excellent commercial potential.

b) Organize the Corporation.

*A copy of the full report is available from 1ST Special Projects

Division.

-2-
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c) :Appoint-a president.
d) Attempt'to obtain research-and-operating funds to reduce

the ideas-to.a marketable product. This will include
equity capital from venture capital companies, individual
invastors or private int. ;tries.

e) Obtain support from the State of Michigan and/or
foundations if posiibli.

The firstpriorities of the Corporation,would be to:

a) Perform market evaluations and attempt to identify two or
three,potential commercial ideas by extensive-contacts
with fecultyend'staff.

b Raise operatins, :Ands through grants and ,equity capital.
Estimated needs are-$500,000 - 31,000,000 per project to
be commercialized. Limited research' partnerships would beused as desired to attract'private investments; this
year's Pederalincome Tax credits make such investments
very attractive. Grants ttnm_government-egencies,
foundations, and business organizations-would'be sought.
Equity capital might later be raised from the sale of
stock on the open market:

-c) Contradt with the Unieirsity faculty-to do aa,much as
possible of the research and development work. This will
provide substantial funds to the University for its'
faculty and staff to perform their desired research.

At the same tine, we strongly recommend that tae University itself
continue to operate the patent/licensing functions it does in the
Division of,Research Development and Administration, but with:

a) an expanded staff that could more actively encourage
patentable ideas

b) a revision,of the patent policy to provide more monetary
incentive to the author/inventor in royalty return

c) a computer software licensing policy different from the
patent policy, with sufficient flexibility to provide for
ongoing support of software systems.

The Advantages of Recommendation it (Separate Corporation) are:

a) Ability to obtain equity capital outside the University.
b) Responsible involvement/investment by individuals or

businesses.
c) Research to be funded whenever possible at the University.
d) Maximum flexibility to respond quickly to changing

conditions (to form new corporations-, start limited
research partnerships, pay staff competitive wages, etc.).e) Business-oriented, technically-expert staff will provide
strong decision-making.

f) Small investment by University
g) Limited University liability on commercial products.h) Higher probability of getting State Development funds that

would not detract from general support to the University.
i) Enhanced tctal University environment

-3-
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j) Improved economic environment of the State and Ann"Arbor.
(Within; our state last year, the Michigan State University
Foundation legally incorporated in this way,the new

Neogen Corporation).

The disadvantagesof Recommendation #1 are:

a) The University would not completely control" the
Corporation, but would have a.say as a stockholder.

b) The risk of failure of the. effort is higher because of the
limited support from the. University.

c) -Somelaculty may.find the new industrial environment more
fa: cable than that ofthe University, although other
facuity'may,stayat the University because of these'nec
local_ entrepreneurial options.

d) Surplus funds accruing to the University may depend upon
itsequity commitement, although the-University's main
equity will likely be the faculty ideas and research
products, for which a share of the commercial profits will
be claimed.

RECOMMENDATION #2: Set up an MRC-Like Group Within University,
(Probably in IST)

The University would:

a) Establish an internal technology transfer organization
within the University, probably in the Institue of Science
and Technology.

b) Fund the group for,at least two years at an estimated cost
of $120,000 per year.

c) Solicit from the faculty and staff potential commercial
ideas, and get a technical and business market analysis to
help select promising ones for development.

d) Revise staff salary policies so that our competitive
position could be maintained relative to industry.

e) Give the organization sufficient power to:
(1) Execute licensing and royalty arrangements.
(2) Execute contracts.
(3) Establish compensation levels.
(4) Establish limited research partnerships with

external sources.
f) Revise the University patent and software policies and

expand the patent staff (not part of the above $120,000)
as indicated in #1 above.

The first priorities of the organization would be to:

a) Establish a nonprofit corporation called the Michigan
Research Corporation (MRC).

b) Solicit potential commercial ideas from the faculty and
staff for development.

c) Raise funds through grants, selected licensing
arrangements, and limited partnerships.

-4-
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d) Transfer funds to get research accomplished as much as
possible by the faculty and staff within the University
organizations.-

a) Arrange for the work to be accomplished elsewhere if it is
not' appropriate for the University.

The'AdVantages to Recommendation $2 (MRC within University) are:

a) The University would have cc !plate control.
b) The activity is, part of the present charter of IST.
c) The total University enviroLment would be enhanced.
d) All-surplus funds generated would accrue to the University.
el An improved economic-environment of the.State might result.

The Disadvantages of Recommendation #2 are:

W If the MRC group is not successful, the University would
have a continuing liability for personnel, etc.

-

b) The University may have direct product liability on those
items commercialized.

c) There is a lack of speed, flexibility, and tough-business
decision-making authority. ir. 9.7iversity units.

d),. There ismo precedent for this high level-of delegated
authority within the Unfver.Aty.

e) Thi-businese'comidnity will have difficulty becoming
'involved at a responsible/investment level. (In'this
State, Michigan Technological University has recently
establiihed Michigan Tech Ventures, Inc., a whollyrowned
internally- funded, -for- profit corporation to overcome this
difficulty.)

f) It will not be able to obtain equity capital from the
outside.

RECOMMENDATION #1: bo Nothing About an MRC-Like Organization

The University. would:
a) Be encouraged to modify the patent and software policies

and support as indicated in $1 above, but
b) continue to,support patents and licensing at a relatively

low level.

-5-
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Mr. WALGREN. Let me add one other request to the idea of sub-
mitting some effort to measure these things. We talk now about
the potential of this patent availability for small business and uni-
versities. Yet there has been some clear patent availability for
small businesses and universities since, I believe it was, 1980 in the
law. My concern is that now we are holding out this life raft that
may already-have been out there for a number of years, and either
something or not very much happened.

I would "like to ask you if you couldn't try to measure what has
happened in .response to the 1980 effort to allow small businesses
and amiversities to participate in patent incentives that, as I under-
stand it, have been a matter of law since that time.

Mr. RIGGS. We will do that.
Mr..WALGREN. We would appreciate your pointing us to that and

adding your-own assessments toit as well.
Let me tecOgnize the-gentleman from California, Mr. Brown.
Mr. BROWN. Mr. Chairman, I don't haie any questions but I do

want to compliment Mr. Riggs and the Executive Branch in total
for the initiative represented by the, President's Executiie Order. I
think ,it is. a good step forward: We are, not at all clear whether it
may need,additiona1 effort, hut certainly, we want to take steps like
this and to move them and carry them out aggressively. It appears
that you are doing that and you are to be commended for it.

'Mr.-RIGGs.. Thank you.
Mr. WALGREN. And the gentleman from North Carolina, Mr. Val-

entine.
Mr. VALENTINE. I thank you very ,much, Mr, Chairman. I don't

have any questions.
Mr. WALGREN. On behalf of the committee, we 'certainly appreci-

ate your coming, and we look forward .f., interacting with you in
hopes of encouraging some of these things tc have real life. Thank
you, Mr. Riggs.

Mr. RIGGS. Thank you very much for the invitation, and we will
respond to these 'issues that you have put to us. Thank you very
much.

Mr. BROWN. Mr. Chairman.
Mr. WALGREN. The gentleman from California, Mr. Brown.
Mr. BROWN. Mr. Chairman, I would ask unanimous consent to

insert an opening statement at the beginning of the hearing, and
after the remarks of the chairman and the ranking Minority
member.

Mr, WALGREN. Without objection. And we will also offer for the
record a statement by the aking minority member, Mr. Boehlert,
for insertion under the same request.

The next panel, Dr. Allen Rosenstein, Professor of Engineering,
University of California at Los Angeles; Mr. Stanley Winkelman,
the President of Stanley Winkelman Associates of Detroit, MI; and
Dr. Russell Drew, the President Elect of the Institute of Electrical
and Electronic Engineers.

If you folks would come forward. We appreciate your coming to
talk with us about this area of what we can do to better organize
ourselves, find to take grater advantage of the reel Arces that we
do Commit the federal level.

233
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As many may know, Dr. Rosenstein has been interested in this
area for aiumber of years, and has worked closely with members
of this committee, Mr. Brown, in particular, has been particularly
interested in developing the perspectives +bat, Dr. Rosenstein hasdeveloped over the years, and, we really do- appreciate the citizen
effort that has come from people..like yourselves. Clearlyi if wecan't lake guidance frow people whci areas committed andm such
goOd contact with these not doing the best by the
country, and we really, do -appreciate: the ,commitment that youhave shown and. your interest in these areas.

We,will; make written-statements a part of the record completely,
and you,,,can feel free to..focus on points,that you might want, toinake :in any othermay that you'd like to highlight them.

Solet's start with Dr. Rccienstein.

STATEMENTS OF DH. ALLEN H. ROSENSTEIiI,PROFESSOH OF EN-

.

GINEERING, UNIVERSITY OF CALIFORNIA AT LOS ANGELES,
LOS ANGELES, CA; STANLEY WINKELMAN, PRESIDENT, STAN-
LEY WINKELMAN: ASSOCIATES, CONSULTANTS, DETROIT, MI;
AND DR.. RUSSELL -DREW, PRESIDENT-ELECT, INSTITUTE OF
ELECTRICAL AND ELECTRONIC'ENGINEERS, WASHINGTON, DC
Dr. RosiNdim. Thank you, Mr.-Chairman.
Mr.. Chairman and members of the committee, I am Allen Rosen-stein, chairman of theboard of Pioneer Magnetic; end professor ofengineering at UCLA.
I am pleased and privileged to testify in support of H.R. 2165, the

National Policy and Technology Foundation Act of 1987.
. The legislation vilikh 'you are proposing provides badly. needed

maChinery to addresi and resolve some of the most critical prob-
lems facing Our nation. We are here today because the nation is in
trouble. America is losing the trade war; our standard of living issuffering.

Lowering the exchange rate has not worked its magic. The tradedeficit is still with us. In spite of what some of our eminent econo-mists will say, it will not,go away. U.S. competitiveness has been
declining for four decades, with exchange rates which were muchmore faVorable in general, than thOse of today.

Now it is htiman to blame one's own failures upon the actions of
others. When the loss of trade .Competitiveness could no longer beignored or denied,* have found comfort h believing that the suc-cessful trading nations were not playing by our ruled. It is true
that market restrictions and practices by our trading partners have
contributed to our problem.

However, all other efforts fail in comparison to the damage wehave done to ourselves. By most estimates, unfair practices are re-sponsible for only 10 to 15 percent of our trade deficit. The remain-
ing loss Was been self- inflicted. The solutions to America's trade
problem will not be -found in Japan. They must start at lime.

Our four-decade long competitiveness decline cannot be stemmeduntil we understand and address the underlying causes for ourloss. Treating trade symptoms will not cure the competitiveness
disease.
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There are two very fundamental reasons for our present predica-
ment that we must ultimately face if we are going to have a long-
term resolution:

First, there is the obsolescence of the national policymaking
process.. Our. inability to deal with the trade deficit and the budget
deficit atabut two examples' of,this failure.

I woUldjike to point out-that Gramm-Rudman-Hollings really
stands arra monument to thccollapse of thepolicy process.

'Secondly, .whereas all other, ,developed nations treat their indus-
trial base as a national resource, U.S. industry ii disadvantaged
with respect to its international competitors for every important
determinant of trade competitiveness. Our means for developing
and deploying technology are outmoded, uncompetitive, and in crit.=
ical instances, nonexistent.

Furthermore, U.S. national policy supports practically every-
thing except theiiery foundations of our society, the manufacturing
plant that must Supply the goods and services that maintain this
nation's life quality.

From the industrial standpoint, .U.S. national policy is unsuppor-
tive, counterproductive, and often just plain self-defeating.

The.general disadvantagement of U.S. industry has been so per-
suasiveso pervasive and, I might say, persuasive, and all-inclu-
sive, as to become an accepted part of the business environment.
Lacking coherent national policy and struggling with inefficient
Means for developing and deploying civilian technology, U S. indus-
trial advantage has gone abroad and trade deficits haw come
home.

Consider the very fundamental question of techncazy develop-
ment and deployment, and then compare our institutions with
those of our most popular competitot. And we should recognize, to
begin with, that the ultimate payoff comes with the deployment of
technology, not with the development.

Japan, very early in the game, understood the dominant role of
technology in the realization of national policy. Interestingly
enough, essentially all important aspects of the U.S. agricultural
system have been adapted and refined for Japanese industry, in-
cluding 16 national industrial laboratories. Particular consider-
ation has been given to the development and deployment of indus-
trial technology for all industry. MITI offices and programs range
from assistance to small and medium industry, to national projects
requiring extensive industry, government, university, and national
laboratory cooperation.

Few opportunities are ignored. Attention is given to the develop-
ment of fundamental technology, as well as urgent and feasible
technology.

The role of Government in Japan is to act as a convenor, a facili-
tator, and partner to industry. The success of the Japanese strategy
hinges upon free and voluntary industry partiCipation. The govern-
ment seldom provides the bulk of the funding or the personnel.

Some understanding of the efficiency and timeliness of the Japa-
nese strategy for developing and deploying critical technology car
be obtained by briefly examining the history of some important
Japanese techriological initiatives.
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Back in the days, if we can still remember them, when U.S.firms completely dominated the world semiconductor market,Japan invested in the cooperative fourth generation computerproject,to develop the manufacturing technology for the next gen-eration of large scale integrated circuits.
} That program ran for 4 years, 1976 to 1980. Five companies par-ticipated in the project, along with MITI's electro- technical labora-tory. The initial budget was $300 rullion, with MITI contributingonly 40 percent.

think the Japanese domination of the world trade semiconduc-
tor market attests to the success of Japan's cooperative technology
strategy.

The speed with which Japan can put a cooperative industry gov-ernment group to work on industrial opportunities Ic actually
breathtaking.,In September 1981. the information.industry commit-tee of MITI s .industrial structure council issued a report recom-mending research and development of a fifth generation. computer.
Seven.months, later, in April of 1984 a nonprufit organization was
established. Sponsorship came from Miffs electro-technical labora-
tory, Nippon Telephone and Telegraph, and seven corporations.

I believe everyone in industry would now agree that industrial
success accrues not to the leader in basic research, but to thenation that is first to bring a mass produced qualify product to the
marketplace. Trade competitiveness requires the ability to rapidly
deploy civilian technology. In the early 1980s, Japan required sevenmonths to establish the fifth generation computer systems project,.On February 15, 1987, the University of Houston announced abreakthrough in superconductors. The call to Japan supporting this
breakthrough came at 3 o'clock in the morning. They got on thetelephone, immediately. Within 4 days MITI announced its intentto bring together a consortium .of Japanese companies, univsaities
and government laboratories. Seven days laternot 7 months, but7 days later, the consortium was in place with a rumored budget of$300 million.

The Wall Street Journal said Japan's'stated objective is to orga-nize industry to get the.jump on the West in applications and com-mercializations for a huge new market.
The picture becomes even grimmer when we examine.the trials

and tribulations of the yet unborn sematech project and realizethat Japanese industry and government were able to come togetherin the cooperative superconductor project in just seven days.
We must speculate what they did on the eighth day..Either theyrested or perhaps thy. set out to seek new industries to dominate.
The bleakness of the American competitiveness picture is illus-trated by recent magazine and newspaper articles..Peter Behr re-ported in The Washington Post, Kodak, a $10 billion a year leader

in. photography, has decided not to challenge the Japanese in 'thecommercialization of the electronic camera, but Colby Chandler,
Kodak chairman, believes that companies such as Kodak musthave technological advantages -Chandler said to compete, Ameri-
can companies. will have to fmd ways to share and pooltechnology.
We desperatelyand I, want to point out that in more and morearticles talking. about competitiveness these days,. we see the word
"desperate."we desperately need in this country the ,ability for
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all of the collective- strengths of American industry to be able to
work together.

In the same. vein, The Los Angeles Times said it takes giants to
battle Japan in the chip market. U.S. companies with revenues of
$600 million to $1 billion per year do not have the financial re-
sources to keep up with the technology. They cannot compete with
cooperative Japanese programs which pool scarce intellectual re-
sources as well as sharing'the financial risk.

The current perilous position of the U.S. semiconductor industry
and the attendant semiconductor -proposal highlights, in my mind,
how -outmoded American means for deploying commercial technolo-
gy have become in comparison to our competitors.

It's not that sematech, is not important. Sematech is vital to the
survival of a critical industry. Unfortunately, there is no existing
U.S. institution.avallable to breath life into a sematech on a time
table that would allow the U.S. to remain competitive.

The semiconductor industry has come together to seek a coopera-
tive venture with government participation. After the customary
review, I assume the proposal will go to the Congress for possible
funding. Since there are no suitable U.S. civilian agencies for the
development of manufacturing technology, the Congress must look,
as it has in the past, to the Department of Defense. Involving the
DOD will in turn require a justification of the program in the
name of national defense, and thus requires by law a military over-
lay.

After all other hurdles are cleared, a special antitrust dispensa-
tion will be necessary to allow competing companies to come to-
gether. The-speed of this process, I guess, is best described as being
glacial compared to that exhibited by our competitors.

As a sad footnote to the whole sematech matter, a Los Angeles
Times article recently questioned the effectiveness of the Pentagon
as the patron of civilian technologies. The article reviewed the
progress 'f the DOD, very high speed integrated circuit program
that was begun several years ago with a budget of $300 million. It
was my understanding that this program was to be a U.S. answer
to the original Japanese chip program. DOD's program is now sub-
stantially behind schedule, and is projected to cost nearly triple the
original estimate. The chips developed to date are reported to offer
very -limited commercial applicability.

The. Congress should realize that the prize Japan seeke is not the
chip industry, but the much larger computer industry. Beginning
with the takeover of consumer electronics in the 1950s, Japan has
successfully applied the same strategy to industry after industry.
Excess capacity is built to supply basic materials and components.
Predatory pricing drives out U.S. material and component suppli-
ers.

Once dominance, is achieved in materials and components, the
emphasis is shifted to subassemblies, and this process is repeated
until the entire industry falls.

The most telling article that I have read recently dealt not with
semiconductors or superconductors, but with our farm industry.
Robert Kuttner described the disastrous consequendes of incoher-
ent U.S. farm policy. For over 100 years, U.S. agriculture has had a
partnership of industry, government, national laboratories and uni-
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versities. However, in spite ,of.the unquestioned technological corn-
petenceof, U.S. agriculture, incompatible U.S.. farm and monetary
policies allowed Argentine wheat to be delivered last year in Min-
neapolis at a Trice lower than that of wheat.grown in Minnesota.
Trade competitiveness obviously requires both effective technology
deployment and coherent national policy to support and nurture
industry.

The list of counterproductive policies imposed upon U.S. industry
often appears endless and literally boggles the mind. U.S. industry
is handicapped by interest policies and rates that are not competi-
tive with those of Germany and Japan. U.S. capital formation poli-
cies are archaic. A Japanese, Corporation has up to a 9-to-1 advan-
tage over its U.S. counterpart. U.S. tech policies are incompatible
and uncompetitive. Monetary policies have distorted exchange
rates. Regulatory policies and practices are adversarial instead of
cooperative. Educational policy has left us with 20 percent illiter-
acy. Antitrust laws were created for an internal economy. And 2-
nally, inefficient R&D policy practically guarantees that the U.S.
will continue to lead the world in both Nobel science award and
trade deficits.

Mr. BROWN [presiding]. Dr. Rosenstein, I hate to interrupt such a
wonderful statement, but part of my job is to be sure that we keep
on schedule, and if you could move a little more expeditiously, I
think we would all appreciate it.

Dr. RosENsrEmr. I was just getting in full voice, George. [Laugh-
ter.]

Mr. BROWN. Do you want to be fair to the others?
Dr. ROSENSTEIN. I certainly do.
Well, let me summarize this.
There are four basic institutional elements working together

which are necessary for success in the international marketplace.
First, you need an information base to collect, organize, maintain

and efficiently disseminate a comprehensive international, domes-
tic data base. You need policy analysis and assessment to analyze
and assess policies, opportunities, and policy alternatives, including
the impact of foreign initiatives on the nation's competitiveness.

We particularly need mechanisms to facilitate public debate and
consensus generation, and we certainly need technology develop-
ment and deployment institutions, which we don't have today.

I guess I could conclude with a statement that TRW's Pat Choate
wrote. He was not able to testify in person today, but I'll read his
statement. He said,

The message that is being sent to Congress as' the President by distinguished
leaders from business, government, unions, and ac ..emia is that government must
give more attention to how it forges economic policy and how these policies affect
the competitiveness of our nation's economy.

The legislation you are considering is an important step in that
process. It provides high level oversight and the mechanisms that
are required to collect and analyze information, secure broad, open
consideraticn of views, and translate the analysis into specific
policy recommendations for the President and the Congress.

Whether the coordination mechanism is located in the White
House or an agency is important but secondary to the fact that
such a mechanism is required, and desperately at is important

7i-871 0-87-10
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is that your legislation will elevate the issue of trade and competi-
tiverws to a parity with 'foreign policy and national lefense. That
has long been needed.

Equally important, your proposal would begin the long overdue
process- of improving the coherence of Federal decision-making,
particularly as it influences the competitiveness of U.S. industry.
That, too, has long been needed.

In sum, the legidation. you propose is central to any larger na-
tional effort to improve America's economic competitiveness.

Thank you.
Baowx. Let the record show that Mr. Choate is referring to

the National Policy and Technology Foundation Act.
[The bill H.R. 2165, plus the prepared statement of Dr. Rosen-

stein follow:]
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I

100m CONGRESS H R 21651ST SESSION

To advance the national prosperity, quality of life, and welfare, to establish a
National Policy and Technology Foundation, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

APRIL 23, 1987

Mr. BsowN of California (for himself,. Mr. GEPHARDT, Miss SCHNEIDER, Mr.
BARNARD, Mr.. BilILENSON, Mr. BERMAN, Mr. BONIOB of Michigan, Mr.
COELHO, Mr. CONYERS, Mr. CROCKBYT, Mr. DIXON, Mr. DYMALLY, Mr.
FAUNTROY, Mr. FAZIO, Mr. Irma, Mr. Films, Mr. GRAY of Pennsylvania,
Mr. Haw -ma, Mr. HUGHES, Mr. Myna of California, Mr. LIPINSKI, Mr.
Lowsztv" of California, Mr. WM:Lux of Maryland, Mr. MACKAY, Mr.
ROBINSON, Mr. SAXTON, Mr. TORRES, Mr. UDALL, Mr. WAXMAN, and Mr.
WOLPE) introduced the folloWing bill; which was referred to the Committees
on the Judiciary and Science,- Space, and Technology

A BILL
To advance the national prosperity, quality of life, and welfare,

to establish a National Policy and Technology Foundation,
and for other purposes.

1 lie it enacted by the Senate and House of Representa-

2 tines of the United States of America in Congress assembled,

3 SECTION 1. SHORT TITLE:

4 This Act may be cited as the "National Policy and

5 Technology Foundation Act of 1987".
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1 :AC 2. FINDINGS.

2 (a) POLICY AND CHANGE.The Congress finds and de-

3 dares that-

4 (1) The thited States has entered the fourth.

5 decade of a long term economic, relative life quality,

6 and trade competitiveness dacline that has persisted

under the stewardship of both parties and a wide range

of micro and macro policies.

(2) The absence of consistent, rational, nationally

visible and accepted public policy is adversely affecting

the Nation's life quality, industrial competence, and

trade competitiveness, all of which are a direct conse-

quence of the composite of national micro and macro

policies that are now created independent of each other

and to a large extent in ignorance of their collective

effect upon the national well-being.

(3) The Nation does not have a lack of national

policies of all types, including economic, societal, in-

dustrial, tax, financial, fiscal, monetary, trade, educa-

tional, and other policies, but in fact the Enited States

has too many inconsistent, uncoordinated, contradicto-

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22 ry, incompatible, and too frequently mutually canceling

23 policies.

24 (4) The national policymaking process is largely

25 reactive and incapable of satisfying the rapidly chang-

26 ing requirements of a modern nation. The long term

.11111t 2185 IS
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1 decline in international trade competitiveness is recog-

2 nixed only after much of American industry has been

3 driven offshore and runaway trade deficits have made

4 the United States a debtor nation for the first time in

5 70 years.

6 (5) The United States does not possess means for.

7 rt.tiona.lizing national policy, anticipating changing con-

8 ditions, assessing the long-term consequences of exist-

9 ing and proposed public-private policy, and providing a

10 sell-consistent and highly visible national policy struc-

11 tore.

12 (6) Congress and the President do int have means

13 to effectively resolve increasingly complex issues in-

14 volving large sectors of the society with legitimate but

15 conflicting interests. Gramm Rudman Hollings and the

16 loss of industrial competitiveness are ally two critical

17 manifestations of the more fundamental national policy-

18 making problem.

19 (7) Institutional limitations frequently force con-

20 sideration of short term simplistic policies such as trade

21 protectionism without. also providing the longer term

22 policies required to maintain international competitive-

2Z; ness.

24 (8) Much of the success of the trading partners of

25 the United States can be traced directly to the policy-

ORB 2165 111 292
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1 proposing institutions which they have established for

2 cooperatively assessing long-term national needs, creat-

3 ing national policies in the public interest, and obtain-

4 ing the .consensus necessary for policy

5 Japan's Ministry of International Trade and Industry

8 (MITI) is an outstanding example.

(9; In the absence of coherent, integrated, mutual-

8 ly compatible national policy, American industry has

9 become disadvantaged with respect to its trade com-

10 petitors in essentially every important determinant of

11 trade competitiveness.

12 (10) From workforce education to capital avail-

13 ability, technology deployment, interest rates, and reg-

14 ulatory practices, etc., the disincentives to retaining a

1r United States manufacturing presence outweigh the in-

16 cefitives.

17 (11) Nations' fail when they are unable to accom-

18 modate change. Yet America's policy institutions are

19 no longer flexible enough to adapt to a rapidly chang-

20 ing future.

21 (12) Basic research, technological innovation, in-

22 dustrial competence, and international 'trade competi-

23 tivoness are four distinct areas with different personnel,

24 philosophies, techniques, and other attributes, and most

ORR 2166 IH
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1 importantly, they respond to entirely different national .

2 policies and incentives..

3' (13)Industrial competence and success in interna

4 tional trade competition are more 'dependent upon the

5 collective effects of national policy (mcluding tax, cap -

6 ital formation, antitrust, property, economic, financial,

7 monetary, saving, education, intellectual, and other

8 policies) than upon basic researcil or technical innova-

9 tion. The latest production equipment; production

10 methods, and scientific knowledge can be imported at

11 small. cost.

12 (14) .While half of all actions taken by business

13 are in direct response to the-decisions of the Govern-

14 went, Government policymaking has not kept pace

15 with this reality.

16 (15) Centralized planning is not effective or viable

17 nor is Government-dominated public policy formulation

18 acceptable.

19 (16) The disincentives created by incoherent na-

20 tional policy and the disadvantages stemming from out-

21 moded uncompetitive means for developing and deploy-.

22 ing technology are seldom addressed by existing insti-

23 tutions and therefore remain unresolved. United States

24 industry will continue to be disadvantaged and out-

25 classed until the Nation modernizes its institutions to

OKR 2165.111 294
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1 give American industry national policy and technology

2 support comparable to that available to their competi-

3 tion.

4 (17) The United States needs a highly visible

5 public ,policy process bringing together all sectors of

6 the society to cooperatively and continuously formu-

7 late, evaluate, propose, ind facilitate national policy in

8 the long terntpublie interest.

9 (18) To insure long term amen the national

10 policy mechanism will require-

11 (A) a high quality comprehensive readily ac-

12 ceased international and domestic information and

13 data base;

14 (B) first rate, independent capabilities for the

15 analysis of national problems and opportunities

16 and the assessment of policy alternativestheir

17 interdependence and interaction;

18 (0) highly visible societally representative

19 means for achieving national policy consensus;

20 and

91 (1)) means to facilitate and implement those

22 policies for which there is no presently existing

23 suitable organization including in particular trade

24 competitiveness and the creation and deployment

25 of civilian technology.
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1 (b) WORLD TRADE AND rionreARATrn ADVAN-

2 TAM,
3 (1) The standard of living d the Nation must ulti-

4 mately depend upon the maintenance of an export

5 manufacturing and service base providing enough

6 "value added" exports to balance the cost of imports.

7 (2) World trade rules are being rewritten every

8 day. With continuously changing world markets and

9 international competition that changes its policies and

10 strategies to match the changing market, the United

11 States must be able to reshape its policies and institu-

12 dons for compatibility with the changing times.

13 (3) International competition is forcing the un-

14 manning of the factories of the.United States and other

15 industrialized nations at an accelerating rate. the

16 year 2000 manufacturing will have joined agriculture

17 as a vital part of the economy that will no longer be a

18 major source of jobs.

19 (4) Comparative trade advantage can no longer be

20 maintained by controlling technolbgy and capital.

21 Modern technology and capital are completely mobile.

22 (5) Automation and computerization are removing

23 most of the comparative advantage of cheap labor,

24 leaving competitive success to hinge upon other nation-

25 al comparative advantages such as resources (institu-

on 2165 TH, 296
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1 titer, intellectual, educational, land, energy, mateciale,

2 information), national policy compatibility and consist-

3 ency,infrtuitxucture, market, etc.

4 (o) SOCIETAL Rots.Adversarial vs. Cooperative-

5 (1) Ours is a hybrid society, part free enterprise

6 and part government-controEed, with an increasing

7 need for a cooperative partnership of government, busi-

8 DOSS, university, labor, and the professions in the public

9 interest with each sector making its appropriate contri-

10 bution.

11 (2) Confusion of the roles of government, the pri-

12 vate sector, university, labor, and the professions had

18 contributed to the creation of an adversarial society,

14 often with undercooperation and excessive regulation.

15 (3) Other developed nations generally have closer

16 government, industry, education, and professions coop-

17 eration thm does the United States, particularly in the

18 foreign trade arena. With the increasingly global trade

19 patterns that accompany world development and the

20 penetration of United States markets by foreign com-

21 petitors, the United States will have to provide for

22 closer government, industry, labor, education, and pro-

23 feesions cooperation in order to compete successfully.

24 (4) To ensure a healthy national society and coon-

25 omy there is a need to forge closer links among sectors

OM 2166 IN

1

297



295

9

1 of society in the arena of technology and the profes-

2 sions. Improved links among goveinment, industry,

3 labor, 'academia, and the professions are essential.

4 Many new discoveries and advances in theory and

5 practice occur in universities and. government laborato,

ries while dissemination and utilization of these ad-

7 vances for commercial and useful public purposes de-

8 ponds largely, upon actions by business, labor, and

9 other parts of government.

10 (5) Adversarial societies, with government, indus-

11 try, labor, education, and the-professions each trying to

12 maximize individual returns instead of the total quality

13 of life have proven to be ',ess effective than societies

14 which encourage a cooperative partnership of these

15 basic elements.

16 (6) The performance of both the National Science

17 Foundation, which. is managed by the country's science

18 community, and the agriculture extension system that

19 draws upon educations and the farm industry, demon-

20 strates that cooperative mechanisms can be created in

21 the national interest -which will not be dominated by

22 the Federal Government or exercise excessive govern-

23 ment control. In these areas, government provides in-

24 centives and long-term support while policy, direction,

25 and operation comes from the society.

HR 2165 IH-2
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1 (d) 4:101410X. INFORMATION AND STATISTICS.-

2 (1) United States public and private policymaking

and,resource allocation are hindered by the lack of a

4, readily accessed high quality Comprehensive.domestic

5 and, international information and statistics collection,

6 organization, and dissemination system.

(2) United States' trade competitors often possess

8 more detailed and current knowledge of United States

9 markets and industrial activities than is available to

10 our own decision makers.

11 (3) The President's Oommission on Industrial

12 Competitiveness observed: "One reason few United

13 States firms export is that they lack critical informa-

14 tion about foreign markets. Such information currently

15 exists within Government, but it is not readily avail-

16 able.".

17 (4) A modern nation is not well advised to leave

18 at stake so much of its futureits industrial compe-

19 tence, trade competitiveness, and national life qual-

20 itywith the inadequate means that the United States

21 possesses to obtain advance warning of pending prob-

22 lams and with so little depth of information with which

23 to assess alternatives.

24 (5) The Grace Commission has pointed out that

25 the United States= spends enormous sums of money

HR 2165 III
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1 upon obsolete information systems that serve only lim-

2 ited national needs. A properly designed national infor-

3 oratio system is expected to offer substantial savings.

4 (6) Half or more of the good ideas in technology,

5 the professions, and science will originate outside the

6 United States. Our ability to utilize these ideas to our

advantage will depend to a great extent on our alert,

8 ness and ability to bring in, adapt to our -needs, and

9 disseminate the advances that start outside our bound-

10 axles.

11 (e) ANALYSIS, EVALUATION, AND ASSESSMENT.-
12 (1) The United States does not possess adequate

13 mechanisms to-

14 (A) monitor and analyze the. Nation's life

15 quality or the health of its industry and technolo-

16 gy; or

17 (B) evaluate the effect of United States and

18 foreign government industrial, technological, and

19 trade policies ix order to identify weaknesses and

20 potential comparative advantage at an early stage

21 and assess the likely future impact on America's

22 producers and workers.

23 (2) Government policies in areas such as antitrust,

24 finance, economics, information gathering and distribu-

25 tion, labor, trade, patents, procurement, regulation, re-

en 2165 ni
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1 search and development, small businesses, and taxes

2 have significant impact upon the economy, trade com-

3 petitiveness, and the national life quality, but there is

4 insufficient knowledge of their interaction and their ef-

5 fects upon-the Nation.

6 (3) There presently are no adequate means to

7 measure the quality of life in the Nation or to predict

8 the impact upon the Nation of new domestic or foreign

9 developments in education, medicine, science, business,

10 law, technology, social institutions, and other areas.

11 (4) The President's Commission on Industrial

12 Competitiveness found: "The competitiveness issues

13 facing America today are not new, yet they remain un-

14 solved. The ability of the political decisionmaking proc-

15 ess to deal with them is impeded by conflict among the

16 very sectors needed to solve the problems we face.

17 Policymakers must deal with widely disparate points of

18 view presented by a diversity of interested parties.

19 Often there is not even agreement as to the facts of

20 the issue re.r.;:h less a shared understanding of the

21 tradeoffs in, the policy operations under discussion. ".

22 (5) There is a need to arrange for objective trade-

23 off analyses to balance out public benefits versus risks

24 in our policy selection process. United States public in-

25 stitutions are not properly organized to weigh our

. .01152165 111
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1 modern technological society's options, compare the

2 benefits and disbenefits, and- then offer timely balanced.

3 national policies.

4 (6) Emerging national problems frequently receive

5 inadequate attention in the executive branch of the

6 Federal Government because existing agencies have

7. existing missions and little incentive to extend them-

8 selves beyond those missions. An agency charged with

9 identifying emerging national problems; studying them,

10 and recommending policies and programs to address

11 them is needed.

12 (f) CONSENSUS.-
13 "(1) While our national life quality and economy

14 benefit when business, labor, government, academia,

15 professions, and public interest groups work together

16 cooperatively, there exist no effective, publicly visible,

17 high level forums for developing consensus on national

18 policies.

19 (2) The leading United States trade competitors

20 have well-established institutionalized means for 4)1)-

21 taining policy consensus. Japan's MITI has 35 associ-

22 ated independent councils with over 200 standing com-

23 mittees that reach every walk of Japanese life.

24 (3) While other nations develop national strategies

25 aimed at reducing the United ,States'. market share in

011B.2165
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It targeted sectors and enhancing their own, there exists

2 no forum designed to develop long-term responses to

3 such strategies and to build the public consensus neces-

4 sary to implement such responses.

.5. (4) The, President's Commission on Industrial

Competitiveness stated: "G-ovenament can be: strength-

7 ened significantly by ,providing a. forum in which con-

8 sensus. can,be reached on the facts of an issue and in

9 which implicit tradeoffs among public options can be

10 made explicit, . . . Consensus is vital. The need for

11 finding consensus on the National level is acute.".

12 (g) POLICY IMPLEMENTATION AND, FACILITATION.-

13 (1) Advanced nations use a. wide range of institu-

14 tions, laboratories, associations, and other entities that

15 are not available in the United States to facilitate eco-

16 nomic, life .quality, and trade competitiveness policies.

17 (2) Implementation of important United States na-

18 tional policies may languish for lack of an existing gov-

19 ernmental agency that will pursue or facilitate them.

20 (3) Industrial development programs crucial to our

21 international competitiveness such as very large scale

22 .integrated circuits have been given a military overlay

23 to justify Defense Department sponsorship since there

24 is no concerned competent civilian agency to imple-

25 ment badly needed technological advances.

. 21651
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,1 (4) Although the Federal government now pro-

2 .vides substantial support for science and technological

3 support for selected industries such as agriculture,

4 aviation, and commercial fisheries; the .N,ation presently

lacks the institutional, capacity to focus programs on

6 the competitive performance of our economy as a
7 whole.

8 (5) The President's Commission on Industrial

9 Competitiveness wrote: "we should be concerned by

10 the fact that the Federal Goveaunent. conducts its

11 R&D . . in agencies and organizations with no

12 common management. Each research entity has a mis-

13 sion independent of the .others and none has industrial

-14 competitiveness as .a goal.".

15 (h) INSTITUTIONAL DEVELOPMENT.-

16 (1) Cooperative government, industry, university,

17 and professions research and development efforts are

18 needed in areas of substantial national interest where

19 sufficient development cannot be expected from private

20 enterprise alone due to high risks, long lead times, or

21 the magnitude of the resources required.

22 (2) Cooperative efforts in the matter of govern-

23 meat-mandated health, safety, and environmental regu-

24 lation could improve effectiveness and efficiency and

25 reduce coat.
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1 (3) The national regulatory process could be im-

2 proved by requiring responsible regulatory bodies to

3 provide.suitable cost/benefit and risk.analyses.

4 (i) Hum ' RESOURCES:=

5 (1) The Nation has not given adequate attention

6 to its long-term requirements for professional scientific

7 and technical personnel.

8 (2) The United States has no comprehensive

9 policy or commitment to ensure training or retraining

10 of adequate supplies of properly educated professionals,

11 scientists, and technicians, for emerging fields important

12 for the national welfare.

13 (3) Underutilization of women and minorities in

14 the Nation's professions represents a significant loss of

15 intellectual resources that is not in the national

16 interest.

17 (j) SMALL BUSINESS.-

18 (1) The potential of small business for technologi-

19 cal innovation and the creation of new jobs is great but

20 has been inadequately realized, largely through the

21 inattention of government.

22 (2) Small and mid-size businesses are frequently

23 disadvantaged by inadequate access to advice, support,

24 and expert consultation upon matters such as the latest

25 manufacturing processes, management systems, quality

*Int 2165 ilr
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1 assurance methods, production techniques, computer

2 applications, financial controls, and extension services.

3 (k) THE PROFESSIONS.-

4 (1) The problems of the Nation are characterized

5 by their demand for multiprofessional solutions.

6 (2) It is in the nature of societal advancement-
7 i.e., improvement of the many environments that pro-

8 vide the national life qualitythat most fields of en-

9 deavor require assembling interdisciplinary-multiprofes-
.

10 sional talents, involving a combination of knowledge

11 and experience in various fields. A systems solution of

12 a problem or need will win out over segmental attacks.

13 (3) The public professions, acting, in a coordinated

14 manner, can make important contributions to the solu-

15 tion of national problems.

16 (4) The collective expertise of the public proles-

17 sions is capable of providing methods for measuring,

18 projecting, and improving the quality of life in the
19 Nation.

20 (5) It has proven impractical for the National Sci-

21 ence Foundation with its responsibility for basic re-

22 search to also effectively discharge the national prob-

23 lem-solving, resource allocation, technology deploy-

24 ment, and quality of life responsibilities of the public

25 professions.

HE 2165 Iff-3

3'6



304

18

1 (1) DESIGN.-

2 (1) The increasing complexity of human needs, de-

3 pletion of national resources, and expanding population

4 place an increased burden upon the environment, and

5 the rapid development of technology makes excellence

6 in design of high quality, reliable products and systems

7 a necessity.

8 (2) The increased demand for United States prod-

9 ucts and systems resulting from the promotion of excel-

10 lence in design will stimulate expansion of the Nation's

11 trade and will result in increased employment opportu-

12 nities for United States citizens.

13 SEC. 3. PURPOSE.

14 It is the purpose of this Act to establish a National

15 Policy and Technology Foundation that will provide flexible,

16 efficient, cost effective means to-

17 (1) improve and facilitate the national policymak-

18 ing process in the interest of enhanced national life

19 quality, economic performance, and trade competitive-

20 ness by-

21 (A) developing and maintaining the requisite

22 high quality comprehensive, readily accessed

23 international and domestic information, and data

24 base;

11RAI435 IR
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1 (B) providing first rate capabilities for the
2 analysis of national problems and opportunities,

3 the assessment of policy alternativestheir inch-/
4 pendence and interaction, and the generation of
5 suitable early warnings;

6 (0) creating tli..ough highly visible, societally

7 representative independent councils, public, forums

8 where leaders from industry, 1F. or, government,

9 academia, the public professions, public interbst

10 activities, and other concerned parties yin-

11 (i) develop and maintain a vision of the

12 succeeding decade with attention to the de-

13 sired quality of life and the economic, soci-

14 etal, industrial, environmental, trade corn-
15 petitiveness, performance necessary for its
16 achievement;

17 (ii) create a broad public consensus in

18 support of the desired national life quality

19 goals; and

20 (iii) openly debate, redefine, and make

21 recommendations to the Congress and the

22 President upon national policy issues with at-
23 tention to-

24 (1) their cumulative effect upon

25 mid- and long-term life quality, econom-

0H0 2165 10
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1 is performance, and trade competitive-

2 ness;

3

4

5

6

7

8

9

10

11

12

13 by

14

15

16

17

18

19

20

21

22

23

24

(II) policy coherence and compata,

bility;

(DT equitable distribution of sacri-

fices and benefits among all of the le-

gitimate but frequently conflicting inter-

ests in order to create the broad public

consensus conducive to legislation of co-

herent, integrated national policy in the

long term national interest;

(2) reduce the handicaps and disincentives faced

American industry by developing

(A) cooperative public-private efforts among

industry, government, university, labor, and the

national laboratories for the advancement and de-

ployment of technology critical to the Nation's

trade competitiveness, industrial competence, and

life quality;

(B) rationalization of the Government's regu-

latory processes with cooperation of industry, aca-

demia, and national laboratories to improve the

technology required to satisfy Government regula-

tion and ensure adequate cost/benefits; and

011R 2165 III
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1 (0) improvement of the information, technol-

2 ogy, and manufacturing resources available to

United States small business.

4 SEC. 4. DEFINITIONS.

5 As used in this Act-

6 (1) the term "Foundation" means the National

7 Policy and Technology Foundation established by sec-

8 tion 5;

9 (2) the term "Director" means the Director of the

10 Foundation;

11 (3) the term "Board" means the National Policy

12 and Technology Board established by section 7;

13 (4) the term "Councils" means the Councils ap-

14 pointed under section 10 to advise the Director and the

15 offices of the Foundation;

16 (5) the term "technology" means not only ma-

17 chinery, electronics, tools, chemicals, etc., but ideas

18 which advance human capabilities, and also the struc-

19 tare and management of the human organization of our

20 society;

21 (6) the term "public profession" means a body GI

22 persons engaged in a calling which (A) requires spe-

23 cialized knowledge; (B) may repire extensive educa-

24 tional preparation; (C) has a significant relationship

25 with public affairs, the allocation of national resources,

IM 2165 III
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1 the deployment of technology, and the totality of envi-

2 ronments which determine the national quality of life;

3 (B) is accountable to constituencies and the public; and

4 (E) includes but is not limited to accounting, architec-

5 ture, criminology, dehtistry, education, continuing edu-

6 cation, engineering, finance, journalism, law, manage-

? ment, medicine, mental health, nursing, pharmacy,

8 public administration and legislation, public health,

9 social welfare, and urban planning;

10 (7) the term "institution of higher education"

11 r ,eans a college, university, or school in any State or

12 foreign coy,: fry which-

13 (A) admits as regular students only individ-

14 uals having a certificate of graduation from a

15 school providing secondary education or the rec-

16 ognized equivalent of such a certificate;

17 (B) is legally authorized within such State or

18 foreign country to provide a program of education

19 beyond secondary education;

20 (0) provides an educational program for

21 which it awards a bachelor's degree or other

22 degree, or provides not less than a two-year pro-

23 gram which is acceptable for full credit toward a

24 bachelor's degree;

IIR 2165 III
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1 (D) is a public or other nonprofit institution;

2

3

4

5

6

7

8

9

10

11

12

13

14

15

if
17

18

19 (1) a National Policy and Technology Board, to

20 function in accordance with section 7;

21 (2) an Office of Director of the Foundation, to

22 function in accordance with section 8;

23 (3) a National Information Office;

24 (4) an Office of National Policy, Analysis, and As-

25 sessment;

and

(E) is accredited by an accrediting organiza-

tion or association determined by the Foundation

to, be a reliable authority as to the quality of

training offered;

(8) the term "agency" means any Federal execu-

tive agency; and

(9) the term "State" means the several States,

the District of Columbia, the Commonwealth of Puerto

Rico, the Trust Territory of the Pacific Islands, and

any other territory or possession of the United States.

SEC. 5. ESTABLISHMENT OF THE NATIONAL POLICY AND

TECHNOLOGY FOUNDATION.

(a) There is hereby established in the executive branch

of the Federal Government an independent agency to be

known as the National Policy and Technology Foundation.

(b) There are hereby established in the Foundation-

OUR 41,5
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1 (5) an Office of National Programs;

2 (6) an Office of the Professions;

3 (7) an Office of Institutional and Human Resource

4 Development;

5 (8) an Office of Small Business; and

6 (9) an Office of Intergovernmental Technology

7 and. Professions Delivery Systems.

8 (c) There are hereby transferred to the Foundation-

9 (1) the National Bureau of Standards of the De-

10 partment of Commerce;

11 (2) the Patent and Trademark Office of the De-

12 partment of Commerce;

13 (3) the National Technical Information Service of

14 the Department of Commerce;

15 (4) the Office of Small Business Research and De-

16 velopment of the National Science Foundation;

17 (5) the Directorate for Engineering of the Nation-

18 al Science Foundation;

19 (6) the Division of Industrial Science and Techno-

20 logical Innovation (exclusive of the nonengineering pro-

21 grams of the industry/university cooperative research

22 projects program element) of the National Science

23 Foundation;

24 (7) the Intergovernmental Programs section of the

25 National Science Foundation;
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1 '(8) the Office of Industrial Technology of the De-

2 partment of Commerce '(as established under section 5

3 of the Stevenson-Wydler Technology Innovation Act of

4- 1980);

(9) the Center for the .Utilization of Federal Tech-

6 nology of the Department of Commerce (as established

7 by section 11(d) of such Act); and

8 (10) the Division of Policy Research and Analysis

9 of the National Science Foundation;

10 (11) all functions' of the Secretary. of Defense

11 which relate to the sale of Government information to.

12 the public and which are carried out by such Secretary

13 through the Defense Technical Information Center of

14 the Department of Defense;

15 (12) all functions of the Seer; tary of Energy

16 which, relate to the sale of Government information to

17 the public and which are carried out by such.Secretary

18 through the Office of Scientific and Technical Informa-

19 tion of the Department of Energy;

20 (13) all functions of the Administrator of the Na-

21 tional Aeronautics and Space Administration which

22 relate to the sale of Government information to the
23 public and which are carried out by such Administra-

24 tor; and

HR 2165 1H-4
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1 (14) all functions of the Public Printer which

2 relate to the sale of Government information to the

3 public including functions relating to the sale of such

4 information which are carried out through bookstores

5 operated by the Public Printer.

6 (d) There are hereby transferred to the Foundation all

7 the functions, powers, duties, and authorities of the National

8 Science Foundation and the Secretary of Commerce under

9 the Stevenson-Wydler Technology Innovation Act of 1980.

10 SEC. 6. FUNCTIONS OF THE NATIONAL POLICY AND TECHNOL-

1 1 OGY FOUNDATION.

12 (a) The Foundation, through the National Information

13 Office, shall-

14 (1) in coordination with existing public and private

15 systems and in cooperation with the Office of Policy,

16 Analysis, and Assessment and appropriate councils, de-

17 velop and recommend to the Congress and the Presi-

18 dent coherent National Information and Statistics

19 Policy directed to fuller and more efficient utilization of

20 existing information systems and the meeting of pres-

21 ently unfulfilled national information needs including

2.2 the information required for informed public and pri-

23 vate policy formulation;

24 (2) in cooperation with other public and private

25 agencies and the National Office of Policy, Analysis,

ORR 2185 In
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1 and Assessment, develop comprehensive computerized

2 National Information .and Statistics Data Banks to be

3 made readily, accessible to Federal, State, and local

4 governments, business and industrial concerns, educa-

5 tional institutions, and other interested individuals and

6 organizations;

7 (3) in cooperation with the professional societies,

8 the appropriate agencies of the Federal Government,

9 and the National Office of Policy, Analysis, and As-

10 sessment, develop improved indicators of the quality of

11 national life;

12 (4) provide means for data collection and meas-

13 urea for utilization under paragraph (5) of the basic fac-

14 tors which impact and influence the national life qual-

15 ity and Wade competitiveness, including-

16 (A) United States and foreign government

17 and business policies; national economies; econom-

18 ic, financial, and monetary policies; current and

19 future economic trends; industrial policy and strat-

20 egy; current and future industrial trends, and

21 market opportunities;

22 (B) Uni',.9d States and foreign managerial and

23 technological advances;

24 (C) United States and foreign technological

25 innovation, patent and patent trends, industrial

OUR 2165 111
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1 competence and productivity, and international

2 competitiveness; and

3 (D) United States and foreign educational

4 policies and resource allocation strategies;

5 (5) insure the development and maintenance of

6 readily accessed, current, comprehensive, computerized

information and data. banks for public and private

8 policy making which shall include the matters de-

9 scribed in paragraph (4) to the extent possible and-

10 (A) an electronic bibliographic data base of

11 all information collected along with such other

12 records, libraries, and compilations as may be nee-

13 essary or appropriate, utilizing the best available_

14 technology for the purpose;

15 (B) world trade and market statistics, data,

16 and trend indicators;

17 (C) world economic indicatorsnational ac-

18 counts, labor, prices, etc.;

19 (D) world financial statistics;

20 (E) world raw materials and energy produc-

21 tion, consumption, trade, and resources;

22 (F) world technology, industrial competence,

23 productivity, and professions delivery systems;

24 (G) world patents;

OIIR 2165 III
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(H) world industrial production and consump-

tibn;

(I) United States sectorial data;

4 ' (J) United States pollution level records;

5 (K) United States and foreign major enter-

6 prise reports;

7 (L) United States city and town data, includ-

8 ing population, industrial and commercial activity,

9 finance, culture; and

10 (M) institutional and human resource require-

11 ments;

12 (6) provide, for greater dissemination, access, and

13 utilization of the above data banks through an on-line

14 national computer network and other suitable means

15 for public and private users including small and large

16 business, State and local government, Federal agen-

17 cies, labor, the professions, industry, academia, the

18 general public, media, and others;

19 (7) make such information available on reasonable

20 terms and conditions and upon payment of reasonable

21 fees and'charges;

22 7 (8) provide means. to allow users to retrieve, tabu-
,

23 late, and analyze Government data including policy in-

formation ,datatAbiOnghiterrailials with powerful appli-

25i- cation softy/am:to

exe steam

C
)
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1 (A) retrieval and edit;

2 (B) tabulation;

3 (0) graphics;

4 (D) analysis including matrix algebra, time

5 series analyses, input output analyses, etc; and

6 (E) econometric model bailding and simula-

7 tion;

8 (9) review the Government's existing information

9 collection and dissemination functions and facilities in

10 order to recommend improvements, avoid duplication,

11 and implement maximum utilizP.tion;.and

12, (10) to the maximum extent .possible collect and

13 make available the foreign data of paragraphs (5) and

14 (6) utilizing where appropriate-z-

15 (A) data exchange agreements with foreign

16 information offices; and

17 (B) suitable offshore offices to-

18 (i) collect suitable data; and

19 (ii) monitor, abstract, and translate im-

20 portant articles from. the journals of the host

21 nation, in coordination With the National

22 Technical InformatioruService and other rel-

23 evant agencies. 5.

24 (b) The National, TechniqatInformation Service of the

25 Department of Commerce,: ificludinall. functions of the

0211%218.5 In
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1 Center for the utilization of Federal technology, and the func-

2 tions which relate to the sale of Government information to

3 the public of the Defense Technical Information Center of the

4 Department of Defense, the Office of Scientific and Technical

5 Information of the Department of Energy, the Scientific and

6 Technical facility of the National Aeronautics and Space Ad-

7 ministration, and the Public Printer shall become part of the

8 National Information Office and shall-

9 (1) provide a full array of information and statisti-

10 cal services regarding inventions, technical information,

11 products, processes, research, and development from

12 the Federal laboratories and agencies as well as for-

13 eign advancements;

14 (2) act as a repository of all scientific and techni-

15 cal information collected by Federal agencies, including

16 information on technical innovation processes and for-

17 eign manufacturing technologies and including all infor-

18 mation developed or received by the Federal agency in

19 connection with research, development, or analysis per-

20 formed or sponsored by that agency (including informa-

21 tion obtained or received pursuant to research, devel-

22 opment, or analysis contracts), such information to be

23 provided without cost to the Office;

3 0
14-871 0.-.87--.11



318

32

1 (3) act as a distributor of such information for a

2 Federal agency under any agreement entered into by

3 the Office with the agency;

4 (4) operate a clearinghouse for data relating to

5 technological innovation and industrial competence to

6 coordinate available information resources in the pri-

7 vate sector;

8 (5) promote technology transfer from the Federal

9 Government to private enterprise and assist the Office

10 of Intergovernmental Technology and Professions De-

11 livery Systems in promoting technology transfer to

12 State and local governments; and

13 (6) develop and maintain an organized reporting

14 of information on the historical, legal, technological,

15 commercial, and professions aspects of design (includ-

16 ing reliability and quality) in the United States and for-

17 eign countries and make this information available for

18 use by the public and private sectors.

19 (c) The Foundation, through the National Office of

20 Policy, Analysis and Assessment, shall-

21 (1) in cooperation with the National Information

22 Office, professional societies, and the appropriate agen-

23 cies of the Federal Government, develop improved in-

24 dicators .of the quality of national life along with meas-

25 ures of those factors such as technological innovation,

IIR 2165 IR
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1 indintrial. competence, productivity, and international

2 competitiveness which contribute to the national well-

3 being;

4 (2) in cooperation with the appropriate Councils,

5 establish a coordinated multidiscipline-multiprofessions

6 effort with full participation of industry, labor, public

7 interest activities, academia, the professions, the Fed-

8 eral Government, and other concerned parties, to--

9 (A) monitor the changing nature of the

10' United States' economy, quality of life, and capa,c-

11 ity to-

12 (i) provide marketable goods and serv-

13 ices in domestic and international markets;

14 and

15 (ii) respond to international competition;

16 (B) monitor and assess international and

17 technological, scientific, managerial advances and

18 policies and strategies that might impact the

19 United States; and

20 (C) monitor and maintain public records re-

21 garding the effect of imports on United States in-

22 dustry;

23 (D) serve as an early warning system to

24 identify emerging national problems, opportunities,

25 and needs including those of industry, technology,

HR 21651E ----5
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1 and the professions that are not adequately re-

2 solved by other public and private institutions;

3 (E) formulate for public review and debate

4 by the appropriate Councils and submit possible

5 recommendations to the Congress and the Presi-

6 dent policies and programs to properly resolve

7 such problems and, needs; and

8 (F) present at regular intervals of not more

9 than 10 years an emergingproblems and opportu-

10 nities analysis for national review and comment in

11 order to develop a national vision of the succeed-

12 ing decade, with, such analysis drawing upon the

13 ongoing and systematic critical trends assessment

14 program;

15 (3) develop methods to assess existinrs and pro-

16 posed programs and policies of the government, indus-

17 try, labor, and the public professions with a view

18 toward-

19 (A) forecasting the impact of such programs

20 and policies upon the mid- and long-term quality

21 of life and trade competitiveness of the Nation,

22 and

23 (B) suggesting, whenever necessary, alterna-

24 tive programs, policies, and resources to attain

25 improved quality of life and trade competitiveness,

Nra,2185 m
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.1 (4) study and determine the relationshiT (including

2 interrelationships) of national economic, industrial, sod-

3 etal, and.life quality policies to United States techno-

4 logical development and deployment, industrial compe-

tence, international competitiveness, and the Nation's

6 standard of living;

7 (5) evaluate and assess the impact of existing and

8 alternative United States and foreign, government and

9 business policies and programs upon technological de-

10 velopment and deployment, industrial competence and

11 sectorial productivity, international competitiveness,

12 and theliational quality of life, including-

13 (A) macro- and micro-economic policies and

14 trends;

15 (B) financial, savings, tax policies;

16 (C) industrial structure, management, and

17 policies;

18 (D) foreign technological, industrial, and eco-

19 nomic targeting strategies and tactics;

20 (Eeducatiou structure and policies;

21 (F) labor policies including retraining; and

22 (G) professions programs and policies;

28 (6) in cooperation with the appropriate Councils,

24 study and determine the mid- and long-term potential

25 national comparative advantages in industry and serv-
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1 ices which,the United States possesses by reason of its

2 natural,.: ,financial, human, intellectual, industrial,

3 market, infrastructure, and other resources with a view

4 toward determining-

5 (A) the public and private policies needed to

6 realize a comparative advantage potential;

7 (B) .the resource commitments required to

8 attain market share; and

9 (C) the attendant risks;

10 (7) conduct analysis and assessments, including

11 studies of the effects of technology and the professions

12 upon .the past, present, and future. quality of national

13 life;

14 (8) determine the relationships of technological

15 and professional developments and deployment, and

16 international technology transfers to the output, em-

17 ployment, productivity, and world trade performance of

18 the United States and foreign industrial sectors;

19 (9) identify technological and professional needs,

20 problems, and opportunities within and across industri-

21 al sectors that, if addressed, could make a significant

22 contribution to the economy of the United States;

23 (10) assess whether the Nation's resource alloca-

24 tion policies, including the capital, human, technical,

25 and other resources being allocated to domestic indus-
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1 trial sectors, are btlequate to meet private and social

2 demands for goods and services, promote productivity

3 and economic growth, and insure adequate internation-.

4 al trade competitiveness:.

5 (11) in cooperation with concerned public and pri-

6 vate agencies, formulate for national review and debata

7 by the appropriate Councils and subsequent possible

8 recommendation to the Congress and the President of

9 mid- and long-range national policies, with attention

10 given to-

11 (A) industries and service' where the United

12 States can develop or retain a significant coopar-

13 ative trade advantage;

14 (B) industries of the future whose early im-

15 plementation will affect the national prosperity

16 and life quality;

17 (0) the identification and promotion of the

18 basic technology and research and development

19 necessary to support comparative advantage in-

20 dustries and services and the next generation of

21 new industry, such as biotechnology;

22 (D) the development of basic fields common

23 to all industries such as new materials and infor-

24 mation systems;
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1 (E) mechanisms for promotion and support of

2 long-term industry, labor, university, professions

3 and government partnerships, including the na-

4 tional laboratories;

5 (F) areas where government aid should be

6 considered when sufficient technological develop-

ment cannot be expected from private enterprise

8 due to high risks, long lead times, and the sheer

9 magnitude of the investment, with government

10 support in principle being given only to research

11 and development pro Tams with commercialization

12 and new technology diffusion the responsibility of

13 individual companies;

14 ((I) tax, financial, savings, and investment

15 incentives;

16 (H) the identification of causes of decline in

17 economic segments and weaknesses at an early

18 stage in the health of domestic industries with the

19 goal of proposing policies and strategies to reverse

20 the trend;

21 (I) declining and troubled industries with sig-

22 nificant impact upon the national economy or

23 local regions;

olig 2165 Iti
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1- (J) the amelioration of the negative societal

2 and employment impact of economic and techno-

3 logical change;

4 (K) industrial structure, organization, loca-

5 tion, and environmental impact;

6 (L) innovation, productivity (including secto-

7 rial productivity) industrial competence, and inter-

8 national competitiveness;

9 (M) the promotion of standardization;

10 (N) mamizing the ability and effectiveness

11 of private enterprise, including cooperative and

12 not-for-profit institutions; and

13 (0) the encouragement of private technology

14 development efforts including subsidies where ap-

15 propriate to stimulate the development of critical

16 technology;

17 (12) cooperate and coordinate with other policy

18 bodies of the Federal, States, and local governments;

19 (13) assess and evaluate national policies in the

20 interest of the national welfare, stable development of

21 the economy, trade competitiveness, and quality of life

22 for those areas where a formal policy mechanism does

23 not exist or present policies are inadequate and, where

24 apprOpriate, formulate policy questions and proposals

25 for review and debate by the Councils;

WM 2165 M
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1 (14) propose policies to actively promote coopera-

2 the rather than adversarial public and private sector

3 relations and policy development;

4 (15) propose and support studies and policy ex-

5 periments in cooperation with other Federal agencies,

6 to determine the effectiveness of measures which have

the potential of advancing and deploying United States

8 technological and professions innovations;

9 (16) recommend to the Director, for transmission

10 to the President and Congress, government measures

11 with the potential of advancing and deploying United

12 States technological and professions innovation and ex-

13 ploiting innovations of foreign origin;

14 (17) carry out the programs transferred to the

15 Foundation by section 5(c)(10);

16 (18) in cooperation with the Office of Institutional

17 and Human Resource Development, develop long-term

18 national professional and technological human resource

19 policies to guide where private and Federal funds (in-

20 cluding training and retraining funds) would be best

21 employed to insure the Nation's well-being;

22 (19) in cooperation with the Office of Science and

23 Technology Policy and the National Endowment for

24 the Humanities, establish a program for improving the

25 use of risk analysis and decision theory and other fore-

cos 2185 M ,
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1 casting methods by Federal agencies concerned with

2 regulatory decisions and national resource allocation;

3 (20) in cooperation with. the Office of Small Busi-

4 ness, .develop policies and programs to!Anaterially iin-

..prove the resources and capabilities of United States

6 small enterprise;
-

7 (21) in cooperatioi with ,the- National Thformation

8 Office and appropriate councils, develop and propose

9 for national. review and implementation a coherent,

10 comprehensive National Information Policy;

11 (22) in cooperation with. the National Information

12 Office and its other offices and with the advice and rec-

13 ommendations of the Councils, provide at intervals of

14 not more than 10 years a comprehensive analysis and

15 evaluation of the functioning of the Foundation and its

16 effectiveness in anticipating and meeting national prob-

17 lems, including a comparative analysis with similar in-

18 stitutions in other countries, and then submit to the

19 Congress a plan fcr Foundation renewal or termina-

20 tion;

21 (23) either directly or through grants, loans, or

22 other assistance, conduct-studies and evaluations of the

23 operation of the public professions, the delivery of serv-

24 ices by the public professions, and the manner in which
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I govenunental agencies use the services of public pro-

2 fessions; and

3 ,(24): develop. and encourage the pursuit of a

broadly conceived national, professions policy which

5 .t..supports.thenational interest andlt plan for the period-

6 ,ie.tiPdating of suOh.policy.

7 , 1(d) ThePinindittiO;4,Nthiough the Office of National Pro-

8 grams, shall-

9 (1) in cooperation with the National Office of

10 Policy, Analysis, and Assessment, identify emerging

11 national problems, opportunities, and needs, including

12 those of industry, technology; and the professions, that

13 cannot be adequately satisfied by other public and pri-

14 vate institutions;

15 (2) implement development and applied research

16 policies and programs for those areas of, substantial na-

17 tional concern which the Congress believes are not

18 adequately served by other agencies and, where sta-
..

19 den; development cannot be expected from private en-

20 terprise alone due to high risk, long lead times and/or

21 the magnitude of the financial or intellectual resources

22 required;

23 (3) establish coordinated multipm:essions efforts

24 with full participation of industry, government, labor,

01111 2165 LH
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acadeniia;and reptesentativei of public interest groups

2 to
(A) &tern-line the approaches, resources, and

priorities requited to implement the policies and

5 programs described in paragraph (2) and encour-

age and facilitate cooperative government, indus-

try, labor, education, and ,professions programs,

including basic technologies common to all or

many industries and the development of solutions

either through the National Bureau of Standards

or the National Laboratories or by extramural

grants and contracts to the universities and indus-

6

7

8

10

11

12

13 try;

14 (B) address issues common to all industries

15 including pollution and location; and

16 (C) remove the barriers including critical

17 technological advances that preiTeht the early en-

18 couragement of industry for the future or the or-

19 -duly retirement or renovation of declining indus-

20 try;

21 (4) support extramural development and applied

22 research which falls outside the purview of other Fed-

23 eral agencies and which in the opinion of the Congress

24 and the President shouild be supported in the national

25 interest;

01111. 7163 IH
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1 (5) carry out the problem-focused programs, other

2 than intergovernmental programs, centers programs,

3 engineering: programs, and small business programs,

4 which .are transferred to the Foundation under section

5 5; and

6 (6) cooperate with other Federal agencies to fa-

7 cilitate national and regional plans and policies for de-

8 dining or less competitive industries important to the

9 national welfare.

10 (e) The Foundation, through the Office of the Profes-

11 sions, shall-

12 (1) carry out the engineering programs transferred

13 to the Foundation by section 5(c)(5), and establish an

14 Engineering Directorate within such Office.

15 (2) support applied research and development in

16 engineering disciplines not adequately supported by

17 other sources of funding, and support fundamental re-

18 search in all engineering disciplines;

19 (3) support applied research and development in

20 disciplines of other professions not adequately support-

21 ed by other sources of funding;

22 (4) establish, through grants, leans, and other as-

23 sistance, programs of, investigation and applied re-
.

24 search designed to understandend facilitate the coop-

25 erative mechanisms necessary to replace existing ad-

en 2185 111
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1 versarial relationships. with. productive public-private

2 partnerships of industry, labor, university, the public

3 professions, and 'government for the solution of national

4 problems, and further (where appropriate) closer coop-

5 eration with local, State; and Federal agencies.

6 (5) provide for seminars, conferences, and lectures

7 to promote public and professional understanding of the

8 public resource allocating and environmental decision

9 making role of the professions and the need for coop-

10 eration among government, industry, university, labor,

11 and the professions to counteract the present unproduc-

12 tive adversarial relationships; and

13 (6) develop and implement a program of develop-

14 went and applied research directed at strengthening

15 the knowledge base and methodology required to sup-

16 port government agencies in utilizing risk analysis, de-

17 cision theory, and other forecasting methods in regula.

18 tory and resource allot,ation decision making, including

19 cooperative development and applied research to be

20 undertaken with the Endowment for the Humanities to

21 develop methodology for the determination of socially

22 acceptable risks and value systems.

23 (f)(1) The Foundation, through the Office of Institutional

24 and Human Resource Development, shall-
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1 (A) in cooperation with the Office of National

2 Policy, Analysis, and Assessment, recommend long-

3 term national professional and technological human re-

4 source policies to, guide where private and Federal

5 funds would be best employed to insure the Nation's

6 well-being, including policies providing for-

7 (i), establishing a national council on ,profes-

8 siona1,4echnical,.and scientific manpower;

9 (ii) establishing and maintaining the neces-

10 sary means for identifying and assessing the mid-

11 and long-term professions, technical, and scientific

12 human Tesource needs necessary for the well-

13 being of the Nation, with recommendations for

14 policies and programs necessary to meet these

15 needs (including such resources as personnel, in-

16 stitutions, equipment, facilities, and funding);

17 (iii) assisting in the preparation of such long-

18 range technical human resource assessments and

19 policy recommendations as are required or author-

20 ized by the National Science and Technology

21 Policy, Organization, and Priorities Act of 1976

22 (42 U.S.O. 6601 et seq.); and

23 (iv) assessing the mid- and long-term effects

24 of technological change and the unmanning of the

25 Nation's factories upon human resource require-
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1 ments, with recommendations for training and re-

2 training policies and programs;

3 (B) encourage and support public professions and

4 technical training and educational institutions, which

5 may include, but need not be limited to-

6 (i) establishing, operating,. or ,providing fund-

7 ing for such training and educational institutions,

8 including libraries;

9 (ii) providing grants, loans, or other assist-

10 ante to individuals;

11 (iii) developing professions curricula or train-

12 ing programs in anticipation of national needs in-

13 eluding that required to advance the Nation's in-

14 dustrial competence and international competitive-

15 ness; and

16 (iv) encouraging and providing assistance for

17 minorities and women to enter the professions;

(0) encourage the temporary exchange of profos-

19 sional personnel between academit. :r.t1 industry to pro-

20 mote the purpose of this Act set forth in section 3; and

21 (D) carry out the, functions, powers, duties, and

22 responsibilities transferred by section 5(d) with respect

23 to providing assistance for the establishment of Centers

24 for Industrial Technology and Design and the pro-

25 grams of such Centers transferred by sections 5(c)(6)
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1 and 5(c)(8), in order to enhance technological and pro-

2 fessional innovation, industrial competence, and, inter-

3 national competitiveness through-

4 (i) the participation among industry, profes-

5 sions, the Federal laboratories, universities, the

6 Federal Government, and State and local govern?

ments in cooperative technology and professions

8 innovation;

9 (ii) the identification and development of the

10 generic knowledge, technology, and/or methodol-

11 ogy base important for technological advances in

12 the quality of life and innovative activity in which

13 individual firms have-little incentive to invest, but

14 which may have sign;ficavt economic importance

15 or application to a wide range of industries such

16 as manufacturing and process technology or pollu-

17 tion control systems;

18 (iii) facilitate cooperative government, Feder-

19 al laboratory, industry, labor, university, and pro-

20 fessions efforts in the matter of government-man-

21 dated health, safety, and environment regulations

22 in order to-

23 (I) ensure that the reolations are

24 achievable;
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1 (II) develop the basic methodology and
2 technology for satisfying the regulations and
3 minimizing costi of duplicative development
4 and research;

5 (Di) apply comparative risk analysis,
6 decision theory, and other forecasting meth-
7 odologies to regulation formulation to ensure
8 a societal return comparable to the societal
9 investment;

10 (IV) educate professionals in the re-
11 quired technology; and

12 (V) encourage innovation in satisfying
13 regulations;

14 (iv) the education and training of individuals

15 in professional and technology innovation;

16 (v) cooperation with the National Information
17 Office for 'the improvethent of existing mechanisms

18 ik the development of new mechanisms in the
19 dissemination of professional, technical, and Bolen-

20 tific information between universities, industry,
21 local and State government, and the professions;
22 (vi) the utilization of the capability and ex-
23 pertise (where appropriate) that exists in Federal
24 , laboratories; and
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1 (vii) the development of continuing financial

2 support from industry and universities through,

3 among other means, fees, licenses and royalties.

4 (2) The activities of the Centers established pursuant to

5 paragraph (1)(D) shall include but need not be limited to-

6 (A) development and applied research supportive

7 of technology, the professions, indusirial innovation and

8 competence, and international competitiveness, inclua-

9 ing cooperative industry, professions, and university ef-

10 forts;

11 (B) the establishment at each Center of leadership

12 in one or more technologies and a corresponding com-

13 prehensive development and applied research clearing-

14 house;

15 (C) assistance in the evaluation and development

16 of technological ideas supportive of industrial innova-

17 tion and competence, international competitiveness,

18 and,new business ventures;

19 (D) technological and professional assistance and

20 advisory services to industry, government, and the pro-

21 fessions in cooperation with the Office of Small Busi-

22 ness; and

23 (B) curriculum development and instruction in in-

24 vention, entrepreneurship, professional innovation, and

25 multiprofessional problem resolution.
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1 (3) Prior, to establishing a Center pursuant to paragraph

2 (1).the Director must find that-

3 (A) consideration has been given to the potential

4

5

6

7

8

9

10

11

12

13

14

15

16

contribution of the actiyitios..propoaed within the

.Center to the productiyity, employment; economic

competitiveness and national life quality of the United

States;

(B) a high likelihood exists of continuing participa-

tion, advice, financial support, and other contributions

from the private sector, including industry, labor, and

the professions;

(C) the host university or nonprofit institution has

a plan for the management and evaluation of the ac-

tivities proposed within the particular Center, including

consideration of means to place the Center, to the

ruimum extent feasible, on a self-susW....ing basis;

17 and

18 (D) suitable consideration has been given to the

19 proposed geographical location of the Center.

20 (g) The Foundation, through the Office of Small Busi-

21 ness, shall-

22 (1) in cooperation with the Office of Policy, Anal-

23 ysis, and Assessment, develop, recommend, and imple-

24 ment policies and programs to materially improve the
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1 resources. and capabilities of Unitea Siates small enter-

2 prise, including but not limited to-

3 (A) upgrading The production technology

,

4 available to small enter-prise through grants and
4.

5.
It

incentives for development and research projeCts

6 including .those concinCted:jOintiiliy industry, uni-

7 versities, and public and private development and

8 research organizations;

9 (B) training technical, professional, entrepre-

10 neurial, and managerial personnel;

11 (0) promoting computerization and automa-

12 tion in small enterprise for design, manufacture,

13 and management;

14 (D) advancing and modernizing production

15 capabilities and facilities; and

16 (E) providing management consultation;

17 (2) in cooperation with the Office of Institutional

18 and Human Resource Development, establish the tech-

19 nology and professions counterpart of the United States

20 Agriculture Extension System to be known as the Fed-

21 eral Technology and Professions Extension Service, in

22 order to-

23 (A) provide access by individual, company,

24 industry, profession, and governmental entities to

25 advice, support, and expert consultation, including
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1 but not limited to the latest manufacturing proc-

2 esses, management systems, quality assurance

3 methods, production techniques, personnel proce-

4 dures, professions delivery systems, computer ap-

5 plications, financial controls, and extension serv-

6 ices;

7 (B) coordinate with existing technology, pro-

8 fessions, and industrial extension programs to

9 avoid duplication or adverse impact; and

10 (0) provide grants and loans to carry out

11 technology, professions, or industrial extension

12 plans and programs..

13 (3) operate programs of grants and contracts for

14 the development and advancement of high-technology

15 small businesses including joint cooperative industry,

16 education, government, development, and applied re-

17 search;

18 (4) foster communication between scientific and

19 technological agencies of the Federal Government and

20 the small business community;

21 (5) collect, analyze, compile, and publish inforrna-

22 tion concerning grants and contracts awarded to small

23 business concerns by scientific and technical agencies

24 of the Federal Government and the procedures for han-

25 dling proposals submitted by small business concerns;
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1 (6) assist individual small bu'siness concerns in ob-

2 taining information regarding programs, policies, regu-

3 lations, and procedures of the Federal Government,

4 and assist 'such concerns in dealing with the Federal

5 Government;

6 (7) recommend to the Director for transmission to

7 the President such changes in the laws, procedures,

8 policies and practices of the Federal Government as

may be required to enable the Nation to benefit more

fully from the resources of high-technology small busi-

nesses; and

(8) carry out the programs of the agencies trans-

ferred to the Foundation by section 5(c)(4) and the

small business programs of the agencies transferred by

section 5(c)(6).

(h) The Foundation, through the Office of Intergovern-

mental Technology and Professions Delivery Systems,

shall-

9

10

11'

12

13

14

15

16

17

18

19 (1) prelide staff support for the President's Inter-

20 governmental Science, Engineering, and Technology

21 Advisory Panel;

22 (2) carry out the intergovernmental programs

23 transferred to the Foundation by section 5(c)(7);

24 (3) facilitate the integration of professional, scien-

25 tific, and technological resources into the policy forma-
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1 tioni.management support, and program operation ac-

2 tiyities of State and local governments;

3 (4) promote technology transfer from the Federal

4 Government and private enterprise to State and local

5 governments;

6 '(5) support and, promote the appropriate utilization

7 of technology through organized state and local pro-

8 grams of technology and te-hnology information distri-

9 bution;

10 (6) carry out the programs transferred to the
11 Foundation by section 5(c)(9);

12 (7)study and improve the delivery of, services by

13 the professions and the performance of professions de-

14 livery systems in government; and.

15 (8) support and facilitate cooperation between

16 government (national, State, county, and city) and uni-

17 versity professional schools to make the resources of

18 the universities available to legislators for the regular

19 assessment, and evaluation of policies, problems, pro-

20 grams, and issues on a multiprofessional systems basis.

21 (i) The Foundation, through the National Bureau of

22 Standards, shall-

23 (1) foster (where appropriate) public-private part-

24 nerships involving the Bureau and the Federal labora-

25 tones in the development and applied research often
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1 required for implementation of specific policies includ-

2 ing trade competitiveness, productivity, pollution, and

3 regulation in the national interest.

4 (2) in cooperation. with other Federal agencies and

5 national non-Federal voluntary standards organization,

6 promote and protect United States interests in intema-

7 tional voluntary standardization activities;

8 (3)' provide ,ffinding and other necessary support

9 for United States participation in international volun-

10 tary standardization activities; and

11 (4) in cooperation with the Office of Policy, Anal-

12 vsis, and Assessment, other Federal agencies, national

13 ederal agencies, and national non-Federal volun--

14 tary standards organizations, develop and maintain a

15 long-term public and private comprehensive National

16 Standards-Policy.

17 (j) The Foundation shall create a National Design Reli-

18

19

20

21

22

23

24

25

ability and Quality Council which shall
(1) through its programs, encourage excellence in

technological design with emphasis on reliability and

quality, educate United States entrepreneurs and gov-

ernment agencies to the value of excellence in design;

encourage such entrepreneurs to promote excellence in

design in the creation, manufacture, and sale of well-

designed objects and systems; and assist other govern-
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1 ment agencies, as their programs relate to the objec-

2 tives of the Foundation, in developing and encouraging

3 excellence in design in ,adGitien to performing their

4 other duties;

5 (2) establish and publicize standards for excellence

6 in the design of.objects and systersis, including but not

7 limited to consideration of reliability, quality, energy

8 consumption reduction, health, and .the environment;

9 and

10 (3) consult and cooperate with foreign govern-

11 ments and intergovernmental organizations in collabo-

12 ration with the Department of, State, and with private

13 international organizations which are or become con-

14 cerned with the encouragement and coordination of in-

15 creased use of excellence in design, to gain internation-

16 al recognition for design standards proposed by the

17 United States.

18 SEC. 7. NATION 'AL POLICY AND TECHNOLOGY BOARD.

19 (a) The Foundation shall be operated under the general

20 supervision and policy control of a National Policy and Tech-

21 nology Board which shall consist of (1) 24 members to be

22 appointed by the President, by and with the consent of the

23 Senate, from among persons nominated in accordance with

24 subsection (b), and (2) the Director, to be appointed in ac-

25 cordance with section 8(a).
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1 (b) The persons nominated for appointment as members

2 of the Board-

3 (1) shall be eminent in 'the professions and tech-

4 nology, including the fields of labor, entrepreneurship,

5 public policy, management, education, industry, gov-

6 ailment, invention, patents, and trade and shall be ex-

7 petted to independently represent.all segments of soci-

8 ety to avoid dominance by the Federal Government;

9 (2) shall be selected so as to provide representa-

tion from minorities, representation of all geographic

11 areas of the Nation, and equitable representation of all

12 professions, with particular attention given to nominees

13 possessing experience and expertise in more than one

14 profession; and

15 (3) shall be nominated after due consideration of

16 recommendations for nomination made by the Board

17 itself, the national academies, professional societies,

18 business associations, labor associations, and other ap-

19 propriate organizations.

20 (c) The term of office of each member of the Beard other

21 than the Director shall be six years, except that-

22 (1) any member appointed to fill a vacancy occur-

23 ring prior to the expiration of the term for which the

24 predecessor was appointed shall be appointed for the

25 remainder of such term;
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1 (2)' any main,: other than the current Chairman

2 of the Board, who has been antember of the Board for

3 two consecutive. six-year terms shall thereafter be ineli-

4 gible for appointment during the two-year period fol-

5 lowing the expiration of the econd term; and

6 (3) of the persons 'initially appointed, eight shall

7 be appointed for terms ending' May 10, 1988, eight

8 shall be-appointed for terms ending May 10, 1990, and

9 eight shall be appointed, for terms ending May 10,

10 1992.

'.11 (e) The Board shall Meet not less than twice annually,

12 at the call of the Chairrhaii or upon the written request of

13' one-third, of the members. A majority of the members of the

14 Board shall constitute a quorum. Each member shall be given

15 10 days advance written notice of each meeting.

16 (f) There shall be an executive committee of the Board

17 which shall be composed of five members, including the Di-

18 rector, the Chairman of the Board, the Vice Chairman, and

19 two other members of the Board elected to two-year terms

20 by the Board. The executive committee shall exercise such

21 powers and functions as may be delegated to it by the Board.

22 (g) The Board shall, in addition to any powers and func-

'23 tions otherviise granted to it by this Act-
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(1) establish the policies of the Foundation, in ac-

2 cordance with applicable policies established by the

3 President and theCongress;

4 (2) review the-budget of the Foundation;

5 (3) review the programs of the Foundation;

6 (4)render to the President, for submission to the

7 Congress, the report required in section 14(a); and

.8 (5) approve or disapprove every grant, contract,

9 or other funding arrangement the Foundation proposes

10 to make, except that a grant, contract, or other fund-

11 ing arrangement involving a commitment of less than

12 $250,000 may be made by the Director without specif-

13 is Board action, if the Board has previously reviewed

14 and approved the program of which that commitment

15 is a part.

16 (h)(1) The Board may appoint a staff of not more than

17 five professional staff members and such clerical staff as may

18 be necessary. The professional staff members may be ap-

19 pointed without regard to the provisions of title 5, United

20 States Code, governing appointments in the competitive serv-

21 ice, and the provisions of chapter 51 of such title relating to

22 classification, and may be compensated at a rate not to

23 exceed the rate provided for grade GS-18 of the General

24 Schedule under section 5332 of such title.
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1- (2) The Board may establish such special commissions

2 as it may doem necessary for the purposes of this Act.

3 (i) Members of the Board shall receive compensation

4 when engaged in the business of the Foundation at a rate

5 fixed by the Chairman but not exceeding the daily equivalent

6 of the rate provided for level GS-18 of the General Schedule

7 under section 5332 of title 5, United States Code, and shall.

8 be allowed travel expenses as authorized by sectio45703 of

9 title 5, United States Code.

10 SEC. 8. DIRECTOR OF THE FOUNDATION.

11 (a) The Director of the Foundation shall be appointed by

12 the President, by and with the advice and consent of the

13 Senate. Before any person is appointed as Director, the

14 President shall afford the Boarcl an opportunity to make rec-

15 ommendations with respect to such appointment. The Direc-

16 for shall receive basic pay at the rate provided for level II of

17 the Executive Schedule under section 5313 of title 5, United

18 States Code, and shall serve for a term of six years.

19 (b) Except as otherwise specifically provided in this Act,

20 the Director shall exercise all of the authority granted to the

21 Foundation by this Act.

22 (c) The Director may make such provisions as he deems

23 appropriate to authorize the performance by any other offi-

24 cer, agency, or employee of the Foundation of any of his

25 functions under this Act.
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(d) The Director shall formulate the programs and budg-

2 ets of the Foundation.

3 SEC. 4. DEPUTY DIRECTOR AND ASSISTANT DIRECTOR.

4 (a) There shall be a Deputy Direcwr of the Foundation

5 who shall be appointed by the President, by and with the

6 advice and consent of the Senate. 'Before any person is ap-

7 pointed as Deputy Director, the President Shall afford 'the

8 Board an opportunity to make recommendations with respect

9 to such appointment. The Deputy Director shall receive basic

10 pay at the rate provided for level III of the Executive Sched-

11 We under section 5314 of title 5, United States Code, and

12 shall perform such duties and exercise such powers as the

13 Director may prescribe. The Deputy Director shad act for,

14 and exercise the powers of, the Director during the absence

15 or disability of the Director or in event of a vacancy in the

16 Office of Director.

17 (b) There shall be nine Assistant Directors of the Foun-

18 datioL, who shall be appointed by the President, by and with

19 the advice and consent of the Senate. Before any person is

20 appointed as an Assistant Director, the President shall afford

21 the Board and the Director an opportunity to make recom-

22 mendations with respect to such appointment. Each Assistant

23 Director shall receive basic pay at the rate provided for level

24 IV of the Executive schedule under section 5315 of title 5,

25 United States Code, shall perform such duties and exercise
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1 such powers as the Director may prescribe, and shall have

2 responsibility for one of the following:

3 (1) The National Information Office and the Na-

4 tional Technical Information service.

5 (2) The Office of Policy, Analysis, and Assess-

6 ment.

7 (3) The Office of National Programs.

8 (4) The Office of the Professions.

9 (5) The Offic; of Institutional and Human Re-

10 source Development.

11 (6) The Office of Small Business.

12 (7) The Office of Intergovernmental Technology

13 and Professions Delivery Systems.

14 (8) The National Bureau of Standards.

(9) The Patent and Trademark Office.

16 (c) The Assistant Director for the National Bureau of

17 Standards shall be the Director of the National Bureau of

18 Standards.

19 SEC. 10. COUNCILS.

20 (a) Councils covering the full range of Foundation re-

21 sponsibilities shall be appointed by the Director, with advice

22 from the Assistant Directors, to serve as independent public

23 advisory bodies to the Director and the individual offices of

24 the Foundation.
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1 (b) Council members are to represent a wide cross sec-

2 tion of United States society, including experts in the matters

3 considered by the respective offices to be advised and includ-

4 ing general consumers and representatives of labor, industry,

5 business, academia, mass media, the public and private sec-

6 tors, the professions, environmentalists, finance, and science.

7 (c) The Councils, in response to requests from the Presi-

8 dent, the Congress, or Directors or to questions raised on

9 their own, initiative, shall investigate, deliberate in public

10 forums, and provide suitable recommendations on the direc-

11 tions of the long -term and basic policies addressed by the

12 Foundation and its officers, compatible with the interests of

13 the public.

14 (d) The Councils, drawing upon the area expertise, corn -

15 prehen.sive policy data, policy analysis and assessment, and

16 alternative policy evaluations of the Foundation offices, shall

17 provide institutional forums to examine, debate, and make

18 recommendations upon the coherence, consistency, and com-

19 patibility of national policies with respect to-

20 (1) each other and the national interest;

21 (2) their contribution to rational integrated nation-

22 al policy and the national vision; and

23 (3) issues crucial to the development of coordinat-

24 ed, mutually supportive national policies.
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1 (e) The Councils, serving as very visible public forums

2 for current, midterm, and future national policies, shall offer

3' an instituticmalomeans for seeking a broad national consensus

,4, in support of.these policies.

5 (f) Each Council shall include such committees as shall

6 be found "necessary, to'satisfy the purvieW of-the Council, in-

7 eluding committees for sectors of the economy, industry, and

8 national life quality.

9 (g) The appropriate Councils shall assess private sector

10 requests for Government assistance or relief and recommend

11 as a condition of such assistance or relief-

12 (1) those actions of the private sector which wi:1

13 ensure that the applicant involved, by receiving the as-

14 sistance or relief, will become internationally competi-

15 tive in the future; and

16 (2) any 0.djustmer.t commitments which should be

17 entered in' by relevant parties, such as management

18 and employees of the applicant, shareholders, creditors,

19 suppliers and dealers, and financial institutions to

20 ensure that the applicant will become internationally

21 competitive in the future.

22 (h) The Council for Policy, Analysis, and Assessment

23 °shall produce a bianntml review of national needs, problems,

A and opportunities with an analysis of the progress made to

25 satisfy these needs and opportumities, including an assess-
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1 ment,of the performance of existing public and private insti-

2 tutions. Particular,a4cntion shall be paid to the interdepend-

3 ence of, national *policies and their compatibility with each

4 other and the long-term national welfare and trade competi-

5, tiveness. ,

6 SEC. LI. GENERAL AUTHORITY CF THEYOUNDATION.

7 (a) The Foundation shall have the authority, within the

8 limits of available appropriations, to do all things necessary

9 to carry out the provisions of this Act, including but not lim-

10 ited to the authority-

11 (1) to hold such hearings, sit and act at such
12 times and places, take such testimony, and receive

13 such evidence as the Board (or a Council appointed by

14 the Director) considers appropriate for the purpose of

15 carrying out this Act;

16 (2) to establish additional offices and other organi-

17. zational structures within the Foundation;

18 (3) to prescribe such rules and regulations as it
19 deems necessary governing the manner of its oper-

20 ations and its organization and personnel;

21 (4) to make such expenditures as may be neces-

22 sary for administering the provisions of this Act;

23 (5) to enter into grants, contracts, cooperative

24 agreements, or other arrangements with whatever per-

25 sons, organizations, countries, or other entities are
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1 deemed most useful by the Foundation to accomplish

2 the purposes of this Act;

3 (6) to acquire, hold, or sell real and personal prop-

4 erty of all kinds necessary to carry out the purposes of

5 this Act;

6, (7) to receive and use funds and property donated

7 by others, if such fund's and property may be used in

8 furtherance of the purposes of this Act;

9 (8) to accept and utilize the services of voluntary

10 and uncompensated personnel and to provide transpor-

11 tation and subsistence as provided by section 5703 of

12 title 5, United States Code, for persons serving without

13 compensation;

14 (9) to arrange with and reimburse other Federal

15 agencies for any activity which the Foundation is au-

16 thorized to conduct;

17 (10) to receive funds from other Federal agencies

18 for any activity which the Foundation or the other

19 agencies are authorized to conduct; and

(11) to appoint and fix the compensation- of per-

21 sonnel necessary to carry out the provisions of this

22 Act.

23 (b) Except as provided otherwise in this Act, appoint-

24 ments under subsection (a)(11) shall be made and the com-

25 pensation of the appointed personnel shall be fixed in accord-
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1 ante with the provisions of chapter 51 and subchapter III of

2 chapter 53 of title 5, United States Code, except that the

3 Director may, in accordance with such policies as the Board

4 shall prescribe, employ technical and professional personnel

5 and fix their compensation, without regard to such provi-

6 sions, to the extent deemed necessary to carry out the pur-

7 poses of this Act.

8 SEC. 12. COORDINATION OF PROGRAMS.

9 (a) The Director shall insure that all programs of the

10 Foundation are coordinated with other programs of the Fed-

11 eral Government, with the private sector, and with State and

12 local government programs.

13 (b)(1) A standing National Foundation Coordinating

14 Board, comprised of five members from the Board of the

15 Foundation and five members from the Board of each of the

16 other two national foundations (the National Science Founda-

17 tion and the National Foundation on the Arts and Human-

18 ities), shall be appointed and shall meet at least twice a year

19 to provide recommendations to improve the collective effec-

20 tiveness of the three foundations in the national interest.

21 (2) To the greatest extent few:ble, extramural basic re-

22 search fields wl.ich the Foundation wishes to advance shall

23 be supported through the National Science Foundation pro-

24 grams by transfer of funds to the Science Foundation.

OUR 2185,1H
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1 (3) The Foundation shall coordinate studies in societal

2 value systems and ethics with the applied humanities pro-

3 grams of the National Foundation of the Arts and Human-

4 ities.

5 (c) The Foundation shall coordinate its small business

6 activities fully with those of the Small Business Administra-

7 tion and shall not conduct any small business program which

8 the Administrator of the-Small Business Administration finds

9 to be duplicative of that Administration's programs.

10 (d) The Foundation is authorized and directed to provide.

11 assistance to the Office of Science and Technology Policy

12 upon request.

13 SEC. 13. SCHOLARSHIPS AND GRADUATE FELLOWSHIPS.

14 (a) The Foundation may award scholarships and gradu-

15 ate scholarships for the study of the public professions.

16 (b) Any scholarship or graduate fellowship awarded

17 under subsection (a) shall-

18 (1)`be for use at any educational institution select-

19 ed by the individual receiving such scholarship or grad-

20 uate fellowship;

21 (2) be made only to a citizen of the United States;

22 and

23 (3) be made on the basis of ability.

0113 2166 133

358



356

70
1 SEC. 14. REPORTS.

2 (a) The Foundation shall transmit a report to the Presi-

3 dent for submission to Congress not later than one year after

4 the Board has been duly organized and each odd-numbered

5 year thereafter. Each such report shall contain
.

6 (1) a detailed statement of the activities of the

7 Foundation;

8 (2) the important national policy issues, emerging

9 problems, and opportunities;

10 (3) a review and renewal of the vision of the Na-

11 tion's life quality and competitive economy for the next

12 decade; and

13 (4) the legislation or other action- deemed appro-

14 priate to realize such priorities.

15 (b) In addition to the reports required by subsection (a),

16 the Foundation shall make any study or report ordered by

17 either House of the Congress, by any commit' a of either

18 House, or by any joint committee of the Congress.

19 (c) At the request of either House of the Congress, of

20 any committee of either House, or of any joint committee of

21 the Congress, - Director shall furnish such House or com-

22 mate° with such assistance or information as it may request.

23 SEC. 15. MISCELLANEOUS PROVISIONS.

24 (a) The Director may exercise any authority available

25 by law to the Secretary of Commerce with respect to any

26 entity transferred by section 5(c), and the actions of the Di-

on 2185 DI
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-1 rector in exercising such authority shall have the same force

2 and effect as when exercised by such Secretary.

3 (b) At any time more than one yeaii after the date of the

4 enactment of this Act, the Director, with the approval of the

5 Board; may allocate or reallocate functions among the orga-

6 nizational components of the Foundation and may establish,

consolidate, alter, or discontinue such components as may be

necessary or appropriate.

-(c) The Director may establish, alter, discontinue, or

maintain such regional or other field offices as the Director

may find necessary or appropriate to perform the functions of

the Foundation.

(d) The Director may, when authorized in an appropria-

tion Act for any fiscal year, transfer funds from one appro-

priation to another within the Foundation, except that no ap-

propriation for any fiscal year shall be either increased or

decreased pursuant to this subsection by more than 5 percent

and no such transfer shall result in increasing any such ap-

propriation above the amount authorized to be appropriated

therefor.

(e) Chapter 53 of title 5, United States Code, is amend-

ed

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23 (1) by adding at the end of section 5313 the fol-

24 lowing new item:

MIR 2185 III
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1 "Director, National Policy and .Technology Aun-

2

3 (2) 'by adding at the end of section 5314 the fol-

4, lowing new item:

5 "Deputy Director, National Policy and Technolo-

6 gy Foundation."; and

7 (3) by adding at the end of section 5315 the fol-

8 lowing new item:

9 "Assistant Directors, National Policy and Tech-

10 nology Foundation (9).".

11 (f) Section, 10 of the Stevenson-Wydler Technology In-

12 novation Act of 1980 is repealed.

13 SEC. 16. AUTHORIZATION OF APPROPRIATIONS.

14 There is hereby authorized to be appropriated to the

15 Foundation for the fiscal year 1987, the sums indicated for

16 the following categories:

17 (1) National Information Office and National

18 Technical Information Service, $5,000,000.

19 (2) Office of National Policy, Analysis, and As-

20 sessment, $20,000,000.

21 (3) Office of National Programs, $30,000,000.

22 (4) Office of the Professions, $140,000,000.

23 (5) Office of Institutional and Human Resource

24 Development, $100,000,000.

25 (6) Office of Small Business, $40,000,000.

, .
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1 (7) Office of Intergovernmental Technology and

2 Professions Delivery Systems, $40,000,000.

3 (8) National Bureau of Standards, ($150,000,000).

4 (9) Patent and Trademark Office of the Depart-

5 ment of Commerce, ($120,000,000).

6 (10). National Design Reliability and Quality

7 Council, $10,000,000.

8 (11) Other purposes of this Act, $9,000,000.

O
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STATEMENT ON

The National Policy and Technology Foundation Act

Allen B. Rosenstein

April 29, 1987

Mr. Chairman and Members of the Committee:

I am pleased and privileged to testify in support of the National Policy
and Technology Foundation Act of 1986. The legislation which you are
proposing provides the machinery needed to address and resolve some of the
most critical problems facing our nation.

The importance of this legislation has been described most succinctly by
Mr. Pat Choate, Director of Pzlicy Analysis, TRW Inc. Mr. Choate could not
testify in person, for the National Policy. and Technology Foundation Act, but
he has written:

"The message that is being sent to the Congress and the President by
distinguished leaders from business, government, unions and academia is
that government must give much more attention to how it forges economic
policy and how these policies affect the competitiveness of our nation's
economy. The legislation you are considering is an important step in
that process. It provides high level oversight and the mechanisms that
are required to collect and analyze informat4-n, secure a broad open
consideration of views and translate analyses into specific policy
recommendations for the President and Congress.

Whether the coordination mechanism is located in the White House or
an agency is important, but secondary to the fact that such a mechanism
is required, and desperately. What is important is that your
legislation would elevate the issue of trade and competitiveness to a
parity with foreign policy and national defense. That has long been
needed.

Equally important, your proposal would begin the long overdue
process of improving the coherence of federal decision making,
particularly as it influences the competitiveness of the U.S.
industries. That too has long been needed.

In sum, the legislation you propose is central to my largcr
national effort to improve America's economic competitiveness."
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Introduction

History will rank the four decade decline in U.S. trade competitiveness and
relative life quality among the most severe traumas the Republic has ever
experienced. Certainly the experience will be found to be unique for its
complexity and far reaching consequences. The U.S. loss of trade and economic
leadership cannot be described or understood in conventional terms or with
simplistic models. The extent and complexity of the competitiveness/life
quality issue must cause the nation to ree4amine and ultimately rhange many of
its most cherished and time proven concepts, institutions, structures and
policies.

The trade competitiveness /life quality problem is fundamentally
institutional and structural. The country's institutional structure is flawed
and unsuited for the dynamics of modern society - lacking me-as to create and
facilitate the integrated public-private policies so necessary to the
country's long term interest. Unlike other trade competitors, the U.S.
Congress simply does not have the tools to cope with the far reaching
complexity of modern internatical society. Without means to anticipate
crises before they become critical, opportunities before they are lost,
develop an adequate data base, fonr.late and assess policy alternatives and in
particular, generate the national consensus necessary for public acceptance of
proposed policiesthenatign will continue to dissipate its considerable
resources and stagger from one avoidable crisis to another.

There should be little Joubt that the quality of life we leave for our
children will hinge upon our ability to rebuild the nation's competitiveness.
Yet the complexity and magnitude of the competitiveness problem is so great
that the problem cannot be addressed much less resolved until the underlying
causes are thoroughly understood.

It is human nature to blame one's own failures upon the actions of others.
When the loss of trade competitiveness and the decline in relative U.S. life
quality could no longer be ignored or denied, we have fin. d comfort in
believing that the successful trading nations were not playing by the rules.
It is true chat market restrictions and unfair practices by our trading
partners have contributed to our trade problem. Howev,-, all other effects
pale in comparison to the damage we have done to ourselves. By most estimates,
unfair trade practices are responsible for only 10 to 15 percent of our trade
deficit. The remaining 85 to 90 percent of the loss has been self inflicted.

Slowly but surely and largely unnoticed, American industry has become
disadvantaged with respect to its trade competitors for essentially every
important determinant of trade competitiveness. from short sighted national
policies affecting capital availability, interest rates, work force education
and adversarial regulatory practice to obsolete methods for developing and
deploying civilian technology, the disincentives to retaining a U. S.

manufacturing presence far outweigh the incentives.

a°
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The magnitude of the competitiveness issue and its causes can be

illustrated by the following outline:

CAUSES FOR U.S DECLINE IN COMPETITIVENESS/LIFE QUALITY

I. Obsolescence ofthe National Volley Making Process

II. Disadvantaqement of U.S. Industry: U.S. Industry is disadvantaged with

respect to its international competitors for every important

determinant.of trade competitiveness including:

A. U.S. Means for Developing and Deploying Technoloayare Outmoded

and Uncompetitive

B. U.S. National Policy is Unsupportive, Counterproductive and Often
Self Defeating

OBSOLESCENCE OF THE NATIONAL POLICY MAKING PROCESS

In the early days of our Democracy, the speed of communication and the rate

of change of the technology were both leisurely. The Town Hall meeting

provided an adequate forum to debate issues. The people could explore

alternatives and develop a consensus upon an equitable distribution of the

gains and-sacrifices inevitably associated with any public policy.

Growth in population and mass communications along with rapid change in

technology and trade competitiveness have rendered the Town Hall Policy making

process obsolete. In its place are magi very large and vocal special interest

groups with well defined, legitimate self interests tt t are often in sharp

conflict.

Under tie Constitution, Congress has the responsibility for creation and

oversight of national policy in the public welfare. However, Congress cannot

discharge this responsibility with its present resources. Lacking an accepted

public forum for most issues, Congress has little means to reconcile conflict

among the very real interests of large groups of constituents.

It is unreasonable to expect Members of Congress to consistently take

positions that will automatically alienate a majority of the voters. Yet this

is the situation that exists today for critical issues such as acid rain which
has waited resolution for eight years, the trade deficit, the budget deficit

and not too long ago the Social Security crises. When faced with complex,

legitimate and.conflicting demands, our national institutions are too often

inadequate, consequently, the political process fails.
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The President's Commission on Industrial Competitiveness
(Young Commission) found:

"The competitiveness issues facing American today are not new yet
they remain unresolved. The ability of the political decision
making process ,to deal with them is impeded by conflict among the
very sectors needed to solve the problems we face. Policy makers

',must deal with widely disparate points of view presented by a
diversity of interested parties. Often there is not agreement as
to the facts of the issue much less a shared understanding of the
tradeoffs in the policy options under discussion."

U.S. INDUSTRY DISADVANTAGED

A major consequence of the structural deficiencies of American national
policy institutions has been a continuous slow, but steady disadvantagement of
U.S. industry. Lacking supportive coherent national policy and struggling
with inefficient means for developing and deploying advanced technology,
industrial advantage has gone abroad and trade deficits have come home.

TECHNOLOGY-DEVELOPMENT AND DEPLOYMENT

In comparison with our trade partners, U.S. institutional, structural,
policy and strategic means for the development and deployment of needed
commercial technology are outmoded, inefficient cumbersome, uncompetitive and
in too many instances non existent. To illustrate the problem, let us
consider:

1. The Japanese Experience
2. Current U.S. Position
3. Process for Failure - Sematech

3 6 7
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e Japanese Experience

After WWII, the 100 year-oleU.S. agriculture
system which brings industry,

ge.ernment, university and national laboratories together in cooperative
technology development and.deployment programs served as a model for the restof the world.. Japan early recognized the dominant role of technology in the
realization of national policy and adapted the'lLS. agricultural system to all
industry-with stunning success. Technology development and deployment became
a major component of Japanese national policy.

The Ministry of international trade and Industry (MITI) has long served asJapan'sprincipal national policy Alitating instrument. A world widesystem for gathering and translati4 information makes data on a broad
spectrum of subjects readily available to Japan's public and private decisionmakers. Policy offices within MITI constantly review the data fot potential
national problems and for industrial and business opportunities.

MITI explores, evaluates and assesses policy alternatives with startlingnational councils. The councils, independent and outside of MITT- are made upof prominent representatives from all sectors and segments of Japanese
society. By publicly debating and reviewing policy alternatives and the beststrategies for their implementation, the councils serve as forums generating
the public consensus necessary for legislative action.

Essentiallr all important aspects of the U.S. agriculture system have beenadapted and refined for Japanese industry including sixteen nationalinstitutions and laboratories in MITI's Agency of Industrial Science andTechnology. Particular consideration has been given to the development anddeployment of industrial technology for all industry. MITI offices andprograms range from assistance to small and medium industry to nationalprojects requiring extensive industry, government, university and nationallaboratory. cooperation. Few opportunities are ignored. Attention is given tothe development of fundamental technology
as well as mo-e urgent and feasibletechnology.

In 1982 we visited Japan to obtain a first hand knowledge of the Japanese'olicy mechanism. A report was written which is appended. 1 Of specialinterest (and some concern) is the speed with which national policy istranslated into cooperative programs. The role of government is to act as a
convener, facilitator and frequently partner to industry. The success of theJapanese strategy hinges upon free and voluntary industry participation. The
government seldom provides the bulk of the funding or the personnel.

Some understanding of the efficiency, effectivity and timeliness of the
Japanese strategy for developing and deploying critical technology can beobtained by briefly examining the history of some important Japanesetechnology initiatives. Two projects from the 1970's are often described asprototypes. 4
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The most obvious prottwoe as called the "Fourth Generation Computer
Project." At a time when U.S. firms completely dominated the world's
semiconductor market. Japan invested in the cooperative Fourth Generation
Corputer Project to develop the manufacturing technology for the next
generation.of,large-scale integrated circuits (VLSI). The VLSI program ran
fOr 4. years (1976ito 1980). Five companies participated.in,the project along

with MITI's Electrotechnical Laboratory. The initial budget was $300- million
with MITI contributing only 40% (Estimates of the final cost have gone as

high as $1.2 billion. ) Growing Japanese domination of the world chip market
attests to the success of Japan's cooperative technology strategy.

The Fifth Generation Computer Systems project followed on the heels of the
FOUrth Generation. On September 9, 1981 the Information Industry Committee of
MITI's ,Industrial StructureCouncil issued a report recommending, " Research

and Development of a Fifth Generation Computer." Seven months later on April
14, 1982 a non-profit organization called the Institute for New Generation
Computer technology, !COT, was established. ICOT's budget last year was'$36
million. d The-initial technical staff consisted of forty experts from
industry, government and industry. Present sponsorship comes from the
Electrotechnical Laboratory, Nippon Telephone and Telegraph Laboratory and

seven corporations.

Cooperative programs are encouraged in a wide range of promising industrial
fields such as optoelectronics, which are beginning to play a major role in

telecommunications and computing. The Jappese are building a complete
optoelectronicc industry at the system level. J This industry, which did not
exist in 1980 is projected to reach $60-70 billion by the year 2000. In 1979

the initial optoelectronics project was budgeted for $75 million and seven
years. Fourteen industrial organizations and MITI's Electrotechnical
Laboratory formed a cooperative joint venture that included an advanced
optoelectronics laboratory. The Japanese consider the Optoelectronics Applied
System Project to be highly successful. Professor Merz observes: "as in the

case with the VLSI project, it appears that Japan will go from a position
behind the United States to virtual domination of the optoelectronics device
market durins time span only a little longer than the lifetime of their
cooperative project." A second, follow-on project with a 10 year life,

thirteen cooperating companies and a $60 million budget will be established in
1987. 3

Success of the cooperative industry- government projects has lead to the

creation of the Japan Key Technology Center (JKTC). The Center provides
modest seed money for not over 70% of project cost to two or more companies
that jointly establish an R&D company or consortium. b
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In addition to its highly publicized successes in electronics and
computers, Japan is applying its technology development and deployment
strategy to essentially every promising industrial area. Business Week in its
April 13, 1987 issue reported on "Designer Proteins: The Next Boom in
Biotech."5 Here again dITI has put together a consortium of fourteen
companies in a $113 million, cooperative ten year program to dominate
commercialization of bio-engineered proteins. In predicting future market
share for, bie-engineered Produnts, it is important to realize that
fermentation is the production process used to mass produce these products.
Japan's Fermentation Research Institute was established years ago as one of
MITI's sixteen nhtional industrial laboratories dedicated to advancing the
nation's technology and industry.

Industrial success accrues not to the leader in basic research but to the
nation that is-the_first to bring a mass produced, cost-effective, quality
product to the market place. Trade competitiveness and market domination
require the ability to economically and rapidly develop and deploy civilian
technology. In the early 1980's Japan required seven months to establish the
Fifth Generation Computer Systems Project. On February 15, 1987 the University
of Houston announced a breakthrough in 'superconductors. Within four days.
MITI announced its intent to bring together a consortium of Japanese
companies, universities and government laboratories. Seven can later the
consortium was in place with a rumored budget of $300 111111.3n.

"Japan's stated objective" is to organize industry to get the
jump on the West in applications and commercialization for a
huge new market." 4

When we compare Japan's well-established comprehensive institutions,
policies and strategies for trade competitiveness with America's current
position, the extent of U.S. industry's disadvantagement begins to take shape.
The picture becomes even grimmer when we examine the trials and tribulations
of the yet unborn Sematech project and realize that Japanese industry and
government were able to come together in the cooperative superconductor
project in just seven days. We must presume they rested on the eighth day -
or perhaps they set out to seek new industries to dominate.
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The U. S. Position

The United States does not have the coherent policies, institutions, or

strategies which would enable American industry to develop and deploy advanced

industrial technology economically or rapidly enough to compete in world

trade. The bleakness of the American competitiveness position and the

disadvantagement of U.S. industry is illustrated by four recent articles.

(The full articles are appended.)

Peter Behr, Washington Post September 11. 1986, Does Kodak Have Any Home-

Run Hitters: 7 Although Kodak is a $10 biTIT5F; year leader in

photography, Kodak has decided not to challenge the Japanese in the

commercialization of the electronic camera. Colby H. Chandler, Kodak

chairman said, "American companies can't afford to fund the revolutionary

process," Jacob Goldman, former chief technical officer of Xerox observes,

"Kodak's cautious approach is unavoidable. Japanese consumer

eloctronics firms enjoy an advantage over American rivals in

their ability to pour money into projects like the video cassette

recorder and the electronic camera where the payoff may lie more

than a decade away. It's an R & D commitment that only the

J panese can make because of the whole financial structure of

their industry. You're dealing with Japan, Inc. - they can

afford to take those long term gambles."

Colby Chandler believes that companies such as Kodak must hive

technological advantages. Chandler said,

"To compete American companies hill have to find ways to share

and pool technology. We desperately need in this country the

ability for all of the collective strengths of American industry

to be able to work together."

Los Angt.les Times, March 17, 1987, It Takes Giants to Battle Japan in Chip

Market: 8 Recognizes that even U.S. companies with revenues of $600

Tal11-&-to $1 billion per year do not have the financial resources to keep

up with the technology and compete with cooperative Japanese programs which

pool scarce intellectual resources as well as sharing the financial risk.

Business Week, April 6, 1987, The U.S. Has The Advances, But Japan May Have

The Advantage: 9 Uses the superconductor development to question

whether the U.S. may have to consider imitating Japan (which originally

followed the example of U.S. agriculture).
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Robert Kuttner, Business Week, August 1986, "U.S. Farm Policy Is ACornucopia Of Mistakes": iu
Robert Kuttner describes the disastrous

consequences of iacoherent U.S. farm policy. For over 100 years, U.S.Agriculture hrs had a partnership of industry, government, nationallaboratories and university, which
has allowed less than 2% of the workingpopulation to produce over 120% of the nation's food and fiberrequirements. U.S. industry with few exceptions has not enjoyed thebenefits of cooperative technological development available to U. S.Agriculture. At the 'same time, however, American industry has longsuffered from the policy incoherence
that is now devastating agriculture.

Kuttner's 'art cle is important for it shows olt efficient institutions fortechnology development and deployment are d necessary but not sufficientcondition for trade competitiveness. In spite of the unquestioned
technological competence of the U.S. agricultural industry, incompet!ble US. monetary policy allowed Argentine wheat to.be delivered last year in
Minneapolisat a price lower than that of wheat grown in Minnesota. Tradecompetitiveness requires both effective technology deployment and thecreation- of coherent national policy to, provide an environment thatsupports and, nurtures industry vital to our economic growth and lifequality.

Sematech - A Process Comparison

The current perilous position of the U.S. semiconductor industry and theattendant discussion of the Sematech proposal highlights how _.-Itmoded,uncomletitive and inefficient American means for developing and deployingcommercial technology have become in comparison to that of o r tradecompetitors. It is not that Sematech is not important. Sematech is vital tothe survival of a critical industry. Unfortunately, there is no existing
U.S. institution available to breath life into a Sematech on a time table thatwould allow, the U.S.. to remain competitive. (Three recent articles arereviewed and appealed.)

The,Copgress should realize that the prize Japan seeks is not the chipindustry, but the much larger computer industry. Beginning with the takeover
of consumer electronics in the 1950'., Japan has successfully applied the samestrategy to industry after industry. Excess capacity is built to supply oasic
materials and components. Predatory priciny drives out U.S. material andcomponent suppliers. Once dominance is achieved in materials anti components,the emphasis is shifted to subassemblies and this process repeated until the
entire industry falls.

Electronic Engineering Times, March 16, 1987: White House Grou To WeighSematech Alternatives: 11 The financial and intellectual resourcesneeded to develop the production techniques and equipment for the next
generation of integrated circuits are beyond the resources available to
the individual chip manufacturers.
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The indn'try has come together to seek a cooperative venture called,

Sematech, with government participation. After the customary and probably

prolonged, debate and review the proposal will go to the Congress for

possible funding. Since there are no suitable U.S. civilian agencies or

national laboratories for the development of manufacturing technology, the

Congress'must turn, as it has in the past, to the Department of Defense

(D.O.D.).

Involving the D.O.D. will in turn require a justification of the program in

the name of national defense and thus requires a military overlay. After

all other hurdles are cleared, a special anti trust dispensation will be

necessary to-allow competing companies to come together.

The speed of this process, directed to maintaining a competitive position

in a rapidly changing high technology commercial field, is glacial compared

to that exhibited by our competitors in opto-electronics, the fifth

generation..computer, superconductors, bioengineered proteins, ecc.

_Los Angeles, Times, March 29,. 1937, Militar :12 This articld questions the

effectivity of the Pentagon as the patron of a civilian h'gh-tech program.

The article reviews the progress of the VHSIC (Very High Speed Integrated

Circuit Program) that was begun rnveral years ago with a budget of $300

Million to be the U.S. answer to the original Japanese LSIC chip program.

D.O.D.'s VHSIC program is now substantially behind schedule and is

prjected.to cost.nearly $1 Billion by 1990, triple its original estimate.

Tne chips developed to date offer very limited commercial applicability.

As the only, government agency that could address needed commercial

technology - albeit in the name of defense, the D.O.D. has served the

country well in the past. However, the tires have changed. It is now

apparent that the D.O.D. technology conduit is too expensive, time

consuming and burdened with too many military requirements to effectively

supply commercial technology no matter how badly needed.

Los Angeles Times, April 10, 1987: Chip Maker Supplies Are Urged to Unite:13

Stanford Kane, IBM vice president, points out that the 800. U.S. companies

that supply J.S. chip makers are in even more dire financiaLstraits than

the semiconductor chip manufacturers. If the equipment-makers die off, U.

S. Chip makers will be dependent on foreign suppliers for the machines that

permit creation of state-of-the art chips. IBM supports Sematech as a non

profit organization of U.S. chip makers that would seek to match the

Japanese through cooperation upon the development of advanced manufacturing

processes and equipment.
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U.S. NATIONAL POLICY - UNSUPPORTIVE, COUNTERPRODUCTIVE
AND OFTEN SELF DEFEATING

Modern trade competitiveness requires not only efficient, effective meansfor developing and deploying technology, but also the full spectrum ofintegrated, coherent, mutually supportive national policies needed to createthe environments necessary for healthy competitive industry. The list ofcounter productive and/or conflicting national policies often appears endless.Eight` important policy examples follow.

o Interest Polity and Competiti 'ness

In recent years interest rates been manipulated to combat inflation. At
present they are beginning to be driven by the need to finance the budgetdeficit. The myopic application of monetary policy without regard to theeffect upon trade competitiveness has taken a terrible toll.

Interest on loans is a legitimate cost of doing business. However, Japanese
and German industrial interest rates are less than half that of the L'.S.
The U.S. corporation is therefore forced to devote a much larger portion ofits, income to debt service.

Conversely, the American company obtainsmuch less capital for a given interest payment. Higher interest rates mustalso result in higher selling prices to provide an industrial investment
return that is competitive with the return available oh other investments.

o Uncompetitive Capital Formation and Availability

Coherent national policy must be designed to ensure adequate financing for
U.S. industry regardless .1 size.

Practically every modern nation has restructured tax and financial policies
to address the problems of adequate financial support for competition in
internationa' trade. The U.S. has put together a patchwork approach thatis not working too well. Our national saving rate is barely 1/4
of Japan's. In some respects our financial struct, res are medieval.

The time has come to undertake
a comprehensive financial structure analysiswith attention to the synthesis and assessment of more competitivealternatives. Much attention has been paid to venture capital for

innovative small companies, but inadequate attention has been given to thefinancial requirements of international competition. There it a need to
rethink the entire industrial financing process.

Traditional equity financing does not allow 1J.S. industry to compete
effectively with debt financed competitors. A U.S. corporation requires an
equity to debt ratio of 2 or 3 to 1, while Japanese corporations operatewita a debt to equity ratio of 2 or 3 or more to 1. This gives the
Japanese corporation a financing advantage of up to nine times that of aU.S. compaAy.
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To illustrate the above point, consider two corporations, United States and
Japanese, that begin business at the same time with equal capital and equal

profitability. Assume both companies earn $1,000,000 after taxes, at the

end ofhe first year. The U.S. company could then borrow perhaps an

additional $400,000. The Japanese corporation could borrow up to

$3,000,000 and at a much lower interest rate. We must assume industrial

dominance depends in large measure upon capital aiailability. It thus

becomes obvious that the annual compounding of the "above capital growth

rate will insure that the U.S. company will be a'fraction of the size of

its Japanesicompetitor at the end of 5 years when they meet in

international competition. The preceding scenario is not hypothetical. It

is being replayed every year for highly successful high technology

companies such as National Semiconductor and Intel. Their very success

leaves ...hem starved for capital when they reach a sales volume of $500

million to $1 billion a year. (See ref. 8, It Takes Giants to Battle Japan

in Chip Market)

The claim 13 not being made that equity financing must be abandoned for

debt financing. However, ';fie entire tax, savings and industrial financing

structure should be reexamined in light of our present national needs and

the existing international environment.

o Incompatible and Uncompetitive Tax Policies

Much has been written about U.S. conflicting and incoherent tax polipies.

A few tax policies with competitiveness consequences are worth reviewing.

Many of our trade competitors such as Germany, have a value added tax that

is remitted to exporters. It is true that a value added tax is regressive,

but it is also true that the nearly 15% of selling price that the German

exporter receives from his governmit provides a significant market price

advantage.

With the competitive ability of U.S. equity financing under question, U.S.

tax policies do -not encourage saving or participation in equity financing.

Investment ultimately depends upon savings, whether personal, pension or

corporate, which in turn, are a direct function of many otLr policies

including tax policy. The Japanese save at a rate over three times that of

their American counterparts. This is not a national trait, for U.S. and

Japanese savings rates were nearly identical in 3930. The Japanese save

because it is rational to put money in savings when Japanese tax oolicy

allows a family of three to receive tax free interest on savings up to

nearly $200,000.

o Uncompetitive Monetary Policies

Driven by the spector of inflation in the early 1980's, the U.S. embraced

monetary policies that appreciated the U.S. dollar and made U.S.

manufacturing uncompetitive in worle markets. (The U.S. dollar went from

four French Francs to ten Francs causing a 250% price increase for U.S.

goods in France.) Unable to compete in their American factories, a

massive off shore migration of U.S. manufacturers was triggered. It is

unlikely that these factories will return in the near future.
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While the recent devaluation of the dollar has given some measure 6frelief, many of,our trading partners have pegged their currency to theWhenthe dollar drop is measured against a weighted average (bybade volume) of the currency of our trading partners, the devaluation ofthe dollar has a, long way to go before the exchange rate returns topieiio-us levels.

o Adversarial Regulatory POlicy and Practice

The inefficiency-of American r-gulatory policy and practice in meetingenvironmental needs wastes valuable industrial resources and furtherreddcei .competitiveress. In contrast to U.S. adversarial regulatorypractices - exacerbated by anti trust - the more efficient trading nations
resolve important enylroamental needs on a cooperative basis with industry,government and university joining to seek an effective resolution.

o Educationzl Policy

America's.commitment to an educated population has faltered at the timewhen trade competitiveness requires the most highly educated and skirulwork force in the nation's history. With 20% functional illiteracy and
general mathematics and science capabilities hardly better than that ofthird world nations, America is not prepared to hold its own in the high
technology markets. Japan also turns out over 50% more engineers than theU.S. Most of the Japanese.engineers go into manufacturing.

See Reference 14: Simon Ramo, L.A. Times March 1E, 1987,
Why We're Behind in Technology.

o Anti Trust

U.S.anti trust laws were created many years ago to provide a level business
playing field for an internal economy with little foreign competition.Anti trust was proper in its day, but conditions have changed. The rulesthat were quite effective for local competition are now counterproductive.
Today's corporations seek cooperative means to spread costs and efficiently
develop common technology needed to face foreign competition. Cooperationis often delayed or stopped bythe threat of anti trust action.

U. S. Antitrust Laws should be modified to conform to the realities ofinternational competition. General Douglas McArthur ensured theincorporation of U. S. antitrust laws int,' post W.W.I.I. Japanese law.
Japan, however, has made the modifications

to its antitrust rules necessaryto accommodate the realities of world market competition while maintainingrules for internal trade.
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o Inefficient R& D Policy - R& D vs. D& R

The English-speaking nations place a high priority upon basic research.

There is the fond expectation that the knowledge gained wiTriFicini
through technological innovation, to industrial competence and'finally

reach the bottom line of trace competitiveness.. This policy has given

Britain, Canada and the .U.1. the lowest Post W.W:I.I. productivity.

improvement rates by far, of all of the industrial nations, Japan, on the

other hand, has concentrated on securing and implementing the world's

finest technology. Japanese prauctivity improvement is generally more

than twice that of the U.S.

Our trade competitors do largely D. and R. They have known for many years

that concentration upon commercial objectives pursuing only that basic

research necessary to achieve a desired goal, is many times more efficient

and timely than R. & D. After all, basic research is an international free

good, available to everyone for the price of the journals.

THE NATIONAL POLICY AND TECHNOLOGY' FOUNDATION

A trading nation that aspires to an acceptable quality of life will require

a high level of efficiency/productivity from tll segments of the=society that

contribute to the nation's trade capability. This capability must include

that of the nation's infrastructure and the delivery systems for education,

information, transportation, justice, waste materials, etc. that are the

responsibility of local and state government. The answer to the loss of

national competitiveness can only lie in competitiveness improvement. There

are no quick fixes or easy cures. It took forty years to,dig the economic

hole we now occupy. It will take years of working together to regain our

economic and trade leadership.

The National Policy and Technology Foundation Act will put in place the

mechanisms lona needed to correct the institutional and structural

deficiencies that prevent a successful resolution of the growing

competitiveness crisis. Means will exist to reverse the disadvantages and

disincentives hobbling U.S. industry. Coherent national policy looking to

create an environment conducive to industrial growth will be sought.

Institutions will exist to anticipate and facilitate the cooperative

development and deployment of the advanced technology needed to maintain

international trade competitiveness. Future Sematechs will not go begging for

a hospitable home while our trading partners move to dominate markets that

were ours for the taking. (A Congressional Record description of the

structure and functions of the Foundation is appended.)
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Study of our more successful trading competitors would indicate that theyhave in place well established institutions to provide coherent national
policy in the interest of trade competitiveness

and efficient means to developand deploy the technology required to support these policies. Four basic
institutional elements working tog ther seem to be necessary for success inthe international market. These tAe:

1. Information (Ilse:

Means to collect, organize, maintain and efficiently disseminate
a current comprehensive international and domestic data base.

2. Policy, Analysis and Assessment:

Means to analyze and assess national
problems, opportunities and

policy alternatives including the impact of foreign initiatives
and domestic policies upon the nation's competitiveness.

3. Public Consensus:

Means to facilitate public debate and consensus generation to
provide policy review and recommendations for the President and
Congress.

4. Technology, Development and Deployment

Means to facilitate development, transfer and deployment of
civilian technology needed to advance the competitiveness of U.S.
industry.

There are now a number of bills before the Congress addreSsinq one or moreof each of the above elements. As a result, at least three basic questions
face you. First, cawthe. nation effectively resolve the critical issue:.
including trade competitiveness by bypassing or eliminating any of the four
previous elements?' Second, is the probability of success.enhanced by bringing
the four eleients together into a single working entity or is it bettex to
continue with the functions distributed through the Government? Third, whattype of organization or organizations are most likely to succeed in the
American environment.

Thu. four-parts are consistent with major recommendations of the President's
Commission on Industrial Competitiveness (Young Commission). The proposed
legislation, which you are considering, recommends the inclusion of all four
functions into a single national Foundation. There are undoubtedly many ways
to house these basic elements. However, the overriding requirement for a
successful structure must be its ability to bring all elements of our society
together.

To conclude, I can only agre: with Pat Choate when he says: "In sum the
legislation you propose is central to Any larger national effort to improve
America's economic competitiveness."
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FACILIIATINC NATIONAL POLICY

cPreat,

I. Policy Mechanism

U. Policy, Creation and Structure

III. Policy Implementation

a) Agency for Industrial Service and Technology

b) Appended Examples

1. En'sragoment of Private Technology Development
Efforts - Takeda Mikan

2. National Project - Fifth Generation
Computer System

3. Nef.onal Project Flexible Manufacturing System
Conplex.

Gene ral

tilTI's role in fs ilitating national
policy is shown througe

specific examples ofm

1. The Policy Mechanism

2. Policy. Creation and Structure

3. Policy Implementation

which are intended to illustrate the policy process. Time and space
limitations preclude a complete

and comprehensive description or
analysis. As example, AIST is only one vehicle for policy implemen-
tation. The appended examples are also not exhaustive, but are offered to
illustrate the translation of policy

statements into program action.
Equally important, only three elements of a larger Policy

Mechanism have been
given to illustrate major segments oe the

policy making mechanism.

382

yJ



380

2-2.

INDUSTRIAL POLICY BUREAU:

Nine Divisions

give Offices

T. POLICY MECHANISM

1) General Affairs
2) Industrial Structure
3) Industrial finance
4) Business Behavior

etc.

1) Industrial Or:anization Policy (Anti-trust)

2) Leisure Development
etc.

Responsibility: Overall coordination of industrial policies.

INDUSTRIAL STRUCTURE DIVISION - Oirector: T. Tanabe

Responsibility: 1) The study of what Japan's future industrial structure
should be.

2) formulation cf programs for implementing this ideal
structure and. coordination of policies when they are

implemented.

3) Surveys and analyzes new industries (e.g. knowledge-

intensive ones)
4) To design well coordinated industrial structure policies.

materials are gathered on a wide range of industries
through the Industrial Structur. Council. an important
deliberative organ of MITI handled by the division.

INDUS:9AAL STRUCTURE COUNCIL (20 Committees)

Responsibility:
On its own initiative or in response to revuests of tho
Minister of MITI. Council investigates and deliberotes on
the direction of longterm and basie_policies concerning

Japan's industrial structure. Council produces a vision

of the country's industrial structure every year in the
form of a plan which is revised according to the pattern of a

rolling plan.

Outputs: for MITI guidance

1. The Industrial Structure in Japan - 1963

2. The Vision of MITI's policies in the 1970's

3. The Vision of MITI's policies in the 1980's

4. The Industrial Structure of Japan in the 1980's

S. 'i9hlights of HITI's Policy for 1981.
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I. pnlku_Mee:lanism

On the faci-g page, three of the major elements of a

national policy creating mechanism are listed.

MITI's Industrial Polly Bureau has the responsibility

for overall coordination of industrial policies.

The Industrial Structure Division of the Industrial

Policy Bureau is expected to study the structure (composition

and nature) of Japan's future industries.

The Industrial Structure Council exposed of outside

experts and cemmunity representatives is the premier policy

council of Japan and advises MITI on long term and basic

policies concerning Japan's industrial structure. A major output

of the.Council Is a ten year large picture policy report (Vision

of MITI's Policies in .he Late 1980's) which is revised annually.

Committees of the Industrial Structure Council and other councils

provide supporting policies consistent with the nation's objectives

that in turn lead to projects and programs for implementation.

38'
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xx.POLICLCBIATION AND STRUCTURE

I. THE VISION OF MITI POLICIES
ial

IN THE 1380's
Sdail-SIFUCturi

Provides the overall framework for MITI policies for the 1980's and establishes

three new national goals:

1) Contributing to the international ccrmunity

2) Overcoming the limitations of natural resources and energy

3) Improved quality and comfort of lift

II.

2- 4 .

MR -226, March 17, 1982

THE INDUSTRIAL STRUCTURE OF JAPAH IM THE 1980's - FUTURE OUTLOOK AND TASKS

157: irheInduTai Structure Council E17417347i-1381

This report. following the lines recommended by the Policy Vision, presents
the future outlook of the industrial structure of Japan in the 1980's and the

tasks that er:st be faced.

III. HIGHLIGHTS OF THE MITI's POLICIES FOR 1981 - MR-263. October 12, 19:-

=Ilia liriTaafiretWaltod To7Vira feed Economic Growth-
2y: The Industrial Structure Council

The annual report which, based upon I and II, provides the programs and projects

implemented under the Policies during the current year (1981).

IV. RECCMMENDATION AND DATA - . June IS, 1581

tilidiVPIFIFI:ard the 21st Century by Promoting informarlsation

By: information Industry Committee of the Industrial St:ucture Council

The vision in the 1980's advances as one of its policies the promotion of

'Knowledge Intensive Technologies'. This report outlines the "Information

Field' discussing problems and offering data and recommendations.

V. REPORT Or THE IMFORNA7144 INDUSTRY COMMITTEE ON -INFORMATISATIOr
--Fit-r262, Sept. 9, 196:

Outlines the direction for 'informatisatfon" and the information industries in

the 1920's. Emphasizes the need to establish an Information oriented society
and identifies the fole of the computer information processing industry in

pro-oting a knowledge intensive industrial structure in the 1980's. Problems,

policies and implementation measures are offered.
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II. Policy, Creation and Structure

Five steps in the progressive creation of national policy

and a coherent, consistent policy framework are illustrated on

the facing page. ( Page 2-4) Beginning with *The Vision of

hill Policies in the 1980's", the Industrial Structure Council

after public debate end review produced a framework of national

policies for the 1980's and established three new national goals.

These policy s.atements formed the background for the succeeding

report that provides the guidelines for the Industrial Structure

of Japan in the 1980's indicating the industries and programs

that could expect support during the decade.

To avoid the dangers of static policies in a changing society,

the Industrial Structure Council reviews MITI's policies every

year. The dates on which the first three reports were published

would indicate the progressive development of policy.

If a nation decide! to overcome "the limitations of natural

resources and energy,. the development of its information processing

resources a'd industry is the logical conclusion reached by the

Industrial Structure Council. Consequently, the Council has an

Information Industry Committee which produced two reports in 1981

that built upon the information policies advanced by the Council. Ths

first carefully explored the 'Information Field" discussing.problems

and opportunities, projections for the future and a set of recommendations.

The second report appearing only three months later offered specific

recommendations and programs whose- implementation appeared within a

year.
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itS. PRISey ImoltEentatial

3s1,...n has a number of vehicles for the implementation of
rational policy. The Agency of Industrial Science and Technology,

ASST, with many laboratories, institutions andan annual budget

of approxirattly 000.000,000 is a major contributor. For large

scale projects involving universityand industry, GIST will often
act as the lead agency. :n other cases an independent, not for

profit corporation with a limited life will be created.

In this section we briefly examine the structure, responsi-

bilities. project categories and typical progrpmm of GIST. It is

important to realize that each AIST program is a direct and logical

consequence of publicly debated and published national policy.

This consistency of policy enables the various societal sectors-

public. private. academic - to join cooperative programs extending

over lengthy time periods with full confidence in the program

cont'nuity aid probably success.

Three specific examples of Policy Implementation are offere4.

The first is an illustration of the effectivity of a policy to

encourage technology development in the private sector. A second

outlines a major national project operated by a special not for

profit corporation and the third is a large national project

coordinated by GIST. In each case we have sought the particular

policy statement which lead to the project.
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III. PolksOzpyrsontation. Cont.

2-7.

III a. Nene," of industrial Science and Tech142szor MITI.

Vehicle: Agency of Industrial Science and Technology of NMI

Established: 1948

Personnel: 4005 (1981)

Bud -et: Appiox. $700400,000. (1982)

Responsibilities:

1. Planning, dissemination and implerentation of comprehensive
policies related to MITI's administration of Technology.

2. Implemention of various experimental and research programs
in response to social and administrative need.

3. Includes: a) Development of natural resources.

b) Modernization of production methods.

c) Upgrading of production technology

d) Standardization of Industry

el Encourage and subsidize RID in Japan's private sector.

f) Comprehensive system of research and experimentation
to realize above policies. (MITI 0.8.77- p.115

RIST 1981- p.8)

S132215.1.5522

a) General Coordination Department (includes dtreetton and adadnIStratIon)

1. National R&D programs.

2. RID of Basic 'Dechnology for Future industries

1. Energy Technology Planning

4. Technology Promotion - Private industry. medical S welfare technology.

5. Prevention of Industrial Pollution

6. Technology assessrent i Planning of Long Range Industrial

PSD Strategy.

b) Standards Department

c) Sixteen Institutions and Laboratories

1. National Metrology Lab

2. Geological Survey

3. Mechanical, ElectrotechnIcal, Chemical Laos.

4. Fernetation Research Institute

5. Industrial Products Research Lab.

6. Polymers and Textiles

7. Pollution and Resources

8. Seven Regional Government Industrial Laboratories.
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III a.:CONT.

Project ategorim.:

I. Ordinary FISDIfor development of fundnenta1 technology

II. Special R&D: for more yrgent.apd feasible technology

2/I. National Projects:* R&D based on coordinated industrial and
academic efforts.

Programs:

2-9.

1.* RtD projects on Basic Technologies for New Industries.

2.* It* Sunshine Project - R&D on New Energy Technology (1981 Budget-
S130,000,000.)

3.* The Moonlight Project - IltD on Energy Conservation Technology

4.* National R&D Programs - Large Scale Projects.

Examples: a) High speed 'onputer systems

b) flexible Manufacturing System Complex (Total expend.

SSO million.)

c) Unmanned Tailoring.fystem- Seven years - $60,000,000.

5.* medical and Welfare ;quip:sent Technology R&D - 1981 Budget -

$3,500,000.

6. Promotion of Private Sector Technological Development

a) Subsidies for important ittD projects.

b) Investment (at low interest rate) via Development Bank.

c) Fesearch Association System - cooperative research assoc.

d) Technology Promotion Tax system.

7. Promotion of Industrial Standardization.

8. Technology Assessment.

III b. 7:2W11!s_PLYOJSYJZSJSZYIS121

Throe specific examples of policy implemsntation are given:

1. Encouragement of Private Technology Develoi.nent Efforts - Takida Aiken.

2. National Froject - Fifth Generation Computer System.

3. National Fro;ect - Flexible Manufacturing Systems Complex.
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II/ b (1). policy ipplementamon_:_Encouragment.o2 private
Technology Development Efforts.

EAAMOA: Takida Riken

P2XLEZ? Highlights of the Min's policy for 1981.

industrial Structure Council (Oct.12, 1981, NR-263)

Section 4. Promotion of Technology Development.

RecOrmendation 4 - Encouragement of Private Technology
Development Efforts (P.13).

11Eultu.

To encourage technology development by
private business enterprises, the subsidy
system will be effectively utilized in such
a way as to stimulate the development of
critical technology."

The consequence of long term industry-government
cooperation can be seen in the attached material

describing Takeda Eiken.
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Takeda Riken is a classical example of the ability of long-range Industrial

Policy to produce in this case a world class manufacturer of electronic test

equipment.

A. HISTORY

The story of Takeda Riken is given in the Following pages.

In 1954 Takeda Aiken Industry was founded with an initial

capitalizationof500,000'Yen 182,500).

2. 8y 1961, Tilted* Riken received the first of a long series of two-

year "Research Subsidies" by the Ministry of International Trade

and Industry (MITI) to develop basic instrumentation and measure-

ment elements.

3. In 1970 the Japan Society for the promotion of the Machine Industry

gave the company a project for new machine development.

4. Your years later in 1974, Takeda Aiken joined with six other

measuring' equipment manufacturers for MITIs First Important

Technology Development Program. This subsidy was renewed in 1970.

5. The Research Development Corporation of Japan gave orders in 1978

for the joint development of manufacturing.technolmay. for magnetic

resonator elements.

D. PESULTS

Two decades of extensive industry government cooperation in support of

national policies is summed up in the May 1, 1982 issue of ELECTRONIC BUS: NESS,

Page 62.

The appearance of .... Takeda Riken among the top suppliers

of semiconductor production equipment signals trend of deep

concern to the United States Suppliers".

Takeda Riken with 710 employees expected sales of $85,000,000 and profits of

r r $10,010,000 for fiscal 1980.

Allen Rosenstein, P.E.
Professor of Engineering
University of California

Los Angeles

July 9, 1982
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Premium performance equipment from Japan

The Milling of two Japanese
companies. Takeda Riken and
Canon Inc.. among triTo7,7r.inolierk
of semiconductor.
ment siala s a tren d-,of deep concern

.:Y1Jii-ilecrIates %umbers, which
have been dominant up to now.
Long content with buying U.S.
equipment with which to make .neir
chips. Japanese companies are
increasingly turning to. and finding.
domestic suppliers to meet their
needs.

Unlike Japanese venetration of
other electronics markets such as
cons imer and instrumentation. Jap
anise suppliers of production equip-
ment for semiconductors aren't
entering with low-end. lowtechnol
on products. Takeda Rite makes
ads awed VLSI component testers.
ation.ThiThiEr manufactures early.
generation but Still very useful
proximity mask aligner. also makes
stateofthe art step and repeat
(stepper) aligner% as well. Canon
"owns" the prom:nay market and
competes with leaders Perkin-Elmer
Corp. in projection aligner% and
GCA Corp, in steppers.

Theloanese -attertisre-afpi
itserm orxrmswome
market pros ides a base rorT-17ri. ich
to attack Li S and other markets. 'I
MICFO10111R-rintVFOin elf If
you say they're not a threat." says
Nal C. MacDonald. director of
marketing for the semiconductor
operations of PerkinElmer. "Look
at the huge potential market in

Japan alone." he says, "They've got
to be setting themselves up (for
penetration elsewhere), They have
all the mantises they need."

Canon's new protection aligner.
competitive with Perkin-Elmer's.
should do well in Japan and "pick up
market share here." observes G.
Dan Hutcheson. vice president of
market-research firm VLSI Re.
search Inc, Canon's machine has
automatic alignment. "which means
that National Semiconductor (which
uses several] can have one operator
run three signers." he says. That
indices labor costs "phenomenally"
while also increasing throughput. tie
adds.

As good as Canon is. h's Tokyo
Electron Ltd. (TEL) that could
become the No. 1 semiconductor-
equipment supplier by the end of the
decade if the present trend contin-
ues, according to VLSI Research.
The company has been auresstt ely
pursuing crosslicensing agreements
with major U.S. suppliers that give
it manufacturing nghts in Japan.
Agreerr,ents no far include Cobilt's
wafer-prober and wafertrack so.
terns. TRE's stepping aligner and
Thermco's diffusion furnace. ma
et the license t.
zeeor eicidarnenLin

t en improse on it." such as ColnIt's
wafer prober. Hutcheson notes.

Moreover. TEL also is a sales
representatise for E.T. Systems'
plasma etchers. Vanan's ion int-

planters and MechEl's wire bond
en. Hutcheson says, Whereas TEL
was only No 15 in equipment sales
In 1980. it could mot e up fast as part
of a total business that includes
complementary expertise in comput-
er-controlled systems, measure-
mentanalysts systems and electronic
components. VLSI Research points.
out.

Tokyo Ohka Ron° Co.. already
the world's No, 1 supplier of plasma
etchers. is another one to watch.
Hutcheson says. One of the reasons
It makes good plasma etchers is that
it's also a strong photoresist
manufacturer and under sands the
materials side of the bus. -ess.

Nihon lido Siegyo, by offering
fully automatic inspection _equip-
ment for masks and reticles. menu
watching also, Automatic inspection
is important because as many as 8
million onemicron places for de-
fects could lie on a four-inch wafer.
Hutcheson expl....s An automatic
inspector can catch up to fise limes
more defects than an operator can

Giant Hitachi Ltd, could be
important in the equipment bust.
ness. but Its not clear whether it will
enter the market or build primanly
for internal use. Hutcheson says.
Nikon has applied its well-known
expertise in optics to make one of
the better steppers, he says.

Other Japanese competitors In-
clude Ando Electric in testing and
Anelva in plasma etching and
vacuum deposition.
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Takeda Riken is up to the challenge.

Tekeda Mean industry Co,Ltd.

.393



391

Company information

I.414 .1 NM
Ta 1d4 Mists Industry Co. Ltd.
1194 °M41 142.1. A914.94.:901N
1440 1:&
7140,1 . Tiara *204111
C4b14 Ad11 11tIntOICS TOKYO 1119, 272940
%146111.111 wiakto. Ctas Sas". )41.199
IM.. 104s$1,4431 Ulm if42124

Ihnia4 Wryer/
24.99994 o?-4,- 41919 swawanas
Impaseet 9941941.9 94949.1.

Caaregy ftelorsiles
09119 944

C4,191
Yea 403 440KOK

%Wm s1.an%49.9
NOUN bd.
K was 9144424 Lit
144954 Vrarevc Lal
TO,. Lew Ca..1.1d.

1.19 Ta19
9, m449 tin Manoo 19999 Ca. Lid.
9.4 0.491 Kuw1.6W Lid.

Medan
RAM 11r Itn..1111111.0 Cm.919 Pr9191
Lesuwi: $11 1411~.1,11.0Dtrefftf

Eamon* %' P99249
Notatv MUM 191101 Wawa. Clunw

IC4191 M999 .4 4.994
40 Prodwelioa 04.14409

Tal 4.94 5409 Ou,C16r
lCrwfd 994 d C94494
Ituauts C.01

T44941 A4Lhi INKVIng CusC11.1
IC9911 $94.9., .4 Ulm
C%469; C9411.1~t
54111)099.449

C4te Caactere
asta K aaaaa antior

IDpoy C49.61 &Auer', a711
14999. C11491.C4991 249944

44 M4999 C40:4 0999.449
Haws MU Ouveser

IC4991 411,1410f 441991
141499 0949911

1%kry K Waal D.C1*:
IC499 is Suatg Sidi
9,1999

. 2449 :914.49 C99,
(Gata Alum Adwaansue
Dens

.999 T41949 tottiar

2-13

IIMOU706
140 4..4 AIZIa 1. 1441
12144 $40. ..a. 303)

sals
D419. two IWl lit

244a (20.9
T24 T99 Kobe 6.4tal.

1994991u 699. 799
The $4419 IWIGt

C.49 Snack 919
TI Dog 441991.9.

:141..1440 119916 799
19 Law Tem Crwil La

991090.4.799
72.4 114914:191

Ilt5diore arZe....:114*

4 191, 11442412944.4

334



392

Brief history in management

1,114
t

Takla Rift Industry WAIL was bulk to Tairra
Cepital SOO theuseod yen. Started production of math*
Dectresseers.

Steied productio of Vectresic onsears.
ISO)
*Men facility was seedy teat at Nisims.ku tidy..

Wend queellty prachettee et Nita Camera
sr!,

°posed a SalesDernice Office la Oeake.

711,1
Awarded 111111 Pawls Sub.** the Midi* of
Ineorsatlatal Dads Wiser, (ban).

ens
wend Capital to e Mhos Yen
Wit as edditional plant.

Mel
Hewed as an excellent medium/ssell eaterpriee by
Itkyo Metropolitan Office.
Awarded DO ReraarAtiatellEardall.
Entered quentity prosodies of Digital Voltrorters.

*Opened Sale/Service (Nike In Name and EVA,.

Hcoorod by 'Niro Metropolitan Office Le 1101 ix direct
reeding Frequency Omelet.

Honored by MediumSosallteresprlees Seamy as sin
excellent enterprise.
increased Capital to 40 Killen Too.
Awarcle:15144 Research Saha* by MITI.

Awarded 1006 Research Subsidy DT 141TL

2147
Belt o plant for manuring system
Opined SaleatStmce Office in Yokohama. Mao and Sendai.

lead
Opened a Saks/Service Office In Natane.

'0 Awarded Ma Research Subsidy by M111.

11114
Awarded Research Subsidy by

Built new facility In Credo for Enitheatiod. Development
nd Production..
'tetrads promotion poled for new nudges develop ped

met the lapin Society for the promotion of
Machin* Industry.

urn
*Extended products Ike Into Mthecomputer controlled

steaseins spew.
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Started handling at Oetilleicopes and Poke Generates
wider ma anwagement with Mew
Awarded 1071 Research Subsidy by MM.

1,72
Sen:sedei le develop first IsPeame I S list SW** in
ceoperstlea with Wu Seckty for the Promotion of
Writhe lathery..
Started dieributien If Reath= Sod Anal*. Symms
vadat sex seresseent with Nicole Selection Ones:exam
Awardstsladdiolill-11211M1.

Awarded 073 Research &Amide by

1,74
Increased Nita to 174 Million Yen.
Tereinsted the arreessethat with Philips.
Mewl First Imported Todeckly Eirretopeasst
Freesia with other meow* equipment makers.

illIS
Mr. Mame Coto succeeded the presidoeL
Proceeded ratIonalkatios of managernest coostitutke
under the neession.
bound Capital to DO Million Yen.

;wigs:dud the elsanaterlat with uillthLRILikilialkiab7
Mau. Xereciaten.Cosbo.lblyo Lew. Nissan Firs
Merino tomato*. and Dal-Icki Kamp Bank.
Ammunesd sew mods sf LS1 Test Systems.
Awarded Second Important Tech/3am Development
Isle* h M1TL

bk. Mel Rahn was elected the presideeL
Withdrawal from amputate controlled Momenta Systems
to *pc*, the prolitability.

tio.ermineted the avisment with Nicole Scientific Corcorodon.
Honored foe cosperatirsiesearch one 2osephsoirs
Standard Egoism at by Decks Technkal Laboratory.
Awarded for dersbeyesent result of LSI Test Systems by the
law Society for the Promotion of Machine industry.

07
Ord....R ass_a_rch. 1 ,Dere*went Ca anon of laws

manufactu tocbany fat
w 471 6-- w e' Watesonatscent woks nue
Came with Full Electrochemical Co.Ltd.

increased capital to 250 million yen.
Aperded !De suboidy_by MiTafor 2 yeereL
Ault sew Oat at Cycda facility.

biatimed capital to fy million yen.
Opened Saleeleevice Office In Twin*.
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The technological history of Takeda Riken 2-15

1965 1970

(CC Wroeicron wirrann)
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new of warm* small Klan and torroaL Theta*.
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2-16.

III b (2). Policy Implementation - National Project.

Example: Fifth Generation Computer System

Report of the Information Industry Committee
of the Industrial Structure Council
(September 9, 1981 - NR-262. P.2S.)

Section 1. "Development of Guiding and
Innovative Technologies.'

Recommendation 2. 'Research and Development
of a Fifth Generation Computer.'

Project Manager: Institute for Nam Generation Computer Technology.
A non-profit organization established April 14,
1982, ICOT.is supported by the government,
academic institutions and computer manufacturers.

Outline of Plans:, See attached.

Program: Ten years.

First stop - 3 years: Development of basic
computer technology.

Second step - 4 years: Development of subsidization.

Third step - 3 years: Development of total system.

Funding: 540.000,000 for first step.

Initial Organization: Forty experts from university, industry.

government. Salaries paid by MITI for three years.

338



OUTLINE OF

RESEARCH AND DEVELOPMENT PLANS

FOR FIFTH GENERATION

COMPUTER SYSTEMS

May 1982

ICOT

InsGtute for New Generation Computer Technology
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2 -t3.

INSTITUTE FOR NEW GENERATION COMTER TECHNOLOGY

INTRODUCTION

Computers have beets* - indisOensable tools in our modern society.
The computer's are being' used, in.mmre fields for more variety of
applications.aidlor more amount of information by more non-computer-
professionals. However, the current computer technology has its
own limit not Uf be able to meet these needs in the very near
future. We will need new computer systems based on innovative
theory and technology, which we name the FifthGeneration Computer
Systems. The new computer systems will Gork as assistants to
mankind with easy accessibility, high performance and advanced
functions.

Under these circumstances we launched a new institute fir: research
in- the -Fifth Generation Computer Systems. The Institute is a
non-profit organization for research purpose, supported by the
Government, mademic.institutions and computer manufactures.

The new computer systems should contribute to the benefit of all
mankind and our next geieration. Therefore, we expect to promote
international cooperation in the project, exchanging information
and achievements to the mutual benefit of-all involved in the
world.

June, :982



INSTITUTE FOR NEW GENERATION COMPUTER TECHNOLOGY

ORGANIZATION

Board of

Counsellors

President
1

(Takuma YamaMoto)f---

Board of
Directors

Auditor

10 members

Executive Director __.1 General Affairs

(Tadashi Yoshioka)
Office

Policy

Committee

Establishment: April 14. 1992

40 members

Administration
Department

Interiatiotal
Relations Dept.

Administration

Section

Accounting
Section

International
Relations Section

](COT Research
Center_IResurch PLanningt_q Research Planning]

(Director:
Department' Section

Kazuhird Fuchi)

]Management I
Committee

Technology 1
Committee

4_

First Research Laboratory I

1

Second Research Laboratory

Third Research Laboratory

Co
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II& bi2). Policy Immlenentation - Nationa& Project

Flexible Manufacturing System Complex ProVided
with Laser.

Policy: The industrial Structure of Japan in the 1980's

(Sumary). - Future Outlook and Tasks - May 19811
HI -44, P. 45.

Based on materials furnished by the Industrial
Structure Division, Industrial Policy Bureau, MIT/.

"processes. Area of automation will expand
through utilization of industrial
robots, with greater flexibility to
adapt the operations to the need
for pro:..ing larger varieties of
products in smaller quantities."

To establish a complex manufacturing system that
offers rapid and flexible production of machine
compononts in small matches.

Project Manager: Agency cf Industrial Science and Technology, MITI.

Duration: Seven years.

$50,000,030.

Pa rtme:Fation: . Three Government Laboratories
. Trenty Private Companies

Organization: FiV4 technical subcommittees include four R&D
grovps organized to address critical technology

problems. (Se. attached.)

4 "2



.
.1.4 ....23>Vtiet.

Pb1XIVArl :n.:.
;;:a2:tt2,1,4:

{txfitte-r: 1111

trlettiallqi t LTIGAitA I..

T

t's
,:s St'r ^.

2c;111:4411e1soF.K z .4

' Ott : .4 :

400

171102teN

. : d I X741.4:04
t:rpst.14:;td;

z 4.1v171.

1.7PilintAr-111. X14221,74.'n

L V4 rim i 7., 2 "7:t.r.v.:141.1::1.4: S
x-r.:. :r3x:-C.Z:t1TA

agi12.:11M: ne:
ye r 1 ft> -:.

Ts 4' 7 '",f. 7 4-11

I IV ...'441T
zi:41.14f:

4.IZ1V3A/C,Af:1014SMCISNilait

01.44.1; sir`
cto

V 0 *if
1:15:3VOzweasU

2- 21.

TOTHISA MACHINE CO.. LTD.
TOYDOA MACHINE HOMM,LTO.

V. A KIN 0 MILLING MAC: ,JE CO- LTD
HITACHI WEI CO. LTD.

TAMA ZAK; MACHINERY WORKS LTCts=tt YASXAVIA ELECTRIC MAD. CO.. LTD.

4IllAVAIVO 11/04T44110.1.*
ROSE STIEL

MeTSUSIS11111...VY IN DUSTRIES. LTD.
MDA N DINES RINO. LTA

rEgrat mirsuervil ELECTRIC CORPORATION

=a._ TOSIIISA coRsoRmioN
NIPPON I LECTRIC CO. LTD.

crechtaisM. MATSUSH.TA RESEARCH INSTITUTE TOR": INC
NORMA LTD.

z e sts.wrovo ELECTRIC INDUST ,

""f 1'MM:a floPljanzAs mzFcHANtNsity woRicsA:ro
CiZZ.S1 , peruttfloN Kola CO. Mx

onguicmIle INDUSTRY COIVAHY LTD.

1401(
756.*Neam:dialk

.1%1Vitz7177:77=4. wv,;:nr".:"e
.4"It6lat1/4400IL

Law Acevvisn
4 ;

493



401

Pcsarch and Pevelopmant Program

FICO Flow Chen for.Fltron 1:4m:fa:twine S. T Complex royierd with Lew
I/1,We Matcn 7..1,:t,t) lec "W.Va. &V Ot.Cornonl

CMrnmon end NunnAl of I pmesemel
/tent

I
1

Of g Mn WM. t
Technekly

Fe0ntahee Tech.Pefe

1.tecNnei end AulortetK
mbte Tice West

UM A00.altron
Techeebeltt

Automatic D.W.eee
140,4041D

Fwe: Yoe
TOwn if

1. Ted Sire.
Totwalote

Voce rfech.cvoe Some
Tether:4er, let

I
1114,t Feetmeeen

kleduket Coarturtien
e; t.tethoe Thole

W04.0.* Lem
1,140.ene 7oceeeiett

tiocheelepee Iv Amerce eet104400.1.11
of

LoaTerm Re9arch aael tanglop.mat Program

Targate of R&O

Item Yergrs

Ire.rVN 1y Ited M vdtuareetee

tN "selufso. v".., 007,1e.. 0,,
1+090

84.1C)3mnor4m,p4..
CtVV..,S lux 304

P1001. tone L". .11°
comet vele.

4.0.2off Of tlitwn Lea than 10%N
re, 30040Ft cetrem vetve

Ceetines ,ey rob*
&Awl 20 KW.
IleAttee tote Me
2033 M. rod power
effkoncy tein 1111
Contnn "t amble
Co..120'., AA
letee see Yet
Y AG Imo

141,Poeit
002 en Low

ter

11177 11711 1 VI 1350 1111 110

Ce.ceolvd 0.110.
1.1vatectuneg Syne., Convex

Owe Otemee 01 klanutecterlei
Sown COMMIE

1143

redo ...tarp Tot el Clem/mei Tech...Agee

DeteAS Often et
MenefereAte Seism
Coev/ Ten PleNt

OvIrie Tevt Mannino

Owen Inhateen

2. Ma:NA:nip Techeology Rao e1Ceftetes Machlnine MICNIAluM 4.4 AN.14 EIveensel Teteroleeke

1 .:eel Febocetqn T. Wok?, 110 et Ceenplee reek f ab.astlen Mechanivm and /elated Ehmnter Tedie54clee

4 Aka ivnatte Ae. nOy 7ethee.01Y

S. Leer *Dor:et:en Teeinoleve

I Auto...tic 0,,,Void Tot:Mole",

7. Deecri rod Menses wont T. thmolopee

LAM 0.1.244eni

I ID el CeeWee Aeornt4y1.4ethenleeto end Petaled 11ereentet 7ftheeleeke

/I 8,0 Cl tame Oseltraters, Us, Control Systtee sett Leto t.lechtedi Tedmeleeoe

111) M emote, 0.agneee, Trouble Corals eee MN" 043.014 Tote.eleeee

AD el dein 11.11IncluctiOn Menem -eel Technolerea

230 1,107 7,334

4 4



ATTACHMENT #3

POLICY PLANNING INFORMATION SYSTEM
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Discussion

Materials. imam and information are three of the most precioussiesta of any =darn society.
tarty civilisations built upon their ability to process materials.
Quantum advances were made as society, learned to process energy,in large amounts. The present day post industrial revolution isfueled by our rapidly increasiksg ability to process 'information.
Japan recognising the central role ofisformetion in societal decisionand policy sating has built an elaboratirsystem to collect. process.
disseminata and utiliss infcamatioa both tram within and outside
Japan.

A. SMterral /enervation 'i*AS:. foreign data.
Sackgrovads In the ISSO.s. this /spumes %scam* concerned aboutblind trade, i.e., manufactursrs aperatidiwithout detailed
in.foomation on they should be prodeciag for various
ford* markets. In ISM SLITS astablishad as a public octporaticos

J1141 MOSUL Wait CrAcaSUATICII (32750)
1. Puedemental fusictito tbe dissemination of information.
2. Staffing&

a) ray personnel including President and F.XMCWS1Ve Vice President
from/11TX.

b) Virtually all of JIM'. overrun personnel are MIT: transferees
who return town to continue their clamor,.

c) As of March 1313:m14*a (591 domestic and 141 mar-aud.)
3. amass and organization ' attached P.3'3.
4. Annual budget S44,000.030 (1340.

S. Intarnal Taforsittice - domestic data
The Paseardt and Statistics Departmant of the Secretariat is responsible
Lars
1. Compilation of Statistical including the Coon. of Manufacturers
2. Asalyass of Statistics.

403

JAPAN'S POLICY pIAMMIla tzromalicet STSITII
and

Mechanisms fer Information Collection. Orgaasatidl
.11000SIBillq; DitssainatIon and Utilization.
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C. The Policy Planning Information &mum Office of tha MITI Secretariat
has developed a cceputerized Policy Planning Information System PPIS

Nos attached ,R.2 -?)

1. =notion - to'provide abundant data and pceerful software tools
to support policy-making and decision - Baking in MITI.

2. Organisation of PVIS

a.. DATA SWAMI

1. Government Agencies

'a. MITI
b. Ministry of ?trainee'
c. Economic planning Agency
d. Prise binistaes Office
41. Ministm.of,labors
f Adeinlstrsibrallanagement Agencies

cp, lank of Japan

h. etc.

2. Information Service Corporations

4 a. =170
b. IOC
asJAPATICApatents)

3. Industrial Groups

4. International Organisationt ( U.N.. etc.)

b. DATA IsAlES

1. Enterprises
2. Technology_
3. international Trade

4. International Economy,

5. Mineral Resources and Energy

6. Industrial Activity and Market

7. Macro-eooncmic Inductors of Jai=
6. Pollution Control

e. SOMA=
Retrieval and editing

2. Tabulation

*3. Cr.aten Display
4. Analysis

S. Model building and Simulation

d. USEkS

1. MITI (has 40 =mingle)
2. Agency of National Resource a Energy

3. Patent Office

4. Small and =alum Enterprise Agency

5. &clonal bureaus of MITI (4)

6. KITS Training institute
7. Ministry of foreign Affairs

4 0 7
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General Background

The Japan Eat:mai Trade Orpniza-
tion JETRO was founded with
Japanese Government capital in
1958 as poryprofit organization for
the promotion of trade. Prior to .

that. In the confusion of the pat
war years. a number of Governrnery
tel and pnvaniector organizations
geared to capon promotion had
made their appearance.

Aware of the dislocated hature of
the ....tion's trade activities, the
Ministry of Internitionai Trade ano
industry (MITI) ranted the need
fora new orpnizatIon Into which
all Japan's international trade
promotional functions could Le
incorporated. The Ministry
proposed the establishment of such
an Integrated organization, and
accordingly, legislation for the
Japan External TradtOrpnization
was presented and enacted at the
28th Ordinary Session of the Diet
in 1958 (Law 095, April 26,1958;
Revised Law N169, July 11,1958).
The new organization was fully
capitalized by the Japanese Govern-
ment at 102,000 million and had a
total op:rational bueset of 701,812
mutton.

In 1958, the year JETRO was
fou'nded, Japan's total trade volume
stood at USS3,000 million (Capons
USS2,876 £ imports
US$ 3,033 million). Twenty.two years
tater, in 1980, this had reached a
value of US S270,335 million
(exports US$129,807 million &
imports US S140,528 million). Oyer
the same period, (ETRO's when-
ration increased to 1010,200
million and theetotal annual.
tititiOnal budget rose to VI S,S00
million, with V9,550 million
contributed by the Government. .

4 09
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Concurrent with this expansion of
JETRO's operations was a significant
change in the climate surrounding
world trade; as represented by
increasing interdependence mons
national economies and diversifica
vie n of the structure of the world
economy. In accordance with then
changes, the role assigned to
1E1'RO:which initially placed more
emphasis on the promotion of
exports from Japan, cams to
encompass more varied functions,
including the promotion of mutual
understanding among trading
perinea import promotion
particularly manufactured goods,
cooperative efforts to help develop
overseas trade capability In develop-
ing countries, and liaison between
small- and medium-scale industries
In Japan and their overseas counter-
parts. These functions now consti-
tute JETRO's fundamental roleand
are equally important as the
orpnizatIon's initial activity of
export promotion.
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Charter It Organization

The organization and operation of
the Japan External Trade Organize-
ion are set out and governed by
specially enacted !column.
Attivitiesauthortzed for 1E110 by
this lesal framework can be
summarized as follows:

1) Research into intent:thine! trade
and publication of research
results:

2) Intrcductiem and publicity of the
industry and nitichancilse of

3) Services to facilitate international
trade transactions;

4) Put ration anddisuibutIon of
printed materials on intainatio,nal
trade;

5) Holding of, or participation in,
exhibitions, trade lairs and
similar vents, and services to
facilitate the hotding of, or
participation in, such events;

6) Activities to expand international
trade commissioned by the

ter`

Government. and;
7) All other *Halls in connection

with, oe in addition to the
aforementioned activities dinned
necessary for the effective
promotion of lapan's
international trade.

In japan, the organliational
sultanate N JETRO Headquarters
in Tokyo =aim of 13 depart-
ments, inCoiporadni 43 -divisions.
The Osaka °Marini! 29 local
offices in other major cities WV. as
Hoban tanks between japsn's local
industries and overseascogneerparts.
JETRO-lOcal offices arest
Sworn, Aornot1, Morioka, Sendai,
Yeshiva. Wpm tiirprio, Surfs,
Yokohama; Shimizu, Nagoya, Tsu,
Toyama, Kanazawa, Fukul, Kobe,
Okayama, Hiroshima, Matsue,
Shirnonoseki,Takarateu, Kochi,
Tokushima. Fukuoka, Kitakyushu,
Hapsald, Kumamoto, Kasoshirna
and Malta.

3-5

-
All of JETRO's activities are
supervised by the preirderit. shies/
by an executive viceprevdent.
together with two auditors reser.-
sible for auditing all of IETRO
activities, are appointed by the
Minister of International Trade,
and Industry The president and
vice-president are assisted b.
six executive directors.

As of March 1981, the
breakdown of IETRO Personnel
was as follows: 1,232 employes. 4:
whem 591 were tamed in
domestic sergices, and 641,
including 363 locally hired
personnel, in Entf2413 activities.
Overseas, jETRO's network
comprises 78 facilities located in
the major eider of 39 countries.
All these facilities are staffed b.
1,ETROs regular represertuthes.
and offer information and consult:
the services to both,lOcal and
visiting Japanese businessmen.

4 0
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Information Diossminslien

know es bonne Ilmbennoe
iETRO's overseas facilities are
equipped with thelatesi officlar
=twice, including various trade
indices, and other Int:rinse:ion on
)span's ecaioney grid antic Baal
on these enaieriab, I ETRO's oven
seas facilltii offer information and
consultative *serials to local busi-
nessmen in ver)Cos mums ielaead
to trade wirt
Information proyked corers such
subjects as 'mislaid peociiures
involved in ergockt to and import
from Japm n, marketability of

Yadoala Inducts In Japan, litta0SOI
commercial regulatioes and custom-

trade practices & procedures, Orembitenthor bevies
introductions tO altSMOO In ispen,'JETROOffers ovanelim

exporters and importers. Further, counter !dominion services bawd
I ETRO liaises on various trade on the information and den fit'
inquiries originating frontotersoes ed through 33 weeldwide network
businessmen and business .organi . The woks are conducted at the
awns (smelTrade Inquiry, Tokyo Headquarteri;Osaka Office
Services" on page 9). and 29 other offices Mused

In realer ad« of thi country. leihr, as kospresimissoein these over4tiocouthei services,
The daily flow of information JETRO'leriperienciod staff maskers
corning into the TOicyo miothmir 'anew questions on wide and
tea In verity-% reports, cables and (nvestensnernal Petri& infoona
telex messages od, in sane wits, clonal case stance.
by telephone, in addition to print In FY19110;aPpremlinatalY 24.600
materials by mall, is Aineminaied indivMssal NOW caw Were pro'
among Japanesebushetwni itn

is
s aaa i

folly owsPa)
0doTcuhe

ebnretaatkidoon

w
andandthroughout Doan eiicui!

111 MIRO periodicals,and other ocher priceekial maws involved
Publications; (2) overlhocOunier. in exportiknoort noiratirro, 6,230
%Mica at all dornestio failtltlei; cams; 2) tOnliglatiOnt Moduca
DI library services; (4) seminars: morloaathilatY. 5.230 cams:
(5) subscription !timbers, systorp 3) awaseleatlens on oversaw invest-

'; (6) trade inquiry,sertlits. 'menu, Including Mint venture',
700 cans; 4) introduction of weer-

reriedials and ether publioodons sem **owlets and importers, 12,600
Some primary media wed in caws; 5) Intro:Widens from
IETRO's information dissuminatiten inquiries by onolreas **Porten/

409

activities are a group of regularly
published periodicals.
Taisho Koho (Trade Bulletin)
A daily bulletin in Japanese carry-
ing inforrnition imenediately
valuable to Saltation traders.
Kell Shiite (Overseas Market)
A numbly publication in lasianne.
Contents Include in-depth market
reports, market analysis, special
features. etc'"
(ETRO also pobibites varlets other
rioroperiodial ispanWe and foreign
languatriPubiicatioro, Including
an "Amami Revieni on World
Trade and Overseas invastemenr.
based WI Informosken collected
through Psi worldwide network
(we "Publkasions" on page 14)

7
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importers received by J ETRO, -
1,450 cases, and; 6) transiatlon -
services, 310 OM.

Lamy Senior
ET RO maintain two !Wearies, one

at the Tokyo Headquarters and the
Other at the Osaka Office. The
libraries are the best public !Wearies
in Japan weaklier* in trade and
economk materials from various
countries. All documents, which
include govarnment statIstics, trade
pubikations of bah official and
COMMOttlat natures, customs tariff
=Sodiailo, company dltoctssiew
annual reports and Islopitene
twins for the entioreitia of the
world, are constantly updated.

Illeabdthrn of Materials at the
Tokyo Library (es of (Me 1981):
110012 65,600

Soots in latunew 19,600
Overseas Owtonts
Tariff Schedules 134 countries
enemas Trade
Directories

SutistIcal RePorta
Domes* SOO
°brews 2,640

Overseas Newspapers 45
Periodicals

Japanese 220
Foreign 382

Telephone Directories 164
cities

M SO countries

.4,500

Serniners
Information dissemination efforts
are also conducted through
various seminars and briefing
simians held frequently by MIRO
at a number of domestic locations
for the benefit of local traders and
businessmen.



Triad* Inquiry Simko%

The oneway dissemination of infor
matMn in the form of publications,
library access, overthcounter
activities, and through seminars A.
sessions is, however, only a faces of

IETRO's extensive information
services. A lug* part of the orgard-
:Won's servicing efforts is spent
attending to inquiries on trade and
investment matters.

Oversees Inquiries
Approximately 300,000 inquiries
from overseas individuals and ,

vnizations envied in trade.
siness and other industrial and
,nornic activities are handled

annually by JETRO. The majority
are handled locally by JETRO's
oversees representatives. Inquiries
that can be handled better by those
in industry are either forwarded to
the specific business organization or
individual concerned or are publicly
circulated in the Tsusho Koho, a
daily bulletin. An average of 2,500
inquiries are circulated in this
manner every year.

"Exporting to Japers"
For the purpose of assisting overseas
reporters; !PETRO publishes a
directory, "Exporting to Japan."
This lists the names and addresses
of Japanese importers classified by
the commodities in which they
specialize or desire to handle.

'se directory, which is up-dated
wally, is available for reference

. each JETRO overseas ficility, as
well as atiocal chambers of
commerce and other traderelated
organizations In various countries.

410

Copy sale is also accepted. (For
further information on sales of
"Exporting to Japan", please
contact the nearest JETRO facility
or JETRO's Tokyo Headquarters)

InfoonsticesColbstion

In order to support the oraanizai
don's fundamental function the
dissemination of information,
1ETAFForoplies and 'updues a vast
amount of information on trade,
economy and industry from various

countries. This information coilec
tion is conducted through numerous
research and survey projects and
routine information gathering
activities. In the main, information
collection Wonsan carried out by
JETRO's staff members stationed
abroad, and the bulk of information
collected is obtained from various .

published sources official reports,
position papers,statistical data
compilations, newspaper and
magazine ankles, directories and
other publications. After collection,
all information is concentrated at
the Tokyo Headquarters, where
Item an 1219 d to meet the

specific ob
grantees

of the various

service act.M Some basic data,

such as trade statistics, arestored
by computer. All publications,
including major periodicals, are
available to the public at the two
JETRO libraries, one at the Head-
quarters and the other at the Osaka

Office.
The major portion of Information
collected by JETRO constitutes
fundamental data related to
economy, industry and commerce
that have a bearing on the promo-
tion of trade between Japan and its

9
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trading partners. They include basic
informataion on customs tariffs,
business organizations, commode
ides, regulation changes and
trade statistics.,
Various marketing research projects
designed to assess market potentiali-
ty forspecific commodities for
both export from, and import to,
Japan are also an indispensable part
of I ETRO's information collection
activities. In conducting this type of
research, however, increasing
emphasis ii being placed on the
discovery of new produits, the
export to Japan of-whith may
eventually contribute-to a redressing
of the trade balince between Japan
and its trading partners.

JETRO Subecription Members
For the purpose of facilitating
ready and thorough access by both
relevant individuals and organize
dons to the varying kinds of infor-
mation collected by its extensive
worldwide network, JETRO main-
tains a subscription members'
system.
All commercial, Indusulal, financial

or other organizations recognized

under Japanese law`and individual
Japanese nationals are eligible to

become JETRO subscription
members on payment of an annual

fee. Current membership constitutes
more than 5,000 organizations The

breakdown by trade-is as follows:
Industrial associations, export/
import cooperatives trading

companies 37 %; man-lecturing
firms-47%, and; mister _eous-9,
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Policy Planning Informati*n System
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DESIGNER PROTEINS:
THE NEXT BOOM IN BIOTECH
The fledgling technology promises a generation abetter drugs, plastics, and chemicals

n :he computer semen it looks
000 an elaborate!) folded Jam.
elft paper .tulpture, But it 13

sot ..etmenoariet .snitaritk It is a nun
vt a that Paid .k. Catch hopes

1.Akt moot tartest By St Odra( the
eta to colt name of proteins. the re.
..nicer at r r.elr..11/sOTTICOe Into

to 14441 Hesse complex

F.- i me 1 op of Ratings
.0) as at ...A-T.1 Alth thee ,111c
.tv Nies Tese walled pro.,i naves ...is 4.. lc the next step

1....testra10.1 we genePlettra
A41 1..latsilA .1 ,eadete Opel Of

le.afts. ASA ,411.1 ..ttatt1i1dr.10. the
Iteset sneaker{ Ate .14.1t.henrg the
Ys.ture t pectins .usi hanging them

ice Tiees A Ls. esnsfatIsal at drugs.
.ind ;Minimal chemicals. It

ALeie ,renria A.:wrist/ was tc ;tin
TO. t Ink I LA.seit.,iutf scarce

.rf.rer at N4,4 Wow. a Danish drug
mai sots lee t (Meese

E.t.a the pitental u huge. The
Am/ 0,1111.4111.. are .using to produce
.1s,aeost Iregy us hanging the eub-

moms that are already made by two.
technology. That way they hope to dt-
rase drugs that last btger in the body.
are turned to dame saes. oe have
greater therapeutic effect. Furthest
along. however. are efforts to star deli.
au enzymes so that they will be mom
useful to industry, keen food protesting
to fuel productaoa By In& predicts
Meals Park (Csiiabased researcher 001
Internauonal the U.S. er.arket for prod.
um' based on enguwered proteins may
top SI billion.
Ma.? area NIL Most major drugmakers.

Itome leadant chemical companies, and a
few startups an pushing the new tett
nology. Noe have the high stakes es-
caped the notice of foreign competitors:
Bntani has small govenunnitardustry
program. and Japan's %sway of Inter.
mama/ Trade & Industrr and a conson
yam of to companies an funding a SIM
maw. Inyear research penmen.

For now. however, protein engineer
mg is still haulms War. To all et
engineenng -ta pefilltitjAUOUS: VIVO
Flap Bryan. r saw {Ment at Genet
Corp in Gaithersburg. Md. Sumusta

hoe learned to analyze the structure of ,
proteins and translate them into comput
er images. They Can alter the order of
the 20 ammo ands that an the building
blocks of all proteins. But the trick to
&turn out which subatituuons will tm
prove the properties. So far. the only
way a to make a new protein and see.

To do that mu/then until!), turn to ,

gene-eplaing. They torte a ten* that ,
provides the code for the protein in nun. ,
tau. Then they muddy the gene and test
the resulting protein after it a produced
to quantity by a rnicroorranam such as
a bacterium. In another techmoue. called
"nicking" the proton. researchers re.
more small portions of the molemile
tit they end the acute that makes it
active. 'We can make the genetic
chant so. but we caret predict what ef,
feet ths will have." says Robert B.
Freedman. prof.soe at Uncut a Kent
Unreensty who :wads a protein erg). ,

wring pupal.
The fret produces to move out of the ,

lab an Worms& enzymes for India.
try. These natural catalyses control a a
nay of thenual maroons. from aging

ea t ,ri

4 1 9
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. cience ec no o
entese CO changing starch Intol AIM. An
mturuted dti0 rodhon worth an used
each year in fond processing and other
...kistrws. But they are test adapted to
mld environments such as those the/
.rd n lour nnranamsw loch dorm t

wa)s jibe nub the needs of industry.
enencoe marred* to apply protein is

inneer-ng to turning out a recitation of
karate <tames. The company. founded
AR a ;ant tenure of Genentech Inc. and
....rung Erase Works. it spending nearly
bS millswi annuallyabout hell of its rii
search budget on ensmeenng new pro.
tens. Among that under derelopmcol
a a matted mime ttut turns re tree.
ly inetptosne palm oil Into it fat similar

, to more costly cocoa butter. an ingred-
i tot in candy and cosmetics. The natural

erit)ow tweaks down fats.
i In :Barth. Centocor berme supplying
' its Ant ensottred ensyrne to one of its
I research clients. And it expects to begin
I producing antral more dung the year.
. To Geriencor President Robert E. Leach

that is just the beginning. "In 10 or IS
>ears, shalt any enzyme used in Indus.

I try will be nsmuertd." he says. And kis
company is attracung additioosl laves.
tors' A.E. Staley Xfg. Co. bought it
Gard of the company in 19AS. and on
Slu. %. Eastman Kodak Co. tuck a 16%
stake m the company.
walsOAV woman. The startup hardly
hat the industral maim Acid to itself.
however. The companies that already
&mutate the enzyme usdustr, an hard
at work as well. OM effect u aimed at
improsing euln-nmoring enzymes for
household laundry detergents. The mot-
her% a that the natutal enzymes now
used are destroyed by high tempera
tures and bkensea. The Nethetiande
Gut BMW.. 1411 tin enryme that works
with oxygen bleach. By eubsuraung tiny
pansies of two amino soda out of the
ins; roes chain of T.S. the company's

. researchers hate found that they can
urengthen the entymel ability to ride
through the wash cycle.

Others are working on tougher en.
.toes foe such cuss u chemicel eynllu
us. General Donne Co. Is exttninent
.cg with engineered enzymes to make
O., polymers. With the right enzyme.
'nicht be economically (mat to make
.orredients for plums that an too cos
ls to produce chemically. And the comps -
r1) is exploring ahead enzymes to clean
up pollutiaoespraelly potychkemated
bsphenyts dumped IMO the Hudson River
from a t,t pant.

Du Pont is also jumping in. The new
pony. says )lark L. Pearson. director of
moleculu bmlogy. was "slow to rero
nue the outstare between murals see
eon arid protein enguwertng." But now
the chemical mint a mtesugsmig pro.

Inn tiVIM4nAt ILI a regatta Of musing
agronshunl chemicals. plasma. and
ben. It is etpawing proteins that could
molt in high-strength fabrics for plastic
computes and materials for Am...kat
bones and blood vessels.

Fibers are also the goal of um Ssptro
Corp. in San Diego. which boo Khoo
sued genes for it family of silkLle
ben that could be churned out by have.
rm. BloPolymen Int. in Palmerton.
Conn., Is madam the adhesne our
set use to suck to underwater surfaces
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to produce a medical that that it bebetts
could reds°. 'areal 'unreel. And Rep.
Inn Corp.. is Cansbodge. Mass. sees
protein engusttruir as the way to design
better numbed pesticides. The company
says modifying the molecule will tie
crease its killing power tenfold.

The big breakthrough& in protein cep
=wool mesa bowmen wad new

take some of the guesswork
out of conelumg tie structure of pro
tans %nth their behimr. AAA WarsheL
it chemistry professor at the Ennenity
of Southern Wilma. has dewed
computer program that can predict some
&corny p mcdslled enzymes. But men it
Cray &scud Inc supercomputer took
10 boon to predict just one moilkation
in it comma myna. Says Warthek
Most of our time is sun spent on check

by how well our methods work:
It will probably be yen before do

signer promos flood out of the taboret°.
ty. But the EfIR hint of modutsand
the mammas Iowans promisekm
already tramformed the field. "Prows

wee coo a labotstory racr
5- :yntrichail E.. EgIn. produm do

relopentot manager at Repligen. Now
it's a cottony."
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TM ADVANCES
BUT JAPAN MAY NAVE TNI ADVAIITAGE

When a Houston !rt.:awry
announced a major advance
In superconductisity re.

worth m February. Japan Inc. wasted
is urne Its Ministry of !men:soma'
Trade di Industry unnsediately began
uumbling a consortium of /mem.
nem industry. and nal, *my re.
rearmers A km °Acid describes the
..rucustry's goal with missionary teak to
exploit the "fantunt world of future
industries" promised by new materials
that conduct elettnno with virtually
no loss of power.

Both leading C.S. universities and
mayor Miasmal companies moth as In-
ternational Bemuse Mactunes
end Alum= Telephone & Te
Co. are playing a powering role in
spectacular sam* advances. But
some experts fear that the Japanese
ability to organist them research usto a
program with strong commercial goals
could gave them the edge is moving the
research out of the laboratory.

At the moment. declaring a winner
in the s.., erconductremy race is prema-
ture. Bus leaders of the =co s sci-
ence Establishment marvel at the
speed of ourrs action. "I wouldn't call
what they have done ominous. but it
certainly Is a sign of intensifying ag-

ressiveness " says Roland NV'
:chains. General Electric Co.'s chief
scientist u! chairman of the National
Science Board. Adds Carl H. Rosner.
Presdent of Int/magnetics Ceara
Corp- "The Japanese have long rump
mud the tremendous potential of
suptrconductmty whereas the people
in this country have been very short.
sghte&"

riegassmaritcames.No one government
agency coordinates U.S. attempts to
exploit the new science. Nor does up
one know precisely how mod the 'LS-
spends on superconducanty research..
But the National SMOGS Foundation.
which funded much of the recent U.S.
research. estimates that federal ape-
nes are funneling at but 18 million a
)ear so universities.

Amman scientism and industrial-
au shut the assumption than as in
the put. the U.S. system doesn't wed
a push from the government to bring
.0001 alive technolomes to market.

The discoveries have been so smut-
ulu that the level of activity is enor-
mous in every laboratory in the U.S.
wan an) capability in superconductor.
my,' argues nchnutt And Frank ftess.
kresident of the National Academy of
:sciences. notes that a surprising

amount of the academe soak is aimed
at apple:edam of the new knowledge.
suet. as this superconducting films for

i outvotes chips.
But not everyone is satisfied. Clung.

. svu -Pear Chu. the University, of
Huston physscat who is the leading

. C. S. supertonductnny researcher at
the rnoment..therJui more action is

lauded to meet the combine:1.mM of
Japans governmental. financial. and
industrial resources. "We cannot al.
ford not to man the same way IS the
Japeness. he says. "We really hare'
to have a coordinated effort this
time." In between those standing pat
and the activists, there are a lot of
people Just scruching them heads.
Hobe' sap one othaal half joking -

ly. "what we ought to do is have some
kind of conference to us what we
ought to do."
wow wooict.. Bat one aggressive
government- mime adnuentrator is '
not waiung. James A. [oniont the as-
tIrnonpohvyastvie s t Scwihno

e
h e& ad s

T ehchn o0 foor

the Pentagon's Strategic Defense Ini-
nuke Organisation. is already busy
forming Ills Ma consortium. He his
tined up an unnamed university, a fed-
era research laboratory. and a handful
of small companies. loason's consor-
tium will have a speak target vastly

for detecting enemy missiles. 4 con.
cern is the if we don't pull the science
into a technology fur were going to
be beaten to the punch. says (mon.
"I this* we've get to build the fast
andget.

Early proof that Om science can be
converted into a product mem. I, Ion.
son bops. be enough to spur viscous
development. But there are no nuance
toes. Even in 6$1, taw science. the in-
tertunonal competiton is fierm. and
other rumen are already scrambling
had for products because the potential
payoffs appear to be so gnu. Furthm
room there are signs that the nine
from discovery to application may be
exmi short

Suucurity is liliey to be a
severe test of the highly inchndulatm
Amen= system. Even as bun find.
nip are still pouring out of the labors.
tones, the stark reality of the compete
inn marketplace looms. And Ionson's
embryonic cons mum is no match for
omn's directed Japanese effort. In this
ease. the U.S. may bane to consider
imitating Japan for a change.

By fern Mee ee Wa.Aulgton
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Mr. BROWN. Dr. Rosenstein, I know of no one over the years who
has made a larger contribution to the understanding by members
of Congress to the complexity of the competitiveness issue, and I
don't want you to perceive my interrupting you as a reflection on
that. I justwe have to recognize that we have a schedule to keep
here.

Mr. Winkelman.
Mr. WINKELMAN. Thank you, Mr. Chairman.
Mr. Chairman; members of the Subcommittee, my name is Stan-

ley J. Winkelman. I am the principal of Stanley Winkleman Asso-
ciates. I have been providing consulting services on strategic plan-
ning and marketing since my retirement as chairman of Winkle-
man Stores, Incorporated, about three years ago. Winkelman was,

. during most of my career, was a publicly-held chain which operat-
ed in 1984 100 liadies fashion retail sialty stores' in Michigan,
Ohio, and Illinois, with sales of about $100 million, and more than
2000 employees.

As I have pointed out in my written statement, my experience in
the new Detroit Urban Coalition, formed at the time of the riots in
Detroit in 1967, as a charter member then and as its chairman in
1971, is pertinent to this testimony.' Also pertinent is my experi-
ence with the. Metropolitan Affairs Corporation, an urban research
organization in southeast Michigan, funded by the private sector to
provide a meaningful connection with the public sector to develop
regional solutions to. regional problems. I became president emeri-
tus of this organization last year, after serving as its president for
seven years.

All of my experience causes me to appear before you today in
strong support of the proposal for the establishment a national
policy and technology foundation. My friend, Dr. Rosenstein, has
expressed the entire picture much better than I can do, and I have
tried to provide my perspective in the written statement. And
while that statement, submitted last week, addresses the reasons
for my support, I lx-ieve that the "Dear Colleague" letter of March
24 h. signed by you, Representative Brown, Claudine Schneider and
Richard Gephardt, establishes the critical need for a forum to de-
velop national policy. National* policy proposals, as well as a De-
partment of Science and Technology, to promote technical innova-
tion, technology utilization, and the necessary supply of technologi-
cal manpower.

Had the foundation and the Department of Science and Technol-
ogy existed at the time of the problems that developed in the auto
industry with respect to auto safety and with respect to the gaso-
line crisis when the price of oil went up, I suspect the result would
have been arrived at much more quickly, more efficiently, and we
would have saved money in the process.

Actually, our responses to these matters was very slow and very
inefficient.

Now the findings noted in Section 2 of the proposed legislation,
along with the previous successes with respect to the National Sci-
ence Foundation and the Agriculture Extension System, also noted
in Section 2, clearly established the perspective, the inoperative
need and the-.direction.
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According to figures prepared by economists Gary Hufbauer and
Howard Rosen, and cited in the May 8th issue of Fortune maga-
zine, in an article entitled "Protectionism Can't Protect Jobs," the
United States is currently spending $50 billion a year to save
750,000 jobs, or roughly $65,000 per job saved.

I submit that this leaves a tremendous opportunity for saving
over the long run if we make a relatively small investment in the
National Policy and Technology Foundation.

And consider for a moment the very bad joke of this garbage
scow that's running around the Gulf of Mexico looking for a port
with a load of garbage being shipped from Long Island. Does that
make you feel proud of our role in handling a very critical prob-
lem, which has been pushed off to the oities and states, and cannot
be solved at that level?

How are problems of our infrastructure going to be solved, how
are problems such as waste disposal, hazardous waste disposal,
toxic waste disposal going to be handled, if not by some national
effort?

As one who has been doing some consulting work in the Eastern
Caribbean with respect to a U.S. AIDin conjunction with USAID
as part of a contract in that area, it's kind of a joke that this gar-
bage scow may wind up up in Belize, which certainly isn't going to
help our efforts to develop industry there.

I have been personally involved in this one. So that the situation
is clearand what I'd like to do, with your permission, Mr. Chair-
man, is to put inattach two pieces to my statement. One is the
roster of leaders, both Democrat, Republic, labor, business and gov-
ernment, who do make up the Metropolitan Affairs Corporation in
Detroit. Some of the names you will recognize. And I would also
like to submitthis just came across my desk the other day, and
this is the program of Interstoff, the semiannual textile exhibition
that takes place in Frankfurt, Germany twice a year. It's the big-
gest in the world and I think you will be ashamed, as I am, by the
attendance of textile makers frnm the United States.

Mr. BROWN. Without objectic that will be made a part of your
statement.

Mr. WINKELMAN. Tliailk you, Mr. Chairman.
As I conclude this oral presentation, I'd like to provide you with

the attachments as I have already done. But, again, Mr. Chairman,
I thank you and the subcommittee for the opportunity and the
privilege of appearing before you today in support of the National
Policy and Technology Foundation. I thank you.

Mr. BROWN. Thank you very much.
Dr. Drew, you may proceed. The other members will be back

shortly.
[The prepared statement of Mr. Winkelman follows:)
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Statement

regarding the establishemnt of

A National Policy and Technology Foundation

Stanley J. Winkelman

April 29, 1987

My name is Stanley J. Winkelman. I an the principal of

Stanley Winkelman Associates, a management consultant for

strategic planning and marketing, working out of Detroit,

Michigan. My primary experience over the years has been my

leadership role in Winkelman Stores, Inc., a publicly held chain

of 100 ladies fashion specialty stores located in Michigan, Ohio

and Illinois, with about 2,500 employees.

While an officer of the company, as General Merchandise

Manager, President, and for 11 years, 83 Chairman and CEO, I

have been involved in the evaluation of mercnandise, product

development .nd contracting for merchandise that i3 mamfactured

in the United States, Western Europe, and in the Orient. In

addition, I have worked for almost 40 years in helping to resolve

some of the difficult soc1..., problems we have faced in Detroit

and southeast Michigan.

I have served as a Board Member of New Detroit from the time

of its creation in 1967,following the riots. I was its Chairman

in 1971.
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More recently, as a consultant I have done some work in the

Eastern Caribbean as part of a contract with the US Agenc; for

International Development, to help develop labor intensive

industry in these neighboring countries that have a high

unemployment rate. The economic stability of the area is

important to the interests oo the United States.

From my earliest visits to european countries in the late

1950's, I was impressed with the organization presentation and

accessibility to merchandise that had potential for sale in our

stores. These factors contrasted sharply with the impression of

the United States presentations at various trade shows which I

visited. It was as though the United Statcs was telling the

world, "if you want to know about the merchandise that's

available from the United States, we will give you a room full of

catalogues and dare you to find the inform'tion for which you

might be looking. By contrast, most countries had relatively

elaborate and effective presentations.

While we have made progress since those days, we still lack

the sophistication and determination of Western European

countries, to say nothing of Japan, Korea, Taiwan and Hong Kong,

in our efforts to sell apparel through trade fairs overseas. At

the same time, we ring our hands and deplore the state of our

exports in relation to our trade deficit. This is true not only

for apparel, but for hard goods as well.

The interdependence of the countries of the world seems
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automatic to most people, and yet we have difficulty facing up to

the implications of this fundamental truth in the new intensely

competitive environment in which we find ourselves.

The textile industry, with which I am most familiar, has

cried for years for protection against import competition. At

the same time, while there has been some modernization, the same

textile producers are asking for additional protection. They

have failed to change their production methods so that they can

produce relatively short runs of fashion fabrics, which are

required in the apparel trade. Textile producers in other

countries have that capability, as a result of their

modernization programs. Yet, we appear to be unable to meet the

challenge. In this context, protection works against the

modernization of the industry, because it protects profitability

and makes creative thinking and investment in the future less

iLportant.

I recite my own experience in relation to the textile

industry by, way of prc iding a frame of reference for my support

for the National Policy and Technology Foundation.- The

Foundation will provide a vehicle for the development of national

policy recommendations with the involvement of labor, with the

involvement of management, with the involvement of educators, and

with the involvement of government. In the proposed leeslation

it is suggested that this mechanism be funded as a private

science and technology foundation.
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In the United States, we still find a reluctance for

business leaders to work cooperatively with labor and with

government, based on old rivalries and theories with respect to

the operation of our free enterprise system. We also find

govbrnment reluctant to condone cooperation between businesses to

solve problems such as pollution, auto safety, toxic waste, etc.

The issue is not whether it is desirable for business,

education, labor and government to work together. Rather, the

issue is how we are goy to encourage the cooperative efforts

that are required.

There is, as one example, the absolute necessity of

developing long term policies thtt will make us more competitive.

This has been emphasized over and over again in prior

testimony before this Subcommittee on Science, Research and

Technology. The need is critical if we are to seize the

opportunity to improve our own competitiveness, which has so

severely eroded because of the high value of the dollar on the

one hand and by the determination of our primary competitors,

especially Japan, to have a well-coordinated approach to

ueveloping their own industry and improving their own export

position, on the other.

Historically, trade, barriers have proved to have negative

effects on Ve economy as a whole; not only on the United States

economy, but on the world economy. SomehoW we must have the
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vision to look at our industrial spectrum and decide which parts

of it are those that we really want to build or to sustain over

the long run. Then, we must consider those measures which are

appropriate to the particular industry.

It is probable, in this context, that some short term

protective measures' may be needed, but only with appropriate

incentives for industry and a genuine strategy to accompli3h our

objectives.

We all know that very few shoes are manufactired in the

United States today. .

We also know that the auto industry is fighting a battle to

continue as a major factor within our changing economy.

And now--suddenly we are finding our most modern industry,

the production of semi-conductors, is facing a formidable

challenge based on strategic decisions made in a coordinated

effort by Japan a number of years ago.

While one could argue the merits as to whether formulation

of policy recommendations should be developed within the

government, I believe there is strong argument for establishing a

foundation as outlined in the proposal that is before this

Subcommittee.

Central national policy planning is not a desirable or

practical direction for the United States. Plans take too long
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to develop and the dynamics of this competitive world would

render them obsolete before they could be implemented.

On the other hand, the government can and does take

responsibility for actions in the national interest to encourage

certain actions on the part of various segments of our society.

It is in this context that the development of policy

recommendations for consideration by the executive and

legislative branches of the government should be placed in a

. separate environment. However, it must be done with the

involvement of representatives of government, along with those of

labor, management, and education.

One of our great failures has been to provide the

environment for the practical development and production of

products that are the result of our research programs.

Why is it that our own great ideas and inventions are being

developed and exploited from an economic point of view, by other

nations, while.we ourselves stand by as spectators?

I submit it is because we as a society have not given

sufficient thought nor provided sufficient emphasis on the

ultimate objective. That objective should be to encourage new

products to be produced efficiently tn the United States. We

seem to stop with the idea of pure research and find the

practical application of that research to be, if not repugnant,

then something that will take care of itself.
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Maybe it is because we idealize the scientific pioneers who

have produced the great scientific breakthroughs. Or, perhaps it

is because we have permitted ourselves to reduce the fields of

engineering and applied science to a mundane world, which other

nations by contrast have found to be very exciting and rewarding.

In any event, it is important that we break the stalemate

and the self-defeating pattern of protectionist devices which

will not protect us in the long run. We must, in the national

interest, get on with the job of developing a system for

coordinated policy formulation and economic development.

We have many problems in the metropolitan area of Detroit

which are not unique to Detroit, but which reflect on the

efficiency of our whole economic system.

These problems include the weakness and obsolescence of the

infrastructure in many areas. There is need for concerted

efforts to solve problems of hazardous waste disposal, and toxic

waste disposal.

These problems are too big for any one geographic area in

itself. We at Metropolitan Affairs Corporation, a non profit

corporation in Detroit, funded by the private sector, work with

the public sector in developing regional solutions to regional

problems. Recently I became President Emeritus, after serving as

President of the organization for seven years. The formation of

MAC was stimulated by the leaders of the three auto companies and
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Walter Reuther, about 20 years ago. Indeed, it has solved a

number of problems over the years of a regional character.

MAC has taken a close look, for the first time, at the

disposal of hazardous waste. The product of its effort has been

much in demand around the country, as well as by Governor

Blanchard and his staff, and by corporations within Michigan.

Yet, the problem of hazardous waste and toxic waste are national

in scope, requiring coordination, stimulation, experimentation

and development of new approaches, that are beyond the capacity

of one company, one industry, one metropolitan region, or one

state. We urgently need a mechanism for solving these problems.

This mechanism would be provided by the office of inter

Governmental Technology and Professions Deli-yery System.

In the past few months we have seen a logical attempt to

meet the competition of Japan's micro chip industry with the

development of Sematech, a consortium of micro-chip companies

working together. This consortium by its very nature must be

permitted to function, despite our anti trust laws. The issue

with micro-chips is whether the United States can be competitive

with Japan and not whether the companies tnat are a part of the

consortium are competitive with each other.

The Sematech development underlines the fact that our

national approach is not competitive. It is outmoded. It is

inefficient for meeting international competition.

.4-43
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The establishment of Sematech by itself brings together the

forces of the particular industry,, but leaves out the broader

elements of government, labor, and education, which are essential

for strategic development and for establishing the environment in

which necessary changes will take place. There is no suitable

agency available. The result is that Congress appears to be

turning toward the defense department, as it has in the past.

At best utilizing the Defense Department will put a military

perspective on semi-conductor development and limit its

productivity because of the national defense budgeting process.

In any event, anti trust exemptions will have to be approved to

permit the competing companies to work together.

It's sad that in this age of international competition we

are permitting the traditional concepts of competition between

businesses in the United States to restrict our thinking. We are

being beaten by the competition that has found a more flexible

approach `o, industrial development. Our traditional concepts of

competition must be applied on a world wide basis, rather than

limited to the boundaries of the United States.

As we look ahead to the mammoth problems that must be

resolved in this century above and beyond those of the immediate

international competitive problem, it becomes clear that

innovative approaches will have to be utilized, or we will fail

in our efforts to become more competitive. We will fail in our

efforts to improve our educational system. We will fail in our

effort to restore our aging infrastructure. We will fail in

terms the more serious aspects of waste disposal, especially

toxic waste. We will put our future leadership in great

jeopardy.
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TRADE

At least not without doing much more harm than good. In any case it is not needed. Dtspite the
flood of imports, the U.S. is producing plenty of high.paying new jobs. III by Michael McFadden

IT IS Edema& among protectionists that
imports we wiring out the best red
blooded. hi paying U.S. manufactur
tog jobs and leaving the displaced week.

era to scrounge for a living as hamburger
Ampere. The protectionists make their case
with *mixture of Minting portralogeidled
auto Om% shuttered steel toMs. cbstraught
goiworkersand carefully selected statiw
tics. The may answer. they say. in to ge
imam/moo= Opeepooto -

tough with our wising partners.
But bit? While Imports have abet up sane

50% since 1961. the U.S. has generated 7.6
mMion new ,fobs. Far more of them have
been high paying than low paying (see table).
Meantime. protecticoist measures designed
to help sorb Industries as tattles. steel. and
autos have not kept employment in them
hum 'bricking drastically.

Theprotedimist paint of view enjoy' the
support of powerhd ecestitneocies,Indodng

labor mews, whose ranks have thinned In
recent years, manufacturers who would rath-
er bleat than fight. and Democrats looking
for campaign lanes. Missouri Represents.
tive Richard Gephardt, a candidate for the
1968 presidential election. is sparenag so
amendment that would require the Resident
to Impose wade restrictions on countries
that run suable trade surpluses with the U.S.
helped by unfair trade practices.

Powerful amatitnencies. however. maw t

. "

aetfltelplir% the kei shviswhirs lam ikialdaykaNg ne$0,04 but eg, ot on atitioator as cog of S750,000 per job.

MAY ;1987 FaitthE 121
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A REGIONAL PERSPECTIV
AND MISSION

Metropoilts' Affairs Corporsiion (MAC)
links the private bad public sectors In com-
mon efforts to confront critical areawlcie
public policy issues facing metropolitan
Detroit.

A coalition of business; labor and govern-
ment leadership with a regionwide perspec-
tive, MAC provides a unique opportunity for
constructively addressing those urgent pro-
blems and concerns In greater Detroit that
respect no- jurisdictional 'boundaries; con-
cerns that, If left unattended, would threaten
the region's social and economic vitality.

Effectively addressing complex ur-
ban/regional problems requires a cooperative
partnership using both private and public
resources. MAC distinctively matches that
problem scalethe reglonwith busin ,
labor and government leadership that co. .-
tively has the vision and capacity for
stimulating needed action.

MAC Is headquartered at
814 Book Building
Detroit, MI 48228; 981.2270'

Executive Director: John M. Amberger
Manager: B. David Sanders
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WHAT THEY SAY ABOUT METROPOLITAN AFFAIRS CORPORATION

"MAC oilers an opportunity when the
public lector end the please sector can
come together and identify and then
wort t jointly on solution of urgent issues
Mahn; this region."

Robert C. Larson
President
The Taubman Company, Inc.

'We don't lust prepare reports Or tug
pekoe and throw them over the wok
hopktg that they'll take. Were carefully

.involved in fen handoff of each project
to make aura that Something happens

'becalm* of it."

MCltafd L Mermen'
Mewing Partner
'Arthur Anderson It Co.

"By joining together (in the MAC Joint
Ventures Project) and ending up with a
net savings to etch of the communities,
It is encouragement to do other things,
perhaps even without the assistance of
MAC."

Edward H. McNamara
Wtyne County Executive
and Former Mayor of Livonia

OlrerOGIC.-r
"Metropolitan Affairs Corporation

*emu us sorter), well, to make sure that
our points of view can be articuisted.
that's the great genius of Metropolitan
Alleirs Corporation,"

Marc Stepp
Vice President
intwnalional UnionUAW

OittMCR/Pr

"1 see the Metropolitan Affairs Cop
potation as being an excellent vehicle
for effecting change in government."

Nancy J. White
President

League of Women Voters of Michigan

"We've hat a lot of problems to solve
around here. It became clear that we
either did them as a merged group of
people who sweat! aiming In the some
direction or we weren't going to get
them done. MAC has be m a very big
help In thee

Wafter J. McCarthy, Jr.
Chairman of the Board &

Chief Executive Officer
Detroit Edison

"You have to be involved to see how it
works, and I know it works, and I know
that MAC helps make It work."

Daniel T. Murphy
Oakland County Executive

"There is an efficiency level to this, so
that it is rosily fair to say that every
dollar is well spet...11 Is a good Mess?.
ment in our community"

Alan E. Schwartz
Senior Partner

Honigman, Miller, Schwartz and Cohn

RE/41/(00t)

Those are comments of Directors and project participants that are featuted in a short video presents-

Von on Metropolitan Affairs Corporation. That video, "A Distinctive Mission", is available either by call'

ing 961.2270 or by returning the enclosed request form.
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A PROBLEM-CONFRONTINGPROCESS

Using the coalition resources available In
Its business, labor and government partner-

'o, Metropolitan Affairs Corporation
ploys a multi-faceted process:

identifying key Issues or- concerns
where MAC can make a dlf-
ferenceand where no other orgb aa-
tion Is playing an effective role;

Convening those individuals likely to be
responsive toor, have a stake inthe
issue;

Focusing on the true nature or critical
aspect of the issue;

Researching possible options or
courses of action;

Stimulating informed dialogue or
debate;

Building consensus on "best" solution
options;

Taking direct action, if necessary, to Im-
plement proposed solutions;

Transferring continuing initiatives to af-
fected Institutions where possible and
appropriate;

Brokering additional resources that
may be needed; and,*

Maintaining focus on the options to in-
sure that conclusive action is -finally
taken.

Through tnls process, MAC maintains an
active catalytic role as a broker of those
Ideas, approaches and initiatives that make
greater Detroit a better place to live and
work
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DAVID ADAMIJIY
JAMES A. WEER
CHARLES A. ALLEN
ROBERT KEITH AFKNIN
CHARLES E BROWN

RICHARD A BURSTEIN

GERALDINE atEDSOE FORD
ALFRED R. GLANCY IN

MICHAEL IL OLUSAO

WILUAIA R HAVING
JOSEPH I. HUDSON. JR.
ROBERT L JONES
HARRY KALAJLAN
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OFFICERS

ROBERT C LARSON. PRESIDENT
PPOHAP4) I. MAAR I F VICE PRESIDENTAKASINESS
ROBERT E. &MM. VICE PRESIDENT oOVEPNMENT

MARC STEPP MESON%
ROBERT R SECRETARY

HARRY KILAJIAH TREASURER

BOARD OF DIRECTORS

ROBERT C. LARSON
DAVID BAKER LEWIS

WALTER J MCCARTHY...AR.

AMY MCCOMBS
EDWARD H. MOKAALUIA

RICHARD L W *SW l F
JANE KALE WAWA
CHARLES A. AMER

DANIEL t, MURPHY

ROBERT R. RE( LY

ALAN E. SCHWARTZ
DONALD E. SHELTON

HOWARD E St113

MUM E. SMITH
RONALD I. STEFFENS
ILIAC STEPP
S MARTIN TAYLOR

LUCIUS IIIEUS
THOMAS TURNER

DAVID V VAN HOWE

GERALD E. WARREN

JAMES R WATERSTON

NANCY J WHITE

STANLEY J WINXELIAAN
COLEMAN A. YOUNG

ProakWA Emeritus

metropolitan affairs corporation

ARA SERVICES. MC.

AWED AUTOMOTIVE
AMERICAN NATURAL RESOURCES CA

ANIONS GENTLEMEN'S APPAREL
ARTHUR ANDERSEN I CO

AUTOMOBILE CLUB OF MICHIGAN

SATTER. RARTON. ouasnNE A OSISOFP, INC.
SLUE CROSS AND SLUE &MELD OF 1.00,....AN
IONVIAVAANER CORPORATION

ROVED A. CO. CPA. PC
COML. JACOBS. KENYON A ECKHARDT

CUNOY FOUNDATION

CHAMPION SPARK PLUG COMPANY

CHRYSLER CORPORATION FUND

COMMA
CONSUMERS POWER COMPANY

CORE WOUSTFCES

CROMIET, MINER S CO
OELORTE HASKINS A SELLS
DETROIT EDISON

DETROIT FREE PRESS

DETROIT NEWS

DICKINSON. WRIGHT, MOON VAN OUSEN A FREEMAN

ERNS' A WHINNEY
EGCA.I.A.0 CORPORATION FOUNDATION
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1966 INIdESTORS

FEDIRALMOGUL CORPORATION

FIRST FEDERAL OF ILGHICIAN

IAA: IA FISHER

FOR, 'TOR COMPANY

FRI) CORPOPATK RATABLE FUND

GENERA/ MOTORS FOLPWAIION INC.

FRANK R HALL S. CO OF MICHIGAN

HA NDLEWN COMPANY
MORTEN E HARRIS

HONPOIAAN, MILLER. SCHWARTZ A COHN

MOWN'S
HUOSONAVEOBER FOUNDATION

INTERNATIONAL UNIONGm
JACOBSON STORES. INC.
K MART CORPORATION

(MAROC LEVY CO
LS XI. WHITE A CLAY. PC
LUDINGTON NEWS COMPANY

MARSH A. MC LEMAN

MASCO CORPORATION

FREDEFOCX C MATTHAEI. JR.

INCHIGAN BEU.
kICNIGAN COIISOUDATED GAS COMPANY

MICHIGAN MUTUAL INSURANCE COMPANY

MUER. CANFIEW PADDOCK A STONE

MONSANTO FUND

CA. MUER CORPORATION

NATIONAL BANK OF DETROIT

PR ASSOCIATES. INC.
PEAT, WAWICX. MITCHELL E CO
PERRY DRUG STORES CRARRADLE FUND

PLANTE A. MORAN

PRICE WATERHOUSE A COMPANY

RP SCHERER CORPORATION
SEALED POWER FOUNDATION

SEARS. ROEBUCK AND CO
SWS.VARNER A ASSVAATES
STANDARD FEDERAL SAVINGS a LOAN

STROH BREWERY COMPANY

THE TAUBMAN COMPANY. INC.

TRW STEERING S SUSPENSION DIVISION

TOWNE ROSS A CO
UNISYS
ARMED N'UiNOLOOJES AUTOMOTIVE

WOW/TV I
%INMAN INVESTMENT CO

STANLEY WINKELMAN ASOCIATES

WINKELAWI STORES. INCORPORATED
WRIGHT MUTUAL INSURANCE CO
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A RECORD OF ACCOMPLISHMENT,

Metropolitan Affairs Corporation has:

produced an acclaimed report on 1-
turesapItaffinancTng, a report uses'.
the Economic Alliance for Michigan In
suggesting a new..framework for In-
creasing reinvestment In Michigan.

Initiated joint measures for containing
---41flaith care costs for 13 communities In

Oakland County, saving several hun-
dred thousand dollars annually.

6 Developed seven proposals for restruc-
turing and revitalizing K-19 afffiration In
thereport "Dialogue_for Change".

Established a joint arrangement for
shared oushasIng through which 16
communities In Wayne County averag-
ed 20% savings', with one community
realizing a 60% savings.

Conducted a inuch-needed survey of
the region's essential Infra rf-Fjhre of
roads, bridges and wefii/sewQr
systems, documentIngaatzTfor $2.6
billion in renov Lgps and

8-173keep the rer'-n
economically competitive.

Created a cdragigarizerLagam for
May tulnrilInn nub lc safety records In
six adjoining cities, saving some
$95,000 initially and expediting law en-
forcement anr, fire protection services.

Prepared a report on sitino of hamrdelux
westo disoosal facilities, Identifying
major adverse economic as well as en-
vironmental Impacts ut falling to site
such essential facilities. The report's
recommendations are being used by the
Stete of Michigan to revamp current
regulations for the siting procoss.
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Verzeichnis der Aussteller List of exhibitors
Liste des exposants ffenco degli espositori
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Internal,' le Fachmesso international Trade Fair Salon International Salon ternazionalefur Salk )1gstextilien for Clothing Textiles des Textiles d'Hebillement dei d'Abbigliamento
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Verzeichnis der Aussteller _
Die Ausstellerfirmen sind nach Staaten

'rdnet und innerhalb dieser Gruppen
atohabetisch aufgefiihrt.

In diesem Verzeichnis sind lediglich die
Anschriften der Aussteller und Angebots-
hinweise in Kurzfassung aufgefiihrt.
Die vollstandigen Angaben finden Sie im
offiziellen Messekatalog.

Produktgruppen
Die neben den Adressen in der Tabelle
stehenden Punkte weisen auf die Produkt-
gruppen bzw. Angebotsbereiche der Aus-
stellerfirmen hin:

1 Stoffe fur Damenbekleidung
2 Stoffe fiir Herrenbekleidung
3 Stoffe fur Kinderbekleidung
4 Futter- und Einlagestoffe
5 Spezialartikel
6 Zubehor
7 ,Fasern und Garne( achpublikationen/Verlage
9 Designer

Alle Angaben ohne Gewahr fur die Richtigkeit
und Vollstandigkeit.
Stant:: 5. 2. 1987
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List of exhibitors
All exhibitors shown in this list are grouped
according to countries of origin and arran-
ged alphabetically.

All addresses of firms and references to
products stated in thislist are only given
in abridged form. Complete addresses
and data are to be found in the official fair
catalogue.

Product Groups
The numbers stated next to the addresses
refer to the individual exhibitor's group or
range of products:

1 Fabrics for Ladies' Wear
2 Fabrics for Men's Wear
3 Fabrics for Children's Wear
4 Linings and Interlinings
5 Special Articles
6 Accessories
7 Fibres and Yarns
8 Trade Publications/

Publishing Houses
9 Designers

No responsibility is taken for the accuracy
of this information and data.
Position as of: 5. 2. 1987

2
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Liste des exposants
Les exposants sont groupes par I ays e
r' ses alphabetiquement a l'interieur de
C. ..que groupe.

Cette liste ne comporte que des indi-
cations abregees sur les adresses des
exposants et leurs secteurs d'activite.
Vous trouvez des indications detainees
dans le catalogue officiel de ('exposition.

Groupes de produits
Les points figurant dans le tableau, en face
des adresses, correspondent aux groupes
de produits resp. aux secteurs d'activite:

1 Tissus pour l'habillement de la femme
2 Tissus pour l'habillement de l'homme
3 Tissus pour l'habillement de ('enfant
4 Doublures et triplures
5 Articles speciaux
6 Accessoires
7 Fils et fibres
8 Publications specialisees, maisons

"edition
Jessinateurs

Nous ne garantissons n; ('exactitude ni
l'integraiite de ces indications.
En date du: 5. 2. 1987,
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Elenco degli espositori
Le dit.a espositrici sono ordinate per
paese ed elencate in ordine alfabetico
nell'ambito di questi gruppi.

In questo elenco figurano solamente gli
indirizzi degli espositori e brevi accenni
aII'offerta. I dati completi sono reperibili
nel catalogo ufficiale della fiera.

Gruppi di prodotti
I punti the si trovano sulla tabelia vicino
agli indirizzi indicano i gruppidi prodotti
ed i campi di offerta delle ditte espositrici:

1 stoffe per I'abbigliamento femminile
2 stoffe per I'abbigliamento maschile
3 stoffe per I'abbigliamento per bambini
4 fodere e materiali per imbottiture
5 articoli speciali
6 accessori
7 fibre tessili e filati
8 pubblicazioni specifiche/case editrici
9 disegnatori

I dati el intendono senza responsabilita
quanto l'esaItezza e la completezza.
Situazione al: 5. 2. 1987
4
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Produktgruppvi/PrncluctGroups/Grouposk:eMerctandsses

Sli IfinEft 4.1,:t.Z.J J.,..1.11 :La ,.46.h..

1 2

1 Tri
3 4 5 6

olVA1
7 8 9

Amerika, Vereinigte Staaten von
United States Etats-Unis
r ' Uniti

LC., r.
....,

Ar.w., Fabrics
:265 Broadway. USANew York N.Y. 10001

Avondale Mills
1430 Broadway. New York N.Y. 10018

C & C Metal Products
456 Nordhott Place. Englewood. New Jersey 07631

Cranston Print Works USA Co
1412 Broadw.y. New York 10018 o
HI-Fashion Fabrics Inc.
483 Broadway. USANew York. N.Y

Integrity Textiles
.

24E0 Coral Set. Philadelphia. PA 19125

Midori Textiles Inc.
1359 Broadway. USANew York. N.Y. 10018

PDT USA Ltd.
1450 Broadway. New York. N.Y. 10018

Quality Braid kitemational
34.20. 45th Street. Long Island City. N.Y. 11101

Amy Wiest
7th East 12th 51.. USANew York. N Y 10003

Australien Australia Australie

A- 7 I, 9 7

it it :....1

John Ksidor Fabricmaker Pty Ltd
255 Riley Street. Suny Hills 2010 NSW

Beigien Belgium Belgique
3elgio

-C.....aa,

Belgozim Ms
P Vanderschettenstraat 37. B9703 Oudenaarde

Celanese S A
251. Avenue Louise. B-1050 Bruxelles
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Colin-Desreumaux S.A.
Rue Ban, 8.8.1070 Bruxelles

Concordia. N.V.
industriezone E 3. B-8790 Waregem le

Cotesa-Devos N.V. . Fabriekstrast. 8-8790 Waregem

N.V. Deerlijkse.
Waregemstraat 29. 8-8740 Nark*

Fashion Fashicd EEG Intematior.al Linen
Promotion
Chutes Lemskestr. 1, 8-1160 BrUssel

Fetaitex VZW
Montoyerstraat 24.8.1040 Bruxelles

A. Gowen & Co. N.V.. Gevaco
Undestraat 58.8.9700 Oudenaarde

Gonad Bandwevel. N V.
Markt 35.8.9600 Deinze

GOMM N.V. An et Labor
tterderstraat 4.8.9140 Zele

International Institute for Cotton.
10 Rua du Commerce. 8.1040 BrOssel

S.A. IA:tinier Freres
Mont 63.8 -7890 Ellezelles

U.T.O. Oudenaardse Taxtefabrieken N.V
DiJkstraat 47, 8-9700 Oudenaarde

Pnnel Id Flip° S.A.
Rut des TUleuls. 8.7750 Warcoing

Seyntex N.V.
S.Nyntilatn 1, 8.8880 nett

N.V. SOFINAL S.A.
Postbus 32.8 -0790 Waregem

Textika Industries
Oostmor 2.3.9950 Waarschoot
Tybef N.V.
lepersstrast 311. 8.8603 Menem

U. O. 0. S.A.. N.V
Belimue 1.8 -9218 Gent

UTEXBEL S.A.
30. Avenue User Snoecklaan. 8.9600 Rome
UTO VEW
Dijkstraat 47.8.9700 Oudenaarde

VEW.Verenigde Eeklose Weveriben N V
Gobi. von de Woestijnepled 12.8.9900 Eekto

P. Wittamer Heryist. Spa TISSISJOS,
29. Blvd. des Fusilies. 8.9603 Ronda

WoIlux Spri
B.P. 60.8-7700 Mouscron

N.V Tricotagewerk Wydooghe
Arnbachtenstraat 60. 8-8700 Izegem

464
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Brasilien Brazil
Bresil Brasile

:A,

6J1.31,-)1

Sao Paulo Alpargatas SA.
Posifsch 8001, BR-S6o Paulo

Corduroy SA. Industrias Texteis
P.O. Box 6905, BR-Stio Paulo

Lanificio Record SA.
Rua Sspucala 1052/76. BR-03170 SIM Paulo

Santista Textiles
Av. Maria Coelho Aguiar 215
BR-06804 Jardim Stio Luis/S. Paulo

Bulgarien Bulgaria Bulgare

7. lidi 9 7

L,LI
Aho Industrialimport
Positanostr 3, BG1040 Sofia

China China Chine Cina

qlli

111

China National Textiles
Imp. & Exp. Corp
82 Bong An Men Street. Beijing, VR China

China Silk Corporation
82. Dong An Men Street, Beijing, China

ExportskooporatIon
des Ministerlums fOr Textilindustria
Dona Chana An Str. 12. Beinna. VR China

9
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Danemark Denmark
Danemark Danimarca

-7-,:, -7

A .) ..l.,.. .., ..01

Dansk Transfertryk A/S
Marsvej 7-9. OK-7430 Ikast

Ikast Stofvaeveri A/S,
Marsvej 7-9. 01(-7430 Ikast

Nordisk Toad Vaevei i og 1 rykkeri A/S
Rugaardsvej 103-115, 01(5100 Odense C

Novotex Ikast A/S
Eltehemmervej 8, OK-7430 Ikast

A/S Scanlace
Farvervej 1, OK-8800 Viborg

Sunds Rundvaeveri A/S
Navervej 3-5, OK-7451 Sunds

B W. Wemerfett A/S
Vandtaamsvej 83, OK-2860 Soeborg o

Deutsche Demokratische Republik
German Democratic Republic
Republique Democratique
Allemande
Repubblica Democratica Tedesca

r-r .7 at#ivizi

4-:11'1)---:.-til L;Lii

ANI3 TextilCommerz
Unter don Linden 62-68, DDR1080 Berlin

I0
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Deutschland, Bundesrepublik und
Berlin (West) Federal Republic of
r many - Republique federate
l .emagne Repubblica Federale
di Germania

)'T 7Anjtglia (g-A, 9 ) to

( 4-1,;i1 ) t)-jj!3 4-, j;,JI LA.411

A-Quer, Atelier ftir Textildesign
LuLsenstr. 45, 4150 Krefeld 1

Achter & Ebels GmbH & Co. KG
Postfach 685, 4050 Manchengladbach

J. F. Adotff Aktiengesellschaft
Postfach 11 09, 7150 Backnang

Adottt-Gam-Expon GmbH.
Postfach 11 23, 7150 Backnang

Altfratex Vertnebs GmbH
Postfach 131. 8750 Aschatte-'burg

Andreae, Christoph GmbH
Grener Dyk 28, 4150 Krofeld

Anvertex
Konstananstr, 58.4050 Monchengladbach

Asata Chemical Industr (Deutschl d) GmbH
Lyoner Str. 44-48, 60 .0 Frankfurt/M. 71

Astor-Werk
Markgrafenstr. 6. 5830 Schwelm

C. Aufermann + SShne GmbH + Co ,
Postfach 11 43, 5880 LOdenscheid

Dr. K. Baldauf GmbH & Co. KG
Stuttgarter Str. 2-8, 7434 Riedench

J L. de Ball Vertriehsges mbH
Postfach 12 61, 40;4Nettetal 1

' Is-Feldhott Gr.bH & Co .
. .ch 20 01 38. 560 Wuppertal 2

Bartl, Kurt, GmbH, 8541 ROttenbach

Danl. Heinrich, GmbH & Co.. Spitzen und
S'ckemdabrik. Postfach 11 4,, 7980 Havensburg co- a

Baumwollspinnerel Gronau AG
Postfaca 11 49.4432 Grort

Bayer AG
5090 Leverkusen-Bayenverk

Belersmann, Ewald & Sohn KG,
Postfach 22 03 84, 5600 Wuppei .at 22 a

Be ming & Sohn° GmbH & Co..
Dtto-Hahn-Str. 57, 5600 Wupper"I 21

Bertsche. Edwin, Stickeret-Mottve,
Postfach 12 28, 6238 HofheimfTaunus

Nebotex W. Bodenschatz KG,
Postfach 61.8651 Presseck

Badcker, Karl, GmbH
Postfach 15 03 20. 4600 Dortmund 15

11
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Julius Boos Jr. GmbH & Co. KG
Postfach 25 01 40.5600 Wuppertal 2

Bornemann & Flick KG, B&B-Etiketten
Postfach 20 65.4322 Sprockhovel 2

Brennet AG, Postfach 13 50, 7880 Bad Sackingen

Biinkhaus, H.. GmbH & Co. KG
Postfach 11 01 65. 4410 Warendort 1

BSB Splizen- u. Besatz-GmbH & Co. KG
Postfach 24 01 80.5600 Wuppertal 2

Buddeberg & Weck GmbH
PlOschowstr. 5-7, FAO Wuppertal 2

August Winger Bob-Textilwerk KG GmbH & Co
5ostfach 24 01 80.5600 Wuppe-fal 2

Mlhelm Busgen GmbH & Co KG
5ostfach 20 02 05.5600 Wuppertal 2

3untweberei Crone GmbH & Co.
Borkener Str. 63-67, 4420 Coesfeld

;:ahver Decken- and Tuchfabn ken AG.
5ostfach 1161, 7260 Cahv/WOrttbg

:ewe Textildruck GmbH
3endheckerstr. 7.4050 Monchengladbach 2

eller Modeknopf GmbH
Nemerusstr. 12, 3100 Celle

...lha-Telle GmbH
5ostlach 132, 7470 Albstadt 3

:.harity-Sprtzenfabnk GmbH
Postfach 1180. 6074 ROdermark-Urberach

collection Holm GmbH,
5ostfach 11 40, 4156 Willich-2 Anra:h

e

3ebr. Colsman GmbH & Co
5ostfach 15 01 52, 4300 Essen 15

:.orvett-SpItzen GmbH & Co KG
5ostfach 105, 4927 LOgde b. Bad Pyrmont

';oste Import-Export GmbH
geuer Wall 75, 2600 Hamburg 36

::reaTeam-Design
(aiserstr 100, 4150 Krefeld

::remer KG
Postfach 52 04 49, 5000 Koln 51

)echamps Textil GmbH,
Postfach 405, 5100 Aachen

A. Delius & &Ohne
Dcstfach 61.4600 Bielefeld 1

3entex-Spitzen GmbH
Dostfach 11 73, 4933 Blomberg 0 0
)essins Studio ,H' GmbH
3chmelzofenvorstadt 33, 7920 Heidenheim

3eutscher Fachverlag GmbH,
,ostfach 10 06 06,6000 Frankfurt a. M 1

3eutsches Institut fur Herrenmode
viesseptatz 1, 5000 Kbln 21

leng, Christian Gmbli,
1ostfach 10 14 69.8900 Audsburo

12
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M. Dohmen GmbH & Co. KG
Virmonestr. 141. 4156 Mich 4

snnter Drews
Weg, 7187 Schrozberg

... -nsee GmbH.
Kurfer Str. 256. 4800 Dortmund 14

Elastic GmbH,
Postfach 20.3579 Neulurchen

Feinweberei Engels GmbH
Postfach 2004 41.4050 MSnchengladbach 2

Enka AG. Postfach 10 01 49.5600 Wuppertal 1

Erba AG.
Postft ;11 15 40, 8520 Erlangen

Eschler Textd GmbH
Postfach 4106. 7460 Bahngen-Frommern

ETAG Tuchfabnk GmbH,
Postfach 5.4052 Korschenbroich 1

Fashion Guide Verlag
Kaiser-Wilh.-Ring 19.4000 DOsseldort 11

Feller & Co.
Postfach 1163. 6982 Latongen/Donau

Fischer-FOrwentsches GmbH g Co. Textdwerk KG
ostio-li 110262, 4060 Viersen 11

Fuhren, Leo. Postfach 546, 5100 Aachen

J. Gierlings GmbH & Co KG,
Postfach 11 l. , 62.4060 Viersen 11

3umes-Werke AG.
ostfach 11 20.4155 Grefror.1 2-02dt

3innes AG
Nmtfach 12 61.4054 Nettetal 1

3ottschdd & Co.
31adbacher Str. 266. 4150 Krefeld 13

3. Groove GmbH
Cuhlenstr. 13.4950 Minden

1, Gear. GmbH
ach 14 05, 7432 Bad Uri-ch 1

1,,kbe, R. W., & Co. GmbH
,ost:ach 126425. 1000 Berlin 12

1. W. Gunther GmbH & Co
ndustriesir 6.4540 Lengench/Westf

autos Metallschheflenfabnk Bader & Hoch
SmbH & Co. KG
tostfach 226, 7530 Pforzheim

laru-Kuraray GmbH
lobert-Kling-Str 27, 6336 Solms-Obertmel

leid GmbH
lostfa912 11 46, 6907 Nu8loct.

ielsa-Werke
lostfach 60, 8586 Gefrees

iengersberger Pcsamentenfabnk GmbH,
lostfach 40, 8355 Hengersberg

iisbert Hennessen Verlag GmbH & Co KG
lanigsallee 70, 4000 DOsseldorf 1

to

1

13
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Herosb Stoffdrucke u Textdvertnebs GmbH,
Reichenaustr. 11, 7750 Konstanz o
P. & M. Hillnnghaus
Westkctter Str. 180a. 5600 Wuppertal-Carmen

Hinrfchssegen Modedruck
Postfach 13 29.8046 Garching

Hoechst Aktiengesellschaft.
Postfach 80 03 20.6230 Frankfurt/M 80

F ;olzhauser TextdDesign
Blaubeurer-Str. 88, 7932. Ulm

Noon. Oebr.. Postfach 13 40. 4443 Schcitthrt

Robert Hoppe GmbH & Co.
Postfach 17 01 47, 5650 Sangen 1

Inter-Jersey GmbH & Co. KG
Postfach 240, 7453 Burladingen a
Intemationales Wcasekretanat
Postfach 4409, 4C00 DOsseldort 1

Irrnen, Peter GmbH & Co. KG
Postfach 120, 4052 Korschenbroich 1

Jansen, Leo. Postfach 14 28.4150 Krefeld

Plissee Jchannes GmbH
SiemenssiT. 2a. 8012 Ottobrunn

Kaeppel, Adam
Postfach 10 19 27, 8900 Augsburg 1

KBC Sport and Freizeit. fknufaktur
Koechlin. Baumgartner & Cie AG.
Post:ach 45, 7858 Wed am Rhein 5

KBC-Manufsktur Koechlm. Baumgartner & Cie
Postfach 17 20, 7850 Lorrach

Kindermann GmbH
An car Umfluth 31, 4530 Ibbenburen

Kleber Textd Gmbh & Co KG
Postfach 31, 6842 Burstadt

Arno J Kock Textd
Postfach 23 20, 4430 Steinfurt

Konig, Gustay. GmbH & Co
Postfach 202006, 5600 Wupp.fftal 2

Konigsberger, Jos . GmbH & Co. KG,
Kalkbergstr. 49-53,5100 Aachen

Kollektion Feller Sport u Loden
7907 Langenau-Garching

KollektIon Team 2i
7907 Langenau-Lsuingen

Korb Design Gmbh
Nagler Weg 9.85.91 Fichtetberg

Korter & Co KG
Postfach 1536, 6800 Mannheim 1

J. Krebs GmbH & Co. KG,
Postfach 12 64. 4156 Willich-2 Anrath

Kunert, Heinnch, Textilwerke GmbH & Co a
Postfach 15 27.8990 LindapRodensee

Lacoray GmbH. Marienstr.:0 4000 DOsseldort 1

Spinneret Lampertsmahlo A a
Postfach 22 20.6750 Kalsarslautem 26

14
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Wilhelm Langendort GmbH
Postfach 62.8641 Marktrodach

Pagsee-Lassner
ach 210. 6430 Bad Hersfeld

L. .enmilhle GmbH
Postfach, 7890 Waldshut-Tiengen 2

Linne. L.. KG,
Postfach 2007 27.5600 Wuppertal 2

Lorenit Stoffe GmbH,
Holzhauser Str. 155. 1000 Berlin 27 o

Malzahn, Eugen. KG
Postfach 20 62. 5860 Iserlohn

Emil Marggraff Tuchfabnk GmbH,
Postfach 27, 7623 Schenkenzell e

Ma schentex GmbH
Postfach 19. 7905 Dietenheim

Melchior GmbH,
Postfach 11 55, 7317 Wen:gingen o

Meyer, Dons
7452 Haigerloch-Ka dstal

Milo Vertnebsgesellschaft mbH
Postfach 12 04 06, 5630 Remscheid 11

Mode-Information Heinz Kramer GmbH
Postfach 11 80, 5063 Ovorath

Modital-Zubehor GmbH
La ndgrafennng 20- 22.6050 Offenbach

Arthur Monch GmbH & Co KG
Postfach 2202 28, 5600 Wuppertal 22 .

Moil, Fntz, GmbH & Co. KG,
Postfach 11 53, 7963 Altshausen

Mosters, Stockhorst & Co..
Postfach 267, 4290 Bocholt

MR creation Maute & Renz Textil GmbH
Pnmelweg 19. 7470 Alb.,tadt 2

r' ' S Spertswear GmbH
,ch 22 0, 4290 Bocholt

Munorter Zeugdruckerei 1J Farberei,
H Brosges GmbH & Co.
Duvenstr 98-262, 4080 Mbnchengladbach 2

Muller & Co.. Postfach 20, 8531 Diespeck/Aisch 0

Muller, M . KG, AS-Automatenstickerei,
Postfach 60, 8531 Diespeck/Aisch o et

Muller Textil GmbH
Postfach 3t 40, 5276 Mehl 3 Drabenderhdhe

Nagler & Sohn, Textilwerke Augsburg
Postfach 10 2167, 8900 Augsburg

NAK Stoffe AG,
Postfach 10 21 69, 8900 Augsburg

Neue Baumwoll-Spinnerei u Weberei Hof AG,
rextilgruppe Hof
Postfach 15 29, 8670 HorSaate

Neuenkirchner Textilwerke
Necking GmbH & Co KG
Postfach 100. 4445 Neuenkirchen

15
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NINO AG, PostfatM 20 29,4460 Nordhom

NINO AG, Sparte Game.
Postfach 20 29,4460 Nordhom

Hauls GmbH & Co. KG,
Postfach 23, 2833 Harpstedt e
Nobills-Texhl-GmbH
Postfach 13 61, 4424 Stadtlohn

NC-ming, Fritz, 44- Interlock
Waidseiter Sir. 17, 4444 Bad Benth.:

Nordena-Jersey GmbH.
Postfach 22 24, 2350 Neumenster

'..tgen Ott and Sehne GmbH & Co
Postfach 430. 7470 Albstadt 1 c
K. .os Otten
Postfach 230, 4050 Monchengladbach 1

Pauen. Franz Max. GmbH.
Postfach 69.4154 Terusvorst 1

Pegasus TeAttldruck Produktionsges mbH
Cerchnver Str. 98, 8900 Augsburg 41

Pharetra Gesuilschaft mbH & Co ,
Postfach 1105, p671 Setbdz/Bayem

Ptratki Ratratki van Dalt:Wu Tex'll AG
Postfach 13 62, 4434 Ochtrup o
Pliester. Martin. GmbH & Co.
Postfach 25 03 30. 5600 Wuppi nal 2

Plisses Endrix
Bergstr. 4-6, 5657 Haan 2

Ploucquet, C. F., GmbH & Co ,

Postfach 1740, 7920 Heidenheint a d. Brenz

Polaris Textilvertr4eb GmbH
Industriestr 12, 6603 Sulzbach/Saar

G. L Pott + Hinrichs GmbH +Co.
Postfach 10 08 68, 5600 Wuppertal 1

Milani Pryor -Werke GmbH & Co KG
Postfach 17 40, 5190 Stolberg

0 + M Team Au BOnger,
13013-Textilwerk KG GmbH & Co
Wichknghauser Str. 38 40, 5600 Wuppertal 2

Quack, Gustay. GmbH t. Co KG
Postfach 21 10 01, 4050 A4dnchengladbach 2

Ravensberger Spinneret AG,
Postfach 67 40, 4800 Bielefeld 1

B Rawe GmbH & Co
Postfach 22 49, 4460 Nordnom

Reichart, J. R., GmbH,
Postfach 31 40.8990 L'ndau/Bodensee

ReIssmann, Walter, GmbH & Ca ,

Posttsch 540, 8660 Munchberg/Ofr

Rettig. Hermann, Texulges. mbH & Co KG,
Benzstr 1 -3, 5090 Leverkusen 3

Rttcdta AG
Postfach 1320, 7900 Freiburg

Riedel & Tietz GmbH
Satzufer 14a. 100. Ain 10

16
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Riedinger 'NMI' GmbH,
Riedingerstr. 24, 8900 Augsburg 1

P' '' Etiketten K. Rinke GmbH & Co. KG
ech 13 40, 4322 SprockhOvel 1

h-J1311SO-Stahhvarenfabnk,
Buntenbach & Sohn GmbH,
Postfach 17 02 20, 5650 Solingen 17

Roloff-Seklenherstellung
Sperberh, 19, 2030 Hamburg 61 (Niendort)

Rath MIMI GmbH
Damrnweg 2-6, 6110 Dieburg

Rummeny, Josef Gmt'H I- Co. KG,
Postfach 14 47,5100 Aachen

Rump & Neumann GmbH & Co. KG,
Oststra8e 68, 4900 Herford

Rump, Ernst, Westfalische Baurmvolhveberel
Postfach 520, 4290 Bochott

Sager, C., SOhne & Co. GmbH .
Postfach 24 40, 2350 NeumOnster 1

Schaeffer-Scovill Verbindungstechmk GmbH,
SchUtzenstr. 23, 5600 Wuppertal 2

Dr. Schedler, World Art Exclusiv
Melerstr. 63, 4900 Herford

Schelbler, Peltzer GmbH & Co ,
Postfach 26 20, 415. Krefeld 1

Hans Schmid! GmbH
Postfach 209 u. 248, 7481 Bingen rib Sigmaiingen

Scholl Bijouterien GmbH
Stettiner Str. 17, 8950 Kaulbeuren

if.A Schmitz GmbH
Postfach 20 14 07.5600 Wuppertal 2

Atelier Schroeder
Mndberger Alicia 22, 4050 Mlinchengladbach 1

Ernst Schroder oHG,
'^,Ifach 25 03 29, 5600 Wuppertal 2

older, J., SOhne GmbH & Co. KG
-....treoh 1340, 4413 SchOttorf o

3 Schumer GmbH & Co.,
,ostfach 1360, 4443 SchOttdort

Schulte, Reinhard, GmbH
'ostfach 10 01 89, 4100 Duisburg 1

,. & H. Schumann GmbH & Co. KG
loiterer Flossanger 1003630 Coburg

SC 0 T. DIC
'llgerstr 20, 5063 Overath

3elba Sickingen Hackelsberger GmbH & Co KG
,ostfach 1147, 7880 Bad SAckingeri 1

Seidenweberei Reutlingen Gerstenberg oHG
'ostfach 25 61, 7410 Reutlingen 1

ieyffert, C , GmbH

0

'Jstfach 13 86, 8674 Nallo/Bayem

iMITexulgesellschaft mbH

4r o

)tzberastr 14.6074 ROdermark

17
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Sofa GOrtelfebrik
Kurt Mtiller GmbH & Co. KG
Postfach 845, 7290 Freudenstadt

Stem Textd GmbH
Lindtgstr. 3, 8752 Kleinostheim

Sticker& Katie Gmt H & Co. KG
Granger Str. 184 186, 4650 Gelsenkirchen

Stocko Metalhvarenfabriken Henkeis u. Sohn
Postfach 13 01 53, 5600 Wuppertal 1

Stoffel & Sohn GmbH
Postfach 1013, 7750 Konstanz

StragapedeDidni, Atelier fOr Textilgestaltung
RauhgaJse 6, 7750 Konstanz

SL'rogat
Hofer Str. 26, 8660 MOnchberg

Texport GmbH
Postfach 22 24,2350 NeumOnster

Textilgesellschaft Gschsvilm mbH
Postfach 102522, 8900 Augsburg

Textihverk Rhenania GmbH,
Postfach 1120, 5144 Wegberg

ThOmmier & Biey,
Naldstr. 3, 8678 Schwarzenbach/Wald

frans-Textil-GmbH
Postfach 1680, 8228 Freilassing

transfer Modedruck GmbH
'hringer Landstr. 16, 7814 Bretsach

ruchmacher,
Postfach 11 84, 7907 Langenau o
1VG Gml)H
Postfach 2604, 4150 Krefeld 1

LILMIA, Steiger & Deschler GmbH.,
'ostfach 38 20, 7900 Ulm

Jnion Gude! GinbH
Memerusstr 12, 3100 Coe

Jnicn Knopf GmbH.
'ostfach 11 02 80, 4800 Bielefeld 11

Jnique Mode-Textil GmbH
Postfach 1260, 7114 Breisach

terband Deutscher Designer
'ostfach 22 02 47, 8000 MOnchen 22

tersetdag-Futterstoffe GmbH
3irmesgath 5, 4150 Krefeld 1

fossen, Frottierweberel GmbH
u

4euenkirchener Str. 97, 4830 GOtersloh 1

k. Wattendord GmbH & Co KG
'oatfach 25 40, 4430 Steinfurt

Veber & Ott, Aktiengesellschaft.
'ostfach 7, 8550 Forchheim /Oborfr.

Vebstoffe Watblmgen GmbH,
'ostfach 1766, 7050 Waiblingen

iorst Weihrauch
Jerdinger Str. 248. 4150 Krefeld

Veiss, C F. GmbH 3 Co. KG,
'ostfach 1240, 8662 Helmbrechts/Ofr e
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Wenzelband A. Wenzel KG Bandweberel
Postfach 14 67', 5550 Bamkestel-Kues

WA-Ise, Hans GmbH,
Cl 13,1000 Berlin 10

V.......9 + Wittauer GmbH & Co Textil KG
Postfach 13 01 41, 8500 NOmberg 13

Wisa-Stoffe W. Sax GmbH & Co.,
Postfach 20, 7200 Tunlingen

wotbo With. Won ertnk & Comp. KG
Postfach 523, 4290 Boctioit

WolldeckentabrIk Well dor Stadt AG.,
Postfach 14 60, 7252 Weil der Stadt 1

Spinnel u. Weboreien Zell-Scheinau AG
Postfa..:1 1120, 7863 Zell Im Wiesental

Zenner GmbH
KOnigsberger Str. 2, 5600 Wuppertal 2

Zuleeg, Wilhelm, GmbH,
Postfach 11 80, 8662 HelmbrechtsOn

Finnland Finland Finlande
Finlandia

7 4 :/ 5 :/ 1:'

I .4:1:.;

Oy Finlayson AB
P.O. Box 42, SF-28101 Pert

E. Helenius OY, SF-36720 Altoo

Oy 7ortnit AB, SF-68700 Terittv

1' ' 0y, Box 28, SF-10301 Karts

Frankreich France France
Francia

7 > A

L;)
Achille Bayart at Cle.
Belle Postale 317, F-59056 Roubaix

Alba la Source, Lo Moulin Gat S A
B P. 501, F-81201 Mazamet Codex .. .

Ets Andre Avlo S A.,
B P. 3.F -59540 Caudry

19
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Aline Baboin, Societe Nouvelle
31-33, Rue Royale. F-69001 Lyon

S. A. Francois Dacus
11. Rue des Bosquots. F-54302 Lunoville

Mathieu Batas.
S.P. 2, F-42152 L'Homle

Barda, Victor,
69. Rue d'Hauteville. F-75010 Pads

Beaux Velette
9, Rue du Garet. F-69001 Lyon

Bel Maille
13.P. 6, F-42153 Riorgos

Serglas-Kiener. Groupe Cemay S.A
B.P. 49, F-68001 Colmar Codex

Ets. M. Bemy
1, Place Louis Pradet. F69001 Lyon

SianchinlFerier SA.
4, Rue Vaucanson, F-69283 Lyon Codex 1

Billion & Cie .
P. Box 4467, F-69241 Lyon Codex 1

Dillon Freres,
40, Rue Descartes, F-69607 Villeurbanne

Blanc. Marcel. S A., Lea Tissus,
21, Rue do Glory. F-75002 Paris

Pierre Blanc
75, Rue do Garland. F-69001 Lyon

Bloch et Cie
B P. 21. F -68160 Sainte Mario aux Mines

Boisson Freres.
8. rue du Gnffoa. F-69001 Lyon

C. J. Bonnet
1. Place du Griffon, F-69001 Lyon

J. Etord, 21. Rue Ste-Genevieve, F -69006 Lyon

Bournaud. Francois
35. rue dos Pt. Champs. 75001 Pans c
Tissus Soussac, Dept. CBSF
131, Rue du Sac, F-75340 Paris Codex 07

EtoutonRenaud S.A..
16. rue Crillon, F-6900: Lyon

S A. Bracq
45. Rue do St. Quentin. F-59540 Caudry

Brochier, J . Soleries
51 53. Mont4o de la Granc:4 Cite. F-69001 Lyon

Bucol Buchot Colcombet,
B P. 6411, F-69413 Lyon Codex 06 i
Atelier Catasti
23. Dual Voltaire. F-75007 Pans

Ste. de Calhalo. S A
8 P. 32. F-81104 Castres

Le Centre Textile do Lyon
55, Monte° de Choulans, F-69005 Lyon

Conley S A., la. rue Sandoz, F-68700 Cornay o
Chastox Europe
11. Av. du Polvaone. F-42300 Roanno
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Soled*, Henry Chavanis
Rue do la Bourse No 4 u. 6, F-69CKII Lyon

Cann Sons
' '2,F -95380 Louvres

L. ..ronson & ses Fds
34, Mee Corblere, F-811134 Castres

Dessins Clay
7, rue Daunou. F75002 Pads

Clement Freres.
77/79, rue de Seze, F-69005 Lyon

Cortex SA
B.P. 48, F-69752 Charbonnleres Codex

Cossorat. Man. oe Velours et Colons
B.P. 0910. F -80009 Amiens Codex

Dade SA.
Botts Postale 9, F59117 Wen4cq-Sud

Dentollos Darquer
56, rue des Ouatro Coins, F-62100 Calais

Decouvelaore
Lepanges sur Vologno. F-88600 Bruyores

Dochelette Freres.
F-42840 Montagny

Groupe Catcher S.T.A.
Numas Par Ardoix, F-07290 Satilliou

Le Textile Deicer
33, Rue Richard Lenoir. F-02101 St. Ouentin

Depeche Mode
20-22. Rue do Clichy, F-75009 Pads

D'Este France
3, rue Lincoln, F-75008 Pads

Dovaux S A.
Saint Vincent de Reins, F-69240 Thlzy

Diagonale SA.
quo du 11 Nov 1918, F-09600 Laroque d'Olmes

Diochon, Soleries
l's °lace Tolozan. F-69031 Lyon

Service Expositions
3b, rue de RIvoti, F75180 Pads Codex 4

A. Facques & Fils
27, ruJ du Fort. F-59055 Roubaix Codex 1

Fill70, Julien, Ets, & Cle.,
22, Rue Thlmonnier, F-42100 St. Etienne

Federation Francais° du Tissage de Leine
12. Rue d'AnJou, F -75008 Pads

Foglierini, Claude Sad , Letinages & Jersey
39, Bid. Albert 1or. F-81204 Mourne! Codex

FORESTYLE, 3, Cruel Jean Moulin, F-69001 Lyon

France Elde
136, Fbg St Honore, F-75008 Paris

TIssus Goddard
Dept de Cle Boussac S N C
201, Ay, Andre Maurois, F76360 Barentin

Gap Group Covergenco
14. Rue Charnel. F-92300 LevaSols

21
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Els. G013041
107 Blvd de Sebastopol. F-75002 Pans

Gewe S A. 104. Rto. de Hausbergon
F-67088 Strasbourg Cedox

Gil/ler Freres.
20. Rue Joseph Seam. F-69001 Lyon

Gfrgls Fontvieille SA.,
47. Av. PAbriel Peri. F-69960 Corbas a a
Girodet S A
50, Avenue do Is Resistance, F4220 Bourg Argems

Salaries Gothoil
25, Rue do la Viaben, F-69006 Lyon

Etc. A. Gouts/e1SA
Venieu-Chaysnay, F-42410 Pelussin

Grittine-Marechal
35141. Rue du Capt. Guynemer,
F92090 Paris Is Del.

Groupo Creations Sarl.
40. rue do Chabrot F75010 Paris

GUIGOU S A..
B9. Rue Jacquard. F-69004 Lyon .,
Guyon, Charles
13. rue Royale. F-6: 31 Lyon

qaumossor. Dominique
15. rue dos Petits Champs, F-75001 Pans

-linsingor. Henri. Fabr do Solorlos
I. Place du Gnft on, F-69202 Lyun Codex 1

IENAST S A , Rue de Clary 21. F-75002 Pans

Edouard Jouret
13. Rue de ('Hospice. F-59054 Roubaix Codex 1

lournal du Textile,
IL Rue de Malta. F-75541 Paris Codex 11

Aalson Kandolaf 1 (Fabricams de Soiorio)
7/79 Rue do Seze. F-69006 Lyon

Corner & Cie S.A..
16/18, Faqado de l'Esptanade. F-59803 Lille

Cvanovski and Co
10, WO St. Anne. F-75002 Paris

.ang. Emanuel.
)(Jai de Rotterdam, F-68110 Illzach

1ndre Laude, Dentetles
8. Ruo J J Rousseau. F-59540 Caudry

dbert Lecomte et Fds
1.P 144, F-59333 7nurcoing Codex

.onoy
I P 3. F-42210 Montrond les Bains -

epoutro S A
56. Chauss P Curie, F-59202 Tourcoing Codex

ocieta Macknit
. rue Louis Lelolr, F59200 Tourcotng

Is A. Masurel
I P. 2001, F-76380 Cantoleu

A Mati
I P 38. F-68800 Vioux-Thann
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Ets. Roger Manoha S.A.
Felines. F-07340 Serrieres

Manufacture Textile Mouknes
8. F-9300 Lavelanet

.alles Mery SA.R L
B P. 45. F-59540 Caudry o

Modes & Techniques de Pans
21, Rue de Faubourg, F-75009 Pans

Gilbert &to tinier
B P. 172. F-81101 Ca sires Cedex

Nesme. Michele et Antoine
11. Oust Andre-Lassagne, F-69001 Lyon

PICHAT CHALEARD,
Rue d'Alsace-Lorraine 21, F-69001 Lyon

Promostyl
I rue Francois 1er, F-75008 Pans

Prudhomme Freres
69. Rue de Richelieu. F-75002 Pans

Rhone- Poulenc - Fibres Exp.
25. Quai Paul-Doumer, F-92408 Courbevoie

RIECHERS. S.AS.A.
Route de Calais 1728, F-62730 Merck

Risler Tissu, SaMt Germain, F-70200 Lure

Ets. A. Roudiere & Cie.
6, Rue Mirabeau. F-09300 Lavelanet

Satc Velcorex. B P. 189, F-68314 Illzach Cedex

Saint YS
3. rue Roger Salengro. F-69009 Lyon

S A R L. Tissavel
2 A 8. Rue de Linselles, F-59250 Helium

Scheurer, Lauth S A .
B P. 37. F-68800 Thann

Sebel S A
75. Rue de Gerland, F-69007 Lyon

'' A N . Usine de l'Esperance
2. F-Floing 08200 Sedan

Soienes Sfate & Combier,
B P 6642. F-69413 Lyon Cedex 06

Sitel. S A.
°yeti, F-38690 Le Grandemps

Societe des Textiles en Biais
45a. Men du General de Gaulle,
F-68302 Saint-Louis

Societe d'Impressions & Nouveautes. S I N
8 et 10, rue St-Pc,lycarpe, F-69203 Lyon

Societe Industnelle Altlarchoise de Textiles S I A.T
B P 4, F-68130 Altkirch

Societe Nouvelle Peltex
B P. 56. F-88102 Saint-Die Cedex

St:Ilene Chambutaire
44, rue Claude Protiere. F-42140 Chazelles sur Lyon

Soienes Roger (hovel
in num Anetri I ,eranna F-R40(11 I vnn
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Solstiss SA.R.L
61. Rue du Marechal Leclerc. F-59;a4- 0 Caudry e

Creation Soma
7. rue du Bray. F-78400 Chatou

Ets.Steinheil-Diaterlen. G. Marche! Fits SAS.A.
3. Grand Rue. F-67570 Rothau

Stylist's Information Services
16 Bd. Montmartre. F-75009 Paris

Sublistatic International
1535 Blvd. f. Darchicourt. F-62110 Henin-Beaumont

Emile Tardy SA.
11 13. rue de Means. F-42005 Saint-Etienne Cedex 1

Soieries T B M.
B P2 Foumeaux, F-42470 St. Symphoden-deLay

Synchcat General de l'lndustne cotornere Francaise
3. Avenue Ruysdael. F-75008 Pans

Teintureries de Ia Turdine
B P. 32. F-Tarare 69170

Tersac
183 Avenue de l'Industne, F-69140 Milieux Ia Pape

Michel Thieny SA
F-09600 Laroque d'Oimes

Paul & Jean Tiberghien SA.
105, Rue de Lille, F-59203 Tourcoing

1 I M.,
Cherrun des Joncs. F-69570 Darddly

rissafil SA
13 Ave. Bat. Caren. Uberte, F-69120 VaulxenV.

iissage des Chaumes
Edier et Lepavec SA.
B P. 51. F68160 St. Made-aux-Mines

rissages des Alpes
19, Place Tolozan F-69281 Lyon Cedex 1

ilssages du Royans
Saint Laurent en Royans, F-26190 St Jean en
Royans

fissus Togonal
59, rue de Chabrol, F-75010 Pans

fissus T S R La Bergere
:4)7290 Satillieu

foumier & Fils. S A. des Fthatures et Tissages
3 P. 23, F-81201 Mazamet Cedex

f.S NI. SA
It Av. Bataillon Carmagn Liberte, F-69009 Lyon

Jalenson Sari
10 bis. Rue du Mat Leclerc, F-53540 Cauchy

lean Valette SA.
.es Salvages. F-81100 Castres

/etours de France
55. Rue de Turbigo. F-75003 Pans

/oironChartreuse, Tissages.
14-16, Rue Louis Guenn, F-69100 Villeurbanne

Namier-David Diffusion
t. rue Clones Chezel, F-51051 Reims Cedex

Nurrnser. P. & C..
3 P. 272-02. F-75063 vans Cedes 02 s

24

4L)

74-871 0-87-16



4'78

Produktcruppen7roduct Groups/Groupes de Merchamses

11461Cla3i' 4biZ.J1 j 1,
3-U14.G.,....../cai

1 2

1 Yri
3 4 6 6

olVAi
7 8 9

Griechenland Greece
Grece Grecia

%7

Aii*,,J1....

Aegean Mils SA,
28. Mikras Assias Str., GR-18547 Pirtreus

PiraikiPatraild Cotton Manufacturing Co inc.
2. Katamtotou Street, GR-10563 Athen

Vomvix S A.,
136 Averr.e Kifissos. GR-12131 Pensten/Athens

GroBbritannien United Kingdom
of Great Britain anc
Northern Ireland
Grande- Bretagne Gran Bretagne

1. 4? I) X

1

David + John Anderson
Drimet Mils, GB-toine Lancs BB8 8DP

Ashton Shinings
Pnmet Mats, GB-Icilne Lancs. BB8 8DP

3elmont Weaving
a ". Box. Moss Lane Walkden.Worsley. Manchester

ords PLC.
..... Box 2. GB- Congteton. Cheshire CW12 1EF/GB.

3nt. Mohair Spinners Ltd
'.0. Box 58, Midl. Mills, GB-Bradford BD1 4 RI

3roadhead & Graves
Orkheaton Mills, Huddersf..
3B -West Yorksh. HD5 ONS

N. Brody Ltd
3trype St., GB-London G1 7LQ

3urlington/Klopman
19-25 Argyll Street. London W1V 1AA

3urlington Sportswear Fabncs
19-25 Argyll Street, London W1V 1Ai.

7;alvacade fabncs
1: -14 Margaret St, GBlondor IA 3DA
;far, Woolens (Export) Ltd.
Not dstde Walk, Hamilton, Scott.. I 3 7HZ

^;artauld Pnnts
13 14 Margaret St., GB-London W I,

25
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Samuel Courtauld
Leonard Str., GBNottingham NG88FtS

Courtaulds Acetate
13 -14 Margaret St., GBLondon W1A 3DA

Courtaulds Courtelle
13 -14 Margaret St., GBLondon W1A 3DA

Courtaulds Fabric Group
13/14' Margaret St-, GB-London W1A 30A

Courtaulds Fibres
13-14 Margaret Street. London W1A 3DA

Courtaulds Viso ose Europe
13-14 Margaret St., GBLondon W1A 3DA

Glen Cree Ltd.
Newton Stewart. Wigtownshire GD8 6DH Scotland

Cromble
Aberdeen, GB-Scotland AB1 2SA

Denholme Vervets Ltd.
Halttex Rd , GBBradford BD13 4EZ West Yorksh

Benjamin Dent & Co. Ltd
33 Bredford Place, GBLondon WC18 5JX

Derby Nyla
Acton Rd., GBNottingham NG10 1FX

Everlasting Pleating Co. Ltd
Brody Hs., Strype St. GBLondon El 7LQ

First Eleen
51 Lyndhurst Way, London SE15 5AG o
Furphy Simpson
234 Rye Lane, Peckham

Gangue
31/35, Beak Str., GBLondon W1R 4EL

Greenwood Mills International Ltd
1 Dorset Street. London W1H 3FB/G.B.

Guilford Kapwood Ltd.
Birchwood Way, Somercotes,
GBDerbysh DE55 4NJ

ICI Fibres
Hookstone Road, Harrogate/Yorksh HG280N/G B

Illingworth Moms Group
Kirkheaton Mills. GBHuddersf . West Yorksh
ND5 ONS

International Nsign Exchange
dl Metropolitt , Wharf, Wapping Wall. London El
3SS

S. Jacoby Ltd.
Brody Hs , Strype St., GBLondon El 7LQ

Josiah France
Kirkheaton Mills, Huddersf ,
GB-West Yorksh HD5 ONS

-iberty of London Pnnts Ltd
313 Merton Road, Wandsworth SW18 5JS

Laeroyd Brothers & Co.
<irkheaton Mills, Rudders( .
313West Yorksh HD5 ONS

Sill Lawrence Desgin
Dne Wild Hatch. Meadwav Gate. London NW11 7LD
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Lewis Stone Design Group
15 Lindhurst Way, London SE1 SAG

/,'"n Lttman Ltd.
Radford Rd.. Bast., GB-Nottingham

...inuef Lumb & Son Ltd.
Eland, GB-West Yorkshire HX5 9AX

Peter Macathur & Co. Ltd.
Woodside Walk. Hamilton, Scotland ML3 7HZ

Martin Sorts & Co.
1(1(1(41+38ton Mills. Huddersf.,
GB-West Yorksh. HD5 OHS

Thomas Mason Ltd.
Primet Mills, Colne, GB-Lancs 88880P

Moygashel Ltd.
17 Bedford Row. GB-London WC1

RG Neill & Son/Reid & Welsh
Glenesk Mills, GB-Scotland DG13 OLA

N.W.T.E.C.
43 Hustler Gate. G8- Bradford 801 1PE

C M Off ray & Son Ltd.
Fir Tree Place. Church Road,
Ashford, Middix. 1W15 2PH/GB.

OMC Group Ltd.
Oakes Mills, Huddersf., GB-West Yorksh. HD3 4BY

Arthur Phelps & Co. Ltd.
490 Radford Rd.. Bast., GB-Nottingham

Reid + Welei
Glensk Mills, GB- Langholm DG13 OLA

Robertson Winfield Prior Studio One
ri Waidbeck Road. London N15

Schwarzschiid Ochs Ltd.
4 Berner* St., GB-London W1P 48S

Sperrin Textiles Ltd.. Mortimer House
16 Sheen Lane, London SW14 8LP/G B.

Suncourt fabrics
P.O Box 3, Walkoden Worsiey,

stanch. M28 5WB

.tbrics
I :3! i4 Hanover it.. GB-London W1R 9HG

raylor & Lodge
Albert Str. Hudderst, GB-West Yorksh.

Jonathan Thorp
Sack Church Lane. GB-London G1 1LS

roray Europe Ltd
15 -38 Portman Square. London W1H OBS/G.B.

1rransprints Division
Southgate, Morecambe LA3 3DA, Lancs.

Vest Point Pepperell Inc.
1I Dorset Street, London W1H 3FB

Y. E. Yates
3randhoim Works, GB-Abderdeen A81 2SA

The Yorkshire Woollen/Jonathan & Thorp
tack Church Lane, GB-London El 1LS

27
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Hongkong Hong Kong
Hong Kong Hongkong

ta
C;35 CY%

Toray Industries (HK) Ltd., 3rd Floor TAL
Building, 4" Austin. Road, Kowloon/Hong Kong

Indian India Indes India

-1. > r

41
Annapoomesh Exports
21 Haddows Rd , INDMadras 600 006

Bharat Silks
Jumma Masjid Road , Bangalore 560002

Banaras House Ltd.
27 Barakhamba Rd , INDNeu Delhi 110 001 o

Century Spinning Mfg. Co. Ltd.
Dr. A. Besant Rd , INDBombay 400 025

Co-Optex Int.
350, Pantheon Rd , IND-Madras 600 008

The Cotton Textiles Export Promotion Council
9 Mathew Rd , IND-Bombay 400604

Eastern Sick Ind. Ltd.
19 R. N. Makherjee Rd.. IND-Calcutta 700 001

J. J. Exporters Ltd.
4 Government PI. Nth., IND-Calcutta 700 001

The Handloom Export Promotion Council
622 Anna Salai, IND-Madras 600 006

Hanuman Weaving Factory
P.O. Box 7949, INDBangalore 560 053

Indian Textiles Co. Private Ltd.
103 Embassy Centre, Nanman Point,
Bombay-400021/Indien

Kejnwal Enterpnses
Bentinde Street. IND-Calcutta 700 001

Matatial Ind Ltd.
Nariman Point, IND-Bombay 403 021

A. D. Jeaverpandic Nadar
INDMadrasl o

Siltex International
18/1 Andree Road. Bangalore 560 027 o

28
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M. D. Soots Exports Ltd.
IND- Bombay

Swan Silk Milk
)Box 7776, Bangalore-560053

,ode Fair Authority of India, Priviati Mak!.n
Ncw Delhi 110 001

Zenith Export Ltd.
19 R. N. Mukheriee Rd., IND-Calcutta 700 001

bland Ireland
Irlande Irlanda
74 /1/9:/ t..

1-tiV .,1

Cocas Trachtala Irish Export Board
Merrion Hall, Strand Rd., IRL-Sandymount Dublin 4

Emblem Weavers Ltd.
Whitemill Ind. Est , IRL-Wexford

McNutt Weaving Co, Ltd
Downings Donegal

Italian Italy Italie Italia

4 9119 7
1 li2 ji

L'Agenzia Italiana SAS Import Export
Via Glee, 33,1-50047 Prato

Agnona S p A., Lamle
C.P. 76,1-13011 BorgosesiaNercelli

Albatex Srl.
Via Borgovico 177,1-22100 Como a

Alberto & Roy
Via Pietro Micca 8,1-13051 Blella

Alcantara SPA.
Via Mecenate 89,1-20138 Milano

R. Altegri a ; Ill Sas
Via Monlefortin1,1.50540 Comeana Fl

Alm' s a s., Via Forcella 3,1-20144 Milano 0

Ambrosiana, Industria Tessile, Marra & C. S p.A.,
Wale Zara 28,1-20124 Milano a a
American Import-Export Srl
Via Nazionale. 39.1-50123 Firenze

29
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Anti Wax S.pA., Cottonclub
Vials Marconi 38,150047 Prato o
Aquarom Tessllidea ad.
Via Mazzoni 35,1-20053 Mugglo MI

Aquarius IntemAlonal Sri. -.-
Via Maze& 35.1-20053 Mugglo MI
Aqullini Seterie SAL
P.O. Box 474, I-22100.Corno 4

L'Araldo G.IA.C. S AL.
Via Ciceri, 23,1-22100 Como

Argent' SPA. Seterie,
Via Rlsorgimen.; 23,1-22038 Tavernericr

Federico Aspesi S PA.
Via Maino 4,1.21013 Gallarte (VA7

Man. Bagginl SPA.
Via L. Clcognera 2,1-20129 Milano

Bari Disegnl
Via Borgo Vico, 126, I-22100 Como

Giordano Basso Sri.
Via Roma 84,1-36042 BreganzeNicenza la

Batex S pA.
Via Provinclale 18,1.22038 Tavemerio

Fratelli Becagli SA S.,
Vials Marconi 38,1-50047 Prato e
B. SPA.
Via Petrarca, 17,142100 Como

Bettazzi, Laniticio Fill S.N.C.
P.O. Box 281,1-50047 Prato

Binicocchl S.pA.
P.O. Box 424.1-50047 Porto S Giusto

Bintmode Sri., Inclustria Tessile
Via Pomp& 5,7,1-50045 Montemudo Fl

&Jac! Faso!' Cisegni
L. Lark, Trieste, 1-22100 Como

Bomlsa Bottoni Minutede S p A.
Via Idiom' 13,1.20090 Assago

M. Bordogna SPA.
Via Uvescia 1,1.22073 Fino Momasco Como e

Manitattura Borgomaneri S pA.
Via G. Tenon' 1/a,1.21013 Gotland('

Borromeo Monolo SPA.
Via 14asla 91,1.22100 Como

E. Boselli & C. S.P.A.
Via Carduccl 11,1-22077 Olglate Comasco

BOSS1S.pA..
Via Galileo Gable' 5,1.28062 Cameri Novara a

Braghentl -- C. S p.A., Castzilini Linea Casa. A.
Via del Ira Corsi 21, I-21046 Malnate

Luigi BuIgheronl, Seterie, S.P.A.
Via Acquanegra 2.1-22100 Albate-Como

CA. MA. Sri
Via Cantoniga. 11, I-22100 Como / Albate

Lanificio Cangioli S A.S.
dl C. Condit% & Cie., Via del Bisenzio
a. S. Martino.1-50047 Prato

30
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Canton) Satilal S pA.
Via Don Marzorati 24, l-21047 Saronno (VA)

Man. Ercole Cappio Srl.
er Busto Arsizio 96/98,1.21054 Fragnano Olona

,. Valli Carlo S pA.
Via OltrecollI 60,1.22100 Loral/Como

Carvico S pA.,
Via Don A. Pedrinelli 52,1-24030 Carvico/Bergamo

Castallanza & Bari S pA.,
Via d'Azeglio 14,1.21052 Busto Arsizio

Lan. Fratelli Cecchl
Via dello Sprone 5,1.50047 Prato

Lan. Cecchl Lido & Figli S pA.,
Via Roma 308,1-50047 Prato

Lan. Cecchl Paolo S pA.
Via di Pratignone. 34.1-50041 Calenzano (F1)

Ciemme Sri
Via J. Rezia. 15.1-22100 Como

Santo apriani
Via XXV Aprile N.2.1-50046 Pogglo a Quarto (F1)

Cleric) Tessuto & C. S.p.A .
Via E. Possina 15.1-22100 Como

Colombo S.P.A.. Tessitura Serica
Via Fertonl 1,1.22070 Bulgarograsso

Comoexport
Via Alessandro Volta 81,1.22100 Como

C3mojersey S.p A.
Via per Guanzate,1.22073 Fino Mornasco

Comoquattro Snc. Disegni Tessili
Via Rovelli 43,1.22100 Como

Corisla S PA.
ha SIrtori 7-9,1.20129 Mailand

Cotoni di Sondrio
Via Tonale 4,1.23100 Sondrio

Cotorossi Commerciale SpA
P- gorgo Bergs 3.1-36100 Vicenza

n's Time S p A
vk. ,..,. Colombo, 90.1-21054 Fagmano Olona VA

fess. Crespi S.p A., Industrie Filiati
Via C B. Crespi 10,1.28074 Ghemme

ressitura di Crevacuore S PA.
;ors° Vercelli. 141.1-13011 Borgosesla

E:uccirelli & C., Tessuti Fantasia S PA.
na Ercole Ferrario, 24,1.21013 Gallarate

::uomo S R.L.
/tale Cirene. 9,1.20135 Milano

Edimoda ,P A.
ro Stromboli 1.1-20144 Milano

Eholota S p.A. (Abt Texmantovo)
/le Furtanini 39,1-20024 Garbagnate Milanese

Famed di Michela Calcine'
rta Grotto Vrago 25.1-22030 Montortano Como

Enichem Fibre S pA
.7. P. 3587.1-20097 San Donsio Milanese
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Erica Ind. Tesslio S p.A.
Vie Sabotino 253,1.20025 Logano (MI)

Erretex S R.L.
P.O. Box 751.1-50047 Prato

Lanlflcio Esse-Elie di Signorina Luciano S.A.S.
Via dello Glucose, 49,1.50010 Capita

Etro S p.A., Via Spartaco 3,1.20135 Milano

Eurojersey Tessuti Speclall SpA,
Via S. Giovanni Bosco 260,
1.21042 Caronno Portusolla

Europ sd.
Via S. Garovagtlo 28,1.22100 Como

Lan. Europa s.n.c..
Via Montalese 176/C.
1-50047 Prato

Fasac S p A..
Via Manzoni 6.1-22070 Cassina Rizzardi

Fashion Trends Sri.
Via Amain 20,1.50045 MontemudoFi

La Fenie0 Styling
Pza. Volta 25.1-22100 Como

Lantticio A. Ferrarin SpA.
Cas Postale 569,1.36016 'Mono

Forrado. Angelo. Tessile S p.A.
C.P. 29.1-21013 Gallarato

Lan. Fratelli Ella S p A.
Via Umberto 96.1-13013 Coggiola

Tessilo Fiorentina S.R L.
Via Fonda di Mozzana, 352,1.50047 Prato

F 1.S A.C.. SpA.
Via P Paoli 6.1-22103 Camoriata

Fluff Sri
Via A. do Gasped.1-25030 Zocco D'Erbusco

Flom S F.A.
Via Bovio 23,1-21052 Gusto Arsizio (VA)

Lan. Florontla Sri
Postfach 2097.1-50047 Prato

Fomaclarl S PA., Man Tessa°
Via della Ouorse 23.1-50010 Capallo FI

Ugo Foschi & C. s a.s .
Via Marcona 12,1.20129 Milano

Fossati Larnporti SPA
Via Gaetano Casati 19.1-20052 Monza

Fraccaroti Sri
Via Urago 13.1-22038 Tavemodo (CO)

Francoschini S p.A .
P.O. Box 645.1-50047 Mentemurlo (F1)

Francital S R.L
Via Ropubblica 56.1-13051 Blotto VC

LAgenzla Habana sas
Via Ciloa 33,1.50047 Prato

Gartox, S.pA.
Via dot Roccoio 18,1-21052 Busto Arsizio

Manifattura di Gallo S P A
Via di Gollo 17/4.1.50047 Prato F1
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GemuonlaExport. Consorzio
Via Valentin', 14.150047 Prato (Fi)

Ln Aguzzi Glacobbe Sri.
onizenl 33/35.1.50047 Prato

L. ...oft' Induslria S p..A.
Via defile Ouerco. I -21013 Gallarate-AmataNA

Guarisco SPA..
F. Saldarini Calelli 7.1.22070 Grandate/Corno

Guglielmo Glanl SPA.
Via OBS toknorrono 1.1.21052 Gusto Arslzlo

Halifax S pA.
Via Monlecassino, 7.1-20025 Legnano

Edizioni Henr.essen Italia S.R L. Fashion
Via Barecchlnl, 2.1-20123 Milano

Hatless a Li.
Via Benz' 3.1.22100 Corte

Incontro Mods S.R L. Tossuli Alta Mods
Via T. Galli% 10.1.22100 Como

Induno Industrie Tossile S p A.
Vi3 Jamorelti 21.1-21056 Liduno Olona

Intertax SA S.. Tossud di Alta Mods
Viale Fasano 4,1 -10023 Chled (TO)

I.R. Tessitura Pontolambro S.p A.
Via Carlo Cattaneo 18.1.22036 Erbe

ha 5 P.A.
P O. Box 791.1.50047 Prato

Itabana Pellocco
V. le Spartaco Lavagnini 99.1-51031 Aglicaa PE

itallex
Via Tross. 11.1.13051 Melia

Tess Nakano Riunite Sri
Via A. Grand'. 10.1.22100 Como

italvogue SA S.
Via Gradisca, 15.1-21100 Varese

I.T.M. dl Ernesto Rota & C. S a S..
' to Gerbetto 2.1.22100 Como

:tea S pA., Corso &moon° 78.
I.20015 San Lorenzo do Parablago

JERK SPA..
Via del Dosso 15.1-22100 Como

Kicomo ON. of Dante Pnnl Spa
Via Manzonn 0.1-22070 Lucino B. Como

Kuhn. Benedokl, a r I,
Via Galclanese, 107 M.1.50047 Prato

Lanorossl S p.A..
Via der Industda. 126,1-36015 Schio

LANGAL S.P A.
Via Caravaggio 21.1-20052 Monza 1

Lantficlo Lamberto S.pA.,
Via Strozzi 45.1-50345 Montemurlo

Larusmiani
Via Manzonl. 411.20121 Malland

Legler, Industrie Tosslle S pA .
P.O. Box 66.1.24036 Ponta San Piatroillarnamo
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Limonta S.p.A..
Via C. Banisti 15.1.22041 Costamasnaga-Corno-

Linea Lady
Via FrateW Burk:chi 68.1-50049 Velano

Laninclo Linear S pA.
Via Panzerta 32,1.50541 Prato

Jamey Lomelhna S pA.
Via Don Angelo Pedrinetti No. 50.1,24= Carvica
Bergamo

Lan. Lorcntsx SPA.
Via Viaccla 49.1.50045 MazzoneMontomurto

Luclantex S pA..
Via Prints Burgo 45,142026 MaslianicoComa

Lyontess srl.
Via Fablo Fitzi 27.1-20124 Milano

Mabu Jersey SADA.
Via Colombora 27.1.21048 Solblato Arno

Mafis. Via SAanzoni 14.1-42070 Montano L. ino

Manitattura Lane G. Marzotto & Figli S p A.
Largo S Magherits 1,136078 Valdagno

Manitattura Tessile Pratoso SPA
C.P. 243.1.50047 Prato

Manitattura Tobruc S R.I.
Via Pistoieso 138.1.50047 Prato

Manteco S p.A.
P.O. Box 734.1.53047 Prato

Lan. Franco Mantellassl SA S
P.O. Box 795.1.50047 Prato

Riccardo Mantero Spa, Fabbnca Solaria
Vio A. Volta. 74.1-22100 Como

Martoboselli Jersey Spa
V. alb Fonti. 57.1-24033 Mazzola& di Omobono

Mariana S PA,
Via delta Repubblica 65.187028 Praia a Mare

Lan. dl Mazzono SA.S.
Via dl IllacclaMazzono 24/26
1.50045 Monte Murto/Florenz

Machu S pA.
C. Postale 78.1.22036 Erba -Coma

Manifattura di Morale SPA
Via CORI 51.1.22055 Morale (Como)

Villor S pA.
Via XXV April. 22.1.50040 Montemurlo

1.46oglio. Tesslie. S PA.
Strada Tagkata 18.1.12051 Alba

Vizsr S pA..
::..so Sompione 194,1.21052 Busto Aran°

Voda Como S R L
Jacopo Rezia 15.1.22100 Como

Vodatex S pA..
J. Magenta 16.1-20020 Robecchetto con induno

Vontebello S PA.
/la Fracanzana 16.1.36054 Montebello Vicentino

4ontehbro S pA.
his Pot. 14.1.20124 Milano
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Monteoliveto
Via Bizzarone 27,1-22077 Oglate Comasco

M--ti, Tess"ura S pA.,
Itore,t-31052 Maserada S.P. TV

FAL. ini Tessile SAS
Via Bonlcoli, 6,1-50047 Prato

Molts Alfredo SPA
Via kirmarr 3,1-20092 artisan° Balsamo /MI

Nanni-Costa Francesco
Via Etallarini 5,1.22100 Como

Nephita Sri.; Tess. Ma Mods
Via Vetreria,.1,1-?2070 Grandate-Como 90

Man. New-Jersey S pA.
Via del Conlin' 155,1-50010 Capalle

Newdress di Tempest' Gimmi & C. Snc
Via G. Rossa 45 p,1.51037 Montale/Pt.

Lan. Nova Fides S pA.
P.O. Box 40,1-50045 Montemurlo

Dlmetex S pA.
Via Canturina 10,1-22070 Olmeda di Capiago

Marino Olml, S.P.A., Lanificio
P.O. Box 408,1-50047 Prato

Giovanni Ones S.p A.,
Via Vittorio Veneto 47,1.22079 Villaguardia/Como e

Tess. Orsenigo S.pA.
Via de Gasper, 10,1.22060 Figino Serenza e

Grsucci S.p.1.
Via Ferrari 14,1-22100 Como

Pandosia Spa
P.O. Box 25,1-87012 Castrovillari

Pentatex/Antess
Via Vetrerla 1,1-22070 Grandate CO

Lan. Fill Pmenza S,pA
Casella Poste,s 381,1-13051 Bloke (VC)

Picchi S.P A , Lanificlo
i' Tempest', 13,1.50347 Prato

h 5 Pinto S.p.A.,
Via Roma 9,1-22070 Casnate

Lan. Poker S R.L.
Via Marco Ronclonl, 63,1-50047 Prato -FI-

Tessitura Ponte Arno SPA
Via C. Noe 33,1.21013 Gallarate

Pontetorto S pA.
P.O. Box 184,1.50045 Montemurlo (FI)

Printed SPA,
Via A. Magni 7,1.22100 Robblo /Como o

Profit° sri., Man. Tessile
D.P. 60,1-50045 Montemurlo

Provex
Via Milano 16,1-21100 Varese

Punto Griglo DIsegn1
Via lonziliazIone 74,1-22100 Como

Radicl Man. Autornatica S.p A.
Via Ca'Antonell155.1-24024 Gandino IBE)
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Rachel Tessiture S.pA.
Via Pezzoil d'Albertoni, 37.1-24126 Latta

Ratti Donna Div. of Rath Spa.
Via Cemobblo 11,1-22100 Como

Ratti 7. Dtv. Ratti S.pA
Villa Sucota, I -22100 Como

Ricamdiclo Automatieo S.P A., Via Ricami-
ficlo 46.1-370057 S. Giovanni Lupatoto-Ver.

Romandecor
Via Phnlo, 9,1-22100 Como

Roml Srl.
Via Aequanera 32,1-22100 Como

Rosati S p.A.
Via PIstoiese 365,1-50047 Prato

Samco S R.I., Via L. Rsgamonti 21,
1-22020 San Fermo dell. Battaglia

Sami S R L.
Via Dante 13.1-22070 Butgarograsso (CO)

Ind. Tess. Sanesi S pA
P.O. Box 638.1-50047 Prato

landielo Sangiovanni sri ,
Via Toscana 71.1-50047 Prato

Scacchl Giuseppe S pA,
P.za IV Novembre 1,1-22070 Solbiate Comasco

Scinvarzenbach Sud Italia S PA.
Casella Postale 124.1-02100 Rieti

Sea Point S.PA. Idea Tessa('
Via Marazzone 4,1-22100 Como

Sede Comm. Le Ed
Via Meloni di Ouartirolo 1.I-41012 Carpi -Modena-

SEGALINI S.pA..
Via Poscastello n. 8,1-22047 Molten /Como

Setecta S R L.
Via di Padule 30,1-50100 Sesto Fiorentino

Satanum S ph.
Via Roma 50,1-22060 Senna Comasco e

Swede Cugnasca S P.A.
Via Rosales, 4,1-22100 Como

SGAT Italia S pA.,
Via Provinciate 36,1.24040 Lalho /Bergamo

Silanco S pA.
Via Meloni di Ouartirolo 1,1-41012 Carpi Mo

Lan. Sitvanese S p.A.
Viale Fill Rosselli, 47,1.50049 Vaiano

Sindalana-Ilva
Via Pistoiesa 132/138,1-50047 Prato

Snia Fibre S p.A.,
Via Friuli 55.1-20031 Cesano Mademo

Solaris S pA.
Via Malzo 12.1-20129 Milano

Michele SnIblati, Sasil S.P.A.
Via Garibaldi, 26.1-21015 Lonate Pozzolo

Sopell S R L.
Via File Flurlechl 25_ I -50049 Vaiano Firenze

36

492



490

Prodoktgruppen/ProdoctGroups/Groupesde/Axchandses

l a i l i ff i } 4. z . 1 1 ; i P a v .

1 2

Yr
3 4

I

5 6

o'IVA
7 8 9

1. . . ...6.1.31 3 4 . . . . .

Stamparte Look S.p.A.
Via San Gottardo No. 8.1-22079 Villaguardia

P''. Stamps Tessuti. Artistic'
`minion' 2,1.22070 Ottrona S. Marmite

-....1. SAS. di M. Glordano & C.
Via S=Rabrini 29.1-22100 Como

STUCCHI, Adrian*. S.PA.
Vials Gen 4.1-22100 COMO

Studio Ede SAS.
Via Diaz 38.1-22017 Mensggio (Como)

Slurs S.p.A.
Via di Moschignano.1-50049 Vsiano

Styietex Sd.
Via Bocacchlo 6/8.1 -50047 Prato

Tess. Telma Virg do Snc.
Via Garducci 20,1-22077 0(Ate Comasco

Tapped Tempest'
P.O. Box 622.1-50047 Prato

T.E.C. SRL, Tessitura Elastic' Circolari
Via 0. RespIghi 273.1-41100 Modena

Telene S pA. Str. Padaia Superlore 53,
I-20063 Cernusco sul Naviglio

Terraneo TessItura Serica S.R L.
Via Ronco,I-22074 Lomazzo (Como)

Teseo Tessttura Serb:a de Olmeda Spa.
Via Volta 53.1-22180 Como

Lan. Tesldd S.RJ-
Via Semintend, 2,1-50047 Prato

Lan. Tesserlana
Via Confinl, 287,1-50010 Cadge Campi

Tina Brenta S pA.
F782. C8663,1-38077 Ponta Arche (Trento)

Lan. Tessfigodi S pA..
Via Mani 5.1-50043 GalcianaJPrato

ressitura Serica Giovanni Canepa S PA.
' 'Inks 1.1-22020 S. Fermo Oda Battaglia

,ura Pratese S pA.
Via Patarclano 51/57.1-50045 Montemurlo

ressitura Serica, Boded Pedragho S R L.
Via Vats 40,1-22100 Como

ressIture haliane R'un'ts Srl.
ha Grandi. 10,1-22100 Como

(exspel S p.A.

a

Via Paruglano, 1-50045 Montemurlo

rexmantova S PA.
V. le Fortartinl 39,1 -20024 Garbagnate Milanese

Nan. Texmeta S.R.I.
Via Scarpettini 316.1-50040 Oste/Montemurso

(leased Moda Sri.
Via T. Gross' 8a,1 -22100 Como

rondo Viers
Its Mart Gros, 10, IStrona

Toscana Jersey s.r I.
AA Seam4971 378 1-50a6.5 Montemtdo
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Toscana Tricot S.pA.
Via A. Boito 15/17,1-50040 Montemurlo Fl

Tosco Lanfera S.pA
Via Labrlota 231.1-50045 Montemurlo

Tosco Lk* Srl.
Via de9a Hobbit'. 27.1-50045 Montemurlo Fl

T.J.S.S. Sri.
Via Cadoarna, 22.1-22100 Como

Vartess Sul.
Via Adua 10,1-20045 Ganda Schianno

Vaslno di Angelo Vasino & C. SAS.
Via Piertni Fontana. 1.1-10021 Cambiano (TO)

Varga, Luigi. Tessitura & Stamped.% S pA.
Via Volta 54,1-22100 Como

Vibertess snc.
Via Petrarca 7.1-22100 Como

Set. Galen' Vrttorlo
Via XX Settembre 7,1-22100 Como

Zanfi EcEtori S.R.L
Via Ganaceto 121,1-41100 Modena

Fratelti Meth S pA.
Via Andrea Data 9/11,1-21013 Galtarate

Japan Japan Japon
Giappone
3*
3LU1

Blzen Lace Co. Ltd.
1-7-28 Hana, Okayama-City

Chodal Co. Ltd.
1-10-17. Sakae, Ichinomiya-shi, J-Aichi Pref.

Chuetsu Lace Co. Ltd.
15 72 Suginold J-Tonami-Clty, Toyama-Pref.

Dal -0,111Lace Mfg. Co. Ltd.
No. 15 Kissholn OchIal Cho, Minaim-Ku. Kyoto

Daldo Orlmono Co.. Ltd.
3howa-machl, Takehana, Hashimashi. J-Glju Dref

Design Plaza Max Ltd.
<oga Building, 2-65-3. Bingornachl
-ligasttl-Ku, J-Osaka 541

,tiji Flower Co., Ltd.
Ouromachl Takoyakushi Nakagyo-Ku.
<yoto 604

3oda Embroidery Co. Ltd.
1-11-34 Matsuzaki-Cho J-Osaka 545
kberio-Ku

iashimoto Woollen Mills
1-4-22. Semi. Ichinomiva. J-Alchi Prof.
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Hayazen Orlmono Co.. Ltd.
44. Aza-Kazete, Olcu-cho, Ichinomiya-shl.
J -AIchI Pref.

bu Keori Co. Ltd.
. .Iiyamae. Konobunakajuna. Bisai, J-Aichi Pref.

International Wool Secretariat
Japan Branch
P.O. Box 608 Central. J-Tokyo

Iwanaka Men's Co.. Ltd.
Showa-niactil.Takehana-cho Hashina-stu,
J-Gifu Pre..

Iwanaka Woollen Co.. Ltd.
Takhena-cho, Flashima-shi. J-Gifu Pref.

Japan Embroidery Late Man. Ass.
9-18 Hinza, 3-Chome, Chuo-Ku. J-Tokyo

Japan Wool Textile Group
21. Aza Hachinishi Kazeta, J- lchinomiya Crty

Kanebo Ltd..
2-2 Umeda 1-Chorne, Krta-Ku. Osaka 530

Kitana Keorl Co Ltd.
40, Kaminuma. klishihagiwara. Bisai-chi. Jichi Pref

Kurabo Industries Ltd.
2-41, Krta-kyutaro-machi, Higashi-ku, J-Osaka

Kuraray Co. Ltd
12-39, Umeda, I-Come Kita-Ku, Osaka T 530

Longchamp Co. Ltd..
11-1, Otsuka Kitamizo-Cho. Kyoto 607

Marubeni Corporation
C P.O. 1000. Higashi, Osaka

Mrtsuboshl Worsted Mills, 15th, Aza-araki,
Nabiki, Ymamto-cho, Ichinomsya-shi, J-Aichi Pref

Nakaden Textiles Co. Ltd.
1688, Aza-Gounalnishl, Sanjo, Bisal-shi, J-Archi Pref

Nippon Lace Co. Ltd.
114, Nakagornonnishi-macbg, Nakakyo-Ku. J-Kyoto

Nishikl Keorl Co.. Ltd.
El'-`'ashi, Kisogawa-cho, Hagun-gun, J-Archi Pref

N on Woolen Textile Co Ltd.
53, Sande, Oku-cho, Ichinomrya sit:, J-Aictu Pref

Nomurasangyo Co. Ltd
39, Nabiki, Yamato-cho, Ichinomrya-stm, J-Aichi Pref

0: spina Sen-I Co Ltd
20. Nryanishi, Aza-kaimei, Bisai-shi, J-Aichi Pref.

Osaka Senken Ltd.
4.4 Bingornaehi, Higashi-Ku 541, Osaka

Flyu Yamanoto
34.2 Bessho Misasagi Yam.:hiria Kyoto 607

5 and S
55 Sskural-Cho, Kamigano Kita-Ku, J-Kyoto 603

Sarbo Co Ltd
1.2 Nihonbeshi, Ningyo-cho, Chuo-Ku, J-Tokyo

Sakai Lace Co. Ltd.
3-7-2 Nishlkl-cho, Kanda Chrgoda-Ku, J-Tokyo

Sankyo Seiko Co. Ltd.
3. 3-Chome. Azuchimachi. Osaka
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Senken-Stubum Co. Ltd.
3-8, Kayaba-Cho, Nthanbashi Chuo, J-Tokyo

Shinko Sangyo Co. Ltd.
38, 2-Chome Kitakyutaro-Machi, J-Osaka 541

Suzuken Keod Co. Ltd.
23, Azalhigashiukalwake, Konobursakajrma,
Blsai-shi, J-Alchi Pref.

Takashi Sakai International, Inc.
Hamamura Bldg. 415, MuromachI-Takoyakushi
Nagoya-Ku. J-Kyoto 604

Teiiin Ltd.
11, Mmarnl-Honmachl 1-Chome, Osaka. 541

GRAY INDUSTRIES, Inc., 3-3, Nakanoshoma
e, lOta-ku, Osaka, 530 Japan

Toyo Co. Ltd.
600. Kojima YonagIda-Cho, Kurashrki-Crty, J-Okaya-
ma-Pref.

Toyobo Co. Ltd.,
2-8. Dojuna Hama 2-Chorne, Kita-Ku. Osaka 530

Unrtika Ltd.
4-68, Kitakyutaro-Machrtagashi-KU, Osaka

Wataroku Woolen Co Ltd.
1552, Nagama. Kaminaka-cho, Hashwna-std,
J -Gifu Pref.

Watama Keod Co Ltd.
22, Den, Sanjo, Bisai-shi, J-Aichi Pref

Yogi Tsusho Ltd.
20. Imabashi Sanchome, Higashrku, J-Osaka

Yamacho Co. Ltd.
21. Aza-hachmistd-kazeta, Oku-cho,
Ichinomrya-shi, J-Alchi Pre,

Yoshichu Co. Ltd.
2-4 Nrhonbashi-Honcho. Chuo-Ku. Tokyo

Yoshitami Keori Co. Ltd.
18, Aza-gourntnami, Konobunakapama, Brsar-shr,
J-Aichl Pref.

Jugoslawien Yugoslavia
Yougoslavie

.=-- ='x';e7

Centrotextd-Beograd
Knez Mrharlova 1-3, YU-11000 Beograd

MIT Maribor
KraIjevica Marka, 19. JU-62000 Maribor

Novoteks
Foersterieva 10. YU-6800 Novo Mesto



1

494

ProduktgruppervProductGroupsIGroupesdeMerclundisos

,.11 . 4L 9 . 4 . , : uega* 4,c..: ,....,11 J -
1 2

1 Y

4 5 6

olVA1
7 8 9

Tekstdna Industrifa Textihndus
Gorenjasayska 12, YU-64000 Kranj

Uoimx
Cesta 81, YU-61001 Llublana

Ni- .dks-Vartimpeks
Marsala Tita 34, YU-42000 Varazdin

Kanada Canada Canada
Canada
Yi t

Hamil Textiles Ltd.
720 King St. West, CDN-Toronto Ont M5V 2T3

Korea Corea Corea

01:ZEgl

Kokin Industries Inc
, Box 1052, Seoul

S. g IL industrial Co Ltd.
C.P.O Box 2065, Sungpuk-Ku, Seoul, Korea

Sunkyong Ltd
5-3, 2-Ka Namdaemoon-Ro Chung-Ku, Seoul

Malaysia Malaysia Malaysia

PENFABRIC Sdn. Berhad,
P'ot 117-119 a 200-202, Prai Free Trade Zone,
Prat P.W , Penang /Malaysia

PENTLEY Sdn. Bhd , Bayan Lepas Free Trade
?one 3. Penano /Mataysia
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Niederlande Netherlands
Pays -Bas Paesi Bassi
At , ., 0.

1..d.tab

Bontex B.V.
P.O. Box 288. NL-7500 AG Enschede

Dentex B V.
P.O. Box 2, N1-2150 AA Nieuw Vennep e

Funex B.V.
Dr. Stamstraat 71a, NL-7534 CK Enschede

I. F. T. B.V.
Beversestraat 10, N1-5431 AD Cuyk

Instant Fashion
Poittach 51. NL-7500 AB Enschede

International Textiles B.V.
Keizersgracht 560-562, N1-1017 EM Amsterdam

Rex B.V.
De Langkamp 4. N1-3961 MS Wijk

Jersey Trend Prints BV
Postfach 220, NL-AE Almelo

KIO (Kring Industrie% Ontwerpers)
Postfach 29003, tIL-3001 GA Rotterdam

Limbutex B.V.
Punterweg 41, NL-6222 NW Maastricht

Teddy Bont, NL-Oldenzaal

Ten Cate Fashion Fabrics B.V.
P.O B. 58. NL-7600 GD Almelo

Ten Cate Shirt FaZolcs
P.O. Box 58, NL-7600 GD Almelo

Tricot en Jersey Fabr. Wed. J.
van den Berg en Zonan B.V.,
Postbus 8. NL-1270 AA Huizen

Vlaanderen Textiles B.V.,
Postbus 717, NL-7533 BM Enschede .
Vlisco B.V. Bouboudima
Postfach 21, NL-5700 MA Helmond

Wevex Nederland B.V.
Postfach 740, NL-7500 AS Enschede

Wisselink's Textielfabrieken B V.
Postfach 1, NL-7120 AA Aalten

Osterreich Austria Autnche
Austria

4 X Is 9 7

L.........11

Kurt Barg Ges. mbH
Hemzenbeer 43, A-6850 Dornbim

Antex E. Heinz% KG
Giesinaerstr. 8. A-6844 Attach e
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Blaas Textilwerke GmbH
Postfach 68, A-9560 Feldkirch

P41. Walter, Rheinstr. 10. A-6890 Lustenau

I BOsch KG
r ..,stfach 15, A-6890 Lustenau

Textil-Bdsch, H. Bosch + Co.
Dammstr.12 + 12a, A-6890 Lustenau

Bordada Stickereiges.mbH & Co. KG
Augartenstr. 10, A-6890 Lustenau

BrOschweiler GmbH & Co.
Postfach 10. A-6890 Lustenau

Ebensee AG, Spinnerei and Weberei
A-4802 Ebensee/O.O.

ERNEX August Erne Ges. mbH & Co KG
Postfach 135. A-6890 Lustenau

Eybl, Karl. GmbH
Industriegabiet, A-3500 Krems

M. Faber & Co
Postach 49. A-1107 Wien

Fend, Hermann, K.G
Postfach 142, A-6845 Hohenems

Fildan, Ing. Gerhard. Gas. mbH
Dr. Komer-Str. 64, A-2521 Trumau

J. M. Fussenegger,
Postfach 97, A-6850 Dombim

Oetznar Textil AG.
Postfach 81, A-6700 Bludenz

H8mmerle, F. M.
l,ostfach 2, A-6850 Dornbirn

113mmerle. Richard
Edauerstr. 47-49, A-1233 Wien

Narnmene &Vogel KG ,
Br8ndlastr. 19, A-6890 LustenauMbg

Hoferhecht Stickerelen,
Dr. J. Hofer GmbH + Co. KG,
' 'ich 180, A-6890 Lustenau

j Holzer GmbH & Co.,

o

BOndtenstr 6A, A-6973 HOchstMbg

Karl Hudatzky Fashion + Consulting
POB 188, A-6800 Feldkirch

Klainsorg AG & Co.
Postfach 116, A-6890 Lustenau o 0

Kufner Textilwerke Ges.mbH,
Sandgasse 94, A-8741 Weisskirchen

Lace & Textil Ges.mbH & Co. KG
Postfach 131. A-6890 Lustenau

!Angle, Gebr., Widcwaren- and Stickereffabnk.
Schweizerstr., A-6844 AltachMbg.

Daniel Metzler's Erben
Postfach 8, A-6822 Satlains

Natter Natter Ges mbH & Co. KG
Postfach 48,A -6890 Lustenau

Otter). Josef, GmbH + Co.
Kaiser-Franz-Josef-Str 130. A-6845 Hohenems

499
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Petex Textilhandelscles. mbH & Co KG
Schigirstr. 24, A-6850 Lustenau

Pottendoiler Textilwerku GmbH,
Fabriksgasse 15, A-2603 r3tixdorf 4 a
Rhomberg, Franz M.. Textihverke,
Postfach 6, A-6850 DombirnMbg. o

Textildruckerel A. Rueff GmbH,
A-6832 Muntlix 184

Sannwald GmbH
Postfach 165, A-6901 Bregenz

Schennecht, IsIdor, & Co.,
Postfach 50, A-6890 Lustenau

Schlelseide AG
Postfach 163, A-1061 Ken

Schwenninger Ges. rnbH & Co. KG
Postfach 210, A-6890 Lustenau

J. G. Seewald, GmbH + Co. KG
Teilenstr. 3-4, A-6890 Lustanau 0

Se}denweberel Sit AG,
Postfach 163, A-1061 Wien

Seidra Textilwerke GmbH,
Salzgries 13, A-1010 Wien e

Stapf, Martin Ges. MbH
Auwerk 21, A-6460 Imst 0

Tiroler Loden AG
General-Eccher-Str. 3, A-6020 Innsbruck

Otto Vetter GmbH & Co.
Loretoweg 14, A-6890 Lustenau

Weberlace Weber GmbH
Postfach 49, A-6844 Attach

Peru Peru Perou
Peril
-;,1,

Fab. de Tejidos Lk Union Ltda S A.
P.O. Box 20 66, PE-Lime 10

Institute de Comerclo Extenor
Foreign Trade Institute
P.O. Box 3545, PE-Lirna 18

Polen Poland Pologne
Polonia

e 9 > Is

1.X:1y

Textibmpex GmbH,
Tnatealaftvar 04 Pt .C111040 I ad,

44
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Portugal Portugal Portugal
Portogalio

, I, yi A,
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AltateXtil Ind. Textil Lda
Rua des Gens 3127, P-4450 Vatosinha

Fernandes Antunnes + Cie Lda.
Apartado 3, P-3280 Castanheira do Para

Fernando da Silva Antunes + Rhos Lda
Apartado 87. P-6201 Covilha

ARCO Empresa Industnal do Santo Tirso.
Qua Candido dos Reis 104, P-4000 Porto

Sodas Aviz
Rua Eng. Ferreira Dias 1173/77, P-4100 Porto

Fabrica Baros Lda
Av. Infante d. Henrique 331-331a, P-1899 Lisboa
Codex

Exportugal, P.O. Box 19. P-2925 Azeitao

Fabrica do Fiacao e Tecidos da Ponte da Pedra LDA
Rua Godinho de Faria 1499,
P-4466 S. Mamede de !Mesta Codex

Fabnca de Tecidos Lioness, Sad
P.O. Box 5, P-4466 S. Mamede de Infosta Codex

Faeta
Apartado 121 Lavadores, P-4402 Vila Nova do Gaia

Francisco Fino Lda
Apartado 6. P-7301 Portalegre

Fisel
Fiaco Estela de Selo Lda.. P-6271 Sela Codex

Flor do Campo (Soc. Textil a Flor do Campo, Sad)
Apartado 1- P-4780 Santo Tirso

Manuel Goncalves sad.
P O. Box 14, P-4761 Villa Nova de Famabcao

- Institute do Comerclo Externo
. de Outbro. 101, P-1000 Lisboa

Martinho
Apartado 1. P-6270 Sela Codex

Mondorel, P 0. Box 222, P3003 Coimbra Codex

Mindelo Sad
Apartado 13 Mondelo, P-4481 Vila do Condi

Motetexti, Soc. Textil do Mogo Lda
P-4470 Lugar do Mogo - Vermoin- Moia

roxtels Mourn & Mottos s a.r.l
Apartado 21. P-6205 Tortosendo

Narclso Ferreira de Oliveira & Rhos Lda.
Apartado 3. P-4481 Vila do Conde Coedex

Nmatil A. Pereira Nina it + Filhos Lda
P.O. Box 63-128. P-6201 COvilha Codex

Paulo Oliveira Lda.
Apartado 157, P-6202 Conlha

A. Penteadora Sari.
PA215 Unhais da Serra

45
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RIOPELE. Fabrics Textil RIopele. S.A R L..
Pousada de Saramagos. P-4760 V N Famahcao

Socledade Textil a Flor do Campo. Sad
Apartado 1, P-4780 Santo limo

Socledade Textil do Balona Lda.
Caldas de Vizets. P-4800 Gulmaraes

Somelos sad.. B.P. 52. P4801 Gulmaraes Codex

Timex
Apartado 1, P-4781 Santo moo Codex

Fabrics Textil de Vizela LDA.
Apartado 24. P4816 Caldas de Vizela

Philippinen Philippines
Philippines

Dressmasters Corp
McPo Box 16 72. RPMahan. Metro Manila

Schweden Sweden Suede
Svezia
x , z --F>

-1,J1..... fl

AB FodervSvnader
Box 165. S50104 Boras .

Schweiz Switzerland Suisse
Svizzera
A -f X

AARE AG..
Stelnzelstr.. CH5116 Schlnznach Bad

Abraham AG
Zollikerstr. 226. CH8034 ZOrich

Albrecht & Morgan A G..
Dberer Graben 44. CH9031 St. Gallon

4JfatextIl AG. Talackerstr. 17. CH8065 ZOnch

46



Produktgruppen/Product Groups/ Gtouoes de Afetchsneses

N a l a 5 ) 4 , :- . 4 ) 1 j L H :Lye./ e

i 2

1 Tr
J 4

t

5 6

olVA1
7 a

. . - . 3 7 .

Affstrend AG
Seostr. 30. CH-9326 Horn

' 'OCO A G.,
tonhardstr. 61 CH-9001 St Gallen

ammlin AG. CH-9425 Thal

Bischoff Textll AG
Bogenstr. 9. CH-9001 St. Gallen

BLEICHE AG., Postfach 125. CH-4800 Zofingon

Brandenburger & Guggenheim.
Inh. S. Guggenheim & Co..
Postfach, CH.8023 Zarich

Bromatex AG
Postfach 33. CH-9475 Sovelen

Camonzind & Co., Schappo-Spinnorei
CH-6442 GerSau

CWC Toxtll AG
liotzestr. 29. CH-8042 ZOrich

Dlotfurt AG. CH-9606 Britschwil

EBS Ed. BOhler Spinnonsion
Stadthausstr. 39. CH-8402 Winterthur

H. Ernst & Cie. AG, CH 4912 Aarwangon

Christian Eschler AG. CH-9055 Bahler

Eugster & Huber Texte AG.
reufenerstr. 3, CH-9001 St. Gallon a ei

Folnwoberel Elmer AG. CH-8636 Wald

Henry Ferber Ltd.
Postfach 393. CH-9001 St. Gallen

FILTEX AG. Toufenerstr 1. CH-9001 St Gaon

Fischbachor, Christian. Co AG
Jadianstr. 6-8, CH-9001 St Gallon

Forster Witli & Co AG.
Flurholstra8e 150. CH-9001 St Gallon

Peter M Gmuor AG
Atonlandstr 27. CH-9500 Wit

.nann & Cle. AG. CH-4914 Roggvnl

+Ibis Textd AG. CH-9230 Flawil

issler Textil AG. Nougasse, CH-9442 Borneck

lausammann + Moos AG. CH-43484 Wetsshngon

Hata & Co AG. CH-8776 Hatzingen

1GC, H Gut & Co AG, Postfach 923.
;H-8039 ZOnch

laquonoud AG
'eufenerstr 2.4. CH-9001 St Gallen

,ritz & Caspar Jenny AG. CH8866 Ziegelbrucke

Vlay Jenny AG
'osllach 305. CH9336 St Gallen

'aul T Kamaras
'ostfach 34Z CH-9001 St Gapn

;oiler & Co AG Wald. CH-8498 Gibswil

V Klingler AG.
Vilersu 1. CH-9202 GOSSaU
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Lathes Laatir 1.A..
Talackerstr. It. CH-8065 ZOrlch

Linea Bo
Corso S. Gotterdo 90. CH.6830 Chlasso

Lang & GO. CH-6260 Relden

Uor SA.
Postfach 33. CH-6862 Ramat

Mettler & Co. AG.
Postfach 995. CH-9001 St. Gallen a
R. MODE & Cie. AG. CH-5703 Soon

NAEF. A.. AG.
Sintisstr. 9. CH9230 Flawil St. Gallen o

Net & Co. AG. CH9001 St. Gallon

J. G. Net N AG..
Bahnhotstr. 4. CH9100 Herisau

Noldhari & Co. AG. Wanefabrik
Statlonsstr. 46. CH-8544 RickenbachAttikon

Nlederer & Co. AG. CH9620 Uchtenstelg

Dkutex AG
St. leonhardstr. 20. CH9031 St. Gallon

Rau & Co. AC..
13thofstr. 1, CH9352 Niedorteuten a

leithenbach & Co. AG..
'osttsch 761. CH9031 St. Gallen

itis Solden AG.
km Schanzengration 15. CH-8039 ZOrlch

Rohner, Jacob. AG .
:11.9445 Rebsteln/St. Gakon

lotofil AG
iteinstrage 35. CH-8045 ZOrich

Schappe Krions AG. CH.6010 Kriens

lak. Schlsopf or & Co. AG
routenerstr. 11, CH9031 St. Gallen

khooller Teich! AG.
uterbschstr. 1.0144552 Cerendsrigon

E. Schubiger & Cie AG.
)bergasse 2. CH-873C Uznach

1 Schwarzenbach & Co. AG.
leestrefie 185. CH-8800 Thatwl

ithwelz. Gesellschaft tOr Tullindustrle AG
349542 Meinchwilon

;pinnerel am Uznaberg. CH-3730 Uznach

;pInnerel an der Loa°. CH-6340 Bear

.pinnerel Streit! AG. CH.8607 Aathal

.tehli Selden AG. CH-8912 Obfelden

lottels AG. Zentratvenvallung
abnkstr.. CH-8887 Mets

totz & Co. AG
Alchestralle 15, CH.8023 Zfrrich

Studio M + M Design Michael Naiad
iutourstr. 58. CH9000 St Gallen

F

ZA
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Studio La Moda W. + M. Gyr
Via Ouieie 13, CH-6900 Lugano

F' -"t Textil AG
ith 669, CH -9001 St. Gallen

S..& S6hrie AG
Seldenstr, 22. CH-8853 Lachen

Swiss Fabric Export Group
Postfach 48 35. CH-8022 ZOrich

TACO AG. Feldeggs ". 5. CH-8152 Glattbrugg

TrOmpler & Wino AG. CH-8610 Ulster

UNION AG.. Postfach 315. CH-9000 St. Gallen

Webei & Cie. AG, CH-4663 Aarburg

Weberel Schlipfer AG. CH-9053 Teuton

Weberel TOastal AG. CH-8494 Bauma

Weberel Walenstadt. CH-8880 Walenstadt

Weberel Wingi AG. CH-9545 WAngi ..
Weisbrod-Ztirrer AG.. CH-13915 Hansen a. A.

Wetter & CI AG.
St. Gallerstr. 53. CH9100 Herisau

Wettnva AG. CH -9001 St. Gallen

Wild. Alwin, Tricolfabrik,
Rheinstr. 31. CH-9430 St. Margrethen/SG. o o

WIpritchtlger AG
Sigereistr. 17. CH-8153 Glattbrugg

Wollweberel Rothrist AG. CH-4852 Rothrist

Zieglertex. Dr. v. Ziegler & Co.
CH-8065 ZOrich

Creations Willy Zuercher,
Teufenerstr.11. CH9031 St. Gallen

' lien Spain Espagne
Spdgna

LL-1
Adimte
Gran Via de les Cods Catalans, 641
F-08010 Barcelona

Asotex S A.
Diputaclon 248. E-08007 Barcelona

Pascual Road° S A.
Girona 24, E-08010 Barcelona

Catalana Internacional Ural! S.A. Cintex S A
c/. Industria. 4-6. E-08130 Ste. Perpetua de Moguda

Chamber of Commerce & Industry
P.O. Box 119. E-Sabadell/Barcolona

Cintex S A.
C/. Industria. 4-6. E-Sta. Pernetua de la Moauda
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Lisa Textil SA.
Tuset 3. E-08006 Barcelona

Ferrer-Vgadn hijos de Jose Ferrer SA.
BaBen 5. &Barcelona 10

Gan iga Hnos. Sucesor
E-Sabadell

Juankm Her Hans SA.,
Fabregas V. E-Esplugues de Uobregat/Barc. o

LanItex, 5'.
B.P. Box 107. E-Sabadell/Barcelona

Malbor SA.
Caspe, 52, E-08010 Barcelona

Nerpsl SA.
Valencia 488. E-08013 Barcelona

Man. Noguera Jorda SA.
Auslas March 61-63. E-08010 Barcelona

Comercial OrMo Veda SA
Auslas March. 7. E-06010 Barcelona

Plcancel Ferrer SA.
Men 22, E- Barcelona 10

Plch Agu5era SA., Lauda No. 21, E-Barcelona 10

Jose Royo SA.
Castellon 2, E-Valencla 4

Saintex SA.
Sol y Pachi.s. 13, E-Sabadell (Barcelona)

S.E.C.EA., Gran Via 670. E-08010 Barcelona

Sedagodon SA.
Auslas March, 6 y 8. E-08010 Barcelona

Sedertas Casber S A.
Auslas March. 9, E-08010 Barcelona

La Industrial Sedera SA.
Ballen, 3$. E-08010 Barcelona

Sedunion SA.
Diputaclon 280. E-08009 Barcelona

Textd Clapes SA.
P.O. Box 45. E-Tarrasa

Texttl J M.
P.O. Box 179, Ctra. de Prats, Km 3,6, E-Sabadell

Textil Santanderina SA.
E-Cabezon de la Sal (Santander)

Sildafrika South Africa
Afrique du Sud
N17 7 9 )7

IT:11.)1 -.J

Tongaat Textiles Ltd., D. 4Vhttehead & Sons
NI Box 3345. ZA-Durban 4000/Natal o a

50 ",
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Taiwan -, Taiwan Taiwan
Taiwan

4....:.6)1 :.,....2.11

Oriental Knitting Co. Ltd
108 Chung-Shan Rd. Yun-Chiu, Tainan Hsiang ft

Thailand Thailand Thailande

LUCKYTEX LTD., 8th Floor Rajadamd Arcade,
95 Rajadamn Road, Bangkok/Thailand

Tschechoslowakei
Czechoslovakia
Tchecoslovaquie Cecoslovacchia
1-z =Arti.: 4- 7

Centrotex AG
Postfach 49, CS-14061 Praha 4

TOrkei Turkey Turquie
Turchia
1, )1, 7

1S .7. J
AK-PA Tekstil Ihracat Pazartama A.S.
Miralay Set* Bey Sok. Ak-Han 15, TRGumussuyu-
Istanbul

Akin Takata AS.
Girplcl Vali Efendi Yolu 49, TR-BakIrkayIstanbul

Altinyikilz Mensucat A.S.
Koviatl Mevkil BakIrkfm. TR-Istanbul

4
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Cuicurova Sanayl Istetmeled TAS.
Adano Ycht Ozed No. 157, TR-Tarsus

Exsa Export Sanayl, P. K. 60, Adana

Seanerbank
thus Meydanl :".. Ankara

Tac Sonsyl vs 'Mare A.S.
P.O. Box 548. haniriTerket

UdSSR USSR URSS

woExportlion
Street 33, Ut. Arkhitektor. Vlasove.
SU-117393 Moscow

Ungam Hungary Hongrie
Ungheria

i> if 9

"1'431

Hungarotex,
P.O. Box 100. H-1804 Budapest Szep. U. 2

USA
7 X 9 t.g.5tI A

..,

Siehe, Amerika, Verelnigta Staaten von

52
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Dr. DREW. Thank you, Congressman Brown.
I am appearing here today as a representative of the Institute of

Electrical and Electronics Engineers. I think we are generally well
known to this Committee. T would remind you that we are the
world's largest technical professional society.

Mr. BROWN. The world's best.
Dr. DREW. I would certainly second that.
The subject of this hearing that we are addressing, national com-

petitiveness, and certainly implied with that, the health and
strength of our national science and technology enterprise is one
that we felt very strongly about for a number of years and we are
particularly pleased that you again brought a focus on this, in the
context of a very major issue, which is being appreciated more and
more by a larger Segment of society.

I hope that as a consequence we will be building enough concern
to be able to take constructive action. The U.S. has a practice of
not being willing to take science and technology initiatives without
a sense of "crisis" on our hands. It's regrettable but I think per-
haps the positive side of the current crisis in national competitive-
ness will have the effect of stimulating positive action.

I am also, because of my previous background, someone who has
dealt with the policy process in the White House for approximately
11 years under numerous Presidents and Science Advisors and in
quite different settings, positive and not so positive. I am very skep-
tical about proposals for new institutional arrangements and what
great things they might 'accomplish.

Therefore, in this context, I'm here to report that the IEEE is en-
dorsing in principle the two bills that you have introduced, Nation-
al Policy and Technology Foundation and the Department of Sci-
ence and Technology.

I'd like to approach and summarize a few high points of my writ-
ten statement to emphasize some of the more significant points, if I
may.

First of all, I could not have given a better description of the im-
portance of the issue and some of the background that Dr. Rosen-
stein has this morning. I think that is an absolutely excellent intro-
duction to the reasons why we need to take some action.

There is a question now, what is the appropriate Government
role in dealing with that action and then assuming that one is con-
vinced there is a Government role, are the proposals going to be
implemented, can they really pull off the kind of solutions that we
would like to see.

I believe that the climate is right for a new institutional setting
in which we can pull together some of the various pieces of what
we call technology policy and technology policy implementation
under the Federal Government's sponsorship.

Actually, I would like to have some clarion call for a new era in
which Government/industry cooperation in dealing with technolo-
gy and its application could come about. Frankly, I think what we
need and I hope we will develop in the course of your Committee's
review of technology policy over the next months, is something
comparable to Vannevar Bush's "Science, the Endless Frontier,"
because I think it is desperately needed. This measure and some of
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your other measures I think are the building blocks on which I
would hope that new vision can emerge.

I'm less skeptical about the institutional aspects of this than I
have been-Previously. I think you have to ask yourself, are there
existing institutions-in which a stronger focus can be in place that
will do much of the same thing. I think a look at past experience
can be very informative. It turns out that I have a certain institu-
tional memory.

I can remember things that the representative from the Depart-
ment of Commerce didn't remember this morning about the Bayh-
Dole bill which opened up to small businesses exclusive licenses of
Federal technology. In fact, our firm uses that and did use it years
ago to gain access to Federal technology on an exclusive basis.

I can go back before that to times when we put the RANN pro-
gram, Research Applied to National Needs in the NSF, where Ste-
venson-Wydler was an attempt to put something in the Depart-
ment of Commerce, where in fact even before that there was a civil
technology program that was supposed to be appended to the De-
partment of Defense. We have tried to do this before. We have
tried to stimulate things in existing Government agencies. Frankly,
it hasn't worked very well. I think it's a very reasonable thing to
say, let's look at a new institutional structure, let's see if we can
define a suitable operational role for it.

In this context, therefore, there are a couple of reminders. One
thing, I think you have to bring together a body of operational pro-
grams. That means trey have to be spending money, if you really
look at it, they have to be able to spend money to cause things to
happen. They can't be just a policy office sitting somewhere. That's
a defect in OSTP. It's a defect in a lot of institutional structures
that have been proposed before. It has to have genuine operational
responsibility and delivery mechanisms.

Therefore, the proposal has some very good features. It brings
the National Bureau of Standards into a somewhat different set-
ting. That's a body that could be expanded significantly. We have
testified in favor of that. It brings up patents. Maybe yes; maybe
no, in that area.. It brings indusitry/university cooperative R&D
centers, the engineering directorate. These are all part of what I
think are essential 'to any new institutional structure, and that is a
body of operational program activities that is generally consistent.
Frankly, I think these are. It does have the other positive aspectand that is a point that was made earlier. Right now, when you
look at new initiatives and the WM has been working on a strate-
gic materials initiative, materials in this case in the semiconductor
field, for a couple of years. We looked to emplace this and we found
DOD was the only really logical and vigorous agency that was an
appropriate place to try and accomplish this work.

With your permission, Mr. Chairman, I would like to enter a
paper on the IEEE strategic materials initiative describing that
and some of its objectives, as an example of a program that might
fit in your foundation as well as perhaps in the DOD.

Mr. BROWN. Without objection, that will be made a part of your
statement.

[The information referred to follows:]
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BRIEFING PAPER ON ThE

STRATEGIC MATERIALS INITIATIVE

Concept Definition: The Strategic Materials Initiative

Synthesis of advanced electronic materials, and the equipment to process

them, require highly sophisticated and expensive research and development per-

sonnel and facilities. Due

materials and equipment, in

to very specific applications of particular

meeting eitner defense mission needs or the

currently small but growing commercial demand, the markets for these "niche"

materials and equipment are now too small to support the necessary R&D base at

each individual company. Foreign suppliers, typified by large, vertically

integrated corporations and/or government coordinated R&D, now dominate these

markets. Specifically with regard to defense requirements, the recently

released report of the Defense Science Board Task Force on "Semiconductor

Dependency" issued the following as a central finding:

"The extent of dependency of defense systems that are now in t...a
field on foreign seminconductors is difficult to determine, but

evidence indicates that in the newest systems about to be
deployed a significant fraction of chips used - up to several
tens of percent - are either entirely made, or packaged and
tested, abroad. If steps are not now taken to assure availabi-
lity of domestic sources or stockpiles, or both, the U.S. cculd
be denied timely access to these militarily critical devices in
wartime or...forced to rely on tdchnologically and operationally
inferior alternatives."

Over the past two years, both the Institute of Electrical and Electronics

Engineers, Inc., and the Materials Research Council of the Defense Advanced

Research Projects Agency (DARPA) conducted studies addressing the lack of

domestic sources for the advanced materials used in sophisticated military

electronics systems. As a result, the two groups independently recommended the
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establishment of Industrially-managed Centers of Excellence to address four spe-

cific electronics materials areas; Optoelectronics, Advanced Bulk Crystal

Growth, Artificially Structured Layered Growth, and Materials Influence on

Silicon Integrated Circuit Processing. There was a recognition by both groups

that regardless of specific technology thrust; the need exists for an innova-

tive RED management effort to accelerate the pace of developing these critical

technologies and rapidly transfer that technology to the domestic producers

of semiconductor materials, devices and manufacturing equipment.

This concept of multiple Industrially-managed Centers of Excellence in

semiconductor materials has been adianced over the past year within the

Department of Defense under the banner of the Strategic Materials Initiative.

We are pleased that the Defense Science Board Task Force Report, under

Recommendation Three, notes:'

"In addition, support for the Strategic Materials Initiative
now being considered by the DoD is recommended. This focus
on a broad range of materials opportunities is complementary
to proposals made herein."

Concept Implementation:
The Compound Semiconductor Materials Intitiative:
The U.S. Laboratory for Optoeiectronic Materials

As a prototype, the two groups recommend the establishment. of one center

addressing Compound Semiconductor Materials, with Optoelectronics as its thrust.

The Laboratory for Optoelectronfc Materials, envisioned to last five to seven

years, would be supported by funding from private corporate contributic:-.. of

capital, equipment and personnel, and funding directly from the Defense

Department. This experiment in innovative RED management would.be a logical

function of the Defense Advanced Research Projects Agency. The total cost of

the prototype effort is gauged to be $125 Million. It would be-governed by

a Steering Board of industrial, government and university participants, and

managed as anon- profit institution by a full time staff.

74-871 0-87-17
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The Laboratory is envisioned to provide a critical mass of funding to

overcome significant technology hurdles, and an innovative relationship between

the industrial, university and government research communities that would enable

broad crossfertilization of research and development output. It is expected

that the consortia of interests would enable pursuit of a longer-term, larger

scale research effort than any of the participants could launch on their own,

thus enabling a fortification of our domestic technology base.

Corporate Team members would benefit from early access and advantageous

patent rights on the results of the research and development output. By

requiring the participating companies to make a significant financial and per-

sonnel investment in the project, and assume the associated risk, it is antici-

pated that they would manage the Laboratory with greater diligence than they

would a risk-free venture. The operation of the Laboratory would be geared

toward rapid technology transfer to industry on a real-time basis over the

life of the effort, rather than expecting such transfer to occur at its conclu-

sion.

Defense Department funding would ensure that the focus of the research and

development effort was consistent with the defense mission needs of the nation.

It is recommended that full government funding be appropriated at the outset,

with obligatory authority extending over the life of the project, to assure

industrial investors that the government's commitment will not be annually revi-

sited with the potential of premature termination at a later date.

The involvement of Universities, the National and Triservice Laboratories,

as well as small businesses, materials and equipment manufacturers, would permit

timely transfer of advanced technology to these vital sectors. It is understood

that only U.S. corporations and nationals would be permited to be involved with

the project in an effort to ensure reduced opportunity for transfer of the

;
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resulting technology overseas.

Several similar consortia have been intitiated in the past few years,

including the Microelectronics and Computer Consortium (MCC), the Semiconductor

Research Consortium (SRC), and the recently announced Semiconductor

Manufacturing Technology (SEMATECH) program. Hone of.these efforts were

designed to fill the key research need intended by the Strategic Materials

Initiative. While the purpose and technology thrust of these other consortia

should not be confused with that of the Laboratory for Optoelectronic Materials,

they do provide several baseline models by which to construct the Laboratory to

enable protection of participants from anti-trust concerns, as well as formulae

for handling patent rights on resulting innovations.

Research and Development Focus

Optoelectronics is a broad category of eles.tronic components that includes:

Light Emitting Diods (LEDs), used in large numbers for displays and indicator

lights in consumer electronics; infrared LED's used as sensing devices such as

camera autofinders; and visible Laser Diodes (LDs) used in compact disks. Also,

both infrared LEDs and visible LDs are used in optical fiber communications

systems, a market that will explode in the coming years. Optical computers

might well be developed during the next decade that will partially depend on the

technology base developed through this program.

The goal of the Laboratory would be to creat a new class of devices

integrating optical and electrical components. onto a single chip. Such devices

are fabricated from compound materials of the Groups III and V elements, such as

gallium arsenide. A single optoelectronic integrated circuit (CEIC) could com-

bine lasers, photodetectors, and electronics devices such as amplifiers and

modulators, with much the same military and commerical impact as the "computer
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on a chip" of a generation ago.

Specific research targets would include:

Materials growth (Bulk, EPI)
Gallium Arsenide, Indium Phosphides
Heterostructures
Heteroepitaxy

Advanced Processing and Characterization
New Industry Tools

Advanced Demonstration Devices
Gallium Arsenide on Silicon
3 Dimensional Op* electronic Integrated Circuits
Microwave/optical combinations

Structure

The Laboratory is envisioned as a non-profit center, governed by a Steering

Board that would be responsible for overseeing management of the facility and

setting the agenda for research and development targets. Representation on the

Steering Board would be as follows:

Corporate Team Members: There are envisioned to be about ten corporate

team members. Each member would be responsible for contributing $1 Million

annually in either direct funding support or equipment contributions. In addi-

tion, each Team Member would provide qualified technical management personnel

who in turn would be expected to contribute a substantial amount of their time

on site. By enabling some key personnel to maintain a part-time corporate pre-

sence and identity, it is hoped to improve the rapid transfer of technology back

to participating companies, and improve the calLer of personnel devoted to the

project by forestalling the breakdown of a sense of affiliation between the

individuals and their respective corporate entities. Another key concept is the

shared use of anlytical equipment by the participants, hence enab..ng a critical

leverage over what each participant could accomplish on their own.
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Government: DARPA would act as the government's contracting agent. The

full cost of government participation would be about $75 Million. $25 Million

for initial capitalization, and $10 million per year over the life of the pro-

ject. It is recommended that full funding be appropriated with, and above, the

FY 1988 budget request for DARPA, with obligatory authority ranging over the

life of the project. DARPA would ensure that defense mission needs are

addressed, and also would be responsible for overseeing administration of a

program to enable rotational assignments to the facility by qualified

researchers from the Triservice laboratories.

University Team Members: There are envisioned to be two universities

on the Steering Board who would be selected on the basis of excellence in acade-

mic research capabilities and financial and faculty contributions. One major

function of the University Team members would be to oversee administration of

the academically focused elements of the Center, such as a university fellowship

program and other mechanism to ensure active participation by U.S. nationals on

faculty and in graduate programs at universities. Key amongst these .could be to

establish guidelines intended to promote technology transfer to the university

community while restricting the flow of technology to foreign nationals at affi-

liated campuses.

National Laboratory Team Members: There are envisioned to be two National

Laboratories on the Steering Board, possibly funded through the Office of

Military Affairs within the Department of Energy. These members would ensure

transfer of technology back to the National Laboratories, and would be respon-

sible for overseeing administration of a program to enable rotational assign-

ments to the facility by qualified National Laboratory researchers.

516
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In addition to the principal participants, steps would be taken to enable

more limited access to the facility by additional Domestic Corporate Subscr4-

bers. These would be Materials and Equipment Manufacturers, as well as other

critical small businesses, the participation of which is consistent with the

obJectives of the center. Their degree of involvement and financial obligation,

possibly based on a percentage of sales, would be negotiated by the Steering

Board. Contributions by Domestic Corporate Subscribers could be made in direct

funding, or contributions of equipment, tools, or materials.

Personnel Requirements

There is proposed to be a total of approximately 100 professionals

working at the facility, along with additional support staff. In addition to

the management technical personnel on-loan by industrial participants, as well

as faculty, graduate and other researchers on-site from participating univer-

sities and other research centers, there will be the requirement for a more

stable core of technical personnel employed chrectly by the Laboratory. The

specific number, roles, as well as guidelines for such employment, would be the

responsibility of the Steering Board.

Geographic Location

In order to reduce start-up costs and time, it is proposed to place the

Center at an available existing facility.

Antitrust

Sufficient models exist to ensure that the Laboratory can be structured to

provide maximum protection for participants against anti-trust concerns.

Patent Policy

Models exist to ensure appropriate patent incentives for corporations, as

well as individuals, participating in research at the center.
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Mr. DREW. Secondly, I thin k this institution must not be a fully
internalized institution. It has to build on outside expertise. Policy
development in this area should be utilizing the best brains in in-
dustry, not for profits and the academic community to focus on
problems and not look at a fully internalized policy shop. I think'
the useful feature of th, council concept does that and I like that
and I think that is something that be built upon. They need
to be able to reach out and tap the best brains that they can to
help solving what are very difficult problems.

Again, I would like, with your permission, introduce a paper on a
similar proposal that was generated- by a private group called the
Technology Council of the U.S.A., which was built on very similar
grounds and would have some things that would be useful for your
staff to consider.

Kr. BROWN. Without objection, it will be made a part of the
record.

[Information to be furnished follows:]
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DRAFT

DESCRIPTION

OF

THE TECHNOLOGY COUNCIL

OF THE

UNITED STATES

A NEW ORGANIZATION FOR THE

PRDMOTION OF

INNOVATION AND CREATIVITY

A PRIVATE. NOT-FOR-PROFIT CORPORATION
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THE TECHNOLOGY-COUNCIL

OF THE

UNITED STATES

THIS IS A DESCRIPTION OF THE CHARACTER.
ORGANIZATION, OBJECTIVES AND OPERATIONAL
FEATURES OF A NEW INSTITUTION THAT IS
BEING PROPOSED TO BRIDGE THE GAP BETWEEN
GOVERNMENT AND INDUSTRY AND TO FOSTER
PROGRESS IN THE BENEFICIAL USES OF TECH-
NOLOGY. WHAT FOLLOWS IS 'ILLUSTRATIVE,
AND IS 'MENDED TO PROMOTE DISCUSSION
AND FURTHER REFINEMENT OF THIS CONCEPT.
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WHAT IS THE TECHNOLOGY COUNCIL?

The Technology Council of the United States is a private,
not-for-profit organization, established to promote the
development of an improved technology policy framework
for the United States. The Council provides a forum for
government and the private sector to consider common
problems and build a consensus on policy and program
initiatives that would advance the more effective applica-
tion of technology to national needs. It will provide
analyses of issues and will help to identify emerging
problems involving technology and its application. In
this regard, it is more than an association with a
common set of interests. It will enlist a select group
of distinguished professionals who will articulate the
issues, provide thoughtful analyses, organize and lead
discussion and debate on their content, review and re':ne
the Analyses, and publish these papers for use by govern-
ment policy-makers, the public and industry as well as
the Council. By establishing effective dialogue between
the government and private sectors, the Council will
strive to identify and solve major policy problems and
influence public policy decisions on technological innova-
tion.

The Technology Council will provide a continuing focus
on the process of innovation and will provide support
any encouragement for measures that stimulate individual
creativity and creative solutions to national problems.
In this role, the Council will serve as a mechanism for
bringing together the various parties interested in pro-
moting these topics in the public policy domain. Member-
ship will be open to all who share these objectives.

The approach to be taken by the Council emphasizes pri-
vate sector initiatives, both in providing the impetus
for policy change and the vehicles for real technological
progress.
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WHY 18 THE TECHNOLOGY COUNCIL NEEDED?

The U. S. has experienced a decline in the rate of produc-
tivity growth, a lagging rate of innovation and increas-
ing penetration of domestic markets by foreign competi-
tors in many industries. Measures that may.reverse these
trends will require greater cooperative effort among the
various interested and affected constituencies as well
as greater clarity regarding the issues, the options for
dealing with these issues, and the possible consequences
of both action and inaction with respect to them.

The perception of the need to deal with the problems of
technology development, productivity and innovation is
not new. Almost 20 years ago a "Civilian Technology
Panel" was convened by the President to examine the
problems of technological innovation. This was followed
by the work of a blue-ribbon panel of experts who
published the 1967 report "Technological Innovation: Its

Environment and Management". In 1972, there was a Presi-
dential review of "New Technological Opportunities" and
then in 1978-79, the President convened a Domestic Policy
Review of industrial innovation. In each of these
efforts, a multitude of recommendations were supplied to
the Government and extensive analyses and commentary
were developed - only to be received with interest and
then become gradually lost in the press of other con-
cerns. No continuing mechanism was established for keep-
ing a focus on these issues, and this explains - in part
- why it was necessary for each new Administration to
conduct its own review of this area.

In commenting on this situation at a recent symposium on
innovation and U. S. research, Mr. William Carey, Execu-
tive Officer of the American Association for the Advance-
ment of Science made a powerful appeal for the creation
of the mechanism that is being described in this
document:*

"There has to be a powerful and convinced advocate
for a strong set of policy changes, particularly
where these would require legislation or trigger
public interest controversy. In turn, the best of
advocates must be backed up by a strong and unified
constituency because if anything is certain it is

that opposition would be mounted by other constitu-,
encies which are both strong and unified... Big
policy changes -- and they arc all that matter, not
futile tinkering at the fringes of the problem --
big policy changes call for very big effort, and

*Innovation and U. S. Research, American ChomiLal Society,
Washington, D.C.. 1180 - Report of a Symposium at the ACS
Meeting, September 1979.
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this means a majority coalition that won't split.
It means a coalition of large and small industry,
labor organizations, economists, professional
groups, media, and elected representatives. It means
a coalition that isn't simply slapped together for
a couple of years of lobbying, but one that is

well-grounded with information and one that can be
sustained over the five to ten years that it would
take to turn around the current situation and get
the rate of innovation up to where we would like to
see it..."

"Meanwhile, there is a tremendous educational job

to be done if the ground is to be prepared for se-
quential actions on behalf of innovation. The ground
has not been well-prepared as of now. Almost nothing
has been done to focus the problem of innovation
and its constraints ... business and labor (should
be) working together to inform and convince the
public and the Congress that our economy, nationally
and internationally, is going nowhere but downhill
on all .%e present evidence of technological innova-
tion, and that government and the market economy
must work together while there may still be time.

No adequate The needs above will not be satisfied by simply re-direct-
institution ing existing institutions, forming another blue-ribbon
exists today task force or carrying out another Executive Branch re-

view. There is a need for continuity, Jedication to the
purposes outlined above and elsewhere in this document,
and stability that can only come from a private sector
institution that is not subject to bureaucratic whim. It
is important, in this regard, that there be a high
degree of independence from government funding and sup-
port and that the Council be representative of interested
segments of society, as well as a broad cross-section of
industry interests.

Too narrow Given these essential characteristics, it seems clear
focus of that existing industry associations for the most part
existing are too narrowly based or are focused on other specific
groups and policy areas not easily extendable to the goals identi-
associations Lied for the Council. Similarly, the National Research

Council and its constituent bodies are strongly dependent
upon government support and have been chartered for speci-
fic and different purposes than those described herein.
The above objectives might be pursued, in an existing
organization such as the American Association for the
Advancement of Science. The AAAS has a broad charter,
and is :argely privately supported, but does not have
the tax status that would permit the advocacy role that
is anticipated for the Council. The AAAS also has a
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strong orientation toward basic science, an important
mission but one that would tend to dilute the needed
attention to technological affairs. A review of other
possible institutions seems to indicate similar deficien-
cies between their roles and the needs identified herein.
Thus, it appears that a new institution is needed -- the
Technology Council.
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WHAT PROGRAMS AND ACTIVITIES WOULD BE CARRIED OUT BY THE

TECHNOLOGY COUNCIL?

Importance of
a solid analy-
tical base

Role of
Advocate

Summary Data
on U. S.
Technological
Posture

The Council will develop, analyze, and, if appropriate,
advocate policies that, inter alia, create a favorable
climate for development of new technologies, facilitate
technology transfer, promote technological innovation,
improve both the quality and availability of technical
manpower, support productivity improvement and generally
improve and revitalize the technological enterprise of
the United States. The specific policies and positions
that are developed will be based upon a foundation of
policy research and analysis, information and data gather
ing, consultation and review, and possibly active experi
mental validation. The intent is to produce a high
quality, credible analytical base for the views that are
expressed by the Council in its advocacy role.

The role of advocate will be carried out through a vari
ety of means, including but not limited tot

publication of position papers;

conduct of workshops, symposia and conferences
to focus attention on specific technology policy
issues;

presentation of briefings to Congressmen and Con
gressional staff;

participation in Congressional hearings and devel
opment of testimony by members before the Con

,. gress;

appearance before private groups, public meetings
and other forums o build awareness of the issues
and present Council recommendations; and

development and presentation of data and views
Imitable for use Jy the printed and electronic
media.

The Council well also serve as a home for the analytical
study and review of our national technological posture,
assembling insofar as possible, a credible data base for
ure in such analyses. in carrying out this role, it is
expected that the Council will:

develop an information System accessible to in
ter^sted subscribers and members that would in
clude data on the various aspects of industrial
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innovation (patents, trade data, R&D expendi-
tures, industrial productivity, foreign invest-
ment, etc.), legislative measures relevant to
technology policy, productivity and innovation,
and synopses of position papers and other referen-
ces dealing with these subjects;

publish periodic reports - presenting trends in
important data; and

- provide one-year fellowships for the analysis of
data and development of improved indicators in

support of such analysis.

Importance of A key functional activity of the Council will be its
high quality support of public policy research in areas of interest
Professional to the Council as well as the development of Council
Staff positions using expert, full time staff and visiting

resident study leaders. A crucial element in providing
the degree of continuity of effort necessary to translate
members views into effective public policy initiatives
will be the presence of such individuals to provide lead-
ership and follow-up. This staff resource will provide
the organizational support for all of the policy activi-
ties of the Council, and as such will be the indispens-
able ingredient that makes the Council more than just
another association of members with common purpose, but
gives the Council extra strength, continuity and intel-
lectual credibility to complement the collective work of
its members.

Since information is the life blood of the Council, par-
ticular attention will be given to the technological
sophistication and utility of the supporting information
system. Among other things, the Council will maintain an
electronic library and data bases, accessible to indi-
vidual members on a marginal test basis, which would

Council will include subscriptions to and analysis of a number of
establish information banks, news services, Congressional and agen-
sophisticated cy tracking services, scientific bibliographic and bio-
infemnation graphic services, etc. The Council will also maintain a
resource computerized telephone communications network with mem-

bers, both individual and corporate, to Alter them to
important information and opportunities. Timely commu-
nications would enhance their understanding of issues of
concern and allow timely response. This network would
also allow continuous computerized information gathering
from its entire membership, as well as the ability to
inform and interest the scientific community in the prob-
lems of S&T policy. The Council could develop and make
its electron!: conferencing network available at cost lo
its members.

The Technology Council would also sponsor a new publics-
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tion, possibly titled American Technology, that would
serve as the centerpiece for communi.ating substantive
information to members and the public-at-large. This
would be designed to appeal to a broad cross-section of
business executives, managers, engineers, scientists,
policy-makers, and the general public interested in ad-
vanced technology rather than addressing a scholarly
audience alone. As such, the latest photo journalism and
publishing technology would be used to produce a high
quality publication that provides strong images and vis-
ual insights on the modern world of technology. American
Technology could include (a) feature articles on advances
and achievements on the frontiers of technology and
innovation; (b) research reports or white papers on
economic and policy issues on technology innovation; (c)
regular news features on new books, current events, new
products and inventions; and (d) editorials on important
current issues. The recent introducticn of a number of
popular science magazines is an indication of a signifi-
cant and competitive market for this type of publication,
but these also have a heavy fodus on science leaving a
noticeable gap in the coverage of technology, engineering
and related policy issues. American Technology would
help fill this gap in the pubcs understanding of the
innovative process and provide a greater appreciation of
the challenges, achievements, and contributions of modern
technology to the nation.

As the Council matures and expands, its publications are
expected to include: (1) a monthly newsletter reporting
Council activities and important developments on the
national or international scene relevant to the Council;
(2) annual report of the Council including key summary
indicators of the status of technological development;
(3) selected papers or monographs on specific issues;
(4) special analyses prepared from time-to-time with
support from sponsoring members; (5) position papers
stating the Council's views; (6) a journal that would
include solicited and unsolicited refereed papers on
topics appropriate to the interests of the Council;and
(7) special purpose compilation or reading lists and re-
views, statements, testimon, presented to the Executive
or Legislative Branch or other materials. Council pro-
ducts would typically be available in electronic or
printed form, using best available technology, up-graded
as practicable. In general, it is expected that these
publications would keep track of all significant develop-
ments in 56T policy nt the State and local level as well
as in the Federal government.

The Council would issue news releases, as needed, on
matters of SU policy, would respond to requests for
expert testimony, and would keep a data bank of scion-

, tist and technicians to serve as experts when needed by
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governmental or other approprite groups.

Other Benefits As an example of the services that could be provided to
from Council members by the Council staff, a small legal and regula-
Research tory research group could monitor developments and im-
Staff pacts of new regulations on industrial innovation, per-

form special studies on deregulation, assess barriers to
new innovations, and/or provide preliminary legal coun-
sel, assistance, or referrals to member firms con-
sidering litigation on matters involving scientific or
technical issues. The legal research staff would, of
course, be specialized in the interface between science,
technology and the law and provide a source of expertise
not typically found in Washington, D.C. law firms. Thus,
a legal and regulatory research capability could save
member vesources in early stages of legal actions. This
and othr research capabilities within the Council will
provide not only a solid foundation for the Council's
policy development efforts, but also a valuable resource
for member firms.
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PRODUCTS AND SERVICES

The following publications and services are illustrative of those envi-
sioned for the fully mature Technology Council. They would be phased in
as the staff and membership increases, with early priority given to member
communications.

apical Products (Available in Printed or electronic form)

Magazine - American Technology

Policy papers and reports (by Council Staff)

Technology Policy Journal

Council Seminar or Symposium Proceedings

Annual Report and Assembly Record

Period..c Legislative Reports and Issues Alerts

New Releases

Television and Radio Inputs on Technology

Examples of Services (To Members, and where noted to non-members nn
a fee-paying basis)

Access to Council Data Bank (patents, trade data, R&D budgets,
foreign investment, etc.) with electronic or printed output -
available to non-members at an increased fee.

Teleconferencing network - To members and non-members on a fee
basis.

Electronic Library - key sources and references in technology
policy areas, status of legislation, etc.

Resource bank/speakers bureau of experts available for consulta-
tion or appointment to Federal Positions or fsr ptblic appear-
ances - to members or non-members - no fee.

Legal research and assistance on topics that are unique to the
technology/legal/regulatory interface - to members on a fee

basis.

Council-Sponsored Activities

Annual Assembly and Workshops

Seminars/Conferences/Symposia

Prizes and Awards for Technology Contribution

Computerized telephone communications network - used for informa-
tion transfer to and from membership

Research fellowship program (nne year educational/research or-

iented appointments)
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WHO MAY BECOME MEMBERS OF THE TECHNOLOGY COUNCIL?

Council should
appeal to a
broad consti-
tuency

Role of Sponsors

Members

.4

The overall goal of the Council - to foster progress
through promotion of innovation and creativity - wouldbenefit people of every nation and at all economic
levels. The initial emphasis will be on measures that
focus strongly on the continuing growth and revitaliza-
tion of the U.S. industrial sector. Because of the
interconnected nature of the world economy and the depen-
dence of much of the Western world upon a strong United
States, both economically and militarily, the TechnologyCouncil program should be of interest to a very wideAudience.

For practical reasons, however, the initial priorities
for enlisting membership in the Council will emphasize
institutional and individual participation from theUnited States. In general, membership will be open toall who share in the objectives of the Council. There
are three types of memberships

Sponsoring Member, Mem-
ber, and Associate Member.

Each type of membership provides
opportunities for active

participation in promoting the beneficial development
and application of new technology and the encouragement
of policies that support this goal. Membership fees,
which are structured to reflect the different types of
members, will be related to the degree of participation
in the Council Programs and will permit a relatively
broad degree of flexibility of involvement.

Sponsors will play a significant role in determining the
policies of the Council through their election of, and
special linkage with, the twelve members of the Gov-
erning Board that serve two years terms. Sponsoring mem-
bership will normally be on an institutional basis (pro-
fit-making or not-for-profit institutions) with fees seton the basis of a fraction of gross revenues with a
maximum ceiling and minimum entry fee set by action of
the Board. Individuals may become sponsoring members
based upor the same fee schedule.

Members, t sajority of which are expected to be indivi-
duals, wilt eceive the basic Council publications and
may participate in the Annual Assembly of the Council,will elect the Chairman and Chairman-elect of the Gov-
erning Board as well as six at-large board members (who
serve for one year terms), will be involved in the Coun-
cil communications network (to the degree and depth of
involvement they choose), and will have the opportunity
of participating in other Cantril-sponsoren activities
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at preferential fee schedules. The Annual Membership in
the Council is expected to be about 165.00.

Associate Associate membership is available to students, senior

Membership citizens and specified other individuals or organiza-

tions. It will provide for participation in Council-spon-
sored events on the same basis as supporting members and

will include distribution of the basic Council publica-
tions. Associate members do not vote for Board members
or on other business matters chat may be brought before
the Assembly, and the fee schedule will be appropriately
reduced (in the range of $30 annually).

531



529

WHAT ARE THE OPPORTUNITIES AND BENEFITS

OF MEMBERSHIP IN THE COUNCIL?

Enabling an
active member-
ship involvement

Access to state -
of-the-art in-
formation through
communications
technology

Benefits

Membership in the Council will enable Active involvement
in promoting the Council objectives, and toward this
end, the participation in the Council Assembly and in
the inter-member communications systems (described below)
will provide both a unique opportunity and A special
responsibility. The Council, through its information and

nt activities will alert members to opportu-
nities to engage in active advocacy of measures to
strengthen technological developments. The Council will
provide the solid Analysis of this advocacy role.

All members will be entitled to receive publications of
the Council as part of their membership fees and will be
regularly informed regarding the nature of new materials
that may become available, including position papers,
testimony presented on behalf of the Council and related
matters. The Council will make extensive use of communi-
cations to improve awareness of the importance of innova-
tion and technology policy throughout government and an
informed electorate. It is intended that state-of-the-art
information management techniques and associated techno-
logy be used for internal and external communications,
so that the Council will serve as A demonstration of
technical progress as well As serve as an Advocate.

Several types of benefits would accrue to individual and
corporate members as a result of services that could be
performed by the Council including:

1. Access to effective or Alternative channels of influ-
ence And participation in public policy debates on
issues of vit.! interest to the membership;

T. 'nproved 11 climate for R&D And innovation as n
1.nult of sustained efforts by the Council to im-
prove public policies in these areas;

3. Timely information on cerrent government policy devel-
opments, decisions, budgets, programs, regule.ions
and other government Activities that impact on busi-
ness decision or technology innovation based on con-
tinuous scrutiny, systematic monitoring, and analyses
of these Areas by the Council's staff;

4. Access to improved data resources, Analyses, And
Information developed by the Council's staff on tech-
nology innovation and change that can be used by
members for mn planning and management, technology
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and market forecasting, and/or technology policy

analysis and evaluation;

5, potentially large dollar savings to iroividual mem
bers by pooling resources for routine data collec
tion, monitoring current events, or other information

services that could be performed by the Council

staff that are now duplicated by or not available to
members by other means;

6. Participation in the Council's Research Fellow Pro
gram would provide invaluable experience and exposure
and training for senior and midlevel executives in
public affairs and in complex national problems in
science and technology policy under the guidance of
the professional staff;

7. A large portion of members' contributions would be
tax deductible and would be applied to a constructive

and worthy cause; and

8. Members would receive publication recognition (if

desirable) and generate goodwill by supporting an
alternative source of information to the public and
policymakers on tne importance and wise use of the
nation's technological resources.

Helping The Annual Assembly will provide a special forum during

members which a broad range of issues will be reviewed and

to become member discussion and comment will be encouraged. Me

better sessions will include an outline of the planned program

informed for the next year as wel: as scheduled interactions with

Congressional and Executi'e Branch leadership. This an

nual event will be supplemented by other symposia and
workshops at which specific topics are explored in depth.
Member participation will be facilitated by using telecon
ferencing technologies and holding these topical sessions
in various regions of the country. The active and diverse
publications available to members will further enhance
their ability to engage in public policy development on

both a local and national level.
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WHAT ARE SOME OF THE ISSUES AND TOPICS THAT WOULD BE

ADDRESSED IlY THE TECHNOLOGY COUNCIL?

Importance Rather than act as an advocate of R&D as a special inter-
of avoiding est group, the Council would emphasize the ends of tech-
a nertaw, nological progress, by setting a visionary agenda for
self-serving the application of Science and Technology to the benefit
agenda of mankind and the citizens of the United States. Issues

which-are narrow and specific to a particular industry
would normally be treated by that industry's association.
The Council nay, upon request, become involved in such
issues and act in support of an association, but its prin-
cipal role would be in areas where existing associations
do not' become involved. In this context, there are numer-
ous national issues and problems concerning the health
and vitality of the U. S. technological enterprise that
need to be addressed by the Council. To be effective, it
will be necessary to concentrate on a few of the most
critical issues while developing the staff capabilities
of the Council. Later, the agenda can be expanded to
include other important issues.

Need to There is broad consensus that American scientific, inven-
re-evaluate tive and engineering resources have not been effectively
negative deployed for the solution of pressing economic and social
policies that problems. Further, over the past decade, public policies
discourage have created disincentives for innovation, resulting in
development a marked decline in the rate o" technological development
of technology and change that now underlays many of out larger economic

problems. It must be clearly recognized that the decline
in technological innovation is a major component of the
present economic malaise\ and has an effect on the prob-
lems of inflation, productivity, balance-of-trade, capi-
tal investment, energy and materials resources.

Dynamic nature .he specific agenda for the Council will be dynamic,
of Council reflecting continuing assessment of the government-indus-
Agenda try-university relationships that affect the development

and effective utilization of technology. The process
whereby this agenda is developed will be based upon Coun-
cil deliberations, utilizing various resources, including
consulting its membership, the Policy Advisory Committee
and the Council Governing Board as well Is the Council
Professional staff. External information resources will
play a vital role in guiding these bodies, and extensive
use will be made of opportunities to explore issues with
Congressional and Executive Branch sou es. During the
formative period for the Council, its capacity for assess-
ment and review of potential issues will be growing and
the ability to deal with an increasing set of activities
will enable a broader agenda than is initially possible.
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U.S. technology

Typical Issues

Tax and
financial
incentives

Regulatory
and policy
reforms

532

During its early development, the Council will have to

apply a highly selective process of priority-setting, in

order to focus its efforts and increas, its impact.

Io general, the Council will be working in defense of

the U.S. technological enterprise and its choice of is-

sues, and the positions it takes will be consistent with

this role. Positions that are developed will be publi-

cized and used in interactions with policy-makers and
translated into- specific courses of action whenever pos-

sible. Council policies regarding the clearance and appro-

val process fol. such statements and advocacy programs

will be based upon the principles of timeliness and the

broadest possible consensus within the Council.

Recognizing the dynamic nature of the policy scene and

the process and objectives outlined above, the following

examples should provide an indication of the types of

issu^s that could be addressed by the Council:

I. :Anent of an effective national program of tax
and financial incentives to stimulate growth in tech-

nology directly targeted at:

a) restoring and maintaining America's competitive
advantate in world markets;

b) solving critical economic, social, and environ-

mental problems;

c) improving the cost-effectiveness and viability
of the national defense; and

d) advancing America's leadership on the frontiers

of science and innovation.

2. Enactment of regulatory and policy reforms that will

begin to unravel counter-productive barriers and ob-

structions to technology innovations including:.

a) reduction of restraints to international and
interstate commerce and competitiorras market
barriers to adoption and diffusion of new

technology;

b) patent reforms that encourage full use and
exploitation of the nation's technical base;

c) creation of new market and trade opportunities
through g:.:ernment fiscal and procurement

policies;

d) clarification and antitrust regulations to permit

industrial cooperation in RAD and encourage the
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use of the nation's scientific and technological
resources; and

e) reform of product liability laws that allow exces-
sive punitative court awards, forcing industrial
R&D spending to be used to defend old product
lines and discouraging introduction of new
technology.

Innovation incentives would be calibrated to achieve the
desired impact at least cost to the economy. A full
range of tax and financial incentives would be analyzed
for cost - effectiveness for achieving each of the objec-
tives. The program could be designed to provide increas-
ing levels of incentives for achieving a hierarchy of
national objectives. For instance, the innovation inCen
tives'program could be structured to increau the level
of support to channel investments

into priority areas to
achieve:

a) competitive advantage in world markets
b) supremacy in frontier S&T a.:as
c) increased venture capital formation
d) solving critical national problems

Revitalizing Appropriate tax and financial incentives, coupled with athe economy reduction in inappropriate and unnecessary regulatory
constraints, could provide a powerful engine for revital-
izing the economy and solving a wide range of national
problems by exploiting private inventiveness and enter-
prise. This approach relies on individual initiative,
self-reliance and the inventive spirit of American indus-
try to solve problems of national scope, but in the rar-
ketplace and at a grass-roots level where they can bebest solved. Government intervention at the marketplace
level has often failed to deliver the desired impact,
largely because such approaches tend to be too inflex-
ible, unimaginative, and/or policy hamstrung.

Continued Once tax, financial and deregulation programs have beenresearch in enacted, market forces will provide an incentive to per-specific tech- form more R&D and to advance the technology base in anology policy wide variety of areas. The Council's efforts can be sup-
probLeIns portive of this trend and can expand into new areas, for

which exploratory evaluation and assessment had been
carried out by the staff. These efforts could be aimedat solving more specific technology policy problems,
providing coordination and information between government
and industry, and evaluating progress and effectiveness
of the new innovation

incentives. Here too, priorities
must be set toward those areas promising greatest bene-fits. Examples of secondary objectives that may beadopted are:

t
3
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1. Policy research and reviews of critical areas of

national technology policy aimed at developing and

supporting a comprehensive policy position. These

efforts would reinforce and implement the primary
objectives of supporting innovations targeted toward
economic and other national objectives. Here again,
priorities would be set, perhaps focusing on produc-
tivity increases that can free capital for investment
in other areas of the economy. Areas that may be
given attention include:

- telecommunications

- automation and robotics
energy and materials resources and substitution
environmental control

- argiculture resources
-' biotechnology
- building materials and architectural systems
- health and financial security
- public safety systems
- information and communications systems
- space industrialization

Better Government 2. Institutional problems in public decision-making, RAD
Industry dialogue management, and the interface between government and

industrial sector arc difficult to solve, but of

vital importance to the efficient and wise use of
technical resources over the long-range. Policy re-
search and action on several institutional dimen-

sions of technology policy are also needed although
progress will inevitably be slower in these areas.

Public _Under- 3. Public understanding of technology policy issues is

standing of also a major problem that should be addressed, be-
Technology ginning with winning public support for tax-finsr.-

cial incentives. The public must be better informed
about scientific and technical basis of major policy
decisions to make informed judgments on various tech-
nical subjects. Problems that could be addressei are
(a) credible sources of information to the press;
(b) access to credible technical information by pub-
lic interest groups; (c) accuracy and credibility of
scientific and technical information in policy de-
bates; and (d) unethical use or abuse of scientific
and technical knowledge, methods and expertise in

the policy-making process.
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How WOULD THE TECHNOLOGY COUNCIL BE ORGANIZED

TO ACHIEVE ITS OBJECTIVES?

Council's dual
emphasis
policy develop-
ment and
communication

The Council's
Assembly

The organization of the Council should reflect both the
important roles of policy develcment and refinement
(the substance of what will need to be communicated) as
well as the process of internal and external communi-
cation that are critical to the effective advocacy role
that the Council is expected to play. Generally, the
by-laws, organization, and management of the Council
would create a suitable environment to attain high stan-
dards of technology policy research, and to maintain an
active communication system for informa.ion and find-
ings, in order to be both credible and influential in
public policy debates.

Given these objectives, the organization that is being
suggested would have two major programmatic divisions,
Policy Research and Public Affairs and Information, and
a support division responsible for finance and adminis-
tration. This leads to an organizational structure for
the Cc.acil illustrated in Figure 1.

The principal body for developing member input is the
Assembly, and all members would be entitled to partici-
pate in the Assembly on an equitable basis. The Assembly
will meet at least annually, at which time the officers
of the Council will report on Council activities, plans
for the coming year, and present an accounting of finan-
cial and budgetary matters. It is expected that the An-
nual Assembly will also provide a forum for presentation
and review of technology policy issues, workshops for
position paper development, and opportunities for inter-
action with the Government. The Annual Assembly will
also elect the following members of the Governing Board:

Chairman (one year term)
Chairman-elect

Six members-at-large (one year terms)

In addition, the Governing Board would include:

12 Senior Members (two year terms - alternating
with six elected each year)

Ex-officio: President, Vice-President (Policy De-
velopmont), Vice-Preside.t (Public Affairs and

Information Systems), and Chairman of the Policy
Advisory C-mmittee.

The candidates for election to the Board will be derived
from noainations made by a Nomination.. And Appointments
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Ccamittee that will be responsible for presenting the
annual Governing Board Slate.

Council's The Governing Board will serve as the Board of Directors
Governing for the Council establishing and reviewing policies and
Board programs, approving key staff avointments and salary

structure, establishing and reviewing management princi-
ples, and providing a continuing oversight of Council
management and activities. Board Members will he paid a
nominal fee for their service on the Board.

Policy The Board will be assisted in its role, particularly
Advisory regarding the technical content of issue papers and
ahmaittee specific positions proposed for the Council by the Policy

Advisory Committee. Members of this Committee will be
.opointed from a list submitted by the President and
approved by the Governing Board. Policy Advisory Commit-
tee membership will normally be for a period of three
years, and will serve on a voluntary basis (expenses
paid). Extensive use will be made of electronic circula-
tion and review of materials in its work.

Senior Members of the Governing Board will be nominated
and elected by Sponsoring Members of the Council and are
intended to provide a degree of continuity on the Board,
with six Senior Members retaining their positions at

each annual Board election. Senior Members may be re-
elected for a maximum of three consecutive terms on the
Board.

The Officers of the Council arcs

President - Full time position appointed by the
Governing Board for a six-year term. Serves as
Chief Exectuve Officer and primary spokesman for
the Council. Has Executive authority to carry
out the provisi:.is of the by-laws, implement policy
set by the Board, and appoints officers and staff.
Reviews and approves all publications submitted by
the staff with the advice of the Policy Advisory
Committee.

Vice-President (Policy Development) - A full time
position nominated 1sy the President and approved by
the Board, will be responsible for selecting and
managing the staff that will be principally engaged
in developing and articulating policy positions for
the Counel, preparing issue papers, discussions of
issues, etc.

Vice-President (Public Affairs and Information) -
A full time position nominated by the President and
approved by the Board, will manage the internal and
external communications of the Council, organize
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and develop the program for the Annual ' embly,
coordinate inputs to the Congress and Executive
Branch and other public relations activities.

VicePresident (Membership/Finance) A full time
position appointed by the President, will be re
sponsible for membership development, financial man
agement and budget preparation, and general admin
istration including personnel matters and facility
management.

In addition to the principal officers listed above, the
staff of the Council may be further structured to facili
tate management of its various activities. It is expected
that the majority of the staff would be full time and
that staff officers would be in the Washington, D.C. area.

A resident research fellowship program would augment the
Council's professional staff, bringing midlevel and sen
ior executives and academicians with expertise in desired
areas .nto the Council, to work on critical issues and
projects for defined periods (one or two years).
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TECtINOLOGY COUNCIL OF THE UNITED STATES

ASSEMBLY

GOVERNING
BOAPD

PRESIDENT POLICY ADVISORY
COMMITTEE

VICE PRESIDENT
PUBLIC AFFAIRS &

INFORMATION

INFORMATION

VICE PRESIDENT
ADMINISTRATION
AND FINANCE

VICE PRESIDENT
POLICY

DEVELOPMErT

&MINISTRATION POLICY DEVELOPMENT

o Publications o Personnel o Near.term problems

o Library o Facility o Position Papers

o Teleconference Management o Current Events

o Data Bank Network o Advocacy

o Telecommunications o Reports

o Journal: kmerican
Technology

PUBLIC AFFAIRS TREASURER POLICY RESEARCH

o Resource Bank o Fund Raising

o Current Affairs o Membership
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o Public Info.
o Gov't. Liaison
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WOW AND *EN WILL THE COUNCIL BE FORMED?

Need for . The process of defining the general nature, objectives
Technological and some of the operating characteristics of the Council
Community has begun. This draft description provides the framework
Support on which the Council can be organized, but it will need

further refinement and shaping as well as the support
and assistance of leaders in the U.S. technological
community.

Next Steps The next steps toward the formal establishment of the
Council includet

Step IS. Review Draft Description with a select group
of industry, academic, and government
leaders, and identify a list of those who
would be appropriate for membership on a
formal organising committee. Obtain commit-
ments from approximately thirty individuals
who would be willing to become a part of
this committee.

Step lb. In parallel with Step la. above, approach
possible sources of start-up funding in the
range of 510-30K to cover necessary expenses
of the organizing process such as supplies,
printing, postage, secretarial and administra-
tive support, legal service', and travel.

Step 2. "Convene Organising Committee. Define leader-
ship for the various organizing functions
such as membership, finance, charter and by-
laws, program and organization. Initiate the
processes of chartering the Council, develop-
ing a prospectus and solicitation of further

start-up funding. Solicit prospective charter
members.

Step 3. Charter Council, establish interim Governing
Board (based upon Organising Committee).

Step 4. Begin Operations.

Emphasis The above abbreviated sequence is only an outline of the
upon

many interrelated steps that must be taken to bring this
Quality concept to life. Further refinement of this process will

be required and a more detailed description will be a
high priority project during the organisational phase.
The Council should begin its operations on a firm basis,
with high quality workmanship an expected characteristic
- from the very beginning of its existence.
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The timing of these steps is not firm, but it is

expected that Step la and b should be complete by

October 1, 1981. Step 2 would occur in 04.tober and Step

4 would be approximately January 1, 1982.

The initial work on the Council has been carried.out by
an exploratory group that has served on a voluntary

basis to prepare and review this description. For further
information, contact:

Dr. Russell C. Drew
Chairman, Technology Council Exploratory Croup

701 Clear Spring Road
Great Falls, Virgiria 22066
Tel: (7a3) 430-1515
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paiw.,Finally, I think the institution has to be non-threat,-
:ening and. really non-overlapping with major other institutions
that indeed ..have Valuable and continuing roles. I'm concerned
about the relationship with the Department of Commerce here. I

,don't thinks that has ,___been &clearly delineated and those lines care-
fuUy nee'd: forratfresh new start here I think
seemaL be Iiidietitiid by the Past fecoirof\vhat has happened to
;programa s,that.haVe found their home in the Department of Com-

hlthis .

Finally,. I think we; have to recognize that it must have some-
thiligin there for both large and small businesses. I'm a small busi-
nese.or associated with a small busine...s now. I can see the prob-
lems .there but In also see the great advantage and the dynamic
nature of the small business community. We have to have big
.firms. We have ;to;have.the resources.of those big firms in many of
the marketplace areas where the U.S. is gOing to have to be pre-
eminent, but we also need the creativity of the dynamic nature of
small businesses and I like the idea of having a separate recognized
focus.

SBIR, I think, was one of the best policy implementations that
has come down the pike in a long time. I think it needs further
expansion actually, but that's an example of a program which
could find a.special home and a special focus.

Finally, let me go on to the Department of Science and Technolo-
gy. I've been an advocate of that ni.the 'Past. I testified before this
Committee ,in favor of it, I think. In the context of today's problem,
however, I am asking myself some questions, what does it really do
for that and frankly I'm getting maybe not very much. Just bring-
ing those elements together under some large department head
seems to be lesi critical now than I thought maybe one day it was.
NSF has shown a lot of power and they have accomplished what I
think is a very significant purpose. They have people recognizing
the importance of basic research throughout the Congress and the
private and public sector.

Basic research is not the answer to the competitiveness problem.
Therefore, I was a little dismayed from the President's statement
on targeting competitiveness and one of the few financial steps
that was included was the doubling of the NSF basic research
budget. I think the equivalent is facing a burning building, start
building a dam to collect water. They are two different sort of ac-
tivities. Frankly, I think the foundation probably can stand on its
own two feet now as a basic research supporting institution.

That summarizes some favorite points of mine, Mr. Chairman. I
will look forward to the opportunity on the part of the IEEE and
the American Association of Engineering Societies that are also in-
terested in your continuing review of technology policy and we
hope we will be able to provide constructive thoughts, suggestions,
comments from time to time.

[The bill H.R. 2164, plus the prepared statement of Dr. Russell C.
Drew follow:]

74-871 0-87-18
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100ru CONGRESS
18T SE8810N FL R. 2164.

To aavance the national prosperity nd welfare, to establish a Department of
Science and Technology, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

! APRIL 23, 1987

Mr. BROWN of California introduced the following bill; which was referred to the
Committee on Government and Operations

A BILL
To advance the national prosperity and welfare, to establish a

Department of Science and Technology, and for other
purposes;

1 Be it enacted by the Senate and House of Representa-

2 tivis of the United States of America in Congress assembled,

3 SECTION 1. SHORT TITLE.

4 This Act may be cited as the "Department of Science

5 and Technology Act".

6 SEC. 2. FINDINGS.

7 The Congress finds and declares that:

8 (1) The productivity and rate of innovation of

9 many national industries are lagging compared with

10 historical patterns and with the performance of the
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2

1 same industries in other nations, and are not sufficient

2 to prat Mee for a healthy national economy.

3 (2) The international balance of trade has been

4 unfavorable to the United States for several years, in-

5 eluding unfavorable balances in some industries heavily

6 dependent upon technology.

7 (3) High-technology industries have been responsi-

8 ble for the creation of a higher share of new jobs than

9 low-technology industries, and the development of new

10 technologies is necessary to restore the United States

11 to a leadership position in many established industries.

12 (4) The development of a new teelniology either

13 offers new goods or services for the national welfare or

14 provides existing goods and services at lower costs.

15 Thus, new technologies are generally counterinflation-

16 ary, facilitate market penetration, i.nprove the national

17 balance of trade, and s.-2port the United States dollar

18 in international monetary exchange.

19 (5) Other development nations generally have

20 closer Govornment-industry cooperation than does the

21 United States, particularly in the foreign trade area.

22 With the increasingly global trade patterns that accom-

23 pany world development and the penetration of United

24 States markets by foreign competitors, the United

On 2164 III

:,......_.L;:--
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1 States will have to provide for closer Government-

2 industry cooperation in order to compete successfully.

3 (6) To ensure a healthy national society and econ-

4 omy there is a need to forge closer links among sectors

5 of society. In the arena of technology, improved links

6 among Government, industry, academia, and the pro-

7 fession's are essential. Many new discoveries and ad-

8 vances in science occur in universities and Government

9 laboratories, while the application of this new knowl-

10 edge to commercial and useful public purposes depends

11 largely upon actions by business, labor, and other parts

12 of Government.

1,1 (7) The efforts of the Federal Government to

14 transfer technology to non-Federal entities could be

15 improved. Such increased efforts would improve dis-

18 semination and use of existing Federal technologies

17 within the private sector.

18 (3) The Nation had not given adequate attention

19 to its requirements for engineering and technical man-

20 power, to the need for engineering and technical re-

21 search, or to the accomplishment of its engineers and

22 technicians.

23 (9) The potential of small business for technologi-

24 cal innovation and the creation of new jobs is great but

T, "1
2164 IR
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1 has been inadequately realized, largely through the

2 inattention of Government.

3 (10) Emerging national problems frequently

4 receive inadequate attention in the executive branch of

5 the Federal Government because existing agencies

6 have existing missions and little incentive to extend

7 themselves beyond those missions. A department with

8 a broad mandate to help United States industry to

9 regain preeminence and to restore a favorable trade

10 balance is badly needed.

11 (11) Within the National Science Foundation and

12 the Department of Commerce there are several good

13 programs designed to encourage technology develop-

14 ment or to meet needs for applied research and devel-

15 opment pertinent to national problems. These pro-

16 grams, however, are generally too small to have signif-

17 ifInt impact and tend to be regarded as stepchildren by

18 the department or agency in which they are currently

19 housed. These programs could form the core of neces-

20 sary n w components of a Department of Science and

21 Technology if organized into an Office of Policy, Anal-

22 ysis, and Assessment, a National Bureau of Technolo-

23 gy Transfer, and an Advanced Research Projects

24 Administration.
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1 SEC. 3. PURPOSE. ,

2 It is the purpose of this Act to promote the advance of

3 science and technology, technological innovation, technology

4 utilization, and the supply of technological manpower for the

5 improvement of the economic, environmental, and social

6 well-being of the United States by molding the National Sci-

ence Foundation and selected parts of the Department of

Commerce into a Department of Science and Technology.

SEC. 4. DEFINITIONS.

As used in this Act (except where the context otherwise

requires)

(1) the term "Department" means the Depart-

ment of Science and Technology established by this

Act;

(2) the term "Secretary" means the Secretary of

Science and Technology;

(3) the, term "Board" means the National Tech-

nology board established by this Act;

(4) the term "Foundation" means the Advanced

Research Projects Foundation established by this Act;

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21 and

22

23 Advanced Research Projects Foundation.

(5) the term "Director" means the Director of the



6
1 SEC. 5. ESTABLISHMENT OF THE DEPARTMENT OF SCIENCE

2 AND TECHNOLOGY.

3 (a) IN GENERALThere is hereby established at the

4 seat of government an executive department to be known as

5 the Department of Science and Technology. There shall be at

6 the head of the Department a Secretary of Science and Tech-

7 nology. The Department shall be administered, in accordance

8 with the provisions of this Act, under the supervision and

9 direction of the Secretary.

10 (b) ENTITIES WITHIN THE DEPARTMENT.There are

11 hereby established in the Department-

12 (1) an Office of Policy, Analysis, and Assessment,

13 to function in accordance with section 8;

14 (2) a National Technology Board, to function in

15 accordance with section 9;

16 (3) an Advanced Research Projects Foundation, to

17 function in accordance with section 10; and

18 (4) a National Bureau of Technology Transfer, to

19 function in accordance with section 11.

20 (c) TRANSFERS TO THE DEPARTMENT. There are

21 hereby transferreti to the Department-

22 (1) the National Bureau of Standards of the De-

23 partment of Commcrcc, which shall become the Na-

24 tional Bureau of Standards of the Department;

25 (2) the National Technical Information Service of

26 the Department. of Commerce, which shall become a

one 216.1 III
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1 -part of the National Bureau of Technology Transfer of

2 the Department;

3 (3) the- National Science Foundation, which shall

4 become the National Science Foundation of the

5 Department;

6 (4). the National Science Board, which shall

become the National Science Board of the Department;

8 (5) the functions of the Office of Science and

9 Technology Policy contained in- title I of Public Law

10 94-282, which shall be assigned to the Office of

11. Policy, Analysis, and Assessment of the Department;

12 (6) all the functions, powers, duties, and authori-

13 ties specifically assigned to the Secretary of Commerce

14 or to the Office of Productivity, Technology, and limo-

15 vation under the Stevenson-Wydler Technology Inno-

16 vation Act of 1980, which shall be assigned to the

17 Office of Policy, Analysis, and Assessment of thl 'e-

18 partment, except for the Cooperative Research Cen-

19 ters, which shall be transferred to the Foundation and

20 the functions under Public Law 99-382 which shall be

21 transferred to the National Bureau of Technology

22 Transfer; and

23 (7) such other programs and activities within the

24 executive branch as the President may identify and

4411R 2184 Ur
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1 transfer by Executive order within six months after the

2 date of the enactment of this Act.

3 SEC. 6. SECRETARY OF SCIENCE AND TECHNOLOGY.

4 (ai IN GENERAL.The Secretary shall be appointed by

5 the President, by and with the advice and consent of the

6

7

8

9

10

11

12

13

14

15

16

17 (c) FORMULATION OF PROGRAMS AND BUDGETS.-
18 The Secretary. shall formulate the programs and budgets of

19 the Department.

20 SEC. 7. DEPUTY SECRETARY AND OTHER OFFICERS.

21 (a) DEPUTY SECRETARY. There shall be a Deputy

22 Secretary of Science and Technology who shall be appointed

23 by the President, by and with the advice and consent of the

24 Senate. Before any person is appointed as Deputy Secretary,

25 the President shall afforl the Board and the National Science

Senate. Before any person is appointed as Secretary, the

President shall afford both the Board and National Science

Board the opportunity to make recommendation with respect

to such appointment. The Secretary shall receive basic pay at

the rate payable for level I of the Executive Schedule under

section 5312 of title 5, United States Code.

(b) AUTHORITY TO DELEGATE FUNCTIONS.The Sec

retary may make such provisions as he deems appropnat'

authorizing the performance by any other officer. agency, or

employee of the Department of any of his functions under this

Act.

*BR 2164 HI
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1 Board the opportunity to make recommendations with re-

2 spect to such appointment. The Deputy Secretary shall re-

3 ceive basic pay at the rate payable for level II of the Execu-

4 tive Schedule under section 5313 of title 5, United States

5 Code, shall serve as the Director of the Office of Policy,

6 Analysis, and Assessment within the Office of the Secretary,

7 and shall perform such other duties and exercise such powers

8 as the Secretary may prescribe. The Deputy Secretary shall

9 act for, and exercise the powers of, the Secretary during the

10 absence or disability of the Secretary or in the event of a

11 vacancy in the office of Secretary.

12 (b) UNDER8ROBETAPIE8.There shall be two Under-

13 secretaries of Science and Technology, one of whom shall

14 serve as the Director of the National Science FoundAtion and

15 the other of which shall serve as the Director. They shall

16 each receive basic pay at the rate payable for level III of the

17 Executive Schedule under section 5314 of title 5, United

18 States Code, and shall be appointed by the President, by and

19 with the advice and consent of the Senate.

20 (c) ASSISTANT SROBETARIES.There shall be as many

21 as nine Assistant Secretaries of Science and Technology who

22 shall be appointed by the President, by and with the advice

23 and consent of the Senate. Each Assistant Secretary shall

24 receive basic pay at the rate payable for level IV of the Ex-

25 ecutive Schedule under section 5315 of title 5, United States

HE 2164.p 2
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1 Code, and shall perform such duties and exercise such powers

2 as the Director may prescribe. One Assistant Secretary shall

3 have responsibility for each of the following:

4 (1) the Office of General Counsel;-

t (2) the Office of Inspector General;

6 (3) the National Bureau of Standards; and

7 (4) the National Bureau of Technology Transfer.

8 (d) IDENTIFICATION OF FUNCTIONS.At- the time of

9 the name of any individual is submitted for confirmation- to

10 the position of Assistant Secretary, the President shall identi-

11 fy with particularity the function or functions for which such

12 individual will be responsible.

13 (e) ADDITIONAL OFFICEES.There shall be up to 10

14 additional officers- of the Department who shall receive basic

15 pay at the rate payable for level V of the Executive Schedule

16 under section 5316 of tide 5, United States Code.

17 SEC. 8. OFFICE OF PuLICY, ANALYSIS, AND ASSESSMENT.

18 The Office of Policy, Analysis, and Assessment shall be

19 composed of divisions on International Science and Technolo-

20 gy Policy, on Institutional and Human Resource Develop-

21 ment, on National Programs, and on National Science and

22 Technology Policy Coordination. In addition to performing

23 the functions transferred to it under sectinn 5 the Office

24 shall-

1M 2184 Ili
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1 (1) foster communication )etwen scientific and

2 technological agencies of the Federal Government and

3 the business, community;

4 (2) recommend to the Director for transmission to

5 the President such changes in the laws, procedures,

6 and practices of the Federal Government as may be

7 required to enable the Nation's businesses to bene-

8 fit more fully from more advanced and newer

9 technologies;

10 (3) encourage the temporary exchange of profes-

11 sional personnel between academia and industry to pro-

12 mote the purpose of this Act as set forth in section 3;

13 (4) conduct technology assessmontd, including

14 studies of the effects of technology upon the quality of

15 national life;

16 (5) determine the relationships of technological de-

17 velopments and international technology transfers to

13 the output, employment, productivity, and world trade

19 performance of 'United States and foreign industrial

20 sectors;

21 (6) in cooperation with statistical agencies of the

22 Federal Government, develop improved indicators of

23 the state of technology, such as measi .res of innovation

24 and productivity;

eHlt 2164 IIi
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1 (7) determine the influence of economic conditions,

2 labor conditions, industrial structure and management,

3 and government policies on industrial innovation and

4 development of technology;

5 (8) determine the influence and effects of technol-

6 ogy utilization upon the environment, health, and social

7 well-being of our society;

8 (9) identify technological needs, problems, and op-

9 portunities within and across industrial sectors that, if

10 addressed, could make a significant contribution to the

11 economy, health, environment, and social well-being of

12 the United States;

13 (10) assess whether the capital, technical, and

14 other resources being allocated to domestic industrial

15 sectors which are likely to generate new technologies

16 are adequate to meet private and social demands for

17 goods and services and to promote productivity and

18 economic growth;

19 (11) propose and support studies and policy ex-

20 periments, in cooperation with other Federal agencies,

21 to determine the effectiveness of measures with the

22 potential of advancing United States technological

23 innovation;

24 (12) recommend to the Director, for transmission

25 to the President and Congress, Government measures

, k i.....
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1 with the potential of advancing United States techno-

2 logical innovation and exploiting innavations of foreign

3 origin to further the purpose of this Act;

4 (13) survey international technological develop-

5 ments; and

6 (14) develop a national technology policy and plan

7 for periodic updating of such policy.

8 BBC. t. NATIONAL TECHNOLOGY BOARD.

9 (a) IN GENERAL. There is established within the De-

10 partment a National Technology Board. The Board shall

11 consist of 24 members to be appointed by the President, by

12 and with the advice and consent of the Senate. In addition to

13 any powers and functions otherwise granted to it by this Act,

14 the Board shall establish general policy for the Advanced Re-

15 search Projects Foundation and review its budget and pro-

16 grams, within the framework of applicable national policies

17 as set forth by the President and the Congress.

18 (b) APPOINTMENT of MEMSBES.The persons nomi-

19 noted for appointment as members of the Board (1) shall be

20 eminent in the fields of business, labor, research, new product

21 development, engineering, law, education, management con-

22 suiting, environment, international relations, and public af-

23 fairs; (2) shall be selected solely on the basis of en dished

24 records of distinguished service; and (3) shall be so selected

25 as to provide representation of a cross-section of the current

jR&2164 IH
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1 and emerging industrial voice of the Nation. The President is

2 requested, in the making of nominations of persons for ap-

3 pointment as members of the Board, to give due consider-

4 ation to any recommendations for nomination which may be

5 submitted to him by the National Academies, professional so-

6 cieties, business associations, labor associations, and other

7 appropriate organizations.

8 (c) TERMS OF OFFICE.(1) The term of office of each

9 member of the Bnard, other than the original members, shall

10 be 6 years; except that any member appointed to fill a vacan-

11 cy occurring prior to the expiration of the term for which his

12 predecessor was appointed shall be appointed for the remain-

13 der of such term. Any person, other than the Director, who

14 has been a member of the Board for 12 consecutive years

15 shall thereafter be ineligible for appoint:nent during the two-

1F year period following the expiration of such 12th year.

17 (2) The original members of the Board shall be elected

18 to 3 classes of 8 members each; one class shall have a term of

19 2 years, one a term of 4 years, and the other a term of 6

20 years.

21 (d) MEETIN08.The Board shall meet at least quarter-

22 ly at the call of the Chairman or whenever one-third of the

23 members so request in writing. A majority of the members of

24 the Board shall constitute a quorum. Each member shall be

25 given notice, by registered mail or certified mail mailed to his
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1 last known address of record not less than 15 days prior to

2 any meeting, of the call of such meeting.

(e) EXECUTIVE COMILITTEE; OTHEE COMMITTEES.-

4 The Board shall have an executive committee, and may dele-

5 gate to it or to the Secretary such of the powers and func-

6 tions granted to the Board by this Act as it deems appropri-
f.

7 ate. The Board is authorized to appoint front among its mem-

8 hers such other committees as it deems necessary, and to

9 assign to committees so appointed such survey and advisory

10 functions as the Board deems appropriate to assist it in ezer-

11 cuing its powers and functions under this Act.

12 (f) CHAIRMAN AM VICE CHAIRMAN.The election of

13 the Chairman and Vice Chairman of the Board shall take

14 place at each annual meeting occurring in at even-numbered

15 year. The Vice Chairman shall perform the duties of the

16 Chairman in his absence. In case a vacancy occurs it the

17 chairmanship or vice chairmanship, the Board shall elect a

18 member to fill such vacancy.

19 (g) STAFF.The Board may, with the concurrence of a

20 majority of its members, permit the appointment of a staff

21 consisting of not more than 5 professional staff members and

22 such clerical staff members as may be necessary. Such staff

23 shall be appointed by the Secretary, after consultation with

24 the Chairman of the Board, and assigned at the direction of

25 the Board. The professional members of such staff may be
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1 appointed without regard to the provisions of title 5 govern-

2 ing appointanents in the competitive service, and the provi-

,3 sip& of ohapter 51 of title 5 .relating to clarification, and

4 compensated at a rate not exceeding the appropriate rate

5 provided for individuals in grade GS-18 of the General

6 Schedule under section 5332 of fide 5, as may be necessary

7 to provide for the performance of such duties as may be pre-

8 scribed by the Board in connection with the exercise of its

9 powers and functions unner this Act.

10 (h) SPECIAL COMMIS/HONS.The Board is authorized

11 to establish such special commissions ts it may from time to

12 time deem necessary for the purposes of this Act.

13 (i) REPORTS. (1) The Board shall render an annual

14 report to the President, for submission to the Congress on or

15 before January 31 in each year. Such report shall deal essen-

16 tinily, though not necessarily exclusively, with policy issues

17 or matters which affect the Foundation or with which the

18 Board in its official role as the policymaking body of the

19 Foundation is concerned.

20 (2) The Board shall render to the President and the

21 Congress such additional reports on specific policy matters as

22 it deems appropriate.

23 SEC. 10. ADVANCED RESEARCH PROJECT'S FOUNDATION.

24 (a) IN GENERAL.There is established in the Depart.-

25 ment an agency to be known as the Advanced 'esearch

clilt 2164 111

560



558

17

1 Projects Foundation. The 7Jundation shall consist of a Na-

2 tional Technology Board and a Director.

3 (b) FUNCTIONS.The Foundation is authorized and di-

4 rected-

5 (1) to =due' programs of research and other ac-

6 tivities to lay the groundwork for the development and

7 use by United State3 industry of advanced and innova-

8 tive manufacturing and process technologies;

9 (2) to conduct programs of research and other ac-

10 tivities jointly with consortia of United States industry

11 aimed at solving generic problems of specific industries

12 and making those industries more competitive in world

13 markets;

14 (3) to award grants and enter into contracts for

15 the purpo^e of ensuring that United States industry in-

16 eluding small business is competitive in emerging high-

17 technology industries;

18 (4) to enter into cost-sharing arrangements with

19 United States industry to install, test, and shake down

20 major first-a-kind equipment or existing equipment in

21 new applications if such arrangements, in opinion of

22 the Director and the Board, will help increase competi-

23 tiveness of participating industrie3 in world markets;

21 (5) to carry out all functions, powers, duties, and

25 responsibilities related . to the Cooperative Research

1 ° % :
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Centers created under section 4 and section 6 of the

2 Stevenson-Wydler Technology Innovation Act of 1980;

3 and

4 (6) to assist industry as requested, in providing for

5 the skilled workforce necessary to run high-technology

6 equipment including, bul. not limited to, curriculum de-

7 velopment and the establishment of model training pro-

8 grains at educational institutions, industrial classrooms,

9 and elsewhere.

10 SEC. 11. NATIONAL BUREAU OF TECHNOLOGY TRANSFER.

11 The National Bureau of Technology Transfer, in addi-

12 tion to performing those functions transferred to it under sec-

13 tion 5, shall-

14 (1) in coordination with existing public and private

15 systems and in cooperation with the Office of Policy,

16 P nalysis, and Assessment, develop and implement a

17 coherent National Information and Statistics Policy di-

18 rected to fuller and more efficient utilization of existing

19 information systems and the meeting of presently un-

20 fulfilled national information needs, including the infor-

mation required for informed public and private policy

22 formulation;

25 (2) in cooperation with other public and private

24 agencies and the National Office of Policy, Analysis,

25 and Assessment, develop comprehensive computerized
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1 National Information and Statistics Data Banks and in-

2 dexes to be made readily accessible to Federal, State,

3 and local governments, business and industrial con-

4 terns, educational institutions, and other interested in-

5 dividuals and organizations;

6 (3) collect, analyze, compile, and publish informa-

7 Lion concerning grants and contracts awarded to busi-

8 ness concerns by scientific and technological agencies

9 of the Federal Government, and the procedures for

10 handling proposals submitted by small business

11 concerns;

12 (4) assist individual business concerns in obtaining

13 information regarding programs, policies, regulations,

14 and procedures of the Federal Government, and as-

15 sist such businesses in dealing with the Federal

16 Government;

17 (5) review the Government's existing information

18 collection and dissemination functions and facilities and

19 recommend improvements and methods of filling infor-

20 mation gaps avoiding duplication, creating an index

21 of information sourcis, and implementing maximum.

22 utilization;

23 (6) provide a full array of information and statisti-

24 cal services regarding inventions, technical information,

25 products, processes, research, and development from

1111.2i441H
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1 the Federal' laboratories and agencies as well as for-

2 eign advancements;

3 (7) act as a repository of all nonproprietary scien-

4 tific and technical information collected by Federal

5 agencies, including information on technical innovation

6 process and foreign manufacturing technologies; and

7 (8) oper.te a clearinghouse for date relating to

8 technological innovation and industrial competence to

9 coordinate available information resources in the pri-

10 vate sector.

11 SEC. 12. GENERAL AUTHORITY OF THE DEPARTMENT.

12 (a) IN GENERAL.The Secretary shall have the au-.

13

14

15

16

17

18

19

20

21

22

23

24

25

thority, within the limits of available appropriations, to do all

things necessary to carry out the provisions of this Act, in-

cluding (but not limited to) the authority

(1) to establish additional offices and other organiz,_

zational structures within the Department;

(2) to prescribe such rules and regulations as the

Secretary deg ms necessary governing the manner of

the Department's ,perations and its organization and

personnel;

(3) to make such expenditures as may be neces-

sary for administering the provisions of this Act;

(4) to enter into grants, contracts, cooperative

agreements, or other arrangements with whatever per-
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1 sons, organizations, or other entities are deemed most

2 useful by the Secretary to accomplish the purpose of

3 this Act;

4 (5) to acquire, hold, and sell real and personal

5 property of all kinds necessary to carry out the purpose

6 of this Act;

7 (6) to receive and use funds and property donated

8 by others, if such funds and property may be used in

9 furtherance of the purpose of this Act, and to rcquest

10 the Secretary of the Treasury to invest and reinvest

11 such funds in securities of the U. ited States or in :Amu-

12 riti s guaranteed by the United States, with principal

13 and interest deposited to the credit of the Department

14 and disbursable upon the order of the Secretary;

15 (7) to accept and utilize the services of voluntary

16 and uncompensated personnel and to provide tra:rspor-

17 tation and subsistence as authorized by section 5703 of

18 title 5, United States Code, for persons serving without

19 compensation;

20 (8) to arrange with and reimburse other FeJeral

21 agencies for any activity which the Department is au-

22 thorized to conduct;

23 (9) to receive funds from other Federal agencies

24 for any activity which the Department or such other

25 agencies are authorized to conduct, either in advance

6U! 2r64 ni
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1 of or after performance of such activities by the De-

2 partment or its contractors;

3 (10) to appoint and fix the compensation of per-

4 somiel, including temporary personnel and consultants,

5 necessary to carry out the provisions of this Act; and

6 (11) to appoint, without regard to the civil-service

laws, such advisory committees as shall be appropriate

8 for the purpose of consultation with and advice to the

Department in performance of its functions.

10 (b) Except as provided otherwise in this Act, appoint-

11 ments of individuals under subsection (aX10) shall be made

12 and their compensation fixed in accordance with the provi-

13 sions of chapter 51 and subchapter III of chapter 53 of title

14 5, United States Code, except that the Secretary may, in

15 accordance with such policies as the Board or the National

16 Science Board shall prescribe, employ technical and profes-

17 sional personnel and fix their compensation, without regard

18 to such provisions, as he deems necessary to carry ut the

19 purpose of this Act.

20 SEC. 13. COORDINATION OF PROGRAMS.

21 (a) L4 GENERAL.The Secretary shall ensure that all

22 programs of the Department are coordinated with other pro-

23 grams of the Federal Government, with private sector,

24 and with State ar.d local government programs.
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1 (b) ASSISTANCE TO OSTP.The Secretary is author-

2 ized and directed to provide assistance to the Office of Sci-

3 ence and Technology Policy upon its request.

4 SEC. 14. MISCELLANEOUS PROVISIONS.

5 (a) EXERCISE OF AUTHORITY AVAILABLE TO SECRE-

6 TARY OF COMMERCE.The Secretary may exercise any au-

7 thority available by law to the Secretary of Commerce with

8 respect to any entity transferred to the Department by sec-
,

9 tion 5(c), and the actions of tilt Secretary in exercising such

10 authority shall have the same force and effect as when exer-

11 cised by the Secretary of Commerce.

12 (b) REALLOCATIONS AND FURTHER TRANSFERS OF

13 FUNCTIONS.The Secretary may allocate or reallocate

14 functions among the organizational components of the De-

15 partment and make recommendations for transfers of func-

16 tions to other parts of the executive branch.

17 (c) REGIONAL AND FIELD OFFICES. The Secretary

18 may establish, alter, discontinue, or maintain such regional

19 and other field offices as the Secretary may find necessary or

20 appropriate to perform the functions of the Departmem

21 (d) TRANSFER OF FUNDS WITHI`1 DEPARTMENT. -

22 The Secretary, when authorized in an appropriation Act in

23 any fiscal year, may transfer funds from one appropriation to

24 another within the Department except that no appropriation

25 for any fiscal year shall be either incteased or decreased pur-
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1 suant to this subsection by more than 5 percent and no such

2 transfer shall result in increasing any each appropriation

3 above the amount authorized to be appropriated ther

4 (e) ANNUAL REPORT. The Secretary shall, as soon as

5 practicable after ft.,. Jnd of each calendar year, make a report

6 to the President for submission to the Congress on the activi-

7 ties of the Department during the preceding calendar year.

8 (f) SEAL.The Secretary shall cause a seal of office to

9 be made for the Department,,of such device as the Secretary

10 shall approve, and judicial notice shall be taken of such seal.

11 (g) CONGRESSIONAL RELATIONS.The Secretary shall

12 keep the appropriate authorizing committees of the House of

13 Representatives and the Senate fully and currently informed

14 with respect to all the activities of the Department.

15 (h) SALARIES OF PRINCIPAT. OFFICERS.Chapter 53

16 of title 5, United States ',ode, is amended-
1? (1) by adding at the end of section 5312 the fol-

18 lowing new item:

19 "Secretary of Science and Technology";

20 (2) by adding at the end of section 5313 the fol-

21 lowing new Wm:

22 "Deputy Secretary of Science and Technology";

23 (3) by striking out "Director, National Science

24 'oundation" in section 5313;

tssJ
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1 (4) by adding at the .end of section 5314 the fol-

2 lowing new item:

3 "Undersecretaries of Science and Tehhnology

4 (9)";

5 (5) by adding f.it the end of section 5314 .the fol-

6 lowing new item:

7 "Assistant Secretaries of Science and Technology

8 (9)"; and

9 (6) by adding at the end of section 5316 the fol-

10 lowing new paragraph:

11 "Miscellaneous Officers, Department of Science

12 and Technology (10)".

13 SEC. 15. TRANSITIONAL, SAVINGS, AND CONFORMING PROVI-

14 SIONS.

15 (a) TRANSFER AND ALLOCATION OF APPROPRIATIONS

16 AND PERSONNEL. Except as otherwise provided in this

17 Act, the personnel employed in connection with, and the

18 assets, liabilities, contracts, property, records, and unexpend-

19 ed balance of appropriations, authorizations, allocations, and

20 other funds employed, held, used, arising from, available to,

21 or to be made available in connection with the entities, func-

22 tions, and offices (or portions thereof) transferred by this Act,

23 subject to section 1531 of title 31, United States Code, shall

24 be transferred to the Secretary for appropriate allocation.

25 Unexpended funds transferred pursuant to this subsection
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1 shall be used only for the purposes for which the funds were

2 originally authorized and appropriated.

3 (b) EFFECT ON PERSONNBI.--(1) Except as otherwise

4 provided in this Act, the transfer pursuant to this title of full-

5 time personnel (except special Government employees) and

6 part-time personnel holding permanent positions shall not

7 cause any such emplcyee to be separated or reduced in grade

8 or compensation for one year after the date of transfer to the

9 Department.

10 (2) Any person who, on the day preceding the effective

11 date of this Act, held a position compensated in accordance

12 with the Executive Schedule prescribed in chapter 53 of title

13 5, United States Code, and who, without et.. break in service,

14 is appointed in the Department to a position having duties,

15 comparable to the duties performed immediately preceding

16 such appointment shall continue to be compensated in such

17 new position at no less than the rate provided for such previ-

18 ous position, for the duration of the service of such person in

19 such new position.

20 (c) INCIDENTAL TRANSFES.-(1) The Director of the

21 Office of Management and Budget, at such time or times as

22 the Director shall provide, is authorized and directed to make

23 such determinations as may be necessary with regard to the

24 entities, functions, offices, or portions thereof transferred by

25 this Act, and to make such additional incidental dispositions

OHS 2164 III
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1 of personnel, libets, liabilities, ;:ants, contracts, property,

2 records, and unexpended balances of appropriations, authori-

3 nations, allocations, and other funds held, used, arising from,

4 available to, or to be made available in connection with such

5 functions, offices, or portions thereof. as may be necessary to

6 carry out the provisions of this Act. The Director shall pro-

vide for the termination of the affairs of all entities terminat-

ed by this Act and for such further measures and dispositions

as may be necessary to effectuate the purposes of this Act.

(2) After consultation with the Director of the Office of

Personnel Management, the Director of the Office of Man-

agement and Budget is authorized, at such time as the Direc-

tor of the Office of Management and Budget provides, to

make such determinations as may be necessary with regard

to the transfer of positions within the Senior Executive Serv-

ice in connection with functions and offices transferred by this

Act.

7

8

9

10

11

12

13

14

15

1C

17

18 (d) SAVINGS PROVISIONS.-(1) All orders, determina-

19 tions, rules, regulations, permits, grants, contracts, certifi-

20 cates, licenses, and privileges-

21 (A) which hay-. been issued, made, granted, or al-

22 lowed to become effective by the President, any Feder-

23 al department or agency or official thereof, cr by a

24 court of competent jurisdiction, in the performance of
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1 functigns which are transferred under this Act to the

2 Secretary or the Department, and

3 (3) which are in effect at the time this Act takes

4 affect,,

5 shall continue in effect according to their terms until modi-
,

6 fled, terminated, superseded, set aside, or revoked in accord-

7 ante with the law by the President, the Secretary, or other

8 authorized tofficial, a court of competent jurisdiction, or by

9 operation of law.

10 (2)(A) The provisions of this Act shall not affect any

11 proceedings, including notices of proposed rulemakilig, or any

12 application for any license, permit, certificate; or financial as-

13 sistance pending on the effective date of this Act before any

14 department, agency, commission, or component thereof, func-

15 tions of which are transferred by this Act. Such proceedings

16 and applications, to the extent that they relate to functions :,J

17 transferred, shall be continued.

18 (B) Orders shall be issued in such proceedings, appeals

19 shall be taken therefrom, and payments shall be made pursu-

20 ant to such orders, as if this Act had not been enacted.

21 Orders issued in any such proceedings shall continue in effect

22 until modified, terminated, superseded, or revoked by the

23 Secretary, by a court of competent jurisdiction, or by oper-

24 ation of law.

*HE 2164 is
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1 (C) Nothing in this paragraph shall be deemed to prohib-

2 it the discontinuance or modification of any such proceeding

3 under the same terms and conditions rnd to the same extent

4 that such proceeding could have been iiiscontinuel! or modi-

5 fled if this Act had not been enacted.

6 (D) The Secretary is authorized to promulgate regula-

7 tions providing for the orderly transfer of proceedings contin-

8 ued under this subsection to the Department.

9 (3) Except as provided in paragraph (5)-

10 (A) the provisions of this Act shall not affect suits

11 commenced prior to the effective date of this Act, and

12 (B) in all such suits, proceedings shall be had. ap-

13 peals taken, and judgments rendered in the sa:.te

14 manner and effect as if this Act had not been enaLLej.

15 (4) No suit, action, or other proceeding commenced by

16 or against any officer in the official capacity of such individ-

17 ual as an officcr of any department or agency, functions of

18 which are transferred by this Act, shall abate by reason of

19 the enactment of this Act. No cause of action by or against

20 any department or agency, functions of which are transferred

21 by this Act, or by or against any officer thereof in the official

22 capacity of such officer shall abate by reason of the enact-

23 ment of this Act.

24 (5) If, before the date on which this Act takes effect,

25 any department or agency, or officer thereof in the official

21t4 III
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1 capacity of such officer, is a party to a suit, and under this

2 Act any fuhction of such department, agency, or officer is

3 transferred Ito the Secretary 3r any other official of the De-

4 partment, t en such suit shall be continued with the Secre-

5 tt...y or oth ,r appropriate official of the Department substitut-

6 ed or added as a party.

7 (6) Orders and actions of the Secretary in the exercise of

8 functions trp.nsferred under this Act shell be subject to judi-

9 cial review Ito the same extent and in the same manner as if

10 such orders' and actions had been by the agency or office, cr

11 part theteofo exercising such functions immtliattly preceding

12 their transfer. Any statutory requirements relating to notice,

13 hearings, action upon the record, or administrative review

14 that apply to any function transferred by this Act shall apply
i

15 to the exer se of such function by the Secretary.

16 (e) RE ERENCE.With respect to any function trans-

17 ferre4 by t 4 s Act and exercised on or after the effective date

18 of this Act, reference in any other Federal law, rule, regula-

19 tion, or other official paper to any department, commission,

20 or agency or any officer or office the functions of which are

21 so transfe.4
led

shall be deemed to refer to the Secretary,

22 other officia/1, or component of the Department to which this

23 Act transfeis such functions.

olIR 2164 W
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T SEC. 16. AUTHORIZATION OF APPROPRIATIONS.

Appropriations are authorized for the functions specifi-

3 tally set forth in this Act. The Secretary, within 90 days

4 after the date of the enactment of this Act, shall submit to

5 the Congress recommendations for such additional authoriza-

6 tions of appropriations for fiscal years 1988 and 1989 as may

be necessary to carry out the responsibilities contained in this

Act.

SEC. 17. EFFECTIVE DATE AND INTERIM APPOINTMENTS.

(a) EFFECTIVE DATE.-(1) This Act shall take effect

180 days after the first Secretary takes office, or on such

earlier date (after the date of the enactment of this Act) as

the President may prescribe and publish in the Federal Reg-

7

8

9

10

11

12

13

14 ister; except that at any time after the date of the enactment

15 of this Act-

16 (A) any of the officers provided for in section 7

17 may be nominated and appointed, as provided for in

18 such section; and

19 (B) the Secretary may promulgate regulations to

20 implement this Act and carry out its purpose.

21 (2) Funds available to any department or agency (or any

22 official or component thereof), the functions or offices of

23 which are transferred to the Secretary or the Department by

24 this Act, may, with the approval of the Director of the Office

25 of Management and Budget, be used to pay the compensation

26 and expenses of any officer appointed pursuant to this Act
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1 and other transitional and planning expenses associated with

2 the establishment of the Department, or with the transfer of

3 functions or offices thereto, until such time as funds for such

4 purposes are otherwise available.

5 (b) INTERIM PERSONNEL.-(I) With the consent of the

6 appropriate department or agency head concerned, the Secre-

7 tart' is authorized to utilize the services of such officers, em-

8 ployees, and other personnel of the departments and agencies

9 from which functions or offices have been transferred to the

10 Secretary or the Department by this Act, and fund= appropri-

11 ated to such functions or offices, for such period of time as

12 may reasonably be needed to facilitate the orderly implemen-

13 tation of this Act.

14 (2)(A) In the event that any officer reqdred by this Act

15 to be appointed by and with the advice and consent of the

16 Senate shall not have entered upon office on the effective

17 date of this Act and that the services of another officer or

18 employee cannot be utilized as provided in paragraph (1), and

19 notwithstanding any other provision of law, the President

20 may designate an officer in the executive branch to act in

21 such office for 120 days or until the office is filled as provided

22 in this Act, whichever first occurs.

23 (B) Any officer acting in an office in the Department

24 pursuant to the provisions of subparagraph (A) shall receive

0118 2164
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1 ,!,ompensation at the rate prescribed for such office under this

2 Act.
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April 30, 1987

Mr. Chai-man:

I am pleased to have this opportunity to testify on behalf of the US Activities

Board of the IEEE on two measures that have been introduced to deal with major

issues of concern to our organization--- the competitiveness of US industry and

the health of science and technology in this nation. Our concern predates these

proposals and has been the subject of testimony presented by the IEEE over the

past several years. The continued decline of the US balance of trade for high

technology products as well as the sense o' frustration that has resulted from

the inability to define clear solutions to the problem has heightened the sense

of urgency for action both by the public and private sectors.

In this context, the two bills being considered here today, the National Policy

and Technology Foundation Act and the Department of Science and Technology Act,

are a valuable first step toward the definition of new measures to mobilize our

scientific and engineering resources and direct these resources more effectively

toward the solution of our current problems. We support them in principle and

strongly endorse further discussion and refinement over the coming months.

It is difficult to know where to begin, in commenting on the many complex rela-

tionships that are involved in the two, bills, and the many aspects of technology

policy that are addressed. Rather than proceed through the two bills systemati-

cally, a process that we will be happy to carry out later with your staff, let
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we focus my comments upon the broad principles and objectives of the bills and

their major features.

In general, a useful technique for reviewing such legislation is to consider

first, whether there is a problem that needs attention; second, whether

Government has a role in solving the problem; and finally, whether the proposed

solution a) addresses the problem, and b) has some likelihood of working, if

enacted. With respect to the first of these, it is clear that a great deal of

attention has been given to such evidence of our current difficulties as balance

of trade data and, in particular to the practices of our trading partner, Japan,

as symptomatic of our overall decline and the type of competition that we face.

However, there is a tendency to proceed from this data to blame "an absence of

consistent, rational, nationally visible and accepted public policy" as a prime

cause of the problem. This appears to place a bit too much priority on public

policy as a causal factor, with the very dangerous prospect that the public

could be led to expect that simply finding the right new public policy measures

will "get us out of this mess." This oversimplifies the problem and carries

some risks with it.

Given that it is a great deal easier to point to the obvious evidences of our

problems (trade balances, deficits, etc.) than to identify the underlying fac-

tors, let me nevertheless make an attempt at the risky task of characterizing

some of these factors. It appears to me that the root causes of our current

difficulties involve ocietal attitudes, failures in our educational systems,

the proliferation of "professional managers" with no knowledge of technology,

the growing fact-of-life of a global economy, and the cumulative burden of pro-

viding a security umbrella for the free world, ds well as a variety of public

policy deficiencies. Some of these are susceptible to legislative action and

5 7 :)



some are not. Thus, an effort to treat the total problem %*uld involve reform

of a number of institutions, a broad program to build public awareness, and

extensive private sector contributions, as well as new legislative measures.

I'm pleased to report that the engineering community, and the IEEE in par-

ticular,huve recognized the broader aspects of the problem and are helping to

address such issues as pre-college math and science education needs, management

practices as thty apply to the improved utilization of the engineering work-

force, continuing education in the profession, and other related matters that

are mostly outside of the domain of Federal legislation.

Restated in a somewhat different way, what I am saying is that the problems we

face are large and complex, of very great consequence to the notion, and involve

not only the need for legislative remedies, but also the need to mobilize all

elements of our society. With this in mind, remedies will be difficult to iden-

tify and even more difficult to implement. But ve must try to define solutions,

debate them in public forums, and based upon this debate, refine the proposed

solutions into workable legislation or other action-oriented programs. Let me

complement you and the other members of this comm ttee for your continued

pioneering efforts in this regard. The two bills highlight very important

missing elements of national policy, and constitute a very constructive first

step in the process I have just described. We also look forward to the in depth

review of technology policy that this committee will be conducting over the next

year or so as an opportunity to provide additicnal inputs from time to time and

to participate in the public debate ttat is needed on this important topic.

Now, let me move to the specific bills that have been introduced. First, the

National Policy and Technology Foundation Act.

5,;
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Briefly, the roles of the Foundation can be summarized as 1) information

gathering and dissemination, 2) policy analysis, 3)technology development,

4)human resource development, and 5)technology transfer, including the Patent

and Trademark Office. In addition, there are several functioning offices and

programs thattrould be transferred to the new foundation, on the premise that

they would find a more hospitable home in the foundation than where they are

presently located.

The proposed legislation deals with the problem of improver", information flow to

the private sector via a proposed National Information Office. Quite a bit of

the data that is to be the concern of that office is currently already available

from various private and public data sources. It is not generally assembled

into a unified and reasonably consistent data base, however and this could be a

valuable function for the Foundation. I believe it is important that, in

dealing with this problem, great care be taken to avoid replacing private sector

suppliers of this information with a Federal government source. Perhaps a

workable arrangement would be to require the Foundation to utilize private

resources whenever these are available, and include adequate payment for data

that was redistributri by the Foundation to customers that might otherwise have

obtained the data from the private supplier. Witb this caveat, it appears that

the information and data function would be a valuable asset for both industry

and government and that a suitably structured function of this nature would be

desirable as part of the Foundation.

A particularly important aspect of the information collection and dissemination

function for the Foundation is information about technological advances made

overseas and about export markets and foreign sales opportunities. Greater

availability of translations of foreign journals could also enhance mare rapid
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awareness of progress being made in key fields by other nations and thus facili-

tate access to new inventions early in their development cycle.

We also endorse thc second role, that of policy assessment,.which is based upon

the premise that there is an important gap in the policy process regarding the

effective utilization of our national technological capacity. The bill properly

recognizes that it is not the lack of technology policies that is a problem, but

rather the lack of some cross-cutting or consistent basis for all of the

fragmented and sometimes contradictory technology policies that have been put in

place to solve some specific crisis or another. This function is also valuable

as an aid to the definition of policy options and their evaluation. Again, the

work by the Foundation staff should not replace the contributions of private

sector sources, particularlj university groups working in the field. There are

relatively few such groups today, a reflection of the lack of adequate external

financial support. One of the useful roles of the Foundation would be to stimu-

late development of centers of excellence at universities or not-for-profit

institutes for the study and advancement of technology policy analyses. A very

modest investment in this area could have very urge payoffs in the future and

would yield a much better understanding of the complex interrelationships bet-

ween technological advances and the various incentives or disincentives that are

implicit in our current system.

The third major function, technology development, includes programs from the NSF

and the Department of Commerce. While the assumption is that there will be a

more nospitable home for the transferred programs than in their current loca-

tions, this may not be entirely true. For example, the Directorate of

Engineering in NSF, while having to compete with the other discipline-oriented

directorates within the NSF for increased funding, has shown signs of emerging
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from its previous second-class citizen status to become one of the priority

areas within the NSF. If the new Foundation is created, it would not be

inappropriate to shift the Engineering Directorate to it, because of the

synergism with other technology-oriented programs. But the need for a new home

for the Directorate is not a reason for the proposed Foundation. In general, if

a new Foundation is created, it should have some substantial operating programs,

and the ones that have been identified seem appropriate.

In this regard, the special attention devoted to small business seems par-

ticulcAy appropriate. One of the previous great strengths of the US economic

system has been its flexibility and the disaggregation of decision-making that

facilitates the generation of new products quickly to take advantage of new

market opportunities. There appears to have been a significant "hardening of

the arteries" in larger firms in recent years and a distinct lack of the

willingness to take the risks needed either to move quickly or to make the long-

term investments to generate new products. To a large extent, the really new

products are being generated by small businesses end find their way Into large

firms through acquisition or license arrangements. That we have been able to

take advantage of these alternate routes to innovation is a tribute to our

flexibility and resilience.

In the years ahead we will need both dynamic and vigorous large businesses and

creative new small businesses, since both have important roles to play. In par-

ticular, large businesses need to be given more incentives to modernize and to

initiate new products attractive to the world marketplace, rather than dissipate

their resources in either battling or initiating take-over attempts. Small

businesses need more access to Federal contracting and to the information

resources necessary to permit them to become more aware of competitive oppor-
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tunities for export of their products. The SBIR program has been, in my view, a

great success story of a technology policy initiative that has paid off and will

continue to yield dividends over the coming years. There may be changes that

can be incorporated that would make it even more effective, and these would be

an important topic for the proposed Foundation.

The fourth major function, dealing with human resources, is a particularly

significant role for the proposed Foundation. A key factor in the utilization

and expansion of our technology base is an adequate supply of trained engineers

supported by skilled technicians. The system for production of new engineers

has been studied extensively recently and continues to receive attention by aca-

demic leaders and by the various professional societies, and I will not comment

on the adequacies or inadequacies of the educational system at this time.

However, it is important to note that this system operates very much in an open

loop, that is, there is no structured relationship between the output of new

engineers and the demand for such skilled individuals in the economy. An

improved understanding of the dynamics of the profession, particularly in anti-

cipation of prospective increased needs, would be very valuable. Previous

efforts to stimulate the supply of engineers, particularly in the early part of

the 1960s, turned out to be out of phase with the decreasing demands as the

space program cut back in the wake of Apollo and the result was the demoralizing

picture of highly trained engineers pumping gas or driving taxi cabs. We need

to avoid such mistakes and we also need to be able to anticipate increased

demands, as well.

The remaining majo'- function, the promotion of technology transfer, it also well

recognized as an important area for government assistance. The Patent system,

specified in the Constitution of the United States, probably can lay can to be
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technology policy number one. It's purpose was to provide an incentive to pro-

mote technology transfer by giving a financial benefit to inventors and a period

of guaranteed rights in return for public disclosure of their technology. We

need to keep these objectives in mind and ensure that we have a functioning and

up-to-date patent system that continues to be an effective incentive to inven-

tion. The IEEE has encouraged greater inventor rights for work done for

employers. In general, we believe both the employer and the individual inventor

will profit from such increased incentives to individual creativity. The pro-

posed Foundation would provide a forum for further reform of industrial patent

policies and Creturn of more effective incentives for US inventors.

Taken together, the various functions that have been proposed for the Foundation

present an impressive array of challenges. The details of the various functions

clearly need additional work and refinement. There is a degree of "fuzziness"

about some of the functions and missions that needs to be clarified. In some

areas, the assignments appear to be "mission impossible", yet the large body of

the material and the principles that have been enunciated deal with an important

national need that demands urgent attention, and we support continued work to

develop this bill into a form that can become law.

The second bill, establishing a Department of Science and Technology, raises an

issue that has engaged this committee in previous years, and has had the benefit

of extensive testimony by numerous witnesses. In the oft-used phrase, "if it

isn't broke, don't fix it", there is a useful principle that needs to be kept in

mind in this legislation. Given the broad perception of a problem- -- industrial

competitiveness - -- and the growing appreciation of the nature of the changed

international competitive environment, any corrective measure should be oriented

and structured to strengthen the industrial performers who, in the final analy-
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sis, will be responsible for generating the better, more cost-effective products

that are needed to turn around the airrent situation.

The rather limited version of the Drpartment of Science and Technology that is

included in the current bill has elements of an increased focus on technology

married with the NSF, which is almost exclusively focused on basic research.

This suggests the prospect of coordinated science and technology efforts through

the office of the Sec ctary of the Department. However, the nature of the

problems and many of the performers are very different in the two areas, which I

suspect will lead to an uncomfortable marriage between the two. Having two

separa e policy boards, a Science Board and a Technology Board, will also create

rivalries and conflicts that are not likely to be of benefit to either area. A

single board that spans the two areas is much to be preferred.

it the question to be answered is whether there is an advantage to have the

various elements in a DST compared with a separate Nitional Policy and

Technology Foundation. For all of the reasons that have been cited earlier in

cy testimony. the Foundation appears to fill an important gap in our national

treatment of technology policy and also consolidates important aspects of its

implementation. The additional advantages of a Department of Science and

Technology beyond the Foundation concept are less apparent However, we believe

the proposal should be given careful consideration in the context of the current

crisis that we fact in industrial competitiveness. It should be given the test

of relevance - -does this step cake a positive ntribution to the solution of our

problem?

In summary. Hr. Chairman, we applaud your efforts and the efforts of the u:,3mit-

tee to focus attention on the very critical role that technology can and should
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play in helping the US deal with the current problems with our foreign trade

balance and with the future health of the US economy. Effective exploitation of

high technology to improve our industrial processes and to generate new products

will be essential to our national well-being, and given the vital role that we

play in derending the free world, will be of consequence to people throughout

the world. Without the coherent development of new policies in such diverse

areas as taxes, human resources, labor standards, capital formation, stock tran-

sactions and corporate takeovers, graduate education, and other areas that have

a significant impact upon our ability to generate and effectively use tech-

nology, we risk further serious deterioration in our current position.

Therefore, we strongly support broad discussion of the measures you are con-

sidering and look forward to the opportunity to give further comments and

suggestions in the coming months. We believe that there is precious little time

to act on these issues, yet there is a need to build consensus and to refine the

concepts.

This completes my preparad statement. I will be pleased to respond to any

questions you may have.
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Mr. BROWN. We will look forward to continuing with our close
communications and cooperation with you.

To illustrate how flexible this Subcommittee is, before we ques-
tion this panel, I am going to ask one member of the next panel to
Come up who has a time problem and must leave.

Dr. Kerber, could you pull up a chair at the end here? We appre-
ciate your willingness to show your flexibility in this regard by pre-
senting your statement and then we will have a chance to question
you at least briefly and then the rest of the panel before we take
up the last panel which is basically relating to the chip situation.

STATEMENT OF RONALD L. KERBER, DEPUTY UNDER SECRE-
TARY OF DEFENSE FOR RESEARCH AND ADVANCED TECHNOL-
OGY, DEPARTMENT OF DEFENSE, ACCOMPANIED BY EGBERT
MAYNARD, DIRECTOR OF COMPUTER AND ELECTRONICS TECH-
NOLOGY

Dr. KERBER. Thank you, Mr. Chairman and members of the Com-
mittee. I appreciate your flexibility in allowing me to appear before
you at this time.

I want to discuss today the growing problem of U.S. dependency
on foreign suppliers for semiconductors used in weapon systems
and the problems associated with the long term viability of this
segment of the U.S. industrial base to continue to be the principal
supplier of electronics for the Department of Defense, and its sys-
tems contractors.

In fact, I have with me today Mr. Egbert Maynard, Director of
Computer and Electronics Technology for the purpose of answering
questions you may have in his particular area of expertise.

I also have a prepared statement which I would like to submit
for the record.

Mr. BROWN. Without objection, the statement will appear in full.
Would your colleague be able to stay after you have left?

Dr. KERBER. Yes.
First, i would like to provide you with a summary of the recent

findings of the Defense Science Board which addressed the impor-
tance of the semiconductor industry to economic strength and na-
tional security. Secondly, I would like to address specific areas of
interest to the panel concerning potential private and public efforts
to address the problems.

In December 1985, the Defense Science Board was requested to
organize a task force to address the impact of the dependency of
the U.S. military on foreign sources for semiconductor devices. The
task force was chaired by Mr. Norman Augustine, president of
Mertin-Marietta Corp., and recently completed a 10 month effort
during which it solicited input from all interested parties.

The task force concluded that while our dependency on foreign
sources is modest today, semiconductor manufacturing trends indi-
cate that we will soon become highly dependent on foreign sources
if immediate actions are not taken. The most significant finding of
the task force was that semiconductor technology leadership is rap-
idly eroding which has serious implications on the nation's econo-
my and national security.

In their words,
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The U.S defense strategy lies upon technologically superior weapons to overcome
the numerical advantage of our adversaries. Our capability to field technologically
superior weapons may soon be dangerously eroded. The superiority of defense sys-
tems of all types is directly dependent upon superior electronics, a force multiplier
which not only enhances the performance of the weapon systems themselves, but
also maximizes the efficiency of their application through sophisticated intelligence,
communication and command and control. Electronics technology is the foundation
upon which much of our defense strategy and capabilities are built. The U.S. has
historically been the technology leader in electronics. Superiority in the application
of innovation no longer exists and the relative stature of our technology base in this
area is steadily deter.orating.

In the 1960's, the Department of Defense was the dominant pro-
curer of semiconductors in the United States and it was because of
this fortuitous synergism that existed between the needs of the De-
fense Department and the semiconductor industry that it was able
to grow so rapidly.

Today, the U.S. military acquires less than 3 percent of the quan-
tity output of the semiconductor industry. Although semiconduc-
tors are of major importance to national security, the defense
market is not of great importance to the semiconductor industry.

A number of technologies contribute to maintaining the strength
of modern military forces. However, electronics gives us the ability
to sense, locate, acquire, track, identify and destroy potential tar-
gets. It sorts and assimilates and computes complex data in real
time. It allows us to aim, launch and guide various munitions with
precise accuracy anywhere in the world. It extends the minds and
muscle of our military personnel so they may continue to serve as
a deterrent to potential adversaries.

Significant gains in military capability have been achieved by
the application of modern electronics technology. For example, sen-
sors have more than doubled missile warning time and greatly ex-
panded geographical coverage. Light weight electronics permitted
the creation of airborne radar capable of monitoring over 1 million
cubic miles of airspace from a single platform. Electro-optic fire
control systems now enable tactical attack aircraft to engage sever-
al targets on a single pass, and, finally, electronics technology has
impacted traditional weapon systems.

only
armor advances include the ability to fight at night using

only passive sensors, to shoot while moving and to hit targets at
extended ranges with only one round.

The world market for a:actronics including computers, telecom-
munications equipment, consumer products, industrial process con-
trol equipment, scientific instruments and defense systems, has
grown at an extraordinary rate over the last three decades. This
market reached $200 billion in 1983, more than doubling the 1977
figure.

In the 1990's, the world market for electronics is expected to be
around $500 billion growing to over $1 trillion by the year 2000.
This figure places electronics, already the number one employer in
the U.S., with over 2.5 million jobs, as one of the world's leading
industries. In 1987, the world market for integrated circuits is ex-
pected to approach $30 billion. This dollar value only partly re-
flects the importance of semiconductors in transforming modern in-
dustrial society.
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They have played a central role in the development of new in-
dustries such as data processing, robotics and much of the con-
sumer electronic market. This technology is the key to informa-
tion processing, cdmmtinication and computing technology which is
vitally critical to national security and economic well being.

The findings of the Defense Science Board on the cause of this
trend are, not surprisingly, nearly all related to the competition
from Japan. Japanese aggressiveness has elevated them from a 20-
percent market share to world leadership and domination in one
decade.

Neither the Department nor the Defense Science Board intend
this report to be interpreted as anti-Japanese. On the contrary, the
Japanese are to be commended for having the foresight and forti-
tude to focus their national resources on an industry and a technol-
ogy which is so fundamental to leadership in electronics and is the
enabling-technology for automated manufacturing, the key to man-
ufacturing excellence. However, the impact of their successful
strategy on U.S. industry cannot be ignored.

The Defense Science Board has made specific recommendations
to the Department which they felt would redress the effects of cur-
rent trends on U.S. military capability. These recommendations
are; first, support the establishment of a Semiconductor Manufac-
turing Technology Institute; second, establish centers of excellence
in semiconductor science and engineering; third, increase emphasis
in, the Department on the technology base program; fourth, provide
discretionary R&D credits to defense semiconductor parts suppli-
ers; and finally, establish a Government/industry/university forum
on semiconductors to facilitate joint action in semiconductor re-
search, development and manufacturing.

I must point out that the Defense Science Board's recommenda-
tions were tailored to actions that the Department must take to re-
dress the impact on defense. These actions alone will not solve all
the problems facing the industry. If we are to avoid a situation
where the Defense Department must perpetually sustain an expen-
sive defense-only capability, it is imperative that action be taken
by the Department, other Government' agencies, and most impor-
tantly, by the industry itself, which will re-vitalize the industry to
a point where healthy competitive U.S. corporations once again
produce in the private sector the technology we need to assure the
best militery capability.

The Departthent has always had access to leading semiconductor
technology and this has contributed significantly to our military
strength. The decline of this technology is a new experience and we
are working to define the proper role that the Department and the
Government should take to resolve what basically constitutes anindustry problem.

Much of what needs to be done to improve U.S. semiconductor
competitiveness rests in the private sector. Productivity is the re-
sponsibility of management and labor, as are product and market
strategies that address global markets. Government cannot legis-
late competitive success.

Hist ically, Government organizations have aggressively sup-
ported the development of science and technology in accordance
with their respective missions. Much of this work has been per-
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formed in industry and is partly responsible for the foundation of
knowledge that has kept the U.S. in a technical leadership posi-
tion. This R&D is important to create not only new products but
also new industrial processes and manufacturing systems. These
can greatly increase -industrial productivity, reduce costs and im-
prove quality of products.

The research behind such advances is carried out in our nation's
laboratories, by industry, by Government and by universities. Wt..
must provide the .suppo4, incentives and environment that ensure
success in all three, individually and cooperatively.

The Department considers technology leadership in semiconduc-
tors and electronic devices as essential to the development and
maintenance of forces equipped with technically superior equip-
ment: To ensure this leadership into the next century, it is neces-
sary that the nation conduct a vigorous research and development
program in the science and engineering required to acquire the
manufacturing tools and processes needed for future excellence.

In fact, the VHSIC program has begun to do this in a. limited
way with x-ray lithography and laser pantography. However, a de-
fenseonly strategy is not desirable.

We are working closely with representatives from other Federal
agencies such as the Department of Energy, the National Science
Foundation, and the Office of Science and Technology Policy, to
ensure that the use of resources are optimized. Inter-agency coordi-
nation is an important ingredient for future success.

Government, of course, is not the solution to the problem. It can
best serve as the catalyst. The solution lies within the industry.
The Department is in close communication with industry in an
effort to develop a strategy that provides for a healthy semiconduc-
tor sector that enjoys undisputed world leadership. However, we
are keenly aware of the dangers inherent in Government providing
an industrial crutch that could in the long-term inhibit attainment
of a strong competitive position. The. Department's actions will be
in consonance with this view.

In conclusion, semiconductors are critical to the nation's econo-
my and national security. We are working very hard to develop a
strategy that satisfies our military goals and we appreciate this
Committee's interest in the subject.

I would be happy to answer any questions you have.
[The prepared statement of Dr. Ronald L. Kerber follows:]
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Mr. Chairman and Members of the Committee:

I am Ronald L. Kerber, Deputy Under Secretary of Defense for

Research and Advanced Technology. I appreciate the opportunity

to appear before the Committee today to discuss the growing

problem of U.S. dependency on foreign suppliers for

semiconductors used in weapon systems and the problems

associdted with the long-term viability of this segment of the

U.S. industrial base to continue to be the principal supplier of

electronics to the Department of Defense and its system

contractors. I have with me today Mr. Egbert Maynard, Director

of Computer and Electronics Technology, for the purpose of

answering any questions that you may have with particular

reference to his area of responsibility.

I have a brief prepared statement which I would like to

present to the Committee.

The information which I share with you today has created

strong interest among government and industrial leaders who

recognize the need to implement innovative approaches to support

an industry critical for U.S. economic and military leadership.

First, I would like to provide you with a summary of the

recent findings of the Defense Science Board which address the

importance of the semiconductor industry to future

competitiveness and national security. Secondly, I would like

1
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to address specific areas of interest to the panel concerning

potential private and public efforts to address the problems.

In December 1005, the Defense Science Board was requested to

organise a Task itorce to address the impact of dependency of the

U.S. military on foreign sources for semiconductor devices. The

Task Force, chaired by Mr. Norman Augustine, President of

Martin-Marietta Corporation, recently completed a 10-month

effort during which it solicited input from all interested

parties.

The Task Force concluded that while our dependency on

foreign sources is modest today, semiconductor manufacturing

trends indicate that we will become highly dependent on foreign

sources soon if immediate actions are not taken. The most

significant finding of the Task Force-was that U.S.

semiconductor technology leadership is rapidly eroding and that

this has serious implications for the nation's economy and

national security. In tneir words, "U.S. Defense strategy

relies upon technologically superior weapons to overcome the

numerical advantage of our adversaries. Our capability to field

technologically superior weapons-nay soon, however, be

dangerously diminished. The superiority of U.S. defense systems

of all types is directly dependent upon superior electronics, a

forde multiplier which not only enhances the performance of the

weapon systems themselves, but also maximises the efficiency of

their application through sophisticated intelligence and command

2
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and control systems. Electronics technology is therefore the

foundation upon which much of our defense strategy and

capabilities are built. The United States has historically been

the technological leader in electronics. However, superiority

in the application of innovation no longer exists and the

relative stature of our technology base in this area is steadily

deteriorating."

In the 1960's, the Department of Defense was the dominant

procurer of semiconductors in the United States and it was

because of a fortuitous synergism that existed between the needs

of the private sector and defense that the semiconductor

industry was able to grow so rapidly. Today, however, the U.S.

military acquires less than three percent of the quantity

output of the semiconductor industry. Thus, although

semiconductors are of major importance to the national security,

the Defense market is not of great importance to the

semiconductor industry.

A number of technologies contribute to maintaining the

strength of modern military forces. However, electronics gives

us the ability to sense, locate, acquire, track, identify and

destroy potential targets. It sorts, compiles, assimilates, and

computes wide varieties of complex real-time data. It allows us

to aim, launch, and guide various munitions with precise

accuracy anywhere in the world and under any conditions. It

extends the minds and muscle of our military personnel so that

3
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they may contincI to serve as a deterrent to potential

adversaries.

Significant gains in military capability have been achieved

by the application of modern electronics technology. For

example, sensors have more than doubled missile wornir. time and

vreatly expanded geographical coverage. Lightweight electronics

has pertitted the creation of tirborne radar captble of

monitoring over one million cubic miles of airspace from a

single platform. Slectco-optical fire control systems nc.

enable tactical attack aircraft to engage several targets on c

single pass even during night-time conditions. And finally,

e.ectronics technology has imk..e#71.1.1 traditional weapon system

Recent armor advances include the ability to fight at night

using only passive sensors, to shoot while moving, and to hit

targets at extended ranges with the first round, thereby

reducing exposure to hostile fire.

The world market for electronics - including computers,

telecommunications equipment, consumer products, industrial

process control equipment, scientific instruments and defense

systems - has grown at an extraordinary rate over the last three

decades. This market reached $200 billion in 1983, more than

doubling the 1977 figure. In the 1990's, the world market for

eledtronics is expected to be around 5500 billion growing to

over a trillion dollars by the year 2000. This figure places

electronics, already the number one employer in the U.S. with

4
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over two and one-half million jobs, as one of the world's

leading industries.

Semiconductor chips offer numerous advantages including

small size, low cost, minimal power demand, high reliability,

and very high speed. They have been referred to, not

inappropriately, as "industrial rice" or as the "crude oil of

the Information Age". In 1987, the world market for integrated

circuits is expected to approach $30 billion. This dollar value

only partly reflects the importance of semiconductors in

transforming modern industrial society. They have played a

central role i.i the development of new industries such as data

processing, robotics, and much of the consumer electronics

market. Since the 1960's, semiconductors have fundamentally

altered communications, education, health care, recreation,

entertainment, and work activity. This technology is the key to

information processing, communication, and computing technology

which is vitally critical to national security and economic well

being.

The findings of the Defense Science Hoard on the cause of

this trend are, not surprisingly, nearly all related to

competition from Japan. Japanese aggressiveness has elevated

them from a 20 percent market share to world leadership and

domii)ation in one decade.

5
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heither the Department nor the Defense Science :Hoard intend

this report to be interpreted as antiJapanese. On the

contrary, the Japanese are to be commended for having the

foresight and fortitude to focus their national resources on an

industry and a technology which is so fundamental to leadership

in electronics and is the enabling technology for automated

manufacturing the key to manufacturing excellence. However,

the impact of their successful strategy on U.S. industry can not

be ignored.

The Defense Science Board has made specific recommendations

to the Department which they felt would redress the effects of

current trends on U.S. military capability. They are: 1)

support the establishment of a Semiconductor Manufacturing

Technology Institute, 2) establish centers of excellence in

semiconductor science and engineering, 3) increase emphasis in

DoD technology base programs, 4) provide discretionary R&D

credits to defense semiconductor parts suppliers and 5)

Establish a government/industry/university forum on

semiconductors to facilitate joint action in semiconductor

research, development and manufacturing.

I must point out that the Defense Science Board's

recommendations were tailored to actions that the Department

must take to redress the impact on Defense. As they point out,

these actions alone will not solve all the ,Jroblems facing the

industry. If we are to avoid a situation where the Defense

6
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budget must perpetually sustain an expensive `Defense only

semiconductor capability, it is imperative that action must be

taken by the Department, other government agencies and most

importantly by the industry itself, which would revitalize the

industry to a point where healthy, competitive U.S. corporations

once again produce in the private sector he technology we need

to assure the best military capability.

The Department of Defense has alwdys had access to leading

semiconductor technology and this has contributed significantly

to the strength of our military forces. The decline of this

technology is a new experience for us and we are working to

define the proper role that the Department and/or Federal

Government should take to resolve what basically constitutes an

industry problem. Much of what needs to be done to improve U.S.

semiconductor competitiveness rest- in the private sector.

Productivity is the responsibility of management and labor, as

are the product and market strategies that address global

markets. Government cannot legislate competitive success.

However, Government does have a legitimate role.

Historically, government organizations have aggressively

supported the development of science and technology in

accordance with their respective missions. Much of this work

has tieen performed in industry and is partly responsible for the

foundation of knowledge that has kept the U.S. in a technical

leadership position. This R&D is important to create not only

599
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new products but also Dew industrial processes and manufacturing

systems. These can Greatly increase industrial productivity,

reduce costs, and improve quality of products. Advances in

semiconductors are influencing the production of steel,

automobiles and a vide variety of other manufactured goods. The

research behind such advances is carried out in our Nation's

laboratories by industry, by government, and by universities.

We must provide the support, incentives, and environment that

ersure success by all three, individually and cooperatively.

To accomplish these goals the public and private sector

needs to be better coordinated. The Department considers

technology leadership in semiconductors and electronic devices

as essential to the development and maintenance of forces

equipped with technically superior equipment. To ensure this

leadership into the next century, it is necessary that the

nation conduct a vigorous research and development program in

the science and engineering required to avail the country the

manufacturing tools and processes required for future

excellence. Ia fact the VBSIC program has begjn to do this in a

limited wcy with x-ray lithography and laser pantography.

However, a "Defense only strategy is not desirable.

We are working closely with representatives from other

federal agencies such as the Department of Energy, the National

Science Four.Jation, the Office of Science and Technology Policy

and the Economic Policy Council to ensure that the use of

8
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resources are optimised. Inter-agency coomination is an

important ingredient for future success.

Government, of course, is not the solution to the problem.

It can best serve as the catalyst. The solution lies within the

private sector and industry in particular. The Department is in

close communication with industry in an effort to develop a

strategy that provider for a healthy semiconductor sector that

enjoys undisputed world leadership. However, we are keenly

aware of the dangers inherent in government providing an

.adustrial crutch that could in the long term inhibit attainment

of a strong competitive position. The Depart-ent's actions will

be in consonance with this view.

In conclusion, semiconductors are critical to the nation's

economy and national security. We are working very hard to

develop a strategy that satisfies our military goals. We

apprcciate your Committee's interest in this subject.

I appreciate this opportunity to appear before the Committee

and shall be happy to answer any questions you may have.
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Mr. BROWN. I' recognize that you have to leave very shortly. We
won't keep you very long.

I want to relate your testimony to the testimony of the three pre-
,

MOUSwitntwes, all' of whom emphasized the fact that where we
have made in theVast afnumber- of efforts, which Dr. Drew pointed
out; to, develop this Strong technological base and maintain our
technological leadership', the missing ingredient has been an over-
arching policy which gave adequate priority to this and which
brought together just one crisis area'but makes an effort to en-.
conipass all of the needs of our economic and industrial structure.

I commend' the Department of Defense for the initiative they
have shown here but you have- said yourself that .a defense-only
pelicydoedn't soh. the needs of the larger society and you indicat-
ed stepei yotuaretakingto Move beyond a defense-only policy.

The queetion is whether those steps, important as they are, will
proVide the necessary structure to maintain our leadership acrossthe board.

Dr. Rosenstein, for example, although he had a slip of the
tongue, referred' to the superconductor situation as well as the
Semiconductor situation and the speed with which the Japanese

-have rushed into this challenging and exciting new area of technol-
ogiir. There are many other areas in the materials field and the
electronics field and so on.

'Do' you feel that the Defense Department on its own initiative,
,..:,admitable as its efforts are, is going to be able to provide the mech-

.a" anism to meet the total needs for competitiveness in our industrialstructure?'
Dr. Kisa. I don't think that is the goal of the Defense Depart-

ment. However, I would say both in this position in the Federal
Government and in my previous positions with other Federal agen-
cies, the'National Science Foundation, the Department of Energy,that the research programs we have in those areas are very well
coordinated and I feel very strongly about the role Defense needs
to play in order to meet its own technological needs and to ensure
that we are developing the technology in defense that is important
for its needs.

That gives us several advantages. First of all, assurance that wehave the technology that we need. Second, assurance that the
people who exploit technology in defense are aware of the technolo-
gy as it is being developed.

I think it is very important to recognize that mission-oriented
agencies need to be aggressively developing technology which is, in
fact, a broader spectrum in application than just their needs.

Mr. BROWN. Mr, Walgren, do you have any questions before Dr.
Kerberhas- to leave?

Mr. WALGREN. The lines are so hard to draw in this area. I can't
-help but wonder when you say the Japanese should be commended
for having the fortitude to focus their national resources on this
area, whether by implication we are not to be commended for fail-ing,to focus our national resources on this area.

Dr. KERBER. I didn't mean to imply that. What I think we really
need to do is recognize the criticality 'of something like electronics

'technology and its importance both to national security and to the
economic well being of the country.
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Mr. WALGREN. As you know, our problem is that many parts of
our society don't recognize the things we have to do in order to
make these things happen. You always wonder where they lie. I
noticed you left out one sentence that did appear in the written
text, when you say that Government cannot legislate competitive
success, and that was said, but what was not said was what fol-
lowed, "However, Government does have a legitimate role."

Who decided to leave that out? [Laughter.]
Dr. KERBER Sir, I was making my statement as short as possible.

[Laughter.]
Mr. WALGREN. Thank you, Mr. Chairman.
Mr. BROWN. Dr. Kerber, I want to thank you for your testimony.

And I know the other members of the committee would like, to ask
you some questions, but if you will leave your colleague here to
participate with the next panel, I think we may want to go more
deeply into this semiconductor industry; and I would be glad to
excuse you at this time.

Dr. KERBER. Thank you.
Mr. BROWN. And, Mr. Walgren, I wonder if you would resume

the Chair, and we're ready to question this panel now.
Mr. WALGREN [presiding]. Well, let me recognize Mr. Brown at

this point because he has to go shortly I understand. Is there fur-
ther discussion you would like to raise at this point?

Mr. BROWN. Well, Mr. Chairman, I don't want to belabor the de-
tails of this. I want to focus on the broader picture as much as pos-
sible.

And I was interested in Dr. Drew's conclusions that perhaps it is
premature to move toward a Departir ^at of Science and Technolo-
gy. At least you are somewhat more ambiguous of it nc Ir. But the
step represented by developing a soecific institutional arrangement
such as the Policy and Technology Foundation which would be
charged with looking at the overall government-wide policy as-
pects, and to be given the tools and the resources is perhaps the
more appropriate step at this time. Even this step is a fairly signifi-
cant move, as you recognize.

I'm wondering if you think we have finally reached that critical
pointyou might say critical masswhere it's clear that we do
have to take a step of this magnitude in order to focus our national
efforts effectively on this whole national problem of competitive-
ness.

Are we at the point where this is a politically feasible thing to
do? Can we get public support for it?

Dr. DREW. Mr. Brown, I believe that we're approaching that
point. I'm not sure that we're there yet. I mentioned the Vannevar
Bush report bect.ase I have seen so often in the past a building per-
ception of a problem which needs then some catalyst to just sort of
trigger what has been building up.

We saw that in Rachel Carlson's Silent Spring, if you will. You
know, I saw EPA in our environmental legislation just sort of grow
out of that eventewhich sort of triggered a series of growing percep-
tions in .the public and private sector.

I think we have now the growing public and private sector per-
ception of a major national crisis. And I wish I had the golden pen
to trigger that. I dcn't know whether this bill quite fills that bill,
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but I'm very hopeful thatin this process now of focusing on the
an institutional structure, a rationale which sort of supports that
and says, we really have to do things differently.

When I said, new era, we have profited tremendously by this,
making industry tough enough and independent enough, and to,
you know, fight off the government regulators and fight off the
competitors and so on.

And it's not clear that the international marketplace today, with
the competitors wt have, will continue to give U.S. industry the
necessary opportunities unless we find a new way to support our
industrial capability. And that's the thing I think we need.

Mr. BROWN. Just one final question. You suggested that there
might be a historical role for the Science and Technology Policy
Task Force that this committee has set up to focus on this and to
make recommendations which possibly can come out later this
year, if we move rapidly enough.

Do you see this as making a contribution to this development of
a critical mass of support, so that we could do as we did after the
Vannevar Bush report, create an institutionin that case the Na-
tional Science Foundationto really put us back on track again?

Dr. DREW. I would hope so. The only reservation I have is that
time is passing by very, very rapidly. I say delay is of concern. But
I think you have to strike them when you just get to the right
point. I was hoping that, in the context of your study, that more of
the refinement that I think is needed, and more consensus building
will occur to get us to the trigger point and then we can take
action.

Mr. BROWN. Well, I thank you for your contribution.
Mr. WALGREN. Thank you, Mr. Brown.

Chair recognizes Mr. Price.
Mr. Plum. Thank you, Mr. Chairman. I appreciate the fine testi-

mony. I have no questions at this time.
Mr. WALGREN. Mr. Valentine.
Mr. VALENTINE. Mr. Chairman.
I would like to ask these three gentlemen a general question. It

has to do with H.R. 2191, a bill which I introduced yesterday,
which has several very prominent and learned cosponsors. It is de-
signed to create a National Advisory Committee on Semiconduc-
tors. And it would create a 13-member committee, including the
Secretary of Defense, the Secretary of Commerce, the Secretary of
Energy, the Director of the Office of Science and Technology
Policy, the Director of the National Science Foundation, four mem-
bers from the semiconductor industry, and four members from out-
side of government.

And it would have the task of monitoring competitiveness in this
area and determining the technical areas where the United States
is deficient, and other matters, and making recommendations.

I don't know whether you can make a judgment based on what I
have said here; if not, I would appreciate it if you would look at
this legislation and respond to me, because I am interested in
knowing how you feel about it.

We didn't take this initiative just to make a symbolic gesture, so
to speak. We want to try to do something about a problem which
people tell me will probably result in this nation being a second-
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class power early in the next century, militarily and economically,
unless we address it.

End of speech.
[The bill H.R. 2191 follows:]
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100TH CONGRESS
1ST SESSION . R. 2191

To advance the national leadership in semiconductor technology, to establish a
National Advisory Committee on Semiconductors, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

APRIL 28, 1987

Mr. VALENTINE (for himself, Mr. RirrEn, Mr. PRICE of North Carolina, Mr.
PERKINS, Mr. DYMALLY, Mr. MINETA, Mr. BROWN of California, and Mr.
SCHEUER) introduced the following bill; which was referred to the Commit-
tee on Science, Space, and Technology

A BILL
To advance the national leadership in semiconductor technology,

to establish a National Advisory Committee on Semiconduc-

tors, and for other purposes.

1 Be it enacted by the Senate and House of Representa-

2 fives of the United States of America in Congress assembled,

3 SECTION 1. SHORT TITLE.

4 This Act may be cited as the "National Advisory Com-

5 mittee on Semiconductor Research and Development Act of

6 1987".

7 SEC. 2. PURPOSES.

8 (a) GENERAL FINDINGS. The Congress finds and de-

9 dares that.



2

1 (1) our future economic status is firmly wedded to

2 leadership in the high technology industries that

3 depend upon semiconductors;

4 (2) the leadership position of this country in high

5 technology areas is threatened by the changing nature

6 of foreign competition which is often strongly support-

7 ed by the national governments involved;

(3) our national defense is highly dependent upon

the availability of leading edge semiconductor devices,

and it is counter to the national interest to be depend-

ent upon foreign sources for this technology;

(4) governmental actions to address these issues

8

9

10

11

12

13 are fragmented in many Federal departments and

14 agencies; and

15 (5) responses to these challenges require concerted

16 actions of industry and government.

17 (b) SPECIFIC PURPOSES.The purposes of this Act

18 are-

19

20

21

22

23

24

25

(1) to establish the National Advisory Committee

on Semiconductors; and

(2) to assign to such Committee the responsibility

for devising and promulgating a national semiconductor

strategy, including research and development, the im-

plementation of which will assure the continued leader-

ship of the United States in semiconductor technology.

eilR 2191 III
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3

1 SEC. 3. ESTABLISHMENT OF THE NATIONAL ADVISORY COM-

2 MITTEE ON SEMICONDUCTORS.

3 There is hereby created in the executive branch of the

4 Government an independent advisory body to be known as

5 the National Advisory Committee on Semiconductors (herein-

6 after referred to as the "Committee").

7 SEC. 4. FUNCTIONS OF THE COMMITTEE.

8 (a) IN GENERALThe Committee shall-

9 (1) collect and analyze information on the needs

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

and capabilities of industry, the Federal Government,

and the scientific and research communities related to

semiconductor technology;

(2) identify the components of a successful na-

tional semiconductor strategy in accordance with sec-

tion 2(b)(2);

(3) analyze options, establish priorities, and rec-

ommend roles for participants in the national strategy;

and

(4) provide results and recommendations to agen-

cies of the Federal Government involved in legislative,

policymaking, administrative, management, planning,

and technology activities that affect or are part of a

national semiconductor strategy, and to the industry

and other nongovernmental groups or organizations af-

fected by or contributing to that strategy.

elitt 2191 III 6 '3 8



,,.

606

4

1 (b) SPECIFIC FUNCTIONS. In fulfilling this responsibil-

2 ity, the Committee shall-

3 (1) monitor the competitiveness of the United

4 States semiconductor technology base;

5 (2) determine technical areas where United States

6 semiconductor technology is deficient relative to inter-

? national competition;

8 (3) identify new or emerging semiconductor tech-

9 nologies that will impact the national defense or United

10 States competitiveness or both;

11 (4) develop research and development strategies,

12 tactics, and plans whose execution will assure United

13 States semiconductor competitiveness; and

14 (5) recommend appropriate actions_ that support

15 the national semiconductor strategy.

16 SEC. 5. ORGANIZATIONAL AND ADMINISTRATIVE PROVISIONS.

17 (a) MEMBERSHIP.(1) The Committee shall be com-

18

19

20

21

22

23

24

25

posed of 13 members, 7 of whom shall constitute a quorum.

(2) The Secretary of Defense, the Secretary of Com-

merce, the Secretary of Energy, the Director of the Office of

Science and Technology Policy, and the Director of the Na-

tional Science Foundation, or their designees, shall serve as

members of the Committee.

(3) The President shall appoint, as additional members

of the Committee, 4 members from outside the Federal Gov-
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1 ernment who are eminent in the semiconductor industry, and

2 4 members from outside the Federal Government who are

3 eminent in the fields of technology, defense, and economic

4 development.

5 (4) One of the members appointed under paragraph (3),

6 as designated by the President at the time of appointment,

7 shall be chairman of the Committee.

8 (b) STAFF SUPPORT.Administrative support for the

9 Committee shall be provided through an arrangement with

10 an appropriate agency or organization designated by the

11 Committee. The funds necessar: for such support shall be

12 provided to the designated agency or organization, from sums

13 available to the Committee to carry out the purposes of this

14 Act, in accordance with a memorandum of understanding en-

15 tered into between them.

16 (c) EXPENSES.Members of the Committee, other than

17 full-time employees of the Federal Government, while at-

18 tending meetings of the Committee or otherwise performing

19 duties at the request of the Chairman while away from their

20 homes or regular places of business, shall be allowed travel

21 expenses in accordance with subchapter I of chapter 57 of

22 title 5, United States Code.

23 (d) FIRST MEETING.The Chairman shall call the first

24 meeting of the Committee not later than 90 days after the

25 date of the enactment of this Act.
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1 (e) REPORTS.-At the close of each fiscal year the

2 Committee shall submit to the President and the Congress a

3 report on its activities conducted during such year and its

4 planned activities for the coming year, including specific find-

5 ings and recommendations with respect to the national semi-

6 conductor strategy devised and promulgated under section

7 2(b)(2). Each report shall include an estimate of the length of

8 time the Committee must continue before the achievement of

9 its purposes and the issuance of its final report.

10 SEC. 6. AUTHORIZATION OF APPROPRIATIONS.

11 There are authorized to be appropriated to carry out the

12 purposes of this Act such sums as may be necessary for the

13 fiscal years 1988, 1989, and 1990. Appropriations for any

14 fiscal year pursuant to the preceding sentence shall be made

15 through a specific line item in the Act making appropriations

16 to the National Science Foundation for that year.
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Dr. ROSENSTEIN. I believe that your initiative, without having
read it, sounds like something that is surely needed, as the semi-
conductor industry is under attack. And unless we have means to,
not only examine what must be done immediately, but to have
some foresight and some vision of the future, we will continue to
regress.

We need this across the board. What we're doing in this country
is reacting at the 11th hour. We need a standing mechanism, a
series of councils which will be looking at the entire breadth oE in-
dustry opportunities, and envision not only the opportunities, but
the problems of the future.

For example, we were in Japan five years ago and we examined
what MITI did. They have 16 national laboratories which are de-
voted to supporting industry. We have essentially none other than
that of aeronautics.

One of their laboratories was a fermentation laboratory, and I
thought, my that's nice, they're going to have the best saki in the
world. What suddenly dawned upon me, that the production proc-
ess for bio-engineered products is fermentation. Five years ago they
were busily putting in place the production technology to take over
the fermentation industry. They are doing the same thing in optoe-
lectronics which is going to be a $100 billion industry. We're very
proud of what we're doing in one of the mainstays of our economy,
that is building.

I can predict within five years the Japanese building industry is
going to be sending prefabricated houses to this country, because
they have put in place mechanisms to economically and efficiently
produce houses.

I believe that what you propose is important for the semiconduc-
tor industry, because it is certainly a lynchpin of much of our econ-
omy. But I think we need a broad mechanism to look at the future
lynchpins of our economy.

Mr. VALENTINE. Thank you. Do either one of you other gentle-
men care to comment?.

Dr. DREW. Well, I would certainly second the importance of this
focus. Dr. Kerber, I think, adequately described the tremendous im-
portance, not only to defense, but across the board of this particu-
lar area.

There are ad hoc mechanisms that arise. I mentioned the IEEE's
effort to define, and it turns out optoelectronics focusthere are
groups, the semiconductor industry has certainly been acutely sen-
sitive to this. Providing a forum to bring these things together is
probably, without knowing all of the details, a valuable step. I
think it is timely. But I would certainly second what Dr. Rosen-
stein said aboutit's systematic of, in fact, a number of areas
where we probably need to bring that focus together.

Mr. WINKELMAN. May I add a comment, Mr. Chairman. I, too,
feel that it's a step in the right direction, but in my view too small.

I think we finally have to come to grips in this country with the
basic question, and that is, to promote a working arrangement with
business, labor, government and educators to come to grips with
the fundamental problems and to look out ahead of ourselves to an-
ticipate the problems instead of reacting after the fact.
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And whilewhat you're talking about, and it may wen be
needed, it is still reacting to the current situation and not looking
ahead to the year 2000 or beyond where we have to have mecha-
nisms to move much more rapidly as is illustrated by Dr. Rosen-
stein's comment about superconductivity.

The Japanese aren't waiting to set up some intergovernmental
committee to advise. They've got action.

Now, one of our problems, also, is our focus, and believe me I
come from a private enterprise system. We're so busy worrying
about competition among our own companies within the country
that we have lost track of the fact that the major competition is
with other countries and not within ourselves. And therefore, we
need to find mechanisms to deal with the problems of auto safety
ahead of time. To deal with the problems of a gasoline crisis when
it arises. To deal with the problems of garbage and waste disposal.
We can't wait, and we can't deal with them one by one as they
come up and after the fact.

Mr. VALENTINE. I don't have any further questions, Mr. Chair-
man.

Mr. WALGREN. I appreciate those responses.
Mr. Mineta.
Mr. MINETA. Mr. Chairman, I have no questions of this panel.
Mr. WALGREN. Mr. Ritter.
Mr. RrrrER. Mr. Chairman, I have no questions.
Mr. WALGREN. Well, let me on behalf of the committee thank

you very much for your participation in this. It's a frustrating
area, and I hope we can learn something about it. Thank you very
much.

Let's call the third panel. And the gentleman accompanying Dr.
Kerber, but then also we have Larry Summney, the President of
Semiconductor Research Corporation; Mr. Charles Sporck, Presi-
dent of National Semiconductor Corporation.

I want to recognize, first, Mr. Valentine for an introduction of
Mr Sumney who must come from North Carolina; and Mr. Mineta
for an introduction of Mr. Sporck.

Mr. VALENTINE. Thank you, Mr. Chairman. I'm sorry that you
don't look at me as an international Cgure. Just because I want to
introduce him he must come from North Carolina, but that's okay.
He makes up for that deficiency.

Mr. Chairman and members of the committee, one of the wit-
nesses today, as you have pointed out, is Mr. Larry Sumney, Presi-
dent of Semiconductor Research Corporation in the Research Tri-
angle Park in North Carolina.

Mr. Sumney has participated in many discussions on the man-
agement of research and technology needs of the nation; and on
the semiconductor issues now facing this country.

He is current Chairman of the Nationar Research Council Steer-
ing Group on semiconductor industry and DOE National Laborato-
ries; and was a member of the Defense Science Task Force on semi-
conductor dependency. He has served in many other capacities.

Mr. WALGREN. Well, I appreciate that very much. I could impose
on the gentleman from North Carolina to come and chair this
panel.
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Mr. VALENTINE [presiding]. First of all, Mr. Price, do you care to
make a statement at this time?

Mr. PRICE. Well, I would just like to add my word of welcome to
Mr. Sumney and thank him for his leadership in our state and we
look forward to hearing his statement. And I'll have some ques-
tions after he offers that testimony.

Mr. VALENTINE. Mr. Ritter, do you have any statement you
would like to make?

Mr. RrrrER. No. I welcome our witnesses and look forward to
hearing them.

Mr. VALENTINE. All right. I believe the first witness is Mr. Larry
Sumney. Mr. Sumney, we are happy to have you here and you rec-
ognize, I'm sure, that we have certain time constraints. We want
you to have an opportunity to express yourself adequately. The
statement which you have submitted will be filed and will be a
part of the record in toto, and you may summarize or proceed in
any manner that you deem appropriate.

STATEMENTS OF LARRY SUMNEY, PRESIDENT SEMICONDUCTOR
RESEARCH CORP., RESEARCH TRIANGLE PARK, NC; CHARLES
E. SPORCK, PRESIDENT, NATIONAL SEMICONDUCTOR CORP.,
SANTA CLARA, CA; AND, CHARLES H. FERGUSON, CE 'ER FOR
TECHNOLOGY POLICY AND INDUSTRIAL DEVELOPMENT, MIT,
CAMBRIDGE

Mr. SUMNEY. Thank you very much, Mr. Chairman and distin-
guished members of the committee. My name is Larry Sumney and
I am president of the Semiconductor Research Corp. based in the
Research Triangle Park of North Carolina.

Semiconductor Research Corporation often knows as the SRC
was begun 5 years ago by the Semiconductor Industry Association
as an industry sponsored cooperative effort in generic semiconduc-
tor research.

I think we have been reasonably successful. By the end of this
year over 60 participating companies will have made over $100 mil-
lion available to support an integrated semiconductor research pro-
gram that involves over 40 U.S. universities, several hundred facul-
ty members, and over 400 graduate students.

In 1986 the Federal Government became a financier: participant
in the SRC for the first time. We're proud of our research program,
but we recognize that it is only one component of a solution to the
problem being addressee in these hearings today.

In the debate on industrial conletitivene.ss the U.S. semiconduc-
tor industry emerges as a focal point of discussion because it is the
critical leverage point to renew American competitiveness in many
other downstream industries, and because it now faces serious chal-
lenges from foreign competition.

A national strategy is vitally important to those of us who agree
with a recent Defense Science Board report that, "Semiconductors
truly al- the industrial rice of the information age."

As vi lose our leadership in semiconductors, we are going to lose
a mainstay of our economic and military security.

I appreciate this opportunity to participate in your hearings on
the role of science and technology and competitiveness. Others on
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the panel will discuss in detail the present status of the semicon-
ductor industry in the United States and its importance to both our
national economy and our national defense.

in addition, you will hear details of t major new industry initia-
tive, SEMATECH, which is also of paramount importance to our
defense community, and is indeed, a part of an overall national
strategy to regain competitive posture.

SEMATECH stands for Semiconductor Manufacturing Technolo-
gy. and it is designed to address the U.S. lag in this critical area.

My prepared statement has been made available to you, and I
would like to focus my brief comments on a key element of the na-
tional strategy that we must implement if we are to regain our
leadership position.

Many activities that seek to address the semiconductor problem
are underway, are being planned, or are being proposed. The Semi-
conductor Research Corporation is indeed a successful example.
The Department of Defense's Very High Speed Integrated Circuits
program, and now the new Monolithic Microwave Integrated Cir-
cuits program, both address specific defense needs.

Individual companies fund and conduct extensive research, and
the industry is now working on SEMATECH as a proposed coopera-
tive effort. This is also a high priority recommendation of the De-
partment of Defense.

Within the Department of Energy a Nat' mal Laboratory Semi-
conductor initiative is being discussed. Our great universities and
individual state programs address elements of the problem. Other
proposals have also been made.

Our concern is that all of these programs and proposals, while
good and rational in isolation are uncoordinated and often over-
lapped when viewed as pert of an overall plan to address the seri-
ous national problem. Our technology resources are being ineffi-
ciently used. The whole has been less than some of the parts.

A coherent strategy that ties the many programs and players to-
gether is essential if the nation is going to make the best use of its
resources that are available to us, and if it intends to succeed.

In 1918 we declared it was our national intent to establish and
maintain U.S. leadership in the field of aviation. We support this
intent through the creation of the National Advisory Committee on
Aeronautics, and through substantial continuing R&D of the gov-
ernment in support of both commercial and defense aviation. The
result has been U.S. leadership through seven decades of aviaticl
history.

Today, a similar resolve is needed for semiconductors, just as the
aviation situation was understood and supported by the various
branches of the government and by the industry, semiconductor
strategy must pervade the economic trade and regulatory activities
of the government; and it must generate response and cooperation
from both government and industry.

A National Advisory Committee on Semiconductors composed of
very knowledgeable leaders from industry and government must
provide a focal point for these efforts. This group would assess our
present status and future needs, and would advise both govern-
ment and industry on the opportunities, the strategies, and ap-
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proaches needed to reestablish and maintain our leadership in the
vital- semiconductor- arena:

The national semiconductor strategy that would evolve from the
Advisory Committee would provide the technological underpinning
for a more competitive industry, an overall stronger economy, and
a strong national defense.

Mr. VALENTINE. Mr. Sumney, let me interrupt you. We have a
vote, and I think now is as good a time as any to break in. If you
would bear with us. We'll be in recess for five minutes.

[Recess.]
Mr. VALENTINE. The committee will please be in order.
I think by the time we get settled, other members will begin to

drift back in.
Mr. Sumney, you may resume.
Mr. StnvINEY. Thank you, Mr. Chairman.
The Semiconductor Industry Association has attached a reason-

ably high priority to the concept of the National Advisory Commit-
tee. Also, the recent report on the Defense Science Board Task
Force on Defense Semiconductor Dependency concludes with a
similar statement that an advisory group be established to "formu-
late a comprehensive and coherent strategy for legislative, adminis-
trative and management action to reverse the trend toward the
export of semiconductor manufacturing and technology leader-
ship."

In fulfilling this responsibility, the NACS would: one, monitor
the competitiveness of the U.S. semiconductor technology base;
two, determine technical areas where this country's semiconductor
technology is deficient relative to international competition; three,
identify new or emerging semiconductor technologies that impact
the national defense and/or U.S. competitiveness; four, develop re-
search and development strategies, to ;tics and plans whose execu-
tion would assure U.S. semiconductor competitiveness; and finally,
recommend appropriate action to support the overall semiconduc-
tor strategy.

In 1987 the semiconductor industry is unique. The technology
base that it provides is the key to U.S. competitiveness in the high
technology industries that will dominate the world economy for the
next century, and it is also the most pervasive technology in our
nation's defense strategy. Without semiconductor leadership,
achievement of both national security and economic goals of the
nation will be difficult, if not impossible.

The problems we face are of the highest- importance. They re-
quire national leadership and national solutions if we are to secure
our economic competitiveness and our defense preparedness. I be-
lieve with your support and with the active participation of con-
cerned Federal agencies working cooperatively with our industries,
our great research universities, our Federal laboratories and other
active and innovative programs, we can recapture and maintain
our leadership position.

I have discussed these issues more thoroughly in my prepared
statement. I appreciate your interest in my comments today and
your concern in these very important issues. Thank you.

[The prepared statement of Larry Sumney follows:]
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Mr. Chairman and Members of the Committee:

My name is Larry W. Sumney, and I am president of the Semiconductor Research
Corporation based in the Research Triangle Park, North Carolina. SRC was
begun five years ago by the Semiconductor Industry Association as an
industry-sponsored cooperative effort to conduct generic semiconductor
research.

The SRC has been highly successful. By the end of this year, over 60
participating companies will have made over $100 million available to support
an integrated semiconductor research program involving some 40 U.S.

universities, several hundred faculty members, and over 400 graduate students.
In 1986, the federal government became a participant in SRC for the first time.

We are proud of our program, but we recognize that it is only one component of
a solution to the problem being addressed in these hearings.

America has been challenged to increase its competitiveness in order to
reverse the trend toward ever rising trade deficits while maintaining a high
standard of living. In the debate on industrial competitiveness, the U.S.
semiconductor industry emerges as a focal point of discussion because it is
the critical leverage point to renewed American competitiveness in many other
industries and because it now faces serious challenges front foreign
competition.

A national strategy is vitally important to those of us who agree with the
recent Defense Science Board report that "semiconductors truly are the
industrial rice' of the information age." As we lose our leadership in
semiconductors, we lose a mainstay of our economic and military security.

The semiconductor industry of the United States is in danger of losing its
technical leadership and market share to Japan and other competitors. The
rate of decline has been rapid. Less than one decade ago, there was little
challenge to U.S. leadership in this industry. Now, we are clearly behind in
many of the key technologies and are being challenged in the remainder. The
world market share of U.S. manufacturers is decreasing.. Given the trends,
this decrease will accelerate and extend to allied industries whose end
products depend on advanced semiconductor components for high-end performance.
With no response by the United States, the nation is headed toward becoming an
also ran in the high technology sweepstakes.

The implications of this decline extend beyond the semiconductor industry and,
in fact, threaten tne leadership of the United Stetes in the technologies that
will determine its future military and economic status. The security and
quality-of-life of future generations of Americans is clearly at issue.

It is not to late too reverse these trends and to recover the competitive edge
for the United States. It is not necessarily appropriate to copy the
competition to accomplish this. Their history, culture, and environment are
much different. We must focus on our inherent strengths to regain our
semiconductor technology leadership position. This response must be formed
with knowledge of why we have the semiconductor problems in the first place.
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The problems stem from two decades of only nominal international competition
with U.S. leadership in high technology. This resulted in structural
inefficiencies in the U.S. infrastructure, and a lack of perception by both
the industry and government that the world technology competition was rapidly
changing. The result, for the United States, is exemplified by:

* lack of a coherent set of industry goals.

* redundancy in research organizations and operations.

* a disaggregated industry structure with many companies too small for
effective international competition.

* notivational structures that excessively reward creativity and
discourage technology transfer and application of existing knowledge to
solve problems.

* a society whose :.roes are medical doctors and lawyers and research
scientists; and not manufactaring/industrial engineers who produce the
tangible products of our inaustry.

* an economic system that forces short-range perspectives.

* little accountability for research productivity.

These causes have been exacerbated by the emergence of foreign competitors who
are strongly motivated to win markets and technological leadership from the
U.S., who apply different rules and standards to the competition, and who have
different government, industry, and work force characteristics arising from
their different history. For example, in Japan, where catching up to the rest
0 the world has been the national passion for the last four decades, the
heroes are the production engineers; the labor force has a strong work ethic;
the society is cohesive; the industry has an integrated structure; there is a

universal high priority on exports; the government gives high priority to and
orchestrates industrial success; and the people, industry, and government
share a protectionist stance. These ingredients have been combined to create
an obviously successful competitor in the high technology arena.

For example, an annual report of ADVANTEST, a Japanese test equipment firm
provides a chronological listing of important events in the company's history.
It noted fourteen times in a period of eighteen years that the company had
been given a subsidy, or other government funding, for the development of
advanced semiconductor test equipment. During that period its negligibly
small market share grew to where, finally, in 1985, ADVANTEST attained the
largest share of the world market for automated test equipment. This history
of patient, continuous goverment support of a company's efforts to obtain a
successful commercial product could not be matched in the United States. In
the automated test equipment market, Japan has been successful. Today, U.S.
companies are purchasing ADVANTEST equipment because it is the best available.
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The two remaining U.S. firms are striving to stay competitive. This type
long-term focusing of resources on a particular market segment is known as
targeting. It has worked in a number of areas, including sem',onductor memory
chips.

Some call the high technology CJ,. tition a race in which the U.S. had led for
so long that it became complacent. Its competitor, Japan, had to work hard to
catch up. Learning how to work hard put it in a position to where, once it
caught up, Japan has continued to run faster and now is leaving the United
States behind in some areas. To get back into the race, we must shed the bad
habits that have come from complacency and rebuild our basic strengths.

The United Stites has real strengths. These include our univer-ity system,
industrial diversity, large monolithic market, and the demonstrated ability to
respond to important challenges. We have to use these advantages to the
fullest to regain competitiveness for U.S. technology.

In any case, the semiconductor industry news is not good. What does this
mean? An economist might point out that the semiconductor industry is only
about one percent of the gross national product so it shouldn't make much
difference if it disappears. This is an irrational, but all too pre,alent
view. Other economists may point to the dangers of manipulating market forces
in a mature economy such as that of the United States while justifying the
actions of the Japanese as being necessary in their evolving economy.
However, the implications of even a partial demise of the U.S. industry are
severe and must be recognized. Look at national security first.

NATIONAL SECURITY

There is almost universal agreement that world-leading semiconductor
technology is necessary for U.S. defense. The "force multiplier" of U.S. high
technology defense systems is used to offset numerical superiority of its
potential adversaries. Today, ;sigh technology resides in semiconductor
electronics, integrated circuit chips. Without these components, modern
aircraft cannot fly, missiles cannct be guided, and intelligence systems are
useless. Loss of access to leading semiconductor technology will result in a
rapid decrease in weapons- system leadership.

There is, also, almost universal agreement that we can't rely on a foreign
supplier for semiconductor technolcgy. To play such a key role in U.S.
defense strategy, the supplier country would have to be politically and
economically stable, responsive to U.S. defense needs for special products,
willing to supply the best available technology, williny to transfer this
technology to defense system suppliers, and willing to protect the technology
from U.S. adversaries. If the United States were dependent on a foreign
supplier for critical defense semiconductor technology, the United States
would require access to the suppliers research results to use in long range
defense planning, would have to install transferred technology in the United
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States for highly classified applications, and would have to develop a very
close relationship with the foreign supplier. These conditions cannot be met.

Some have argued that there is a way for the United States to meet its defense
needs even if its semiconductor industry is no longer competitive. If there
are too many conditions for a foreign source to be a viable alternative, than
one can consider an "arsenal approach" where the technology leadership is
maintained and defense articles are produced. This would require that the
continuing effort to maintain state-of-the-art capabilities would be funded
almost entirely by the government. At present, the industry spends over $2
billion annually for this purpose. This expense would be difficult for the
defense effort to assume. There are also serious doubts that a government
effort, even if generousli funded, could compete with the drive that the
commercial market gives to technology advancement. Thus, the maintenance of a
world-leading industrial semiconductor technology capability appears to be
required for U.S. national defense.

NATIONAL ECONOMY

In the economic sector, the implications are equally severe. As pointed out
in a recent study by the National Science Foundation, ,rorld semiconductor
production, valued at $30 billion in 1985, is expected to be over $120 billion
by 1995. The computer industry is dependent on semiconductors for its
competitiveness. In 1985, the world computer market was estimated to be $150
billion. By 1995, it should exceed $1 trillion. Other electronics intensive
industries, consumer electronics, telecommunications, aerospace electronics,
office automation equipment, and robotics probably will prov!de another $2
trillion market, dependent upon the availability of semiconductors. There is
little doubt that the future economic success of the United States is wedded
strongly and inseparably to these industries, and thus to semiconductors.

In commercial applications, reliance on open-market Japanese technology is not
an answer. In addition to the efficieLcy penalties that are associated with
such dependencL, there is the issue or strategic technology denial brought
about by the vertical integration of the component supplier. American
industry cannot compete successfully if it is dependent upon the foreign
companies with which it competes for the critical components that determine
the performance of its products.

Thus, we see that the U.S. semiconductor industry is in trouble and that a
strong competitive posture of that industry is vital to the nation. What can
be done?

RECOMMENDATIONS

There have been many Jiscussions over this past year regarding the problems
the semiconductor industry and possible responses to the challenge. The
Semiconductor Industry Association, a Defense Science Board Task Force, a
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National Security Council working group, and others have debated issues and
solutions. Plthough it would be somewhat misleading to say that a consensus
has surfaced among all of these groups, there is a pattern of responses
emerging that can be referred to as "A Winning Strategy For The U.S. In
Semiconductors" or a "National Semiconductor Strategy." The remainder of my
discussion introduces a framework for this strategy. It is still in the form
of proposals to the indust,y and government leaders who will determine whether
it will be put into effect.

The major components of the strategy are leadership, cooperation, funding, and
a technology plan.

NATIONAL LEADERSHIP

The highest priority need is for leadership that articulates the problem,
identifies goals, and proposes responses. One may speculate on why, given the
significance of the problem, it has not already attracted stronger leadership.
One reason is that both the administration and the industry have reservations
with respect to anybody providing leadership for an industry that has been
successful with free-wheeling independence in the past. A second reason is
that the problem has developed rapidly -- over the last 4 or 5 years. A third
reason is that the problem has a strong technical content. The difficulties
and potential demise of U.S. semiconductor technology leadership are difficult
to understand with a background of three decades of well-publicized success in
that technology. Finally, the strong connection between semiconductor
technology, on the one hand, and defense capabilities and the future economy,
on the other, is not understood without considerable discussion. However,
both government and industry leaders are now adding semiconductor issues to
their agendas.

Many activities that seek to address the semiconductor problem are under way,
being planned, or have been proposed. The Scqiconductor Research Corporation
is a highly successful example. The Department of Defense's VHSIC (Very High
Speed Integrated Circuits) program, and now its MMIC (Monolithic Microwave
Integrated Circuits) program address specific defense needs. SEMATECH
(Semiconductor Manufacturing Technology) is a proposed cooperative effort to
address the U.S. lag in semiconductor manufacturing technology. A National
Laboratory Semiconductor Initiative is being discussed. Other , iroposals have

been made. The problem is that all of these programs and proposals, while
good and rational in isolation, are uncoordinated and overlapping when viewed
as part of an overall plan to address a national problem.

A coherent strategy that ties the many programs and players together is
essential if the nation is to make the best use of the limited resources that
are available -- and to succeed.

Our proposal is to form an advisory group patterned after the highly
successful work of the National Advisory Committee on Aeronautics in the
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aviation field. This industry-government cooperative activity has provided
the United States with over seven decades of leadership in aviation for both
commerce and defense. The National Advisory Committee on Semiconductors would
be organized to devise and enunciate the goals of a national semiconductor
strategy, the implementation of which could assure the continued leadership of
the United States in semiconductor technology. The national semiconductor
strategy that will evolve from the Advisory Committee will provide the
technological underpinnings for a strong economy and for the national security
that are required to achieve the stated goals of the nation.

The Semiconductor Industry Association has attached a high priority to this
concept and has assigned to me the lead advocacy role. The recent Report of
the Defense Science Board Task Force on Defense Semiconductor Dependency
concludes with a similar recommendation that an advisory group be established
"to formulate a comprehensive and coherent strategy for legislative,

administrative, and management action to reverse the trend toward the export
of semiconductor manufacturing and technology leadership."

The Committee's purpose would be to acquire the required information, identify
the components of a successful strategy, analyze the options, establish
priorities, and recommend roles for participants in the strategy. These
results and recommendations would be provided to those bodies of the

government involved in legislative, po!icy-making, administrative, management,
planning, and technology activities that affect or are part of a national
semiconductor strategy and to the industry and other non-governmental groups
or organizations affected by or contributing to the national semiconductor
strategy.

In fulfilling this responsibility, the National Advisory Committee on

Semiconductors would:

- monitor the competitiveness of tr.: U.S. semiconductor technology base;

- determine technical areas where the U.S. semiconductor technology is
deficient relative to international competition;

- identify new or emerging semiconductor technologies that will impact
the national defense and/or U.S. competitiveness;

- develop research and development strategies, tactics and plans whose
execution will assure U.S. semiconductor competitiveness; and,

- recommend appropriate actions that support the semiconductor strategy.

A response to thr leadership challenge through something like the National
Advisory Committee on Semiconductors is an essential element in the nation's
response.

3 ,



621

7

COOPERATION

Closely coupled to the need to develop leadership is a need for increased
cooperation in addressing the problem within the industry and between the
industry and government. Rapid growth and intense competition in the
semiconductor industry have produced excessive redundancy in the U.S. research
and development establishment, a low level of shared generic research
activities, and a reduced ability of the industry to compete. It is essential
that areas of technology and other activities be identified for which
competition among U.S. companies is no longer appropriate and to find means
for addressing these cooperativel:,. Cooperative efforts must address:

(1) increased effecti'eness for generic semiconductor research and
development in tae U.S. such as has been initiated by the
Semiconductor Research Corporation;

(2) targets of technological opportunity that will strengthen our
competitive position, e.g., joint development of semiconductor
manufacturing capability through SEMATECH;

ways to enhance the broad applied generic technology base upon which
the industry relies, e.g., integrated circuit (IC) design automation,
demonstration facilities for process innovations and new
manufacturing techniques, and applied research in IC designs and
applications;

(4) the health of the industry infrastructure, i.e., tool makers and
materials suppliers;

(5) collective responses to needs for improved acquisition and
application of existing knowledge and information that will help the
industry; and,

(6) the recapture of consumer product markets in the U.S. in order to
provide the semiconductor industry with a strong domestic customer
base.

(3)

SEMATECH, the initieive now being discussed for addressing the important need
for large improvement< in the manufacturing capabilities of U.S. semiconductor
comprries, is en Important part of the overall strategy.

FUNDING

Funds must be..ome available ;o enhance research and developmer' i> areas such
as manufacturing technology, devices and acesses, design and , ..ng system
architectures, applications, materials, fabrication tools, and genericresearch. In the hvt, most of tnese funds have come from industry revenues
but, as time has shown, in the competitive

environment of the LoSGs the

6 ' 1
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industry has not been able to provide funding of the magnitude needed to keep

up with the more coordinated and better funded efforts of government-supported
foreign competitors. Estimates of the total funding needs have ranged from
several hundred million dollars a year to over one billion dollars annually
for periods extending to five years and beyond.

The most important immediate need is to implement the government participation

in SEHATECH at a level of $100-200 million/year. Additional immediate needs

include (I) the implementation of the other recommendations of the Defense

Science Board and (2) the proposed National Laboratory Semiconductor

Initiative. These proposals, inclusive of SEHATECH, total less than $500

million/year. Even if the National Advisory Committee on Semiconductors
should recommend doubling this investment over the nex_ several years, it is a

small amount when compared to the significance of the problem.

TECHNOLOGY PLAN

The bottom line for the strategy is a technology plan that results in the

availability of the knowledge that enables the industry to compete. A

technology plan will include fundamental research, applied research,

manufacturing technology, and applications research. For each component of
the technology strategy, the level of effort and the performers must be
identified. Defense laboratories, the national laboratories, the National

Bureau of Standards, and other government entities have a role, as do a
variety of independent research organizations, U.S. universities, and the

industry itself. In the past, these technology resources have been poorly

used. Too many people have been trying to do the same thing with the result
that, while much has been accomplished, many technology areas have not and are

not being addressed. The whole has been less than the sum of the parts.
Through a good technology plan, created under the leadership of the National
Advisory Committee, a result can be obtained that is greater than the sum of

the parts, i.e., the resources can be used synergically rather than

redundantly.

SUMMARY

Our nation's future economic status is firmly wedded to leadership in the high
technology industries that depend upon semiconductors. Our national defense

gs tied to the availability of leading-edge semiconductor devices. The

problems we face are of the highest importance; they require national

leadership and national solutions if we are to secure our economic

competitiveness and our defense preparedness.

Objections to the creation of a monolithic approach to meeting a technology
need often arise from the perception that past successes of the United States

may be attributed to diversity and internal competition. This was true when

the field of competition was within the nation's boundaries. Now, the
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competition is worldwide, and the rules have changed. Our future depends on
our ability to adapt to these new rules.

The logic presented here recommends immediate funding of SEMATECH followed
rapidly by funding of several related semiconductor initiatives that have been
identified in recent studies of the semiconductor problem of the U.S. At the
same time, the National Advisory Committee on Semiconductors should be
established to provide the continuing leadership and guidance required to
regain clear leadership for the United States in semiconductor technology.

2 G
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Mr. VALENTINE. Thank you, Mr. Sumney.
The next witness is Mr. Charles H. Ferguson, from the Center

for Technology Policy and. Industrial Development, Massachusetts
Institute of Technology.

Welcome, sir. We are happy to hear from you at this time. As I
have said to the other gentlemen, your statement which you filed
with the committee will become a part of the record in toto and
you may summarize it or proceed in any other way that you deem
appropriate, bearing in mind that we have a need to finish this
week.

Mr. FERGUSON. Despite what might perhaps be the prevailing
reputation of academics, I will be quite brief.

I was asked to say something about how important the semicon-
ductor industry is and whether there was an appropriate role for
the Federal Government in assisting it. The semiconductor indus-
try is about as important as an industry can get. The semiconduc-
tor content of all United States manufacturing has gone from zero
to two percent in the last 30 years. It is continuing to double ap-
proximately every ten years and will continue to do that probably
for another 20 years.

The importance of semiconductors is far larger than that number
would suggest because semiconductor technology progresses at an
absolutely extraordinary rate, so the productivity of these devices
and the productivity benefits that they bring to other industries in
which the United States wishes to hold, retain, get back, perhaps,
leadership is very, very important.

So I don't think there is any doubt that the semiconductor indus-
try deserves saving, and that is what we are talking about- We are
talking about saving it. The trend line is that the industry will es-
sentially disappear within the next 5 to 10 years.

The United States industry has lost 20 percent of the world
market over the last ten years, and there is no reason to suppose
that, absent very drastic actions, that trend would not continue In
fact, I think that it might even accelerate because, in fact, Japa-
nese R&D, not just for current technology but for future technology
generations, is now outstripping that of the United States by an ex-
tremely wide margin. These are not subtle effects.

Between 1975 and 1982, the United States went from 43 percent
to 27 percent of world patenting activity in integrated circuits.
Japan went from 18 percent to 48 percent in the same period, and
things have gotten worse since 1982, not better.

So there is no doubt that the industry is important. There is no
doubt that it has to be saved, I think. The level of effort and knowl-
edge that has been devoted to the industry thus far in the Federal
Government and indeed, alas, in the semiconductor industry has
not been what we might have hoped. Unfortunately, as other
people have said, it does take a crisis for people to begin to think
about this in a serious way, but there are many positive signs.

I have been asked to comment on SEMATECH. I think SEMA-
TECH is a very good idea, should be supported very strongly finan-
cially and otherwise, if necessary, by the government. I think, how-
ever, it is important to recognize that SEMATECH is a necessary
but not a sufficient condition. It is a small, interim first step. It is
something that will stave off disaster if it works. It is not some-

6 2 7
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thing that will save the American industry or renew its competi-tiveness in an enduring way by itself. That will take a much wider
effort, as other people have also said.

It will take an effort that encompasses a number of policy do-mains, and it will take an effort that reaches out to a very long
time horizon, to the next 10, 20, 30 years, and it will also take a
very great deal of money and will take renewed vigor, shall we say,in the relationship between the Federal Government and the in-
dustrial and technological base of this country, a relationship that
existed, as other people have pointed out, in the 1950's and 1960's
but which no longer exists, and the Defense Department can nolonger play the role that it played then.

DOD was the vehicle for these developments in the semiconduc-
tor industry and the computer industry and other industries aswell during that period. It can no longer be, for two reasons. Firstof all, it is a very small fraction of total world consumption andproduction, and second, defense demand now lags commercial tech-
nology by a substantial margin, it does not lead it.

That means that we are going to have to think in a very funda--mental way about how to create a policy environment that ishospitable to the future development of commercial technology inthe United States. SEMATECH is a good idea and I think it is an
excellent experiment, but it should be regarded as an interim step
in an experiment, I think, an emergency interim step.

I don't mean to minimize its importance. It is extremely impor-tant that the semiconductor industry receive attention, but there
are other industries, and there is the future to think about, as well.Thank you.

[The prepared statement of Chary H. Ferguson follows:]
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SUMMARY: ASSESSMENT OF U.S. MICROELECTRONICS INDUSTRY

1. THE MERCHANT SEMICONDUCTOR INDUSTRY

LOSING MARKET SHARE TO JAPAN IN ALL PRODUCT CATEGORIES

PROCESS TECHNOLOGY NOW 2 - 4 YEARS BEHIND JAPAN

EXTREMELY VULNERABLE FINANCIALLY (1985 LOSSES OF $1B)

LOW LEVELS OF BOTH RED AND CAPITAL SPENDING

INCREASINGLY DEPENDENT UPON JAPANESE TECHNOLOGY (SEE BELOW)

MANY FIRMS ACTIVELY CONSIDERING BEING ACQUIRED BY JAPANESE Fun

2. CAPTIVE PRODUCERS

IBM IN GENERALLY EXCELLENT CONDITION

AT&T, DEC, AND HP IN FAIR TO GOOD CONDITION

ALL OTHERS FAR BEHIND JAPAN IN TECHNOLOGY & SCALE

3. CAPITAL EQUIPMENT & SERVICES

U.S. LOSING MARKET SHARE IN CRITICAL AREAS

E BEAM, GLASS, MASKS, TESTERS, STEPPERS

LIKE MERCHANTS, EOUIPMENT & SERVICES FIRMS FINANCIALLY VULNERABLE

SEVERELY REDUCED R&D AND CAPITAL SPENDING

4. USERS

INCREASINGLY DEPENDENT UPON JAPANESE TECHNOLOGY

FREQUENTLY USING OBSOLETE U.S. TECHNOLOGY (TTL VS. ASICs, ETC.)
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RECENT JAPANESE g U.S. SEMICONDUCTOR MARKET SHARES & PERFORMANCE

1. WORLD SEMICONBUCTOR MARKET SHARES (JAPANESE S.O.M., REVENUE)

N. AMERICA EUROPE JAPAN ROW WORLD

1982 12 7 87 NA 35

1985 14 12 89 46 41

1986 EST. 46,25- 446--to 90 48 Adi.370

SOURCES: 1982 & 1985 SY DATAQUEST; 1986 MY ESTIMATE.

2, WORLD MARKET SHARES BY PRCITCT CLASS (JAPAN S.O.M.)

MPU M(1 MOS GATE ARRAYS

1980 10 31 15

1985 41 62 39

...S0 THE PROBLEM IS NOT JUST MEMORIES. (SOURCE: DATAQUEST,)

3, COMPARATIVE CAGRS BY PRODUCT / PROCESS CATEGORY

CAGR, 1974 1984, SHIPMENTS IN PERCENT

N. AMERICA JAPAN

ALL 14 21

ICs 19 31

MOS IC 24 38

CMOS IC 32 63

SOURCE: DATAQUEST.

4, BILATERAL TRADE BALANCE, U.S. JAPAN

1933 354 M

1934 917 M

1985 -S3511 (EST.)

1986 1 B (EST.)
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CAPITAL EQUIPMENT & SERVICES MARKETS

1. MASK MAKING & GLASS
CARD SHIN-El-SU

HOYAANOW DOMINATECWORLD GLASS SUPPLIES (FORMERLY CORNING)

JAPAN ENTERED MASK MARKET 2 YEARS AGO

3 MAJOR JAPANESE FIRMS (INCL. HOYA), 2 WITH REVENUES OVER 50M

15 U.S. FIRMS, LARGEST IS 16M, MOST LOSING MONEY

EFFICIENT SCALE NOW REQUIRES 25M INVESTMENT

2. E BEAM SYSTEMS FOR MASK MAKING & DIRECT WRITING

5 U.S. FIRMS HAVE DROPPED OUT, WRITING OFF $10011

ONLY MAJOR U.S. FIRMS REMAINING ARE PERK ELMER, IBM, HP?

3 JAPANESE FIRMS, 1 ALREADY MARKETING IN U.S. (JEOL)

3. STEPPERS -t E.A4IPHErir

CANON r, NIKON GAINING MARKET SHARE WITH 5X, 10X SYSTEMS

GCA NEAR BANKRUPTCY ($100M LOSS IN 85)

ASIDE FROM PERKIN ELMER, OTHER 10X SUPPLIERS FINANCIALLY WEAK

4. TESTERS

TAKEDA, ANDO GAINING MARKET SHARE

GENRAD IN SERIOUS TROUBIE

TERADYNE HOLDING BUT FACING STRONG COMPETITION

OTHER U.S. FIRMS FINANCIALLY WEAK

TAKEDA REPORTEDLY SUPERIOR IN RELIABILITY

U.S. MERCHANTS & CAPTIVES INCREASINGLY DEPENDENT UPON JAPANESE

MASKS, GLASS, AND CAPITAL EQUIPMENT,
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EVOLUTION OF THE U.S. SEMICONDUCTOR INDUSTRY (MERCHANT / CAPTIVE)

AT&T INVENTS TRANSISTOR IN 1947; DOJ SUES ALIT IN 1949; AT&T

SETTLES IN 1956; INTEGRATED CIRCUITS INVENTED IN 1960-Cl.

MERCHANT INDUSTRY ESTABLISHED DURING 1960s, FACILITATED BY:

AT&T LICENSING (DOJ PRESSURE, 1956 SETTLEMENT)

LOW-INITIAL-COST, LABOR INTENSIVE TECHNOLOGY IN EARLY 1960s

DOD COST-PLUS PURCHASES AND SECOND-SOURCINC REQUIREMENTS

VENTURE CAPITAL AVAILABILITY AND EARLY STARTUPS IN CALIFORNIA

IBM STAYS CAPTIVE ONLY (STRATEGY, 1969 ANTITRUST SUIT)

EXTENSIVE INFRASTRUCTURE DEVELOPS TO SERVICE SMALL FIRMS

EUROPEAN & JAPANESE INFERIORITY PERMITS INTERNAL U.S. DYNAMICS

TO DOMINATE INDUSTRY EVOLUTION

INDUSTRY INSTABILITY RESTRICTS CONSUMERS TO CUSTOM CAPTIVE

PRODUCTION

RESULT: U.S. MERCHANT INDUSTRY DOMINATES WORLD SEMICONDUCTOR

PRODUCTION - EXCEPT JAPAN, WHICH PROTECTS ITS MARKET.

2:1 RATIO OF MERCHANT TO CAPTIVE PRODUClION

MERCHANTS PRODUCE GENERAL PURPOSE CIRCUITS

CAPTIVES PRODUCE CUSTOM a SPECIALIZED CIRCUITS

U.S. MERCHANTS HOLD 95% OF U.S., GO% OF EUROPEAN, AND

20% OF JAPANESE MARKET

PRODUCT CYCLE OF DOD PURCHASES, U.S. COMMERCIALIZATION,

THEN PRODUCTION & MARKETING OF MATURE PRODUCTS ELSEWHERE

DOD ROLE GRADUALLY DECLINES AS COMMERCIAL MARKETS GROW

BUT - A STRUCTURE WITH SEVERE LONG-TERM WEAKNESSES, EVENTUALLY FATAL.
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1965 - 1982

STRUCTURE 8 DYNAMICS OF THE CLASSICAL MERCHANT INDUSTRY

EXTREME ENTREPRENEURIALISM: THE INDUSTRY IS DOMINATED BY NETWORKS

OF SMALL, UNSTABLE FIRMS; VENTURE-CAPITAL FUNDING PRODUCES

CONTINUOUS STREAM OF STARTUPS FOUNDED BY DEFECTORS FROM

EXISTING FIRMS; HIGH LEVELS OF ENTRY & EXIT.

WtE CHARACTERISTICS OF THE INDUSTRY:

TRANSITORY MARKET SUCCESS, SHORT PRODUCT GENERATIONS, AND

UNSTABLE INDUSTRY LEADERSHIP

CHARACTERISTIC FIRM LIFE CYCLES 8 GENERATIONAL CRISES

HIGH TURNOVER RATES (20% INDUSTRYWIDE, HIGHER IN STARTUPS)

EXTREME VERTICAL, HORIZONTAL, AND FUNCTIONAL FRAGMENTATION

SHORT TIME HORIZONS

PREFERENCE FOR LOW INITIAL COST, LABOR INTENSIVE TECHNOLOGY:

LEASING, SUBCONTRACTORS, OFFSHORE ASSEMBLY

RAPID TECHNOLOGY DIFFUSION WITHIN U.S. FROM TURNOVER,

DEFECTIONS TO FORM STARTUPS, IMITATION, LICENSING

SOME CONSEQUENCES:

LITTLE STRATEGIC OR LONG RANGE PLANNING; LITTLE LONG-RANGE

COOPERATION; NO PROVISION OF COLLECTIVE GOODS

DOMINATION OF INNOVATION BY SMALL, YOUNG FIRMS (STARTUPS)

PAROCHIAL, INEXPERIENCED, AND/OR UNSOHISTICATED MANAGEMENT

ABSL4CE OF ENDURING, PROMIETARY, COMPETITIVE ADVANTAGE

LITTLE EXPERIENCE WITH SYSTEMS TECHNOLOGIES OR CUSTOM DESIGN

HIGH EXPOSURE TO EXTERNAL TECHNOLOGY EXTRACTION AND/OR ENTRY

INABILITY TO DEVELOP OR EXPLOIT CAPITAL INTENSIVE TECHNOLOGY
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1933 Shockley Transistor! Clove! FIT
1936
1937 Fasrduld Semiconductor,
1931
1939 National Semiconductor, nem Semiconductor',
1960
1961 Signeoca., Ameko,, Raytheon Semiconductor, Hl, AS30:31tet
1%2 Sil,coatV MOICCtrOU
1963 Stewan Varner Microaresate! General Microelectronic:4
1964 prima Carbide Electronics'
1963
1%6
1967
1961

/1tilcoFord Microelectronics., Ammon MicroiSystems, C.alDak,
Nanonal Semiconductor,'.' FJeatorut Arrays,' Intersl,
Cermerek: Monsanto FJecrronics, Avanrek, Lab-Go, Integrated
Systems Technology, Nom ec.1Cmesic Tedmolop! Wel: Computer
MtcroTectirialcigy!,Qualidyne!, Electra Nuckm Labs, Advanced
Memory Systems!' Preasion Monalithics:

1969 Lithic Systems., Commtanicsoons Trumpet Corp. Monolithic
Memories, Gutman: Advanced 1-5I Systems: Ssgseocs Memory
Systems, Advanced Micro Devices; Four haw

1970 Litroraz,, Integrated Electronics,' Varadyne! Intenutional Corn.
puter Modules'

1971 C.alTex,, Lean, Micro Power, Intent! Memory, Standard Micro-
tistems! Ante:,

1972 LSI Systems., Moon! Framer FA-aroma! Interdrugn,, Light
Emimng Devices! IC Ttansducets.'" Oro Ray!. Optical Diodes!

1973 Data General; Synertekb
1974 Monoul, Zilog
1975 Mnemonics.' Merman Integrated Grcuits, Exotux, Semi Pro-

cesses,
1976 Supertra,, Cognition,. Integrated Technology Corp'

Source: Revolution In Miniature, p. 127, from Don lioefler, SEMI.
Note: Data not complete. Some firms, e.g. Four Phase, vere not
merchants.

Selected ASIC Startups, 1980 1983

1980 Applied Micro Circuits, LSI Logic Corp., VLSI
Technology, Silicon Systems

1981 International Microcircuits, International
Microelectronics Products, Telmos, Zytrex

1982 Array Devices, Array Technology, Custom MOS
Arrays, Cypress Semiconductor, Lattice Logic

1983 Altera Semiconductor, Exel Microelectronics,
Internstionsl CMOS Technology, Lattice
Semiconductor, SMOS Systems, Wafer Scala
Integration

Source: Dataquest Corp., 1984. Note: list incomplete,
even for Application Specific Integrated Circuit (ASIC) firms.
NonASIC startups in this period included Gigabit Logic, Linear
Technology Corp., and Seeq, among others.
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Woridvide Semiconductor Producers Ranked by World Market Sham.
1974 and 1963

Firm 1974 1983

Texas InstrumentS 1 1
-sirchild 2

National 3 5
Motorola 4 3

Signetics 5 7

Intel 6 6
RCA 7

NBC a 2
AMI 9
Hitachi 10 4
Fujitsu s
Toshiba 9
AHD 10

Source: Dataquest Corp., 1984.
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Nn Private Capital Committed to Independent Ventures

Source: Venture Economics, reprinted in J. Fred 8ucy,
"Computer Sector Profile," in National Academy of Sciences,
Technological Frontiers and Foreign Relations, 1985, p. 72.

HISTORY OF SIMICONDUCTOR START4PS

Estimated Semiconductor Startups, 1965 1984, U.S. Only.
Source: Dataquest Corp., 1984.
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VLSI AND THE DESTRUCTION OF THE MERCHANT REGIME, 1975 - 1990

DIRECT IMPLICATIONS OF VLSI:

1. CIRCUITS BECOME SYSTEMS. SYSTEM DESIGN AND CIRCUIT

TECHNOLOGY BECOME INTERDEPENDENT, DESTABILIZING

MERCHANT - CONSUMER RELATIONSHIPS.

2. VLSI PROCESSING REQUIRES MULTIPLE, INTERDEPENDENT,

SYSTEMS- INTENSIVE TECHNOLOGIES:

CAD/CAE; CAM/CIM; ATE; OTHER CAPITAL EQUIPMENT;

SOFTWARE 8 DEVELOPMENT SYSTEMS; PLUS CONVENTIONAL

PROCESS TECHNOLOGIES (DIFFUSION OVENS, ETC.)

3. MINIMUM EFFICIENT SCALE a CAPITAL REQUIREMENTS INCREASE

TENFOLD IN LESS THAN TEN YEARS.

FAB COST, $20M IN 1978, NOW $200M AND GROWING

VLSI DEVICE DESIGN COSTS CAN EXCEED $50M

CAPITAL EQUIPMENT DEVELOPMENT COSTS AVERAGE $30M

MASK FAB, FORMERLY $0.5M, NOW $20.1

MARKET EFFECTS:

1. MARKETS WIDEN AS EVERYTHING CAN BE DIGITIZED EFFICIENTLY.

2. MICROELECTRONICS BECOMES A CRITICAL STRATEGIC TECHNOLOGY

TO SYSTEMS, TELECOM, AUTO, DEFENSE, a OTHER SECTORS.

3. DOWNSTREAM INDUaRIES ARE DESTABILIZED; E.G. SYSTEMS

AND TELECOMMUNICATIONS MERGE; CONSUMER ELECTRONICS

BECOMES DIGITAL HIGH TECHNOLOGY; FACTORIES BECOME SYSTEMS.

STRATEGIC RESULT: VLSI FORCED JAPAN TO ENTER MICROELECTRONICS AT

THE SAME TIME AS IT MADE THE MERCHANT REGIME OBSOLETE.
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THE LOGIC OF JAPANESE PENETRATION

SUMMARY: CAPITAL-INTENSIVE PHASED ENTRY BY OLIGOPOLISTICALLY

COORDINATED, VERTICALLY INTEGRATED INDUSTRIAL COMPLEXES.

CHARACTERISTICS AND PHASES OF JAPANESE PENETRATION:

1. TECHHOLOGY EXTRACTION FROM MERCHANT INDUSTRY - LICENSINU,

PURCHASES, IMITATION, REVERSE ENGINEERING, SOME THEFT.

2. GOVERNMENT-SUPPORTED, PARTIALLY REGULATED, COORDINATED R&D.

3. LONG-RANGE, EXTREMELY HIGH QUALITY STRATEGIC PLANNING,

4. PHASED AND COORDINATED MARKET ENTRY: BEGINNING WITH

PURE COMMODITIES (DRAMs), PROGRESSING TO PROPRIETARY LOGIC,

CHARACTERISTIC CYCLE:

LICENSE TECHNOLOGY, : ;VEST HEAVILY.

ENTER A LARGE COMMODITY MARKET WHILE CLOSING THE

DOMESTIC MARKET,

IN LOGIC, PROGRESS FROM LICENSING TO REVERSE

ENGINEERING TO PROPRIETARY DESIGN.

5. USE EXTREMELY CAPITAL INTENSIVE, HIGHLY AUTOMATED TECHNOLOGY.

6. GOVERNMENT PROVIDES AND/OR ENSURES COLLECTIVE GOODS:

R&D FUNDS, PRICE CONTROL, EDUCATION, POLITICAL RISK

ANALYSIS & MANAGEMENT, MARKET CLOSURE, ETC.

7. FIRMS SUPPLY THEMSELVES, EACH OTHER WITHIN JAPAN, AND

COMPETE PRIMARILY FOR EXPORT MARKETS.

8. COORDINATED, PROGRESSIVE IMPORT SUBSTITUTION AND EXPORT

PENETRATION IN CAPITAL EQUIPMENT 8 SERVICES MARKETS.

SYSTEMATIC USE OF U.S. FIRMS' WILLINGNESS TO DESTROY EACH OTHER

74-871 0-87 -21

ed 11'
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STRATEGIC RISK IN THE SYSTEMS INDUSTRY:

SEMICONDUCTOR TECHNOLOGY AND SOURCING DEPENDENCE BY DEVICE CLASS

RAMS

IBM & AT&T PRODUCE COMPETITIVE PRODUCTS INTERNALLY.

ALL OTHER FIRMS DEPEND UPON JAPANESE SOURCES.

MPUs

AT&T, HP, DEC, AND DG PRODUCE PROPRIETARY 32 BIT MPUs.

IBM HAS EXCELLENT TECHNOLOO, PLUS 20Z OF INTEL.

ALL OTHERS DEPEND UPON OPEN-MARKET MPUs.'

ALL FIRMS, INCLUDING IBM, SIGNIFICANTLY DEPENDENT UPON THE MARKET.

ASICs (GATE ARRAYS, ETC.)

IBM HAS WORLD CLASS TECHNOLOGY.

AT&T HAS COMPETITIVE 7ECHNOLOGY.

HP & DEC HAVE SOME TECHNOLOGY.

ALL OTHERS HAVE POOR TECHNOLOGY OR DEPEND UPON THE OPEN MARKET.

LSI/VLSI dale. LOGIC

IBM, AT&T, HP, AND DEC HAVE COMPETITIVE TECHNOLOGY,

ALL OTHERS DEPEND UPON OPEN MARKET SOURCES.

GENERAL ASSESSMENT: IBM - EXCELLENT; AT&T - GOOD; DEC & HP - FAIR;

ALL OTHERS - VERY POOR.

FOR SEMICONDUCTOR CAPITAL EQUIPMENT, DEPENDENCE IS FAR GREATER.
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STRATEGIC RISK IN THE SYSTEMS INDUSTRY:

SUBSYSTEM 8 SYSTEM SOURCING FROM JAPAN

SPERRY: MAINFRAME TECHNOLOGY FROM HITACHI

PC COMPATIBLES FROM MITSUBISHI

AMDAHL: MAINFRAME TECHNOLOGY a SUPERCOMPUTERS FROM FUJITSU

NAS: MAINFRAMES 8 SUPERCOMPUTERS FROM HITACHI

HONEYWELL: ACOS MAINFRAMES FROM NEC; POSSIBLY DASD ALSO.

BL'RROUGHS: SOLID STATE DISKS FROM HITACHI

FACSIMILE EQUIPMENT FROM SEVERAL FIRM

DASD FROM SEVERAL FIRMS

MANY FIRMS (APPLE, HP, IAGEN, ETC.) USE CANON'S LASER PRINTER,

MANY FIRMS ALSO SOURCE PC COMPATIBLES FROM JAPAN.

ALMOST ALL FIRMS SOURCE MOST INTERNALLY USED ROBOTS FROM JAPAN.

ALMOST ALL FIRMS SOURCE FLOPPY DISK DRIVES FROM JAPAN.

MANY FIRMS SOURCE DISPLAYS FROM JAPAN OR TAIWAN.
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som CONCLUSIONS 8.PREDICTIONS

1. MOST U.S. MERCHANT FIRMS WILL FAIL OR BECOME JAPANESE

WITHIN FIVE YEARS IF PRESENT TRENDS CONTINUE,

2. U.S. MERCHANT FIRMS NOW INFERIOR TO JAPAN IN:

MANAGEMENT & PLANNING

PROCESS TECHNOLOGY & MANUFACTURING

FINANCE

SOPHISTICATION IN MULTINATIONAL & GOVERNMENT ARENAS

REMAINING STRENGTHS: CAD, DESIGN, SOFTWARE, BUT ERODING HERE TOO.

3. RESTORING U.S. COMPETITIVENESS WILL REQUIRE ENORMOUS RESOURCE

COMMITMENTS - BILLIONS OF DOLLARS.

4. CONTINUED U.S. DECLINE WOULD SOON RESULT IN JAPANESE

PENETRATION OF SYSTEMS, TELECOMMUNICATIONS, AND AEROSPACE,

5. MONEY ALONE WILL NOT SOLVE THE PROBLEM, POLICY & INDUSTRY

STRUCTURE MUST BE CHANGED.

6. DFFENSE NEEDS WILL CONTINUE TO REQUIRE A COMPETITIVE

COMMERCIAL INDUSTRY TOO MUCH IS DUAL USE.



SOME TENTATIVE RECOMMENDATIONS

1. SEVERAL CONVENTIONAL STRATEGIES SHOULD BE AVOIDED:

CURRENT PROTECTIONIST EFFORTS - DRAM ANTIDUMPING CASE, ETC.

A) LITTLE HELP TO U.S. PRODUCERS WHO RAVE ALREADY

EXITED THE DRAM BUSINESS.

B) PENALIZES U.S. FIRMS WITH JAPANESE PLANTS

C) PENALIZES U.S. CONSUMERS IN CRITICAL AREAS. RAISING

THE COST OF U.S. COMPUTERS DOES NOT SOLVE THE PROBLEM.

2. SUPPORT FOR VENTURE CAPITAL & INDEPENDENT ENTREPRENEL'L

WOULD HURT NOT HELP.

3. SIMILARLY, UNRESTRICTED R&D FUNDING WILL NOT HELP.

A. SUPPORT FOR FURTHER FRAGMENTATION

B) JAPANESE ACCESS TO U.S. WORK.

SOME POSSIBLE ALTERNATIVES:

1. LARGE, TARGETED RESOURCE COMMITMENTS: EDUCATION; NATIONAL

LABS; LARGE U.S. FIRMS.

2. STABILIZE 8 RATIONALIZE THE INDUSTRY

A) SUPPORT CONCENTRATION 8 VERTICAL INTEGRATION

B) FAVOR VENTURE INVESTMENT BY LARGE, ESTABLISHED FIRMS

C) COUNTERCYCLICAL GOVERNMENT PURCHASING (?)

3. CHANGE INCENTIVES

A; GET SERIOUS WITH JAPAN: CREDIBLE (DOWNSTREAM)

PROTECTIONISM; PROSECUTIONS; MARKET ACCESS.

B1 NEUThALIZE ANY REMAINING ANTITRUST PROBLEMS

C) FAVOR LONGER TIME HORIZONS IN PLANNING & SPENDING
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EVOLUTION OF JAPANESE PENETRATION 1979 - 1985

WORLD SEMICONDUCTOR MARKETS
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IA FAN E S E ME Moky WORLD MAIVKEI SHARE 70

MOS DYNAMIC RAM'S (ctAREN-r 6ENEKA-T1oN)
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Tab1P 1
. - .

PRILIMIXASI 1985 WORLD SEKICORDOCTOR HARM SEARS RANKING

G,S-

4t/Sh'eS;"
1985
Rank
----

1984
Rank
---

(11111100.8 08)0011a/8)

Company 1984
------------

1983
Percent
Change

1 3 NEC 2251 1984 -11.9%
I -. - 2 2 Motorola 2320 1850 -20.3%
2. -.3 1 -Texas Instruments 2480 1766 -28.8%

4 4 Hitachi 2052 1671 -18.6%
3 3 Toshiba . 1561 1459 -4.5%
6 6 Philips/Signetics 1323 1068 -19.4%
7 9 ujitsu 1190 1020 -14.3%

0 .8 8 Intel 1201 1020 -15.1%
1 ..9 7 National 1263 940 -25.6%

10 12 Matsushita 928 906 -2.4%
11 10 Mitsubishi 964 706 -26.8%

C -12 11 A40 936 603 -33.6%
eS -13 13 fa:rchild 665 494 -23.7%

14 15 Sanyo 455 457 0.4%
.15 16 Siemens 450 420 -6.7%
16 20 Sharp 354 329 -7.1%

7 17 17 RCA 402 325 -19.2%
18 22 Thomson 301 324 7.6%
19 19 Oki 362 307 -13.2%
20 21 SGS-Ates 335 300 -10.4%
21 18 General Instrument 362 280 -22.7%
22 25 ITT 250 270 8.0%
23 23 Harris 275 265 -3.6%
24 24 Rohm 252 250 -0.8%
25 26 Analog Devices 210 206 -1.9%
26 27 MM1 200 200 0.0%
27 30 Ad! EloctOic 176 173 -1.7%
28 33 Telefunken 161 170 5.6%
29 29 Sony 177 168 -5.1%
30 28 Hewlett- Packard 182 155 -14.8%
31 32 Sanken Electric 162 149 -8.0%
32 31 AMI 164 140 -14.6%
33 38 IR 115 128 11.3%
34 47 LSI Logic 84 125 48.8%
35 14 Mostek 467 123 -73.2%
36 33 TRW 142 120 -13.5%
37 36 General Electric 136 114 -16.2%
38 42 Siliconix 97 114 17.5%
39 40 Unitrods 106 104 -1.9%
40 49 Plessey 82 99 20.7%
41 41 ferranti 105 98 -6.7%
42 37 Samsung 60 95 38.3%
43 39 Seiko Epson 115 93 -19.1%
44 k!. NCR 85 90 5.9%
45 48 Sprague 84 87 3.6%
46 34 Inmos 146 05 -41.8%
47 44 Intersil 89 80 -10.1%
48 43 Raytheon 95 80 -15.8%
49 35 Honeywell 64 79 23.4%
10 33 VLSI Technology 69 78 13.0%

Top 50 total 26507 22169 -16.4%

e
u
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Table 4

PRELIMINARY 198S WORLD MOS HARM SHARE RANKING
Willows of Dollars)

1985
Rink
----

1984
Rank
----

Company 1904
Percent

1905 Change

1 '1 NEC 1414 1174 -17.0%
2 3 Intel 1166 998 -14.4%
3 2 Hitachi 1167 853 -26.9%
4 6 Toshiba 770 727 -5.6%
5 4 Motorola 967 685 -29.2%
6 7 Fuilteu 753 631 -16.2%
7 5 Texas Instruments 917 524 -42.9%
8 8 Mstsubsels 541 320 -40.9%
9 11 National 430 301 -30.C%

10 9 AMD 480 299 -37.7%
11 13 Matsushita 283 269 -4.9%
12 12 Oki 315 264 -16.2%
13 14 Philips/Signotics 266 228 -14.3%
14 15 Sharp 214 173 -19.2%
15 16 RCA 210 165 -21.4%
16 17 AM1 164 140 -14.6%
17 28 LSI Logic 83 125 50.6%
18 10 Mostek 467 115 -75.4%
19 19 General Instrument 132 111 -15.9%
20 23 Harris 105 111 5.7%
21 25 Thomson 93 107 15.1%
22 22 Seiko Epson 115 93 -19.1%
23 20 Siowens 176 72 -27.0%
24 29 III BO 70 12.5%
25 27 NCR 85 90 5.9%
26 24 555-Ates 102 BB -13.7%
27 18 Inset 1t6 85 -41.8%
2B 31 VLSI Technology 49 78 13.0%
29 33 Sanyo 67 68 1.5%
30 26 Zilog BB 59 -33.0%
31 30 Standard Micro. 70 56 -20.0%
32 32 Western Digital 60 56 -17.6%
33 48 ,.insung 25 55 120.0%
34 36 Sony 51 49 -3.9%
35 21 Micron Technology 120 46 -61.7%
36 34 Rockwell 57 44 -22.8%
37 41 MI 34 41 20.6%
38 43 Hughes 32 36 12.5%
39 42 Matra-Harris 33 36 9.1%
40 47 Plessey 26 35 34.6%
41 35 5E80 53 34 -35.8%
42 to umC 27 33 22.2%
43 39 %Icor 39 33 -15.4%
44 38 SSSI 40 30 -25.0%
45 45 IMP 28 27 -3.6%
46 44 ERSO 30 25 -16.7%
47 37 Fairchild 45 22 -51.1%
48 51 eurosil 20 21 5.0%
49 52 MEM 16 20 25.0%
50 54 Micropowsr Systems 15 20 33.3%

Top 50 total 12644 9782 -22.6%

Sources DATAQUEST
January 1986
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Mr. VALENTINE. Thank you very much, sir.

iiitainted"Oiir- aalleague, Mineta, to have an opportunity to
introduce rietit-iiitrieSs*, so I think we will just hold yountesti-
-mony and- question these other two gentlemen while we wait for

you;4Mr. Ferguson. This has
reference tollegielgiail' that I referred' tot-earlie that I am pen o n-

,allYinterested'in, H.R. 2191.-1 am not interested in it as any kind
oftshow velliolelif statement other than an effort to get
s6inet1M:ig'stitited'in'thislaiiii that Willifelp- to reverse the very
,glilitimyliredintioisthaThaVe been 'niada by Many witnesses.

the `-effort to-create a Nadi:Mal Advisory
Ceuiniiitt&,dnISerniconduttOrs; and-wliat do you think about that?

Mr. FERGUSON. Illal.;43"heird 'fey/ discuss' is. I thiiik it is an
extremelyloo& idea. 'I think that anything that effectively in-
creasew thelevel- of ;attention paid to this industry and increases
the ainotnit,of-discuision at' ehigh level about this industry is anexcellentidea.

'Mr: VALENTINE. Thank you; sir.
Jiseetliat -our colleague, Mr. Mineta, has come onto the scene,and him at this time.
--Mr.. MENET& -Thank-you- very much, Mr. Chairman.
fit this time I would, like to take the opportunity to introduce a

very good friend iind a leader in the semiconductor industry, Mr.
Charlie Sporck, who is the Chairman and Chief Executive Officer
of National Semiconductor Charlie is also a board member and
founding ,member of the Semiconductor Industry Association, theSIA. When I first got back here and used the acronym "SIA," I as-
sumed everyone knew what I was talking ahout, but SIA at that
time was still a relatively new orga.iization. Everyone knew the Se-curities Industry Association around here, so as a new member of
Congress, I got taught very quickly that the SIA for a lot of reople
meant Securities Industries Association.

Charlie has been a long-time spokesperson for our industry, Mr.
Chairman, and is very well-acquainted with public policy issues. In
1985 he conceived the basic idea behind SEMATECH, and he hasbeen an ardent supporter and pusher of it. He has provided the
leadership in the industry to form SEMATECH, and this was some-thing then that was created and voted by the Semiconductor Indus-
try Association and is something that he has a very strong feeling
about.

In terms of his own company, they are a multinational company
employing upwards of 22,000, 23,000 people now, I believe, Mr.
Chairman, and they have a very major facility right in the heart of
Silicon Valley, the area which I have the privilege to represent.

So again, Mr. Chairman, I thank you for the opportunity to in-
troduce Mr. Sporck.

Mr. VALENTINE. Thank you, sir. We will be happy to hear from
you at this time, sir.

Mr. SPORCK. Thank you, Mr. Chairman. I am Charlie Sporck,
chairman and chief executive officer of National Semicondu, tor. I
am appearing today on behalf of the Semiconductor Industry Asso-ciation, SIA. I currently chair a steering group established by the
SIA's board of directors to develop a plan for oematech. Sematech

6 5 6
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is a consortium of U.S. microelectronic firms designed to ensure
that this country remains at the leading edge of semiconductor
manufacturing technology.

I appreciate the opportunity to des=cribe this industry initiative to
you today. Before describing Sar.natech, I would like briefly to ad-
dress the.issue of need and ho" we got into the position of needing
a Sematech.

I recognize that there has been a lot of testimony already this
morning on ,.that issue, and I won't really bore you extensively on
that subject, but I would like to make a comment that I think that
the semiconductor industry is a victim of its own importance. It is
such an, important industry that it has drawn the attention of our
trading partners, such that a focused effort is applied in this area,
out of proportion to what market return would bring our trading
partners. And that has resulted over a period of years, especially in
the case of Japan but not limited to Japan, because very clearly
there are other trading partners who also are following the same
basic strategy, has resulted in what I like to call a comparative ad-
vantage. A comparative advantage in the area of manufacturing.
The United States semiconductor industry is indeed in a relatively
good shape in the area of product design, product innovation, re-
stare: and development, basic technology.

Where we have developed a disadvantage, where our trading
partners, especially in the case of Japan, developed a comparative
advantage, is in the area of manufacturing. And that's what Sema-
tech is all about, is addressing in a major way the issue of the dis-
advantage we have in manufacturing.

On March 4, 1987, the board of directors of the Semiconductor
Industry Association unanimously adopted an initial operating
operations plan for Sematech, developed by a working group to es-
tablish an industrywide consortium to strengthen American mann-
facturilg capabilities in semiconductors.

This Sematech plar vas consistent with the recent recommenda-
tion of the Defense Science Board, that the United States establish
a semiconductor manufacturing technology institute which would
develop, demonstrate, and advance the technology base for efficient
high yield manufacture of state-of-the-art semiconductor devices.

We are currently evolving a detailed organizational and oper-
ational plan to be approved in early May by the SIA board of direc-
tors. The primary objective of Sematech is to develop future gen-
eration semiconductor processes, materials, tools, et cetera, and to
transfer that knowledge to the member companies.

Sematech'd emphasis will be on manufacturing capability, rather
than device design. The joint approach entailed by Sematech, with
the participants sha.-ing in the results, will not only foster more ef-
ficient use of R&D dollars, but will result in the wider dissemina-
tion of state-of-the-art manufacturing technology throughout U.S.
industry.

It is hoped that this initiati. e will help to ensure the future com-
petiti 'eness of the domestic semiconductor industry by developing
a strong supportive relationship with U.S. equipment and material
industries

Sematech will consist-of three basic elements:

.
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First, Sematech will conduct research and development on ad-
vanced semiconductor manufacturing techniques, including but not
limited toand there's a whole series of technical terminologies
here. The research basis for these developments will be contributed
under Sematech's direction by member companies, universities, na-
tional laboratories, and State-funded efforts. Overall guidance and
direction or this Research effort will be provided by a research con-
sortium, the Semiconductor Research Corporation.

Second, Sematech will test and demonstrate these techniques on
an actual production line which will utilize a particular device,
probably a memory device, as a technology driver.

Third, Sematech will develop techniques for adapting the proc-
esses whiCh are proven on demonstration line to flexible manufac-turing;, so that manufacturing techniques developed in producing
the technology driver can be applied to the manufacture of a wide
variety of other products.

Sematech will not produce any semiconductors for commercial
use. Its product will be technology and manufacturing skill, which
individual participants will apply to their own needs. Sematech
will be structured so that small companies, as well as large ones,
can participate and share in semiconductor technology.

Sematech technology will be available to nonparticipants under
licensing arrangement. The industry hopes to enlist the broadest
possible base of financial support to include the U.S. Government,
device makers, material suppliers, equipment manufacturers andusers, and others as appropriate.

The financial reqUirements for Sematech will be substantial. We
estimate that the Sematech facility will require funding of approxi-
mately $200 million in its first year of operation, and $230 million
thereafter. These requirements are beyond the ability of any com-
pany or group of companies in this industry to satisfy.

Despite the heavy losses we have suffered in the past few years,
we have maintairwd a high level of R&D expenditures. Some majorU.S. firms are currently spending 20 percent of their sales reve-
nues on R&D. Ws are fmding it difficult to sustain this level of ex-
penditure, yet on a world scale, it isn't enough.

Sematech is asKing for the U.S. government to invest in a project
with the industry on a similar 50-50 matching basis.

U.S. government participation in Sematech is an investment and
should be distinguished from a subsidy or a bailout. Government
funds will not flow directly to individual companies, or be utilized
to'cover the operating losses or expenses of individual firms. They
will be used to purchase equipment and to finance R&D for Sema-
tech, a not-for-profit entity which will -,ot produce products for the
commercial market.

Sematech's only product will be manufacturirg technology and
know-how that will be diffused through the U.S. semiconductor
device, tools and materials industry.

Sematech will provide the U.S. industry with the learning by
doing manufacturing know-how that they may otherwisethat
may otherwise be lost as a result of the comparative advantage es-tablished by our trading partners.

Sematech will address a fundamental problem identified by the
Defense Science Ifoard, the fact that the ,U.S. semiconductor indus-

r relUU
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try is being outspent in R&D by Government-subsidized foreign
rivals.

I do not believe that government participation in Sematech
would be a precedence for Government assistance in other U.S. in-
dustries which have suffered competitive reversals in the interna-
tional arena. Semiconductors are uniquely important to an ad-
VaTICC3 industrial country, which is why they have been called the
crude oil of the '30s.

As the Defense Science Board has made cl3ar, semicor_ductors
are increasingly central to our national defense. U.S. military
forces are greatly outnumbered by the Warsaw Pact and must i ely
ova the qualitative edge provided by semiconductor-based smart
weapons, communications systems, and other force multipliers, to
sustain a viable defense posture. The erosion of the U.S. semicon-
ductor industry thus has grave national security implications.

U.S. Ur.der Secretary of Defense Charles Fowler described the
Challenge facing the U.S. semiconductor industry as a critical na-
tional problem, that at some time in the future may be looked
upon in retrospect as a turning point in the history of our nation.
Sematech is a significant part of the U.S. industry's answer to that
challenge. And I agree with Mr. Ferguson, Dr. Ferguson, in that it
is riGt the complete answer. It is a part of the answer, but a very
important part.

Thank you.
Mr. VALENTINE. Thank you, sir.
[The prepared statement of Mr. Sporck follows:]

TESTIMONY OF CHARM. SPORCK ON BEHALF OF THE SEMICONDUCTOR INDUSTRY
ASSOCIATION

Mr. Chairman, I am Charles Sporck, Chairman and Chief Executive Officer of Na-
tional Semiconductor. I am appearing today on behalf of the Semiconductor Indus-
try Association ("SIA"). I currently chair a steering group established by SlA's
Board 3f Directors to develop a plan for SEMATECH. SEMATECH is a consortium
of U.S. microelectronics firms designed to ensure that this country remains at the
leading edge of semiconiuctor manufacturing technology. I appreciate the opportu
nity to describe this indt stry initiative to you today.

I represent an industry that has for many years been held up as a moci=1 of Amer-
ican international competit:veness and entrepreneurial skill, as well as irrepressible
individualism. During the past five years, however, we have become painfully aware
that we confront an unprecedented challenge from trading partners such as Japan,
where the crovernment, working closely with powerful Japanese industrial groups,
has established a semiconductor industry fundamentally unlike our own. This indus-
try-government combination is increasingly defming the terms of international com-
petition in microelectronics, and we have suffered some significant competitive set-
backs. SEMATECH is this industry's most rtent important response to that chal-
lengea ition that in order to remain competitive international' we need to
achieve arftennigher

rn
degree of cooperation among ourselves.

THE BACKGRO W OF SEMATECH

It is worth reviewing at the outset the events which have brought us to the point
where an effort such as SEMATECH has become necessary. Prior to the early 1980s,
the U.S. semiconductor industry enjoyed technological preemine .e in virtually
every segment of the industry, and held the largest share of the world market. The
upem.eam U.S. manufacturers of semiconductor production tools and materials were
the acknowledged world leaders, an important factor underlying the competitive
stiength of the semiconductor industry itself. By 1986, however, this situation had
changed dramatically. Japanese firme had zeiptured a dominant share of the leading
edge commodity memory devices (DRAMs, SRAMs, and EPROMs), and were becom-
ing dominant in many of the upstream sectors as well. Japanese firms have now
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achieved a technological edge in many areas of semiconductor device and process
technology, and are gaining on the U.S. in virtually every e.zea.

SeverQ factors underlie this dramatic structural change. Most hnportantly, sincethe,early 1970s -the. Japanese government has made the "elevation" of the micro-electronics sector a national priority. The industry has benefited from protection, de
antitrust exemptions and a variety of forms of government financial aid. Thegovernment developed a close working relationship with the lemling Japanese elec-

tronics producers, and a succe,,aion of industry-government R&D projects, jointlyfunded, by the government and Japanese companies, enabled Japanese firms tomake dramatic technological strides.
As you know, the. major:Japanese semiconductor firms belong to large industrial

groups, keiretsu, each headed by a major bank. They possess enormous financial re-sources. When a serious semiconductor recession develped in mid-1984, the Japanesefirmiic- began .videspread dumping 61 commodity memory devicesmost notably
DRAM.? andEPROM.s. -Both the U.S. and the Japanese industries suffered over $1billion in losses'during the period after.mid-1984. However, because of their finan-cial strongth;the Japange firms could absorb the massive losses which their below-
cost sales,caused. They were prepared to incur such losses for a protracted periodbecauso of the strategic ,nature of these products. They saw it as a means to obtainmarket share.

Like other private U.S. compm ;es, U.S. semiconductor firms ay. enable tc sustainbelow cost sales indefinitelyour economic system ultimately rewards firms that
earn a return on their investment. In the face of Japanese dumping, most U.S. com-panies shut down their DRAM production after suffering what the U.S. Internation-al Trade Commission called "staggering" losses, and one major U.S. company,Mostek, ceased operations altogether. U.S. EPROM producers chose to "stand and
fight," matching the Japanese Rrices, but in so doing, they suffered enormous losses.
The collupse of much of the U.o. DRAM production and the erosion of U.S. EPROMcapacity had a major ripple effect on the up stream tool and materials suppliers
who experienced a contraction of their customer base while at the same time con-
fronted an aggressive challenge by Japanese tool and materials suppliers.

The U.S. semiconductor industry responded to these developments by seekingtrade policy measures to curtail the immediate threat posed by Japanese dumpingas well as to improve U.S. access to the Japanese market. It is not clear at thispoint whether these efforts will succeed. However, even if they do, we recognize that
even highly effective trade policy measures, by themselves, will not resolve the un-
derlying competitive problems that have emerged in the past three years. We seethe need for a series of measures collectively viewed as a "national strategy" to

our competitive posture.
Most significantly, Japanese dominance of the commodity memory device markets

has serious implications for U.S. manufacturing competitiveness. These products-are"technology drivers," which are produced in high volumes and which are also
highly complex. Mastering the manufacture of technology drivers enables producersto learn process improvements that can (hen be applied to the manufacturing oftheir other products, with corresponding improvements in yields, cost, and quality.As U.S. firms withdraw from these markets, this ability is being losta trend whichthreatens to prodace a generalized loss of competitiveness uhless major immediatesteps are taken to reverse it.

Equally seriously, the operating losses of the 1985-86 period have diminished the
resources U.S. semiconductor cos ipanies have available for investment in R&D andnew equipment. Our capital and LI&D investments have traditionally been financedprimarily from our own reinvested retained earningsbut these have been severelyreduced during the past three years. Intel's Robert Noyce observed in 1986 that his
company's %;175 million loss in that year was "a tax on our future. Our future prod-
ucts are not as good as they would have been. Our future manufacturing will not beefficient." 1

To be sure, the U.S. semiconductor industry still spends a higher percentage of itsrevenues on R&D than any other manufacturing sector. The problem, as the De-fense Science Board notes, is that by world standards this is no longer enougi'. We
are not only being outspent by Japan in dollar terms, but are getting less R&D for
our investment dollar, because much of our work duplicates the efforts of otherfirms.

SEMATECH is an initiative intended to address these fundamental concerns di-rectly.

I San Jose Mercury News, December 1, 1986.
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THE SEMATECH INITIATIVE

On March 4, 1987, the Board of Directors of the Semiconductor Industry Associa-
tion unanimously adopted an initial operations plan for SEMATECH developed by a
working group to establish an industry-wide consortium to strengthen American
manufacturing capabilities in semiconductors. This SEMATECH plan was consistent
with the recent recommendation of the Defense Science Board that the United
States 2stablisli a Semiconductor Manufacturing Technology Institute which would
develop, demonstrate, and advance the technology base for efficient, high-yield man-
ufacture of state-of-the-art seimconductor devices. We are currently evolving a de-
tailed organizational and operational plan co be approved in early May by the SIA
Board of Directors.

The primary objective of SEMATECH is to develop future generation semiconduc-
tor processes, materials, tools and test equipment, and to transfer that knowledge to
the member companies. SEMATECH's emphasis will be on manufacturing capabil-
ity rather than device design. The join approach entailed by SEM.iTECHwith the
participants sharing in the resultswill not only foster more efficient use of °R&D
dollars, but will result in the wider dissemination of state-of-the-art manufacturing
technology,throughout-the U.S. industry. It is hope that this initiative will help to
ensure the future competitivenes of the domestic semiconductor industry by devel-
oping a strong, supportive relationship with the U.S. equipment and material indus-
tries. SEMATECH will consist of three basic elements:

First, SEMATECH will conduct research and de7elopment on adva.,ced semicon-
ductor manufacturing techniques, including sub-micron lithography, deposition, act
vanced materials, etching, cleaning and epitaxy. The research basis for these devel
opments will be contributed under SEMATECH's direction by member companies,
universities, the national laboratories, and state-funded efforts. Overall guidvAce
and direction of this research effort will be provided by our research consortium,
the Semiconductor Research Corporatoin (SRC).

Second, SEMATECH will test and demonstrate these techniques on an acted pro-
ductio i line, :hick will utilize a particular device wrobably a memory vce) as a
technology driver.

Third, DMIATECH will del, slop techniqnes for adapting the processes which are
proven on the den_ ....itration line to flexible manufacturing, so that the manufactur-
mg techniques developed in producing the "technology diver' can be applied to the
manufacture of a wide variety If other products.

SEMATECH will not produce any semiconductors for commercial use. Its "prod-
uct" will be technology and manufacturing skill which individual participants will
apply to their own needs. SEMATECH will be structured so that small companies as
well as large ones can participate and share in SEMATECH technology. SEMA-
TECH techrology will be available to non-participants under licensing arrange-
ments.

The industry hopes to enlist the broadest possible base of financial support to in-
clude the U.S government, device makers, materials suppliers, equipment manufac-
turers, end users and others as appropriate.

THE NEED FOR GOVERNMENT SUPPORT

The financial requirements fur SEMATECH will be substantialwe estimate that
the SEMATECH facility will require funding of approximately $200 million in its
first year of operations and $230 million per year for five years hereafter. These re-
quirements are beyond the ability of any company or grouF of companies in this
industry to satisfy. Despite she heavy losses we hai e suffered in the past few years,
we have maintained a high level of R&D expendittressome ...ajor U. firms are
currently spending 30 percent of their sales revenues on R&D. We are finding it
difficult to sustain this level of expenditure, yet on a world scale, it isn't enough.

In Japan and Europe, where electronics firms affiliated with major banks have
fa greater financial resources than U.S. firms, governmente nevertheless have fre-
quently found it necessary to supply funding on at least . 50-50 matching basis in
order to ensure the viability of major joint industry R&D efforts in micorelectronics.
SEMATECH is asking for the U.S. Government to invest in the project with indus-
try on a similar 50-50 matching basis. We would expect that SEMATECH would oe
sustained without U.S. government contributions 11 the end of a six year period.

L'.S. government participation in SEMATECH is ar. investment and should be dis-
tinguished from a subsidy or a bailout. Government funds will not nos cErectly to
individual companies or be utilized to cover the operating losses c,r expenses of indi
vidual firms hey will be used to purchase eel 'pment and to France R&D for SE-
MATECH, a non-for-profit entity which will not produce products for the commer-
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cial market. SEMATECH's only "product" will be manufacturing technology andknow -how that will be diffused throughout the U.S. semiconductor device, tools andmaterials industry.
SEMATECH will provide the U.S. industry with the "learning-by-doing" manufac-turing know-how that may otherwise be lost as a result of the comparative advan-

e.

EMATECH will address a fundamental problem identified by the Defense Sci-
ence,Boardthe fact that the U.S. semiconductor industry is being outspent in R&D
by goyernmunt-suhsidized foreign rivals.

I do not believe that government participation in SEMATECH would be a pr ce-dent for government assistance to other U.S. industries which have suffered com-petitive reversals in the international arena. Semiconductors are uniquely impor-tant to an advanced industrial countrywhich is why they have been called "indus-trial rice" and the crude oil of the 1980s."

DEFENSE IMPLICATIONS

As the Defense Science Board has made clear, semiconductors are increasinglycentral to our national defense. U.S. military forces are greatly outnumbered by theWarsaw Pact, and must rely on the qualitative edge provided by semiconductor-
based "smart" weapons, communications systems, rid other "force multipliers" tosustain a viable defense posture. The erosion of t U.S. semiconductor industrythus has grave national security implications.

CONCLUSION

U.S. Undersecretary of Defense Charles Fowler described the challenge facing theU.S. semiconductor industry as "a critical national problem that at some time inthe future may be looked upon in restrospect as a turning ok.it in the history of
our nation." SEMATECH is a significant part of the U.S. industry's answer to thatchallenage. I look forward to working with you to make it a reality.

Mr. VALENTINE. Mr. Ritter?
Mr. Rirrrat. Thank you, Mr. Chairman. I'd like to thank the gen-tlemen for their excellent testimony. As the member of this com-mittee who is also the sponsor, the author of the amendment in

Energy and Commerce which did authorize $100 million a year forfive years, which is to be reauthorized on receipt of the SIA report
and the Commerce Department comments on that report, I am vi-tally interested in the subject here todry.

There are critics, however, and I thought maybe it would be
worthwhile to note who the critics are, what their claims are, andmaybe I could get some responses from people like yourselves. The
critics, like those in the Economists' March 7th issae, GeorgeGilder, have stated that we really don't need to be in t',e masssr tie production of semiconductors, DRAMS, as commodities; thatwhat we really should be seeking and what we are achieving rea-sonably well are the specialized niche markets, the customer serv-ice orientation of semiconductors involved with microprocessors,and that here is the was the United States should go, and weshouldn't be involv .d in some of these other things, necessarily,and it's not overly unhealthy if we're not, and we shouldn't be cut-ting off our nose to spite our face by limiting the flood of these ma-terials into the United States from foreign countries.

I'm sure all of you are aware of these argumenL, and they havebeen articulated quite well by some of the critics. bould you com-
ment? Could you please co.-nment on this, starting off with CharlieSporck.

Mr. SPORCK. Okay. Actually, we are a manufacturer of many ofthose niche products, some of which I have read his comments inthat subject, and many of the products he lists we wouldn't really
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consider niche. We certainly wouldn't consider microprocessors a
niche area. But the problem of chat we are trying to address with
Sematech is a manufacturing disadvantage, and that applies to all
semiconductor products. It doesn't matter whether you're dealing
with a dynamic RAM or static RAM or some large volume logic
product, or a niche device such as a hard disk controller. The man-
ufacturing techniques that we need to apply there are relatively
similar, and the state-of-the-art equipment developments that we
have got to address, that we are falling behind on, in terms of our
infrastructure in this country, are applicable to all those areas.

So it isn't enough to say we do nosyou know, it isn't critical for
us to be in the large volume commodity products, and focused over
here on these small volume niche areas. The problem, the disad-
vantage we have applies just as strongly there as in the commodity
area.

A broadmore broad answer to the whole economists' point of
view, I find frankly very frustrating dealing with the economists,
because I find that to a significant degree, their reaction to any dis-
cussion about ourthe need for interest in our industrial base is
take A as superfluous; '4,-4 we don't really have to worry about our
industrial base, as a mainas a matter of fact, we are now enter-
ing the age of services, we don't need an industrial base.

I don't know what the hell you trade with your trading partners
if you have a service economy. I meal, what do r ou ship to pay for
your Toyotas? It's an irrational view that it's very diffi,m1t for
somebody who lives in a world of hard trading issues, its very diffi-
cult for us to deal with, with that kind of point of view.

Mr. RrrrER. Any other comments on that particular line of criti-
cism which has been used by some in this government to slow
down the promotion of the ideas that we art. talking about here?

Mr. FERGUSON. May I be permitted?
Mr. RITTER. Yes, please.
Mr. FERGUSON. Let me make two comments in roughly the same

order that Charlie Sporck just made them.
First of all, with respect to the particular issue of the semicon-

ductor case, and what we are leading in and what we are not lead-
ing in and so on

Mr. RrrrER. Well, you might also throw in the ideas that some of
the critics have mentioned that if you don't include AT&T and
IBM and the in-house producers of dynamic random axis memories,
you are not giving a true picture of our market share. That, I
think, is part of that whole

Mr. FERGUSON. Be happy to. With respect to the semiconductor
issue, George Gilder is a very bright man. bat somebody who
switches from writing a book called "Sexual Suicide" in 1972 to
w iting a book about semiconductors in the 1980s is perhaps not
the world's best guide to our competitiveness issue.

Mr. VALENTINE. Did sou say "Sexual Suicide"?
Mr. FERGUSON. Yes. Lock it up, Mr. Valentine.
Mr. RrrrER. But he also wrote a book called "Wealth and Pover-

ty" in the interim.
Mr. FERGUSON. He wrote one called "Wealth end Poverty," he

wrote one called "The Spirit of Enterprise," and in one of those
booksI don't remember whica onehe celebrates an American
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semiconductor technology company called Micron Technology
which has the dubious distinction of having losses equal to its reve-
nues. It's difficult to celebrate a company like that, and

Mr. RrrrER. But beyond the personal aspects, what into the sub-
stance can we say?

Mr. FERGUSON. Let, us take some niche products, :nicroprocessors,
for example. In 1980, Japan had 10 percent of the world micro-
processor market. Japan currently has 50 percent of the wurld mi-
croprocessor market.

There is a category of product called application-specific integrat-
ed circuits. It is very arcane, hit it's extremely important for a va-
riety of technical reasons that 1 won't go into here. In 1980, Japan
had.about 5 percent of the world market for application-specific in-
tegrated circuits. Japan currently has over 40 percent of the world
market fcr application-specific integrate(' circuits.

And what Mr. Sporck said about manufacturing technology being
a competitive disadvantage that cuts across every product category
is completely correct.

Furthermore, with respect to the captive manufacturers such as
IBM, AT&T, those companies do make their own semiconductors,
but first of all, they do so at enormous cost; and second, they are
completely or very heavily dependent upon the semiconductor cap-
ital equipment and materials industry which is in turn dependent
upon the health of the entire semiconductor industry.

Mr. Rrrisit. And, which I might add, is coming out of Japan
today.

Mr. FERGUSON. Precisely.
Mr. RrrrER. And in recent conversations with colleagues at

AT&T, they told me they were worried about their production of
256K DRAMS, because since the equipment comes from Japan,
they are worried about whether they are going to get the equip-
ment in a timely enough fashion in order to be able to be competi-
tive, even in their own in-house o. their DOD contracts, which is
the only external use they can make of their production. I'm sorry.

Mr. FERGUSON. Not at all. You are exactly correct. The semicon-
ductor equipment and materials industry is going away and losing
its competitive advantage in the United States, just as fast or evenfaster than the semiconductor industry itself. And if IBM was our
salvation, then one would think that IBM would be in general
happy with its situation.

I can assure you from deep personal knowledge that IBM is very
unhappy with its situation. And IBM is the most dedicated and fer-
vent supporter of Sematech that one could possibly imagine.

Mr. Rim& Interesting.
Mr. Maynard, do you have some comn.nnts with respect to DOD?
Mr. MAYNARD. I don't think there is any smaller niche market in

the semiconductor business than the defense section of that
mar::et. We break even our small percentage up into lots of little
individual piecee They're critical to the defense systems, andthere's no letter way to make smart weapons unaffordabl "tan toforce us to have to build these components without a large manu-
facturing base and the knowledge that derives from it in small cap-tive kinds of operations.
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Mr. &ma. Is what you are saying is that Gilder doesn't under-
stand the trend lines in these areas ar,d that he is simply missing
the main point, that it is not just the commodity that is trending
downward, but these other areas are under fierce attack as well? Is
that in sum the reality?

Mr. SPORCK. I don't think he's placing enough emphasis on the
ability in a high tech area to build comparative advantage, and
that once your trading partner has built to comparative advantage,
there is no choice but to launch some counter to that comparative
advantage.

Mr. lirrrEa. _ agree.
Mr. SPORCK. It takes government participation, as did the origi-

nal comparative advantage building on the part of your trading
partner. And I don't think he has come to grips with that.

Mr. lirrrEa. Mr. Sumney.
Mr. SUMNEY. I agree with everything that has been said. I think

one point that maybe should be made is that in a cooperative ven-
ture such as SEMATECH, which is addressing the manufacturing
disadvantage and will do research and development on the various
processes associated with the production of semiconductor devices,
there is the necessity, it appears, to select a product vehicle to dem-
onstrate that indeed all these things have been done, so that the
people who have participated, the industrial firms that have par-
ticipated indeed feel they have gotten something in return. You
have demonstrated that it works.

What you want to do is you want to select a production vehic-ie
or a product vehicle that marries all of these things in the best
way, in an optimum way, and whether it be a niche market prod-
uct or whether it be a high commodity product, that is not really
is )ortant. It is not something that is going to be commercialized;
it is simply a demonstration vehicle that indeed all these processes
have been tied together.

So I think perhaps if that comment is indeed focused toward SE-
MATECH, he simply misunderstands the objective of what is
trying to be done.

Mr. R-Trrsa. It is not necessarily focused toward SEMATECH but
focused toward the general health of the industry.

Do we need antitrust changes and shifts in order to have SEMA-
TECH hit the ground running early so that we don't hit Justice De-
partment opposition once we are organized?

Mr. SPORCK. We do not have the complete description of our or-
ganization as yet, although we are very close, and certainly one of
our concerns is the antitrust issue, and certainly that is one that
we are forecasting we are going te need help on.

Mr. RITTER. Mr. Chairman, I thank you.
I have a series of questions that I have developed that I would

like to submit for the witnesses. They are an extensive series of
questions but I think would help to really develop the record of
these hearings.

Thank you, Mr. Chairman.
Mr. VALENTINE. Without objection.
Mr. Price.
Mr. PRICE. Thank you, Mr. Chairman.
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I want to thank all the witnesses for some very helpful testimo-
ny. I would like particularly to welcome Mr. Sumney here and to
focus n.y questioning, if I might, on his testimony.

Mr. Sumney since 1982 has been the director of the Semiconduc-
tor Industry Association and thus has extensive first-hand experi-
ence with the kind, of intra-industry cooperation that is envisioned
by a number of these proposals that we are looking at.

I was noticing in his biographical sketch that the SRC has in-
volved 60 participating companies, made over $100 million avail-
able to support this integrated semiconc actor research program,
which has involved some 40 U.S. universities and several hundred
faculty members and over 400 graduate students. So that is a very
impressive 'venture in intra-industry cooperation, and it leads me
to my question abbot the National Advisory Committee proposal
that we have been discussing.

I congratulate Mr. Valentine on his initiative in putting forward
that proposal, and am glad to associate myself with it.

I wonder, Mr. Sumney, if you could talk P little bit about the co-
operation that that proposal presupposes among these companies.
A skeptic might wonder if those companies can really get together,
if theseindependent and highly profitable companies could really
get together and cooperate in a productive way, or whether there
might be problems we could anticipate of competition, secrecy and
so forth that would make the functioning of this advisory committee difficult.

I guess the question I am asking is whether there is sufficient
incentive within the industry to undertake a cooperative venture of
that sort. Could you comment on that?

Mr. SumNLY. Yes. My perspective is unique, I think, in viewing
the semiconductor industry from a cooperative venture such as the
SRC. We have seen within the SRC this cooperative spirit become
more enthusiastic as joint R&D is discussed, joint basic research
programs are discussed, indiistrial goals are integrated and set
forth for where this industry wants to be ten years henceforth, and
what research is necessary to enable it to get there.

So we have seer. this grow, and I don't think there is any reason
to suspect that the industry wouldn't be in a position to cooperate
on something like the proposed National Advisory Committee on
Semiconductors.

What we are reall7 trying to do in many of these areas is to
create a new type of knowledge. In the I. ,st there has been proprie-
tary knowledge and there has been pablic knowledge. We are
trying to put in the middle here a new body of shared information
that is not related to product design or product sales but is related
to what everybody recognizes is generic to the industry: specifica-
tions, standards. Many things that each company needs, each com-
pany develops on their own could be done more efficiently and ef-
fectively if these things were done one time and then shared.

So we have seen this cooperative spirit grow. I participate on the
SEMATECH Steering Committee and on one of its task forces, arid
working with that group it is clear that the cooperation, the coop-
erative spirit is there, and I don't see any reason why it couldn't be
extended to the Advisory Committee on Semiconductors.
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Mr. PRICE. Could you comment a bit on the SEMATECH initia-
tive and the way in which this advisory committee that you envi-
sion would coordinate with the SEMATECH initiative? Are those
complementary efforts?

Mr. SUIVINEY. I think in order for either one to work well, there
has to,be a link. My testimony reflected that we need an overall
strategy to make our industry more competitive. Each of the ele-
ments you have just mentioned is an element of that strategy. The
establishment of the Advisory Committee is an element of the

,Strategy.1 think that has to be done.
SEMATECH is another element of the strategy. Better utiliza-

tion oftlie national laboratories is another element of the strategy.
With respect to the two that you mentioned, I think that the Advi-
sory. Committee on Semiconductors would indeed provide guidance
and advice o the management structure of SEMATECH, and I
think that SEMATECH would indeed take that advice to heal t and
pay some attention to it if it is staffed with the prestigious k. nd of
people that the bill specifies it should be.

Its influence is going to come from the people that are p it on
that committee. They have to be recognized as experts in their
arena, and if that is done and if it is given the proper staff support
to develop positions that are respected positions, then I think it
will work and work well.

Mr. PRICE. You mentioned some of the precedents for this kind of
advisory structure. I remember from my own staff work on the
Senate side the lvisory Committee on Oceanography back in the
1960's, which certainly made a major contribution toward integrat-
ing that research enterprise and promoting it.

Could you comment a bit on the kind of precedence that exists
for this kind of advisory committee which leads you L ?,lieve that
this is the optimal kind of structure?

Mr. SUMNEY. Well indeed, the one that you just mentioned, I
think, is a precedent that indicated that such a thing would work.
The one that we focused on when this was first presented was the
National Advisory Council on Aeronautics. It is an older one. It
was established in 1917 or 1918, but it did ensure that this country
has led in aviation for that intervening time period, from then
until now. I think it played a very key role in making that happen.

So I think that it is also a precedent. It evolved into something
that this committee may indeed never evolve into, but at least at
the beginning I think there is commonality and it is a good analo-
g).

Mr. PRICE. Again, my congratulations for your leadership. We
look forward to continuing to . 3rk with you as we work through
these various organizational initiatives.

Thank you, Mr. Chairman.
Mr. VALENTINE. Mr. Mineta.
Mr. MINETA. Thank you very much, Mr. Chairman.
First of all, I would like to askand I am not sure who the

proper witness would really be to respond to this. Given the fact
that the defense industry comprises about 10 percent, I guess, of
the total consuming portion of the semiconductor industry, I am
wondering whe`her or not golag to DOD for 50 percent r the fund-
ing for SEMALJCH isn't an overreach in terms of thr. amount that
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is being requested of DOD, recognizing that DOD is a better deer,
pocket than anywhere else, but I am just wondering whether or not
you want to engage yourself in tliat kind of imbalance, I guess you
might refer to it as.

Mr. SPORCK. Maybe Mr. Maynard would respond to that. Speak-
ing for the companies that are involved in SEMATECH, obviously
it i3 the deep pocket issue. Beyond that, there is a clear under-
standing in DOD of the importance of this industry. Once you leave
DOD, it.gets a little grey in terms of the clear understanding.

The Defense Mence Board's study and the recommendations
clearly state the criticalness of this industry. So it is almost natu-
ral,for us to go in that direction.

What are thealternatives?
Mr. MINETA. Now; the VLSIC program was done primarily just

within the industry, but VHSIC was dune at DOD? Is that a very
large-scaleis that more on the private side, and then when it got
into the VHSIC, then it went more into an organized program
within DOD?

Mr. MAYNARD. VLSI is a generic term for the level of complexity
of the integrated circuits. VHSIC was a DOD program. It is just the
name of a program, not necessarily a class of circuits. It was basedon

Mr. MINETA. VHSIC stands for very high speed?
Mr. MAYNARD. Very high speed, yes. The goal of the program

was to correct a problem the Defense Department has in that the
VLSI technology coming out of industry was emerging faster than
we knew how to deal with it. Consequently, we developed an engi-
neering program to develop our ..Avn products, to translate the fab-
rication technology the industry was producing into specific prod-
ucts for defense.

The assumption W3 made in 1980 when we started the program
was that there was a large, healthy, viable industry in this country
from which all that manufacturing technology would emerge, anu
we didn't have to worry about that or pay anything for it. Now, as
we are entering into the second generation of the integrated cir-cuits in the VHSIC program, we discover, not overnight, but we re-
alize how critical the problem has become, and that assumption is
no longer true.

When we get to the 1990s and need products in our weapons sys-
tems that we are paying to design with programs like VHSIC and
others, we can't assume that there will be an idustry in this coun-
try that can efficiently manufacture those weapons cheaply enough
so that we can afford them.

Mr. Rrrrsa. Will the gentleman yield on that point?
Mr. MINETA. Absolutely.
Mr. RrrrER. What is the impact of the loss of the co Isumer elec-

tronics industry in this country? Have we lost that manufacturing
preeminence because we have lost so much of consumer electron-
ics?

Mr. FERGUSON. If I might.
By the way, before I answer your specific question, I would like

to apologize for the strength with which I make my remarits. Un-
fortunately, it is difficult to find a subject about which I feel more
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strongly than this one, and what you are seeing is a reflection of
that.

Mr. RITTER. We are delighted to have you here.
Mr. FERGUSON. Thank you.
Mr. SPORCK. Gilder already took care of the one other one.
Mr. FERGUSON. Yes.
Mr. VALENTINE. Would you like for us to send the gentleman a

copy of this testimony? [Laughter.]
Mr. FERGUSON. Believe it or not, he and I talk fairly frequently.
With respect to consumer electronics, the consumer eintronics

issue, I think, is fairly important for two reasons. Heving said is
fairly important, it is not clear what we can do about it because it
is a huge industry and we have already lost it and we are not going
to get it back tomorrow morning, but it is fairly important for two
reasons.

One simply that consumer electronics is a very big market. It
constitutes about 40 percent of Japanese semiconductor demand,
acid that is a lot, especially since the Japanese semiconductor
market, by the way, ib now larger than the United States semicon-
ductor market in absolute terms.

The second thing is that consumer electronics, or shall we say
consumer products more generally are now at the leading edge of
the technology in some cases. Not in all cases, but in many cases
they are at the leading edge of the technology.

Nov', if the only way to get that back is to get consumer electron-
ics back, then we are in trouble. However, I think that there are at
least two other ways. One is simply to gc through a mechansm
like SEMATECH so that we have some other way of funding very
advanced technology development and getting manufacturing :,:.-ch-
nology up to where it would be if we had a consumer electronics
industry.

Mr. Rrrrsa. For which market?
Mr. FERGUSON. For anything that uses semiconductors. Now, one

component of that, of course, is whether we will have access to the
Japanese market, which is continuing to grow more rapidly than
our own, will continue, probably, to grow more rapidly than our
own, is now larger than our own, and from which we are now
largely excluded.

Mr. Alarm. May I reclaim my time at that point just to follow
up on that point? What I see is an imbalance. We are going to DOD
because of deep pocket. They only represent 10 percent of the cus-
tomer stream. What I see the 'Japanese doing is putting their
money into the consumer piece of it, and now we have got a $170
billion trade deficit, $58 billion of it with Japan. Our minds are all
being put into the DOD engineering scheme, and their engineering
skills are being put into the civil economy.

I am just wondering whether or not we are not going down some
kind of a primrose path saying DOD has got the money, let's go
and grab the money there. When we go down that way, we find
generally that DOD is more expensive in terms of the way they
have to do things, more time consuming.

Then the other piece of it is technology transfer. If it is in DOD,
A is classified and we cannot get it into the civil economy. If it is in
NSF or some other place, it may be more easily transferable in
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terms of the.civil economy, where we will get a return back. We
are not in the market, I don't think, or I am not in the market to
buy an Enterprise or a missile. It is not a consumer product.

So I am just wondering. Again, I recognize the need for the R&D
and I think. that is what we sort of have to sort out. What are we
afte-rZ Wliat is it we are really after in this thing? I mean, heck, if
it is Money-we need, then' that is one )pint. Do we have to sell our
souls excuse me, Mr Maynardto the DOD for 10 percent of
product in order to get 50 percent of the money?

Mr. RITTER. Woula the gentleman yield?
Mr. Mu m& Certainly.
Mr. RITTER. The gentleman was not present, I do not think, at

my testiinony on my bill, th6-National Bureau of Standards in In-
dustrial Competitiveneks yesterday morning.

Mr: MINETA. I was not.
Mr. RITTER: I did quote from Dr. Ferguson's publications and, of

course, you have written extensively on this very aspect. And one
of the reasons we did it in the Energy and Commerce Committee,
we did the amendment there was because we felt that Commerce
would be closer to the domestic economy, the civilian economy; but
after listening to testimony yesterday on the interest of Commerce
in technology and advancing technology, I think we all came away
pretty disillusioned that that was the appropriate place, so I think
we do have some interesting decisions to make as to where the re-
sponsibility for this should lie. We don't have a National Bureau of
Standards in Industrial Competitiveness, a National Technology In-
stitute yet, and We probably won't by this summer, you know. NSF
is starting to look a little better all the time, but I yield back, and I
thank the gentleman for yielding.

Mr. MrNErA. Because I remember having a long discussion with
Mr. Packard about this whole issue when we were getting into the
very high speed integrated circuit business, as to whether or not
we want the DOD to go down that route. At that time he was
saying no, let the civil side take care of it, let the private sector do
it, and because again this was this whole issue at one time about
hey, do we want to be in the position of picking winners and losers.
We are over that hump. You know, we're so behind that hump now
we're not even worried about that. We've got other fish to fry, and
now we are talking about where is the best place to get the money
and how do we get this done.

But I just wonder whether or not we want to get wrapped up in
the DOD approach on this thing.

Mr. SPORCK. I would like to make a couple of comments here, Mr.
Congressman. You have to keep in mind that what we are talkingabout when we dealwhen we discuss isEMATECH is we are talk-
ing about developing manufacturing teci,...clogy. We're not ckvelop-
ing products. We're developing manufacturing technology. And my
understanding of DOD restrictions on the flow of that kind of R&D
is reasonable, from an independent company, a commercial compa-
ny's viewpoint; that that technology can go to the infrastructure
and to the member companies in a commercial fashion.

Mr. MINETA. Charlie, if you went down and talked to your divi-
sion that handles export licensing, would you get the same re-
sponse?
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Mr. SPORCK. It he exportyou know, I don't want to defend the
export licensing issues, because I spent a lot of time trying to
knock them down.

Mr. MINETA. So do I.
Mr. SPORCK. However, we have to deal with realities here. Iyou

know, we can sit back and have a philosophical discussion over the
next couple of years in terms of where the funding is going to come
f-om and it really ought to come from commercial areas, we really
ought to, you know, address the majorthe broader issue of the
whole industrial base versus just the semiconductor industry.

Our problem, speaking for the semiconductor industry, is the
timing is right now. We have got to do something and we have got
to do something right now. We don't know how else to do it, other
than the approach that we are currently taking. I don't know
where else you are going to g3t funding in a reasonable period of
time, other than, you know, DOD.

If that funding doesn't occur, you know, until next year or the
year after, we can all save ourselves a lot of time and effort and
money by, you know, putting off permanently the discussion.

Mr. MINETA. Mr. Chairman, let me get into some of thisI'm
sorry, Mr. Maynard?

Mr. MAYNARD. May I comment on that? Just as a viewpoint, not
on whether defense is the best segment of the bureaucracy to do
anything, but on this subject of semiconductors and advanced tech-
nology. It is aot because the Defense Department specifies some
new generation of weapons that semiconductor technology emerges;
and, in like manner, it is not because the consumer electronics
specifies some new product or computers. It's the other way
around. It's whatever technology emerges on the factory floor in
that manufacturing technology that defines what the next genera-
tion of computers and consumer electronics and weapons can do,
and that, in effect, it doesn't matter who pays for that basic ele-
ment of it, for the last 30 or 40 years the Defense Department re-
ceived it all for free. We didn't have to pay for that.

What the Defense Science Board said was that if nobody else is
going to pay cor it, the Defense Department has to because we need
that technology for the weapons.

Mr. MINETA. Let me get into the SEMATECH itself, then. Will
there beI don't know, a laboratory built, or is this done by con-
tract with universities and private companies? What is envisioned
here for

Mr. SPORCK. Yes. We are talking about ayou know, really two
efforts in SEMATECH. One is a development effort, and that devel-
opment effort will occur in a laboratory, an environment that actu-
ally exists in a site, a SEMATECH site. It wil] also occur through
subcontracts to the infrastructure, the equipment industry, the ma-
terials of the world. It will also occur through SRC in universities,
in hopefully government laboratories.

There will also be an additional portion which is the demonstra-
tion portion, a very critical portion of this effort, where the prod-
ucts of the development will be actually demonstrated in a real life
manufacturing facility, again at this SEMATECH site, such that
the members can come in and opecifically see the products of that
devt.:opment, so that they don't have to go away and redevelop, re-
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prove, the same effort. You can do it once for the whole consorti-
um.

There is another portion which is a very critical one, that's how
you go about transferring the products of this development and
this application.

Mr. VALENTINE. Mr. Mineta, do you have any further questions?
Mr. MINETA. You have been very generous with me in terms of

time, Mr. Chairman, and I yield back my remaining time. [Laugh-
ter.]

Mr. VALENTINE. Well, I want to say to the gentleman that speak-
ing for this chairman, you can have all the time that you want.
We

Mr. MINETA. That's only because I chair another subcommittee
that he happens to sit on. [Laughter.]

Mr. VALENTINE. WeI justwe come to the end of a long jour-
ney, and I have one or two general questions, and a statement to
make, and then as far as I am concerned, we will be finished with
this.

I want to say with respect to this H.R. 2191, which we introduced
yesterday, every member of the committee who sits here nowMr.
Price was here earlier and he departedco-sponsored that legisla-
tion. And I am not a scientist. In my other life I was a country
lawyer, and I didn't come to Congress with a burning desire to in-
troduce a piece of legislation to create a national advisory commit-
tee on semiconductors. I didn't know much about that sort of thing
until I got this federal job, and got on this committee, and so what
I am trying to say is that this is an effort to be helpful. It is a diffi-
cult task to pass legislation through this Congress. And I would ask
each one of you gentlemen who are seated here, and others who
have testified, to please examine that initiative, and let us have
your views on it. If you think itthe Congress should pass it, tell
us so, and I'd like you to respond 0 this committee, if you would,
with a separate letter to me so that we may know. If it is not what
you think we should do, we don't present it an some kind of pana-
cea or a utopia. We just see it as a way to approach the problem
from one perspective; one point of view.

I know there are a lot of people that say well, you appoint an-
other commission or committee. We want to do something that is
meaningful. I don't think that Congress has enough information,
and we certainly do not have enough oneness of will to approach
the problem. So we either do nothing or we say, well, somehow in
some way the Lord will protect us and American industry will get
together and they will do what has to be done, and blah, blah, blah.
Or we do nothing, as I said. Or we try to become acquainted with
the problem. We try to get some experts nether who can make
recommendations. That's what we seek to du.

Two final questions to Mr. Sumney, primarily.
How much support do you believe that this proposal will have

from the industry? You just asl.ed for support. How much do you
think that this proposition really has?

Mr. SUMNEY. It's difficult to speak for the industry. I can give
you my impreL ions.

Mr. VALENTINE. Mr. Sumney, I think if you use the microphone,
it may help.
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Mr. SUMNEY. I sat on the Science Board Task Force on semicon-
ductor dependency, and as I indicated in my testimony, one of their
conclusions was that such an advisory body be eds.' fished.

Companies such as IBM, Martin Marietta, TI and others wererepresented on that task force, and I assume that they endorsed
the recommendations and conclusions. So from that standpoint I
think ''-here's evidence that a certain set of companies support it.

Also from the standpoint of discussions that have occurred
within the SRC and within the SIA, I have seen reasonable sup-port. I don't think there has been an official polling of companies
to ask them if they support it. I did present the concept at a No-vember SIA meeting, a board meeting, and at that time all the
comments were positive comments from companies that were inthe audience, one of them being National Semiconductor, and of
course Charlie can speak perhaps better than I for the industry,
and he certainly can speak for National Semiconductor.

Mr. SPORCK. Speaking :or National and the group that's been
working on SEMATECH, I think you are going to get a lot of sup-port. I think itthis is a needed step toward addressing the prob-
lem. You will see a lot of support in the industry.

Mr. VALENTINE. Thank you, sir.
Does anybody else have any other comment, anything else for

the good of the order?
If not, I want to say for all the members of this subcommittee

and for the full commictee, that we appreciate very much you gen-
tlemen taking the time to prepare yourselves to come here and to
share this knowledge and information with us. And this committee
will reconvene at 9:30 tomorrow morning in this room for further
proceedings.

We are now adjourned.
[Whereupon, at 1:10 p.m., the subcommittee was adjourned.]
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THE ROLE OF SCIENCE AND TECHNOLOGY IN
COMPETITIVENESS

THURSDAY, APRIL 30, 1987

HOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,

SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.

The subcommittee met, pursuant to notice, at 10 a.m., in room
2318, Rayburn House Office Building, Hon. Doug Walgren (chair-
man of the subcommittee) presiding.

Mr. WALGREN. Well, let me call us to order, and first I'm sorry
that we weren't able to start on time today. Something has. hap-
pened to the traffic almost, citywide, I understand, but certainly
there was a really unusual bumper-to-bumper stream on the route
that I come in, and I apologize for that.

This is the third day of hearings on competitiveness. As most of
you know, this Subcommittee has had an interest in this area over
the past four years and has taken a number of initiatives which
would he billed as competitiveness initiatives if they were being
proposed for the first time today.

We were active in the area of transfer of federal technology to
the private sector, in federal patent policy and in procuring and
disseminating scientific and technical information. Certainly these
are the areas that we continue to need to move forward in today.We are particularly fortunate that Congressman Boehlert and
Congresswoman Schneider, Congressman MacKay, and Senator
Bumpers have done some very important thinking for us in the
area of technology transfer. They have a piece of legislation to
create a clearinghouse in the Office of Productivity, Technology
and Inflow ion for state technology promotion efforts, and that
will be considered certainly carefully this morning, as will the
Boehlert and MacKay bill, which sets up a matching grant pro-
gram and a technology dissemination office in the National Bureauof Standards.

We also want to explore two recent developments in the Execu-
tive Branch. We are particularly pleased to have Dr. William
Graham, the President's Science Adviser, with us today to review
the President's recent Executive Order to implement the Federal
Technology Transfer Act of 1986, and we are pleased that Michael
Farrell, the General Counsel of the Department of Energy, will be
with us today t" tell us about the Department's plans to implement
that recent Executive Order and recently issued regulations imple-
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menting the 1984 Federal Patent Legislation which came out ofthis committee.
We have a distinguished group of private sector witnesses aswell, and we appreciate all their contributions to this discussion.
Over the past three days it is clear there is no shortage of good

ideas related to competitiveness, but we face the difficult job of de-
veloping the breadth of consensus that is necessary for any idea inour country to become law.

I understand that Congressman Wyden and Senator Bumpers
were unable to be here, but we will insert their remarks at the
proper place in the record. Mr. Wyden was here, but had to leave,
but with that, let me recognize the ranking Minority member, Mr.Boehlert.

[The prepared statements of Senator Bumpers and Congressman
Wyden follow:]
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TESTIMONY OF SENATOR DALE BUMPERS

BEFORE THE SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY

APRIL 30, 1987

LEARNING FROM THE STATES ON COMPETITIVENESS

MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTEE, I AM DELIGHTED TO

APPEAR TODAY TO DISCUSS HOW WE CAN HELP TO MAKE AMERICAN MORE

COMPETITIVE.

LET ME BEGIN BY SAYING HOW PLEASED I AM THAT CHAIRMAN WALGREN

AND CONGRESSMAN SCHNEIDER HAVE AGREED TO INTRODUCE THE PROPOSAL I

HAVE INTRODUCED IN THE SENATE TO ESTABLISH A CLEARINGHOUSE ON STATE

AND LOCAL COMPETITIVENESS INITIATIVES. IN THE SENATE THE BILL'S

NUMBER IS S. 930 AND IT WAS INTRODUCED ON APRIL 7, 1987.

IN THE CURRENT DEBATE ON HOW TO ASSIST OUR INDUSTRIES AND

BUSINESSES TO REGAIN THEIR COMPETITIVE EDGE IN THE INTERNATIONAL

MARKETPLACE, THERE IS VERY LITTLE CONCENSUS HERE IN WASHINGTON ON HOW

TO PROCEED AND THE MASSIVE FEDERAL GOVERNMENT BUDGET DEOICITS SLVERLY

CONSTRICT OUR OPTIONS.

THE DEBATE ON COMPETITIVENESS IS LACED WITH IDEOLOGICAL ISSUES

ABOUT THE PROPER ROLE OF THE FEDERAL GOVERNMENT. UNFORTUNATELY, THE

DEBATE OFTEN FOCUSES ON THE EXTREMES, WITH ADVOCATES ON THE ONE SIDE
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ARGUING THAT THE FEDERAL GOVERNMENT SHOULD DO NOTHING AND ADVOCATES

ON THE OTHER ARGUING THAT THE FEDERAL GOVERNMENT SHOULD INTERVENE

ACTIVELY IN THE MARKETPLACE. I BELIEVE FIRMLY THAT THERE IS A

PRAGMATIC MIDDLE-GROUND IK THIS DEBATE WHICH HAS NOT BEEN FULLY

EXPLORED.

WE CAN, FOR EXAMPLE, TAKE A POSITIVE AND CONSTRUCTIVE STEP

WHICH DOES NOT INVOLVE ESTABLISHING AEI NEW FEDERAL POLICY OR WHICH

, DRAINS THE TREASURY. WF AT THE FEDERAL LEVEL OF GOVERNMENT CAN PLAY

A CONSTRUCTIVE ROLE WHICH DOES NOT IMPOSE A TOP-DOWN NATIONAL

INDUSTRIAL POLICY. THE FEDERAL GOVERNMENT NEED NOT BECOME A LENDER

OF LAST RESORT TO EVERY BUSINESS WHICH IS ADVERSELY AFFECTED BY

INTERNATIONAL COMPETITION.

SPECIFICALLY, LEGISLATION I INTRODUCED ON APRIL 7, S. 930,

WOULD ESTABLISH A NATIONAL CENTER IN THE COMMERCE DEPARTMENT TO SERVE

AS A CLEARINGHOUSE TO MONITOR AND ASSIST STATE AND LOCAL GOVERNMENTS

WITH THEIR INITIATIVES TO STIMULATE PRODUCTIVITY, TECHNOLOGY AND

INNOVATION.

THE CENTEL ON STATE AND LOCAL INITIATIVES ON PRODUCTIVITY,

TECHNOLOGY AND INNOVATION WILL HELP ALL OF US TO ENHANCE THE

COMPETITIVENESS OF OUR COUNTRY IN INTERNATIONAL TRADE WITHOUT

ERECTING NEW TRADE BARRIERS TO IMPORTS OR LAUNCHING MASSIVE AND

UNTRIED FEDERAL GOVERNMENT PROGRAMS.

THIS MODEST PROPOSAL WILL HELP ALL OF US TO LEARN FROM THE

PRACTICAL PROGRAMS THAT STATE AND LOCAL GOVERNMENT AGENCIES ARE
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UNDERTAKING TO ASSIST OUR INDUSTRIES AND BUSINESSES TO REGAIN THEIR

COMPETITIVE EDGE. THE CENTER'S SERVICE AS A CLEARINGHOUSE WILL HELP

THE STATE AND LOCAL GOVERNMENTS TO LEARN FROM'ONE ANOTHER ABOUT WHICH

OF THEIR INITIATIVES ARE THE MOST EFFECTIVE AND MOST COST EFFECTIVE

AND IT WILL BE VALUABLE TO THOSE OF AT THE FEDERAL LEVEL WHO ARE

SEEKING TO DEVELOP A CONCENSUS ON HOW TO PROCEED ON THIS CRITICAL

ISSUE.

WE HAVE CHOICES OTHER THAN DOING NOTHING AND DOING TOO MUCH.

WE NEED NOT IGNORE THE ISSUE, AS THIS ADMINISTRATION HAS DONE. WE

CAN PURSUE A MULTI-FACETED, BOTTOM-UP COMPETITIVENESS STRATEGY. WE

CAN AVOID CENTRALIZING THE FTRATEGY-TAKING PROCESS. WE CAN BE

PRAGMATIC, WE CAN AVOID IDEOLOGY AND WE CAN COME TOGETHER AS A NATION

TO DO WHAT MAKES SENSE AND WHAT IS NECESSARY TO ADVANCE OUR NATIONAL

SELF INTEREST.

WE DO NOT HAVE TO WAIT UNTIL THERE IS A CONCENSUS AT THE

FEDERAL LEVEL ABOUT HOW WE CAN BE HELPFUL IN ENHANCING

COMPETITIVNESS. THE STATE AND LOCAL GOVERNMENTS ARE NOT WALING FOR

THE FEDERAL GOVERNMENT TO ADDRESS THE CHALLENGE OF COMPETITIVENESS.

THEY KNOW NOT TO EXPECT ACTION FROM THIS ADMINISTRATION.

A CLEARINGHOUSE CAN BE HELPFUL NOW AND IT IS THE MINIMUM STEP

WE SHOULD TAKE TO INFORM OURSELVES AND SUPPORT THOSE WHO ARE NOT ABLE

OR WILLING TO ACT ON A CRITICAL CHALLENGE TO THE ECONOMIC WELL-BEING

OF OUR NATION.

STATF AND LOCAL GOVERNMENT INITIATIVES
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ON THE ISSUE OF COMPETITIVENESS, STATE AND LOCAL GO-ERNMENTS

ARE DEMONSTRATING MUCH MORE CREATIVITY THAN IS THE FEDERAL

GOVERNMENT. THEY ARE SHOWING THAT THEY UNDERSTAND HOW SERIOUS THE

COMPETITIVENESS CHALLENGE IS FOR AMERICA AND THEY ARE ACTING BOLDLY

AND PRAGMATICALLY TO BRING THE PUBLIC AND PRIVATE SECTOR TOGETHER IN

A CONSTRUCTIVE PARTNERSHIP TO MEET THIS CHALLENGE.

- - MANY STATES AND LOCAL COMMUNITIES ARE ESTABLISHING BUSINESS

"INCUBATOR" CENTERS FOR ENTREPRENEURIAL ACTIVITY, OFTEN IN

CONJUNCTION WITH STATE UNIVERSITIES AND PRIVATE FOR-PROFIT

CORPORATIONS. THESE CENTERS ARE DESIGNED TO NURTURE SMALL BUSINESSES

BY LOWERING THEIR OVERHEAD COSTS WITH SHARED SUPPORT SERVICES AND

PROVIDING ON -SITE. MANAGEMENT ASSISTANCE AND SUPPORT. THERE NOW ARE

AT LEAST 148 CENTERS IN 33 STATES. ("'INCUBATORS': A SHALL BUSINESS

CASE STUDY," WASHINGTON POST, JUNE 30, 1986.)

- - REGIONAL ORGANIZATIONS ARE COMING TOGETHER TO FUND SHARED

FLEXIBLE MANUFACTURING FACILITIES, WHICH ARE CAPABLE OF MAKING A WIDE

VARIETY OF PRODUCTS, WITH LEASES FOR PRODUCTION TIME BEING GIVEN TO

VARIOUS SMALL BUSINESSES. THE NATIONAL GOVERNORS ASSOCIATION, THE

WESTERN GOVERNORS ASSOCIATION AND THE SOUTHERN GROWTH POLICIES BOARD

HAVE BEEN ACTIVE IN ORGANIZING COMPETITIVENESS INITIATIVES ON A

NATIONAL AND REGIONAL BASIS.

- - ARKANSAS HAS A SCIENCE AND TECHNOLOGY AUTHORITY, NEW YORK

HAS A SCIENCE AND TECHNOLOGY FOUNDATION, MICHIGAN HAS SEVERAL CENTERS

OF EXCELLENCE, AND PENNSYLVANIA HAS A BEN FRANKLIN PARTNERSHIP.

OHIO, ILLIt IS, NEW JERSEY, KENTUCKY AND MANY OTHER STATE hRE ACTIVE
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IN PROMOTING COMPETITIVENESS. THEY ARE NC- WAITING FOR THE FEDERAL

GOVERNMENT TO STEP IN WITH FUNDS OR PROGRAMS.

-- THERE ARE AT LEAST FORTY-SIX STATES WITH CUSTOMIZED TRAINING

PROGRAMS ON A FIRM-BY-FIRM BASIS FOR NEW OR EXPANDING COMPANIES.

UNDER THESE PROGRAMS THE STATE SCHOOLS AND UNIVERSITIES WORK WITH

PRIVATE EMPLOYERS TO DELIVER THE REQUIRED TRAINING. THESE TRAINING

PROGRAMS CAN BE USED TO INTRODUCE MORE PRODUCTIVE TECHNOLOGIES TO

THOSE IN TRAINING.

THE RANGE OF INITIATIVES IS SO BROAD THAT THERE IS NO

COMPREHENSIVE LIST OF THE INITIATIVES WHICH HAVE BEEN UNDERTAKEN BY

STATE AND LOCAL GOVERNMENTS TO ENHANCE COMPETITIVENESS. THERE ARE

SOME USEFUL RESOURCES WHICH DOCUMENT THE RANGE OF THESE INITIATIVES

BUT NONE OF THEM IS COMPREHENSIVE.

-- THE NATIONAL GOVERNORS ASSOCIATION HAS PUBLISHED ONE USEFUL

COMPENDIUM, "REVITALIZING STATE ECONOMIES: A REVIEW OF STATE ECONOMIC

DEVELOPMENT POLICIES ANO rcwwiniiS."

-- THE OFFICE OF TECHNOLOGY ASSESSMENT HAS PUBLISHED ANOTHER,

"TECHNOLOGY, INNOVATION, AND REGIONAL ECONOMIC )EVELOPMENT."

-- THE COMMITTEE FOR ECONOMIC DEVELOPMENT HAS PUBLISHED

"LEADERSHIP FOR DYNAMIC STATE ECONOMIES," THE PRESIDENT'S

COMPETITIVENESS COMMISSION ISSUED "INNOVATIONS IN INDUSTRIAL

COMPETITIVEdES AT THE STATE LEVEL," THE AMERICAN ASSOCIATION OF STATE
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COLLEGES AND UNIVERSITIES HAS PUBLISHED "THE HIGHER EDUCATION-.

ECONOMIC DEVELOPMENT CONNECTION," THE COMMERCE DEPARTMENT HAS ISSUED

A "GUIDE TO INNOVATION RESOURCES AND PLANNING FOR SMALLER

BUSINESSES," AND THE SMALL BUSINESS ADMINISTRATION HAS DOCUMENTED

"STATE ACTIVITIES IN VENTURE CAP.TAL, EARLY-STATE FINANCING AND

SECONDARY MARKETS."

BUT, THE RANGE OF THESE INITIATIVES IS TOO BROAD, THE PROGRAMS ARE

CHANGING TOO QUICKLY, AND THE FEDERAL GOVERNMENT HAS TOO LITTLE

INTEREST IN MONITORING THESE DEVELOPMENTS FOR US TO HAVE EVEN A

COMPLETE LIST, LET ALONE AN UNDERSTANDING, OF WHAT IS HAPPENING NOW

AT THE STATE AND LOCAL GOVERNMENT LEVEL.

WE DO KNOW ENOUGH, HOWEVER, ABOUT THESE INITITIVES TO KNOW THAT

SOMETHING EXCITING IS HAPPENING AT THE STATE AND LOCAL GOVERNMENT

LEVEL. WE KNOW THEY ARE EXPERIMENTING WITH NEW APPROACHES TO THE

RESPONSIBILITIES OF GOVERNMENT, WE KNOW THEY ARE TAKING RISKS, AND WE

KNOW THAT THEY ARE CHALLENING THE TRADITIONAL
NOTIONS ABOUT THE

RELATIONSHIP BETWEEN THE PUBLIC AND PRIVATE SECTOR. CLEARLY, WE NEED

TO KNOW MORE AND A NATIONAL CLEARNINGHOUSE IS THE LOGICAL FIRST STEP

IN EDUCATING OURSELVES ABOUT WHAT ALREADY IS HAPOENING.

STATES-ARE MORE PRAGMATIC

IT SHOULD NOT BE SURPRISING THAT STATE AND LOCAL GOVERNMENTS

ARE TAKING THE LEAD ON THE COMPETITIVENESS ISSUE. STATE AND LOCAL

GOVERNMENTS HAVE INTIMATE KNOWLEDGE OF WHAT THE DECLINE IN

COMPE1 TIVENESS MEANS TO THE WOkKERS AND MANAGERS IN THEIR REGION.
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THEY KNOW WHAT HAPPENS WHEN A FIRM CANNOT COMPETE IN THE

INTERNATIONAL MARKETPLACE OR WHEN IT DETERMINES IT MUST RELOCATE ITS

FIRM OVERSEAS TO TAKE ADVANTAGE OF LOWER WAGE COSTS. THEY CAN SEE

BUSINESSES STRUGGLING TO ADJUST TO CHANGED MARKETS AND NEW

TECHNOLOGY. THEY SEE ENTREPRENEURS WITH AN IDEA WHO CANNOT OBTAIN

CAPITAL OR WHO NEED ASSISTANCE IN COMMERCIALIZING AN INVENTION.

STATE AND LOCAL GOVERNMENTS KNOW THAT UNDER THE CURRENT

ADMINISTRATION AND WITH THE HUGE 'EDERAL BUDGET DEFICITS, THEY CANNOT

WAIT FOR WASHINCLJH TO FORMU'kTE OH IMPLEMENT A COMPETITIVENESS

STRATEGY FOR THE COUNTRY. THEY KNOW THAT THEIR ONLY ALTERNATIVE IS

TO ACT ON THEIR OWN, USING THEIR OWN RESOURCES AND RELYING ON THEIR

OWN GOOD JUDGEMENT ABOUT WHAT ROLE GOVERNMENT CAN PLAY.

STATE AND LOCAL GOVERNMENTS ARE IN ?UCH HEALTHIER FISCAL SHAPE

THAN IS THE FEDERAL GOVERNMENT. STATE AND LOCAL GOVERNMENTS TAKEN AS

A WHOLE ARE RUNNING A BUDGET SURPLUS, WHICH CONTRASTS STARKLY WITH

THE ABYSMAL DEFICITS WE ARE RUNNING AT THE FEDERAL LEVEL. BECAUSE OF

THE IRRESPONSIBLE FISCAL POLICIES OF THIS ADMINISTRATION, AT THE

FEDERAL LEVEL WE SIMPLY DO NOT HAVE THE FUNDS TO APPROPRIATE FOR NEW

INITIATIVES, OR EVEN TO PROVIDE ADEQUATE FUNDING FOR EXISTING

PROGRAMS IN THE AREAS OF EDUCATION, TRADE ADJUSTMENT ASSISTANCE, AND

EXPORT PROMOTION. OUR NATIONAL ECONOMIC WELL-BEING IS THREATENED AND

WE HAVE BEEN LEFT WITH INSUFFICIENT RESOURCES TO MAKE THE INVESTMENTS

WHICH ARC NECESSARY TO MEET THIS THASAT.

MOST IMPORTANT, STATE AND LOCAL GOVERNMENTS ARE FINDING ,HAT

THEY CAN PLAY A CONSTRUCTIVE ROLE IN STIMULATING PRODUCTIVITY,
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TECHNOLOGY AND INNOVATION. THEY DO NOT HAVE A RIGID IDEOLOGICAL

SUSPICION OF EVERYTHING THAT COMES FROM GOVERNMENT AS DOES TIE

ADMINISTRATION IN WASHINGTON. THEY'RE NOT CONCERNED ABOUT

IDEOLOGICAL PURITY; THEY'RE JUST TRYING TO SOLVE PROBLEMS. THEY

DON'T THROW AROUND SLOGANS ABOUT "GOVERNMENT BEING THE PROBLEM."

THEY SEE A PROBLEM AND THEY GO TO WORK.

STATE AND LOCAL GOVERNMENTS ARE SENSITIVE TO WHAT GOVERNMENT

CAN PROVIDE IN THE WAY OF ASSISTANCE AND THEY KNOW HOW GOVERNMENT

INTRUSION CAN DO HAM. THEY CAN ADJUST PROGRAMS WHEN THEY FAIL Oh

WHEN THEY CAN BE IMPROVED. THEY SEEK FEEDBACK AND LISTEN BETTER THAN

CAN ANY FEDERAL LEVEL PROGRAM.

STATE AND LOCAL GOVERNMENTS SEE THAT THE DISTINCTION BETWEEN

PUBLIC AND PRIVATE INSTITUTIONS IS BECOMING BLERRLU. THEY SEE THAT

THE DISTINCTION IS NO LONGER AS GREAT BETWEEN PUBLIC EINCATION

INSTITUTIONS AND CORPORATE TRAINING PROGRAMS, BETWEEN TYFES OF

FINANCIAL INSTITUTIONS OR COMMUNICATIONS TECHNOLOGIES, BETNe,EN BASIC

AND APPLIED RESEARCH, AND BETWEEN PHYSICS AND MATH.

WE NOW HAVE BOTH GOVERNMENTS AND BUSINESSES WHICd CONDUCT

RESEARCH. WE HAVE PROFIT MAKING ORGANIZATIONS WHICH PERFORM

IMPORTANT CHARITABLE SERVICES. WE HAVE CORPORATIONS WHICH PROVIDE

HEALTH CARE AND HEALTH INSURANCE. WE HAVE BANKS WHICH SELL STOCKS.

IT IS OUTDATED AND NAIVE TO ASSERT THAT THE PRIVATE SECTOR AND THE

MARKETPLACE ARE THE SOLE PLAYERS IN ECONOMIC DEVELOPMENT.
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STATE AND LOCAL GOVERNMENTS KNOW THAT IT IS SIMPLISTIC AND

COUNTER-PRODUCTIVE TO ASSERT THAT GOVERNMENT "IS THE PROBLEM."

GOVERNMENT CERTAINLY CAN CREATE PROBLEMS JUST AS CAN A PRIVATE

BUSINESS WHEN IT IS POORLY MANAGED. WE AT THE FEDERAL LEVEL HAVE MADE

MAJOR MISTAKES IN SETTING MACROECONMIC POLICY. BUT FOR GOOD OR BAD,

GOVERNMENTS ARE HERE TO STAY AND THE ISSUE IS HOW WELL THEY ARE

MANAGED AND HOW CONSTRUCTIVE THE ROLE IS THAT THEY PLAY. GOVERNMENT

CAN BE A PARTNER OR A MEDDLER, BUT IT IS ALWAYS A FACTOR.

STATE AND LOCAL GOVERNMENTS ARE TAKING RISKS WITH THESE

INNOVATIVE PROGRAMS. THEY ARE CONDUCTING EXPERIMENTS AND WE MUST

UNDERSTAND THAT SOME OF THESE EXPERIMENTS WILL FAIL. SOME PUBLIC

MONEY MAY NOT BE INVESTED WISELY IN SEARCHING FOR EFFECTIVE WAYS TO

STIMULATE PRODUCTIVITY, TECHNOLOGY AND INNOVATION. SOME OF THESE

PROGRAMS ALREADY ARE SUBJECT TO CONTROVERSY AND THERE IS ALWAYS

CONTROVERSY WHEN TAXPAYERS' FUNDS ARE NOT INVESTED WITH A MAXIMUM

RETURN. BUT, GOVERNMENT INSTITUTIONS NEED TO TAKE RISKS JUST AS DO

CORPORATIONS. NEW PRODUCTS INTRODUCED INTO THE MARKETPLACE BY

CORPORATIONS FAIL, INDEED MOST NEW PRODUCT INTRODUCTIONS FAIL. THIS

DOESN'T LEAD CORPORATIONS TO STOP INTRODUCING NEW PRODUCTS. IF

GOVERNMENT REFUSES TO TAKE RISKS AND REFUSES TO TRY INNOVATIVE

APPROAHES TO PRESSING NATIONAL PROBLEMS, IT MAY WELL BECOME MORE OF

THE PROBLEM THAN THE SOLUTION..

WE NEED TO EXPERIMENT WITH PARTNERSHIPS AND NEW RELATIONSHIPS

BETWEEN THE PUBLIC AND PRIVATE SECTOR.. WE NEED TO LEARN EVEN IF THAT

SOMETIMES MEANS LEARNING FROM A MISTAKE.
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WITH A NATIONAL CLEARINGHOUSE WE ALL CAN LEARN MORE FROM

EXPERIMENTS WHICH OTHERS ALREADY ARE WILLING TO UNDERTAKE. THE

CLEARINGHOUSE ITSELF IS ITSELF A MODEST EXPERIMENT GIVEN THE

WILLINGNESS OF STATE AND LOCAL GOVERNMENTS TO FUND AND CONDUCT -- AND

TAKE THE HEAT FOR -- EXPERIMENTS IN ENHANCING COMPETITIVENESS. IN

SEEKING TO DETERMINE WHICH EXPERIMENTS ARE SUCCEEDING AND WHICH ARE

NOT, HOPEFULLY WE CALL CAN AVOID REPEATEDLY MAKING THE SAME MISTAKES.

WITH RESPECT TO THE ROLE OF THE FEDERAL GOVERNMENT, MY

LEGISLATION IS BASED ON THE PREMISE THAT THE FEDERAL GOVERNMENT UN

HAVE A SIGNIFICANT IMPACT IN PROMOTING THE COMPETITIVENESS OF OUR

COUNTRY SIMPLY BY HELPING STATE AND LOCAL GOVERNMENTS TO CONTINUE

THEIR EFFORTS AND TO LEARN FROM ONE ANOTHER. THIS IS A MINIMAL ROLE,

BUT IT IS ONE THAT CAN PROVIDE US ALL WITH VITAL INFORMATION.

WITHOUT THIS INFORMATION, WE AT THE FEDERAL LEVEL WILL CONTINUE TO

FLOUNDER, CONTINUE TO ACT INDECISIVELY AND CONTINUE TO DEBATE THE

ISSUE OF COMPETITIVENESS IN THE ABSTRACT.

WITH A CLEARINGHOUSE WE ARE ACKNOWLEDGING ThAT THE FEDERAL

GOVERNMENT IS NOT THE ONLY, AND INDEED IT IS NOT EVEN THE MAJOR,

ACTOR IN ENHANCING THE COMPETITIVENESS OF OUR BUSINESS SECTOR. THERE

ARE FIFTY STATE GOVERNMENTS, THOUSANDS OF CITY AND COUNTRY

GOVERNMENTS, THOUSANDS OF UNIVERSITIES, THOUSANDS OF FOUNDATIONS,

THOUSANDS OF NON-PROFIT INSTITUTIONS, AND THOUSANDS OF PRIVATE

CORPORATIONS WHICH CAN TAKE THE LEAD. WE NEED ALL OF THEM TO PLAY A

CONSTRUCTIVE ROLE AND WE AT THE FEDERAL LEVEL NEED TO DO ALL THAT WE

CAN TO STIMULATE DIVERSE APPROACHES TO THE COMPETITIVENESS CHALLENGE.

635
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IT WOULD BE FOLLY AND UNWISE TO PURSUE ONE SINGLE, NATIONAL, AND

FEDERALLY - MANDATED STRATEGY.

NEED FOR ',CLEARINGHOUSE

S. 930 WOULD CREATE A CENTER ON STATE AND LOCAL INITIATIVES ON

PRODUCTIVITY, TECHNOLOGY AND INNOVATION. THE CENTER WOULD BE LOCATED

IN THE COMMERCE DEPARTMENT AND ITS PRINCIPAL FUNCTION IS TO SERVE AS

A CLEARINGHOUSE ON THE COMPETITIVENESS INITIATIVES OF STATE AND LOCI.'.

GOVERNMENTS, REGIONAL ORGANIZATIONS, UNIVERSITY AND PRIVATE SECTOR

COOPERATION, AND JOINT PUBLIC-PRIVATE SECTOR PARTNERSHIPS.

THE PRESIDENT'S COMMISSION ON INDUSTRIAL COMPETITIVENESS

STUDIED THE EFFORTS OF STATE AND LOCAL GOVERNMENTS TO BOOST

COMPETITIVENESS. IN A REPORT TO THE COMMISSION PREPARED FOR THE TASK

FORCE ON STATE AND LOCAL INITIATIVES BY SRI INTERNATIONAL AND THE

CHEMICAL BANK, IT IS RECOMMENDED THAZ "A NATIONAL RESOURCE CENTER

SHOULD BE ESTABLISHED TO IDENTIFY STATE INNOVATIONS, ASSESS THEIR

EFFECTIVENESS AND PROMOTE ACTION BY STATES AND INDUSTRY."

("INNOVATIONS IN INDUSTRIAL COMPETITIVENESS AT THE STATE LEVEL,"

REPORT TO THE PRESIDENT'S COMMISSION, SRI INTERNATIONAL, DECEMBER

1984, AT 70.)

THIS REPORT FOUND THAT "STATES, INDUSTRY, AND THE FEDEFAL

GOVERNMENT ALL NEED BETTER INFORMATION ON WHICH OP THE STRATEGIES

ATTEMPTING TO PROMOTE INDUSTRIAL COMPETITIVENESS AT THE STATE LEVEL

ARE WORKING." (REPORT AT 70.) IT FOUND THAT ONLY A "LIMITED AMOUNT

OF SYSTEMATIC EFFORT" HAD BEEN MADE TO "DOCUMENT AND ASSESS WHAT HAS
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BEEN HAPPENING." (ID.) THE RECOMMENDED "NATIONAL RESOURCE CENTER"

COULD "SERVE AS A NATIONAL CLEARINGHOUSE, A NEUTRAL FORUM FOR

DISCUSSIONS AMONG SECTORS AND A RESOURCE FOR TECHNICAL ASSISTANCE FOR

STATES OR INDUSTRY INTERESTED IN DEVELOPING NEW STRATEGIES." (ID.)

SIMILARLY, THE CONGRESSIONAL OFFICE OF TECHNOLOGY ASSESSMENT

FOUND THAT TO PROVIDE DIRECT OR INDIRECT ASSISTANCE TO STATE OR

REGIONAL HIGH TECHNOLOGY DEVELOPMENT, IT WOULD BE HELPFUL FOR THE

FEDERAL GOVERNMENT TO ESTABLISH AN INFORMATION CLEARINGHOUSE

"CONTAINING A COMPREHENSIVE AND UP-TO-DATE LIST OF STATE AND LOCAL

INITIATIVES" THAT SUPPORT HIGH TECHNOLOGY DEVELOPMENT. ("TECHNOLOGY,

INNOVATION, AND REGIONAL ECONOMIC DEVELOPMENT," OFFICE OF TECHNOLOGY

ASSESSMENT, JULY 1984, AT 11.) THE REPORT FOUND THAT THE MOST

HELPFUL TYPE OF INFORMATION THE CLEARINGHOUSE COULD ASSEMBLE WOULD BE

A "PROJECT BANK" SUCH AS THAT ESTABLISHED BY THE WHITE HOUSE TASK

FORCE ON PRIVATE SECTOR INITIATIVES.

WITH THE INFORMATION WHICH A CLEARINGHOUSE CAN ASSEMBLE, WE IN

CONGRESS AND THE EXECUTIVE BRANCH CAN DETERMINE TO WHAT EXTENT THIS

RECOMMENDATION HAS VALIDITY. WE CERTAINLY NEED TO KNOW MUCH MORE

ABOUT THE INITIATIVES OF STATE AND LOCAL GOVERNMENTS BEFORE THE THE

FEDERAL GOVERNMENT SHOULD LEND ITS FINANCIAL RESOURCES TO THESE STATE

INITIATIVES OR ORGANIZE SIMILAR INITIATIVES AT TH.' FEDERAL LEVEL.

THE CENTER IS NOT AUTHORIZED TG i7OVIDE FINANCIAL ASSITANCE TO THE

STATE AND LOCAL GOVERNMENT AGENCIES TO FUND THE INITIATIVES WHICH ARE

((2)) BEING UNDERTAKEN. (SECTION 5A (I)(1)(A).)

6 Pi 1
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ON THE ISSUE OF UNDERWRITING THE COST OF THE

COMPETITIVENESS INITIATIVES, S. 930 DOES NOT GIVE THE

CLEARINGHOUSE AUTHORIZATION TO PROVIDE FUNDING TO THE STATE AND

LOCAL GOVERNMENT AGENCIES. THERE ARE SEVERAL REASONS FOR THIS:

(1). THE BUDGET DEFICITS DO NOT NOW PERMIT THE FEDERAL

GOVERNMENT TO UNDERTAKE A SIGNIFICANT FUNDING PROGRAM.

(2). IF WE GAVE THE CLEARINGHOUSE LIMITED FUNDS TO

UNDERWRITE STATE AND LOCAL INITIATIVES, THE CLEARINGHOUSE WOULD

HAVE TO BE VERY SELECTIVE IN WHICH INITIATIVES RECEIVED FUNDING.

(3). WHEN THE CLEARINGHOUSE CAN ONLY FUND A FEW

INITIATIVES, IT WILL HAVE TO IMPOSE ITS OWN PRIORITIES AND ITS

OWN BIASES ON THE STATE AND LOCAL GOVERNMENTS.

(4). WE DO NOT WANT TO DO ANYTHING TO STIFLE THE

CREATIVITY AND EXPERIMENTATION WE HAVE SEEN AT THE STATE AND

LOCAL LEVEL IN UNDERTAKING THESE INITIATIVES.

(5). ONE INNOVATION WHICH WE ARE SEEING AT THE STATE AND

LOCAL LEVEL IS IN HOW ThEY FUND THwIR INITIATIVES. PRIVATE

FUNDS, FOUNDATION FUNDS, PUBLIC EMPLOYEE PENSION FUNDS AND

UNIVERSITY FUNDS ARE OFTEN INVOLVED. WE DO NOT WANT TO UNDER-

MINE THIS TYPE OF INNOVATION BY PROVIDING FEDERAL FUNDING.

63S
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FEDERAL GOVERNMENT REGULATIONS. THE CLEARINGHOUSE IS A FACILITATOR,

HOT AN DOMINANTING FORCE.

FEDERAL GOVERNMENT HAS MUCH TO LEARN

I ALSO WANT THE FEDERAL GOVERNMENT ITSELF TO LEARN FROM THE

EXPERIENCE OF STATE AND LOCAL GOVERNMENTS. IN FACT, THE FEDERAL

GOVERNMENT ITSELF COULD BE ONE OF THE PRINCIPAL BENEFICIARIES OF THE

EFFORTS OF THE CENTER, ALONG WITH THE STATE AND LOCAL GOVERNMENTS

WHICH CAP LEARN FROM ONE ANOTHER.

IT IS IMPORTANT FOR THE FEDERAL GOVERNMENT TO EXAMINE WHAT THE

STATE AND LOCAL GOVERNMENTS ARE DOING BECAUSE THE FEDERAL GOVERNMENT

IS STRU6GLING TO DECIDE WHAT IT CAN DO ABOUT THE COMPETITIVENESS

PROBLEM. WE NEED TO ACT, BUT WE NEED TO ACT WISELY. THE POWER OF

THE FEDERAL GOVERNMENT CAN BE USED CREATIVELY AND CONSTRUCTIVELY, BUT

IT CAN DO HARM AS WELL.

I BELIEVE THAT THE CLEARINGHOUSE WILL FIND THAT STATE AND LOCAL

GOVERNMENTS ARE DEVELOPING EFFECTIVE AND COST EFFECTIVE WAYS TO

TARGET THEIR EFFORTS TO ENHANCE COMPETITIVENESS. IF THE

CLEARINI,HOUSE FINDS THIS TO BE TRUE, THESE LESSONS CAN BE APPLIED AT

THE FEDERAL LEVEL AND THEY WILL BE OF IMPORTANCE FOR US HERE IN

CONGRESS AS WE EXAMINE PROPOSED INITIATIVES FOR THE FEDERAL

GOVERNMENT.

WE MAY FIND THAT THERE ARE SOME AREAS WHERE NEW PROGRAMS AT THE

FEDERAL LEVEL ARE CLEARLY APPROPRIATE. WE MAY FIND THAT THE

639
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PRINCIPAL NEED IS FOR ADDITIONAL RESOURCES TO BE PUT INTO THE MOST

SUCCESSFUL EXISTING PROGRAMS, PARTICULARLY IN THE AREA OF EDUCATION,

IN FUNDING BASIC RESEARCH, AND IN RESPONDING TO UNFAIR TRADE

PRACTICES OF FOREIGN COMPETITORS. OR WE MAY FIND THAT WHOLLY NEW

APPROACHES ARE NEEDED. FUNDING FOR SOME PROGRAMS MAY BE BETTER SPENT

ON OTHER EFFORTS OR NOT SPENT AT ALL.

IF THE FEDERAL GOVERNMENT UNDERTAKES NEW INITIATIVES TO ENHANCE

COMPETITIVENESS, IT IS IMPORTANT THAT THESE INITIATIVES BE WELL

CONCEIVED. WE DO NOT HAVE TO REINVENT THE WHEEL AT THE FEDERAL

LEVEL. BUT, JUST AS IMPORTANT, WE NEED TO KNOW HOW ANY FEDERAL

PROGRAM RELATES TO EXISTING PROGRAMS AT THE STATE AND LOCAL LEVEL.

WE NEED TO ENSURE THAT THE FEDERAL GOVENRMENT DOES NOT TRAMPLE ON THE

EFFORTS OF OTHER LEVELS OF GOVERNMENT.

WITH THIS CLEARINGHOUSE WE IN WASHINGTON MAY DISCOVER NEW WAYS

IN WHICH THE FEDERAL GOVERNMENT CAN BECOME MORE HELPFUL THAN IT IS

NOW. WE CERTAINLY CAN LEARN FROM AND AVOID THE MISTAKES MADE BY

STATE AND LOCAL GOVERNMENTS.

WITH A CLEARINGHOUSE, THE FEDERAL GOVERNMENT MAY CONCLUDE THAT

THE MOST CONSTRUCTIVE ROLE IT CAN PLAY IS TO PROVIDE DIRECT SUPPORT

TO STATE AND LOCAL GOVERNMENTS TO CONTINUE THEIR EXPERIMENTS.

CERTAIN FUNCTIONS MAY hOST APPROPRIATELY BE HANDLED AT THE LOCAL

LEVEL WITH A MINIMUM OF FEDERAL GOVERNMENT INVOLVEMENT, SUPERVISION

OR FUNDING. INDEED, -THE REPORT TO THE COMPETITIVENESS COMMISSION

RECOMMENDED THAT "WHERE THE FEDERAL GOVERNMENT DOES ACT TO PROMOTE

INDUSTRIAL COMPETITIVENESS, IT SHOULD USE STATE GOVERNMENT WHEREVER

690.
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POSSIBLE AS THE MEANS FOR IMPLEMENTING ITS OBJECTIVES." (REPORT AT

69.)

IT MAY WELL BE THAT IN MANY WAYS FEDERAL GOVERNMENT INTRUSION

WILL HAMPER THE CREATIVITY AND EFFECTIVENESS OF STATE AND LOCAL

INITIATIVES. THERE IS A GREAT VIRTUE IN HAVING FIFTY STATES

EXPERIMENTING WITH PROGRAMS AND WE SHOULD MAKE SURE THAT THIS

DIVERSITY IS ENCOURAGED.

IT MAY BE THAT THERE ARE APPROACHES TO NATIONAL PROBLEMS WHICH

CAN OWLY BE EFFECTIVELY ADDRESSED BY REGIONAL APPROACHES OR BY

COORDINATED EFFORTS AMONG SEVERAL REGIONS OF THE COUNTRY. SOMETIMES

IT MAKES NO SENSE TO STATES TO DUPLICATE THE EFFORTS OF SISTER

STATES. IT CERTAINLY MAKES NO SENSE FOR THE FEDERAL GOVERNMENT TO

PROVIDE SERVICES WHICH DUPLICATE THOSE ALREADY BEING PROVIDED BY

STATE AND LOCAL GOVERNMENT AGENCIES.

IT MAY BE THAT THE EXPERIENCE OF STATE AND LOCAL GOVERNMENTS

WILL GIVE US MORE CONFIDENCE, OR LESS CONFIDENCE, THAT SOME SORT OF

NATIONAL DEVELOPMENT BANK MIGHT BE EFFECTIVE.

OR A CONCENSUS MAY DEVELOP THAT THERE ARE NEW INITIATIVES SHORT

OF A DEVELOPMENT BANK WHICH ARE BEST HANDLED DIRECTLY BY THE FEDERAL

GOVERNMENT WITH ITS GREATER RESOURCES AND NATIONAL FOCUS.

I AM OPEN TO LEARNING FROM THE CLEARINGHOUSE. LIKE ALL OF MY

COLLEAGUES, I BELIEVE WE HAVE A CRUCIAL PROBLEM WITH COMPETITIVENESS

AND WANT TO TAKE ACTION TO ADDRESS THIS PROBLEM. BUT, I AM RELUCTANT

61



689

-17-

TO SUPPORT UNTRIED, UNTESTED
FEDERAL PROGRAMS, PARTICULARLY IF THEY

IMPEDE OUR ABILITY 10 CONTROL THE BUDGET DE7ICIS. THE BUDGET DEFICIT

IS THE ROOT OF MUCH OF THE MALAISE IN Our ECONOMY.

ESTABLISHING A CLEARINGHOUSE WILL HELP MC TO AVE CONFIDENCE

THAT THE FEDERAL GOVERNMENT KNOWS
WHAT IT SHOULD AND CAN DO AND WILL

AVOID MAKING THE PROBLEM WORSE.

ALL OF US AT THE FEDERAL GOVERNMENT
LEVEL CAR SE,7FIT BY

LEARNING WHAT THE STATE AND LOCAL GOVERNMENTS ARE TRYING. TC EVALUATE

THESE INITIATIVES, AND TO COORDINATE EXISTING FEDERAL GOVERNMENT'

RESOURCES IN A WAY THAT COMPLEMENTS TdESE INITIATIVES.

PRIORITIES FOR THE. CLEARINGHOUSE

WHILE THERE IS AS YET NO FORMAL OR INFORMAL CLEARINGHOUSE ON

STATE AND LOCAL GOVERNMENT INITIATIVES
ON COMPETITIVENESS, A NUMBER

OP SURVEYS HAVE BEEN CONDUCTED TO DOCUMENT THESE INITIATIVES. THESE

SURVEYS SHOW THAT STATE AND LOCAL GOVERNMENTS ARE ENGAGED IN AN

IMPRESSIVE ARRAY OF PROGRAMS. SOME OF THESE INITIATIVES ARE BOLD

EXPERIMENTS AND OTHERS ARE MORE TRADITIONAL EFFORTS FOCUSING ON

ECONOMIC DEVELOPMENT. THE CLEARINGHOUSE MUST SET ITS PRIORITIES

CAREFULLY TO MAXIMIZE ITS EFFECTIVENESS.

THE CLEARINGHOUSE I HAVE PROPOSED IS DIRECTED TO FOCUS ON THE

BOLDEST AND MOST INTERESTING INITIATIVES WHICH STIMULATE

PRODUCTIVITY, TECHNOLOGY AND INNOVATION. IT IS BARRED FROM

INVOLVEMENT WITH THOSE INITIATIVES WHICH INVOLVE ECONOMIC INCENTIVES

6 (3 2
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FOR A FIRM TO LOCATE OR RELOCATE FACILITIES IN THAT STATE OR LOCAL

COMMUNITY, INITIATIVES WHICH HAVE NO DIRECT INTEREST TO OTHER STATES

(OTHER THAN FOR THOSE IN COMPETITION FOR ThE FACILITY). BUT, IN

BETWEEN THESE TWO EXTREMES, THE CENTER WILL HAVE TO EVALUATE THE

PURPOSE AND EFFECT OF AN INITIATIVE TO DETERMINE WHETHER THE

INITIATIVE IS OF INTEREST TO OTHER STATES AND TO THE FEDERAL

GOVERNMENT.

THE BILL CONTAINS A DESCRIPTION OF THE TYPES OF INITIATIVES THE

CENTER SHOULD FOCUS ON, BUT THIS LIST IS NOT AN EXCLUSIVE ONE. THE

LIST INCLUDES INITIATIVES WHICW"STIMULATE THE FORMATION OF NEW SMALL

BUSINESSES," "CREATE A FAVORABLE CLIMATE FOR ENTREPRENEURS," "INVOLVE

COOPEATION AMONG GOVERNMENT AGENCIES, REGIONAL ORGANIZATIONS,

BUSINESS, LABOR ORGANIZATIONS, AND NON-PROFIT INSITUTIONS," "FOSTER

COOPERATION BETWEEN LABOR AND MANAGEMENT," "GENERATE VENTURE

CAPITAL," "ORGANIZE PARTNERSHIPS AMONG BUSINESS AND EDUCATION

INSTITUTIONS," "EXPEDITE THE TRANSFER OF TECHNOLOGY," "PROVIDE

TRAINING IN ENTREPRENEURSHIP," AND ENCOURAGE "THE ESTABLISHMENT OF

FLEXIBLE, COMPUTER-INTEGRATED MANUFACTURING SYSTEMS." (SECTION SA

(H).) THERE UNDOUBTEDLY ARE MANY OTHER AREAS WHICH THE CENTER SHOULD

STUDY. INDEED, THE CREATIVITY OF STATE AND LOCAL GOVERNMENTS WILL

CONTINUALLY CHALLENGE THE DIRECTOR AND THE CENTER WITH NEW

INITIATIVES.

IT IS NOT ALWAYS POSSIBLE CLEARLY TO DISTINGUISH BETWEEN THESE

INITIATIVES WHICH ADVANCE THE STATE OF KNOWLEDGE ABOUT HOW TO BE MORE

COMPETITIVE AND THOSE WHICH SIMPLY PROVIDE ADDITIONAL ECONOMIC

RESOURCES TO A PARTICULAR FIRM. THIS WILL PRESENT A SPECIAL

6 .9 3
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CHALLENTE TO THE DIRECTOR AND THE CENTER IN SETTING PRIORITIES. THE

INITIATIVES OF STATE AND LOCAL
GOVERNMENTS RANGE OVER A CONTINUUM

FROM PARTNERSHIPS IN BASIC RESEARCH ON THE MANUFACTURING PROCESS TO

SPECIAL INTEREST TAX BREAKS TO INDUCE A FIRM TO CHOOSE ONE SITE OVER
ANOTHER IN A FIERCE COMPETITION

AMONG TWO TOWNS IN A COUNTY.

COMPETITION AMONG THESTATES

WE ALL KNOW THAT STATES AND LOCAL COMMUNITIES COMPETE AMONG

THEMSELVES TO ENTICE FIRMS TO LOCATE OR RELOCATE THEIR PLANTS AND

HEADQUARTERS. IN THIS COMPETITION, ONE TOWN MAY OFFER TAX

INCENTIVES, IT MAY UPGRADE THE LOCAL
INFRASTRUCTURE OR IT MAY LEASE

AVAILABLE LAND AT A BELOW-MARKET RATE.

WE ARE ALL AWARE, FOR EXAMPLE, OF THE COMPETITION WHICH

OCCURRED WHEN GENERAL MOTORS WAS SHOPPING AROUND FOR A LOCATION FOR

ITS NEW AUTOMOBILE PRODUCTION FACILITY,
AND THE SAME HAS BEEN TRUE

WHEN JAPANESE AUTOMOBILE FIRMS HAVE BEEN CONSIDERING LOCATIONS FOR

U.S.-BASED MANUFACTURING FACILITIES.

OBVIOUSLY, THIS TYPE OF COMPETITION HAS AN IMPACT ON THE

ECONOMICS OF THE FIRMS WHICH BENEFIT FROM THESE INCENTIVES. TAX

BREAKS, IMPROVED INFRASTRUCTURE AND BELOW-MARKET RATE LEASES WILL

LOWER THE FIRM'S COSTS AND THAT IMPROVES THE FIRM'S PRODUCTIVITY.

BUT, THIS TYPE OF GOVERNMENT ASSISTANCE IS MORE LIKE A

GOVERNMENT GRANT THAN A BOLD EXPERIMENT. IT IS NOT DIRECTED AT

CHANGING THE MANAGEMENT APPROACH OF THE FIRM, THE MANUFACTURING

6T1
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PROCESS, OR THE EMPLOYEE TRAINING AT THE FIRM. IT IS NOT DIRECTED AT

STIMULATING THE DEVELOPMENT OF NEW TECHNOLOGY OR THE CRE&TIVITY OF

THE FIRM'S SCIENTISTS. IT DOES NOT ENCOURAGE BASIC OR APPLIED

RESEARCH BY THE FIRM OR INVESTMENTS . 7 NEW EQUIPMENT. AND, AS A

RESULT, IT SHOULD BE OF MUCH LESS INTEREST TO THE CENTER.

LET ME BE CLEAR. THE ECONOMIC DEVELOPMENT EFFORTS OF STATE AND

LOCAL GOVERNMENTS ARE VALUABLE AND IMPORTANT. THEY LEAD TO ECONOMIC

GROWTH AND INCREASED EMPLOYMENT, BUT IN MANY CASES THE RESULT OF

THESE EFFORTS IS MORE TO SHIFT THE GROWTH AND EMPLOYMENT FROM OiE

CITY OR TOWN TO ANOTHER, NOT TO STIMULATE A NET INCREASE IN THE

NATION'S GROWTH OR EMPLOYMENT. THESE EFFORTS MAY AMOUNT TO A ZERO

SUM GAME FOR THE ,ATION'S ECONOMY EVENTHOUGH THEY PROVIDE VALUABLE

BENEFITS TO INDIVIDUAL BUSINESSES.

IT IS NOT CLEAR THAT THE COMPETITION AMONG THE STATES ALWAYS

IS HEALTHY OR FAIR. IT IS CERTAINLY DIFFICULT FOR A RURAL OR

ECONOMICALLY DISADVANTAGED COMMUNITY TO COMPETE WITH A RELATIVELY

WELL-TO-DO TOWN. OFTEN THE RICH GET RICHER AND THE POOR GET POORER

IN THIS COMPETITIDN. POOR STATES ARE FORCED TO COMPETE BY OFFERING

MORE SPECIAL TAX BREAKS OR OTHER INCENTIVES, WHICH THEY CAN ILL

AFFORD TO PROVIDE. ONE RECENT STUDY BY CORPORATION FOR ENTERPRISE

DEVELOPMENT FOUND THAT "MANY SUN BELT STATES THAT CUT TAXES AND

SERVICES TO ATTRACT INDUSTRY ARE PAYING THE PRICE WITH LACKLUSTER

ECONOMIES..." ("STUDY FINDS SUN BELT SUFFERS FROM STEPS TO DRAW

INDUSTRY," WASHINGTON POST, MARCH 19, 1987).
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THIS COMPETITION AMONG STATE AND LOCAL JURISDICTIONS, HOWEVER,

IS A FIXTURE IN OUR MARKET ECONOMY. STATES ARE PART OF THAT MARKET

AND T. FEDERAL GOVERNMENT SHOULD NOT ATTEMPT TO ARBITRATE THIS

COMPETITION. IT CERTAINLY HAS NO WAY TO PREVENT IT. AT BEST WE CAN

TRY TO SHIFT THIS COMPETITION TD MORE CONSTRUCTIVE APPROACHES,

APPROACHES WHICH STIMULATE PRODUCTIVITY OF FIRMS WHICH ALREADY ARE

LOCATED IN THE AREA OR WHICH
STIMULATE THE CREATION OF NEW FIRMS

THERE AND THE CENTER MAY HELP IN THIS RESPECT TO REOUCE THE TYPE OF

COMPETITION AMONG THE STATES WHICH HAS NOT PROVER TO BE CONSTRUCTIVE.

TO ENSURE THAT THE CENTER DOES NOT BECOME ENBROILED IN THE

INTENSE COMPETITION AMONG STATE AND LOCAL GOVERNMENTS, THE

CLEARINGHOUSE I PROPOSE IS SPECIFICPLLY PROHIBITED FROM ASSISTING ONE

STATE OR LOCAL GOVERNMENT IN ENCOURAGING A PRIVATE BUSINESS TO

RELOCATE ANY FACILITY FROM ONE STATE OR LOCAL JURISDICTION TO ANOTHER

OR TO LOCATE ANY NEW FACILITY IN ONE STATE OR LOCAL JURISDICTION

RATHER THAN ANOTHER. (SECTION EA. (I)(1)(C).) THE FEDERAL

GOVERNMENT HAS NO LEGITIMATE ROLE TO PLAY IN FAVORING ONE STATE OVER

ANOTHER WHEN A PRIVATE FIRM IS OETERNINING WHETHER OR NOT TO RELOCATE

OR WHERE TO RELOCATE. THE CENTER COULD NEVER ESTABLISH A

RELATIONSHIP OF CONFIDENCE WITH STATE AND LOCAL GOVERNEMENTS IF IT

BECAME A PARTISAN IN DISPUTES AMONG THE STATES.

SIMILARLY, THE BILL WOULD BAR THE CENTER FROM PROVIDING ANY

FINPMCIAL ASSISTANCE TO SUPPORT A STATE AND LOCAL GOVERNMENT TO

STIMULATE ECONOMIC DEVELOPMENT THROUGH THE CONOUCT OF PUBLIC WORKS OR

THE REPAIR OR REPLACEMENT OF INFRASTRUCTURE.
(SECTION SA.(I)(1)(B).)

AGAIN, THESE ACTIVITIES ARE IMPORTANT FUNCTIONS OF GOVERNMENT AND
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PRIVATE BUSINESSES NEED THE ASSISTANCE OF GOVERNMENT ON THESE

INITIATIVES. BUT, THESE INITIATIVES ARE ROUTINE FUNCTIONS OF

GOVERNMENT, NOT BOLD EXPERIMENTS OF INTEREST TO THE FEDERAL

GOVERNMENT AND OTHER STATE AND LOCAL GOVERNMENTS.

SIMILARLY, THE CENTER IS BARRED FROM PROVIDING DIRECT FINANCIAL

ASSISTANCE TO FUND STATE AND LOCAL DEVELOPMENT INITIATIVES. (SECTIN

5A.(I)(1)(A).) FUNDING FOR THESE INITIATIVES MIGHT WELL EE AVAILABLE

FROM OTHER FEDERAL A1ENCIES AND THE CENTER MAY PEFORM A SERVICE BY

COMPILING INVENTORIES ON FEDERAL FUNDS WHICH MIGHT BE AVAILABLE.

BUT, THE CENTER MUST NOT BECOME INVOLVED IN PROVIDING THE FUNDING

ITSELF OR INTERVENING AS A PARTISAN IN THE COMPETITION FOR SCARCE

FEDERAL RESOURCES.

FINALLY. THE CENTER IS BARRED FROM CONSIDERING ANY ISSUED

"INCLUDED IN A SPECIkIC LABOR- MANAGEMENT AGREEMENT WITHOUT THE

CONSENT AND COOPERATION OF ALL PARTIES TO THE AGREEMENT." (SECTION

5A (I)(1)(D).) THIS PROHIBITION HAS A SIMILAR INTENT TO THOSE JUST

DESCRIBED. THE CENTER SHOULD NOT SERVE AS AN ARBITRATOR OF DISPUTES.

IT SHOULD PROVIDE INFORMATION AND MONITOR DEVELOPMENTS. ONCE IT

BECOMES A PLAYER IN THESE DISPUTES, IT WILL LOSE CREDIBILITY WITH ANY

PARTIES WITH AN ADVERSE ECONOMIC OR POLITICAL INTEREST.

STATE INITIATIVES OF NATIONAL INTEREST

THE PURPOSE OF THE CLEARINGHOUSE IS TO FOCUS ON STATE AND LOCAL

INITIATES WHICH PROVIDE 1 BENEFIT TO THE NATION AS A WHOLE, WHICH

STIMULATE PRODUCTIVITY FOR AN ENTIRE INDUSTRY, WHICH DEVELOP A NEW
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TECHNOLOGY WHICH CREATES A NEW INDUSTRY, AND WHICH LEAD TO NEW

DISCOVERIES ABOUT MATERIALS, PRODUCTS OR PROCESSES. IT IS THESE

INITIATIVES WHICH ARE OF GREATEST INTEREST TO OTHER STATE AND LOCAL
GOVERNMENTS AND TO THE FEDERAL GOVERNMENT.

IT IS RELATIVELY EASY FOR A STATE OR LOCAL GOVERNMENT TO BUILD
A NEW ROAD TO SERVICE A NEW FACTORY. HOWEVER, STATE AND LOCAL

GOVERNMENT IITTIATIVES WHICH TARGET PRODUCTIVITY, TECHNOLOGY AND

INNOVATION REQUIRE MUCH MORE SOPHISTICATION. THESE INITIATIVES ARE

MUCH MORE DIFFICULT TO FASHION AND THEY ARE MUCH MORE CONTROVERSIAL.

THE SUCCESS OF THESE INITIATIVES IS MUCH HARDER TO MEASURE.

INITIATIVES OP THIS TYPE ARE EXPERIMENTS. WHEN THEY SUCCEED,

HOWEVER, THESE INITIATIVES ARE THE ONES WHICH ARE THE MOST

SIGNIFICANT IN OUR EFFORT TO ENHANCE THE COMPETITIVENESS OF THE

NATION AS A WHOLE.

THE LESSONS ABOUT PRODUCTIVITY WHICH ARE LEARNED BY A FIRM IN

ONE STATE OR CITY CAN BE HELPFUL TO A FIRM IN ANOTHER STATE OR CITY.

ONE CANNOT PICK UP A NEW ROAD AND TRANSFER IT SOMEWHERE ELSE, BUT WE

CAN EASILY TRANSPORT AN IDEA, A NEW PROCESS, OR A NEW MATERIAL FROM

ONE STATE TO ANOTHER.

UNDER MY LEGISLATION, THE CLEARINGHOUSE IS DIRECTED TO FOCUS

ITS EFFORTS ON THOSE INITIATIVES WHICH ARE DIRECTr) AT ENHANCING

PRODUCTIVITY, TECHNOLOGY AND INNOVATION. IT IS THESE INITIATIVES

WHICH ARE MOST IMPORTANT TO THE NATION AS A WHOLE AND IT IS THESE

INITIATIVES WHICH ARE OF GREATEST VALUE TO THE EFFORTS OF THE OTHER

STATES. THERE IS GREAT VALUE IN LEARNING ABOUT HOW FIRMS INCREASE
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PRODUCTIVITY, HOW THEY DEVELOP TECHNOLOGY AND HOW THEY ENHANCE THE

INVENTIVENESS OF A FIRM'S EMPLOYEES.

COMPETITION FOR PRODUCTIVITY

WHAT WE WANT TO ENCOURAGE IS COMPETITION AMONG THE STATES TO

INCREASE THE PRODUCTIVITY OF THE FIRMS IN THEIR AREA, NOT TO COMPETE

WITH OTHER STATES IN OFFERING ECONOMIC INCENTIVES TO FIRMS TO

RELOCATE. WhEN STATES UNDERTAKE EXPERIMENTS IN GOVERNMENT-PRIVATE

PARTNERSHIPS, THEY MAY DO SO PARTLY TO COMPETE WITH OTHER STATES

WHICH HAVE LAUNCHED SIMILAR PROGRAMS. BUT, THIS TYPE OF COMPETITION

IS HEALTHY; IT'S PRECISELY THE TYPE OF COMPETITION WE WANT TO

ENCOURAGE.

INDEED, IF WE FIND THAT STATE AND LOCAL GOVERNMENTS CAN HELP TO

STIMULATE PRODUCTIVITY OF THE FIRMS ALREADY LOCATED IN THEIR AREA,

THEY MAY FIND IT MUCH LESS NECESSARY TO ENTICE OTHER FIRMS TO CHOOSE

THEIR TOWN AS THE LOCATION FOR A NEW FACILITY. THE CENTER CAN HELP

THE STATES FIND OTHER BASIS FOR COMPETITf. fHAN FORGOING THE

COLLECTION OF TAXES OR PROVIDING SPECIAL AND COSTLY SERVICES THAT ARE

NOT NORMALLY AVAILABLE. IF STATES HAVE NO WAYS TO COMPETE OTHER THAN

WAYS THAT MAY BE SHORT-SIGHTED, THEY MAY NONETHELESS FEEL COMPELLED

TO COMPETE.

SOME ARGUE THAT THE STATE AND LOCAL GOVERNMENTS NEED TO BE

SAVED FROM THEMSELVES IN THIS COMPETITOR. PROPOSALS HAVE BEEN

CIRCULATED THAT THE STATES AGREE AMONG THEMSELVES TO COMPETE IN A

MORE POSITIVE, LESS SELF-DESTRUCTIVE WAY. SUCH AN AGREEMENT MIGHT
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TAKE THE FORM OF A "DISARMAMENT"
TREATY IN WHICH STATES AGREE, FOR

EXAMPLE, NOT TO PROVIDE SPECIAL REDUCTIONS IN PROPERTY OR OTHER TAXES
TO ENTICE FIRMS TO LOCATE OR RELOCATE THEIR FACILITIES IN A STATE.

BUT, UNTIL STATE AND LOCAL
GOVERNMENTS VOLUNTARILY LIMIT THE

COMPETITION AMONG THEMSELVES, THE BEST WE CAM DO MAY BE TO ENCOURAGE
COMPETITION ON THE BASIS OF

CONSTRUCTIVE PARTNERSHIPS IN ENHANCING

PRODUCTIVITY, TECHNOLOGY AND INNOVATION.

MANY OBSERVERS HAVE ARGUED THAT STATES WILL DO BETTER IN

ECONOMIC DEVELOPMENT IF THEY CONCENTRATE ON STIMULATING THE

ESTABLISHMENT OF SMALL BUSINESSES RATHER THAN ON ATTRACTING LARGE

FIRMS AND THEIR SUBSIDIARIES TO THE STATE. THE NATIONAL GOVERNORS

ASSOCIATION HAS SAID IN A REPORT ON THIS ISSUE THAT

"MOST STATES ARE WELL AWARE OF THE
LIMITATIONS IMPOSED ON SHORT-TERM STRATEGIES
AIMED AT RECRUITING TECHNOLOGY-BASED
INDUSTRIAL FIRMS...NOT ONLY ARE THERE BUT A
FINITE NUMBER OF FIRMS TO COMPETE FOR, BUT
ALSO THE COMPETITION ITSELF IS SEVER (AND) NO
SINGLE STATE CAN HOPE TO CAPTURE A
SIGNIFICANT NUMBER OF THESE FIRMS...IN THE
LONG RUN...THE KEY TO CONTINUED ECONOMIC
GROWTH AND TO THE CREATION OF NEW, MORE
MEANINGFUL JOBS FOR WORKERS AT ALL SKILL AND
AGE LEVELS LIES WITH (L) DEVELOPING
STRATEGIES GEARED TO CREATING THE RIGHT
ENVIRONMENT FOR TECHNOLOGICAL INNOVATION; (2)
ASSISTING INVENTORS AND ENTREPRENEURS IN NEW
BUSINESS FORMATION; AND (3) IN HELPING
EXISTING FIRMS TO EXPAND AND PROSPER."

THE CENTER CAN HELP THE STATE AND LOCAL GOVERNMENTS TAKE POSITIVE

STEPS ON EACH OF THESE POINTS AND, THEREIN, HELP TO REDUCE

WASTEFUL COMPETITION AMONG THEM.
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RANGE OF STATE AND LOCAL INITIATIVES_

THE RANGE OF STATE AND LOCAL INITIATIVES TO STIMULATE

PRODUCTIVITY, TECHNOLOGY AND INNOVATION IS BROAD AND GROWING.

WITH ALL FIFTY STATES INTERESTED IN THE ISSUE, MANY NOVEL

PROGRAMS HAVE BEEN LAUNCHED AND EVEN MORE ARE BEING CONSIDERED.

HE ABSENCE OF FEDERAL GOVERNMENT INTEREST HAS CHALLENGED STATE

AND LOCAL GOVERNMENTS TO FILL THE VOID AND THEY HAVE DONE SO WITH

LITTLE HESITATION.

THERE ARE PROGRAMS WHERE THE STATE AND LOCAL GOVERNMENT

ITSELF IS A PARTNER IN DEVELOPING A NEW PRODUCTION PROCESS, A NEW

TECHNOLOGY OR A NEW INVENTION. SOME STATE AND LOCAL GOVERNMENTS

HAVE ESTABLISHING LABORATORIES, EXPERIMENTAL MANUFACTURING

FACILITIES OR EDUCATION INSTITUTIONS WHICH CONDUCT BASIC OR

APPLIED RESEARCH. SOME STATES HAVE ESTABLISHED INCUBATORS WHICH

PROVIDE LOW-COST PHYSICAL SPACE, EQUIPMENT, AND TECHNICAL

SERVICE TO START-UP BUSINESSES. THESE INITIATIVES ARE OF GREAT

INTEREST TO THE OTHER STATES AND TO THE FEDERAL GOVERNMENT

ITSELF.

ONE OF THE BEST EXAMPLES OF STATE TECHNOLOGY EFFORTS CAN

BE FOUND IN ARKANSAS. THE ARKANSAS SCIENCE AND TECHNOLOGY

AUTHORITY PLAYS A LEADING ROLE IN ARKANSAS IN IDENTIFICATION,

DEVELOPMENT AND APPLICATION OF ADVANCED TECHNOLOGIES. IT

PROVIDES FUNDING FOR BASIC RESEARCH AND APPLIED RESEARCH

PARTNERSHIPS WITH INDUSTRY, WHICH INDUSTRIES IN TURN ARE ELIGIBLE

FOR STATE RESEARCH AND DEVELOPMENT TAX CREDITS. IT STIMULATES A

'701
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HOME -GROWN ECONOMY THROUGH THE ESTABLISHMENT OF FIVE BUSINESS

INCUBATORS WHICH PROVIDE SUPPORT TO NEW TECHNOLOGY-BASED

BUSINESSES IN ARKANSAS. IT'S SEED CAPITAL INVESTMENT FUND

PROVIDES THE CRITICAL INITIAL CAPITALIZATION FOR THESE NEW

VENTURES. SUPPLEMENTING THE WORK OF A.S.TA. IS THE CENTER FOR

TECHNOLOGY TRANSFER AT THE UNIVERSITY OF ARKANSAS, THE QUALITY-

PRODUCTIVITY TASK FORCE OF THE ARKANSAS INDUSTRIAL DEVELOPMENT

COMMISSION, AND THE INDUSTRIAL
SERVICES ASSOCIATION AT SOUTHERN

ARKANSAS UNIVERSITY ALL OF WHICH ARE WORKING WITH EXISTING

INDUSTRIES IN ARKANSAS TO FIND WAYS TO INCREASE PRODUCTIVITY AND

PROMOTE THE CONCEPT OF QUALITY MANAGEMENT.

ONE OF THE FUNDAMENTAL QUESTIONS WE HAVE IN THIS WHOLE

FIELD OF COMPETITIVENESS IS TO WHAT EXTENT A GOVERNMENTAL UNIT

SHOULD ITSELF BE A PARTNER IN
ADVANCING THE STATE OF SCIENTIFIC

AND TECHNICAL KNOWLEDGE. WE NEED TO KNOW MORE ABOUT WHEN AND HOW

GOVERNMENTS SHOUT CONDUCT OR ORGANIZE RESEARCH EFFORTS AND WHICH

RESEARCH EFFORTS HAVE THE GREATEST PAY-OFF TO THE WHOLE

COMMUNITY.

ONE OF THE MOST INTERESTING AREAS FOR THE CENTER TO

EXPLORE IS HOW STATES ARE BRINGING ENTREPRENEURS AND INVENTORS

INTO THE CLASSROOM WHERE BOTH THEY AND THE STUDENTS CAN INTERACT.

UNIVERSITIES HAVE HISTORICALLY SERVED AS AN IMPORTANT RESOURCE

FOR THE AGRICULTURE INDUSTRY,
CONDUCTING RESEARCH ON NEW CROPS

AND AGRICULTURE TECHNIQUES AND PROVIDING EXTENSION SERVICES TO

FARMERS.
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MANY STATES ARE ESTABLISHING PROGRAMS WHICH INTEGRATE

UNIVERSITIES IN THE SEARCH FOR MORE PRODUCTIVE PROCESSES, NEW

TECHNOLOGY AND GREATER ECONOMIC GROWTH. UNIVERSITIES NO LONGER

ARE THE IVORY TOWERS THAT SOME HAVE THOUGHT THEY SHOULD BE.

("THE HIGHER EDUCATION - ECONOMIC DEVELOPMENT CONNECTION:

EMERGING ROLES FOR PUBLIC COLLEGES AND UNIVERSITIES IN A CHANGING

ECONOMY," AMERICAN ASSOCIATION OF COLLEGES AND UNIVERSITIES AND

SRI INTERNATIONAL. 1986.) GEORGIA INSTITUTE OF TECHNOLOGY, THE

UNIVERSITY OF ALABAMA AT TUSCALOOSA, GEORGE MASON UNIVERSITY,

MICHIGAN STATE UNIVERSITY AND OREGON STATE UNIVERSITY HAVE BEEN

LEADERS IN FASHIONING INNOVATIVE UNIVERSITY/PRIVATE SECTOR

PROGRAMS. MANY OTHER STATES ARE INVOLVED IN SIMILAR EFFORTS.

ANOTHER AREA OF ACTIVITY FOR STATE AND LOCAL GOVERNMENTS

IS ASSISTANCE TO FIRMS IN MARKETING THEIR PRODUCTS IN DOMESTIC OR

INTERNATIONAL MARKETS. IN OTHERS, IT INVOLVES PROVIDING

ASSISTANCE IN ANALYZING MARKETS, DEMOGRAPHICS OR SALES STRATEGY.

MANY STATES PROVIDE MANAGEMENT ASSISTANCE TO SMALL BUSINESSES.

THERE ARE AT LEAST TEN STATES WHICH ARE WORKING ON

PROGRAMS TO ASSIST SMALL AND MEDIUM SIZED COMPANIES IN FINANCING

EXPORT SALES. IN CALIFORNIA A GOVERNMENT AGENCY WILL GUARANTEE

85% REPAYMENT OF ON LOANS WHICH BANKS GIVE TO BUSINESSES TO

FINANCE WORKING CAPITAL OR RECEIVABLES RELATED TO EXPORTS. IN

ILLINOIS THE AGENCY WILL LEND BANKS 90% OF THE FUNDS THEY USE TO

MAKE AN EXPORT-RELATED LOAN AND HAS ARRANGED FOR THE EXPORT-

IMPORT BANK TO INSURE THE STATE, THE LENDER AND THE EXPORTER

AGAINST MOST LOSSES ON AN EXPORT SALE. THERE ARE MAXIMUM AMOUNTS
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TO THESE LOAN GUARANTEES OR LOANS, $350,000 IN THE CASE OF

CALIFORNIA AND $500,000 IN THE CASE OF ILLINOIS. SO FAR THE

CALIFORNIA AGENCY HAS MADE 23 LOAN GUARANTEES AND THE ILLINOIS

AGENCY HAS BACKED SIX SALES. ("STATES LAUNCH EFFORTS TO MAKE

SMALL FIRMS BETTER EXPORTERS," THE WALL STREET JOURNAL, FEBRUARY

2, 1987.)

VENTURECAPITALINITIATIVES

SOME STATE AND LOCAL GOVERNMENTS HAVE BECOME VENTURE

CAPITALISTS, SUPPLEMENTING THE CAPITAL MARKETS WITH PUBLIC FUNDS

OR WITH INVESTMENTS FROM PENSION PLANS OF PUBLIC EMPLOYEES.

THERE IS NO QUESTION THAT OBTAINING VENTURE CAPITAL IS A PRE-

CONDITION TO FOUNDING A FIRM. WITHOUT VENTURE CAPITAL A FIRM MAY

NOT BE ABLE TO TEST A NEW TECHNOLOGY, BUILD A NEW PRODUCTION

PROCESS, OR CONDUCT THE RESEARCH WHICH LEADS TO NEW DISCOVERIES.

IN A 1984 REPORT, THE SMALL BUSINESS ADMINISTRATION

FOUND THAT 26 STATES WERE EXPERIMENTING IN OFFERING EQUITY

FINANCIAL INDUCEMENTS TO GROWING COMPANIES AND THEIR INVESTORS.

THESE EFFORTS INVOLVE MAKING OR INSURING LOANS, ISSUING BONDS,

AUTHORING TAX - EXEMPT STATUS, MAKING GUARANTEES, GRANTS, EQUITY

INVESTMENTS AND PROVIDING TECHNICAL ASSISTANCE. ("STATE

ACTIVITIES IN VENTURE CAPITAL, EARLY -STAGE FINANCING, AND

SECONDARY MARKETS," U.S. SMALL BUSINESS'ADMINISTRATION, MAY

1984.)

70 4
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THE VENTURE CAPITAL INITIATIVES OF STATE AND LOCAL

GOVERNMENTS MAY BE THE MOST CONTROVERSIAL OF THE INITIATIVES

BEING UNDERTAKEN. THERE ARE SOME WHO WILL ARGUE THAT THERE IS NO

APPROPRIATE PLACE FOR PUBLIC FUNDS TO BE USED FOR THIS PURPOSE.

THIS IS THE ARGUMENT WHICH WAS RAISED ABOUT A NATIONAL INDUSTRIAL

DEVELOPMENT BANK. VENTURE CAPITALISTS IN THE PRIVATE SECTOR HAVE

ENOUGH TROUBLE WITH THEIR INVESTMENTS TO HAVE CONFIDENCE THAT THE

PUBLIC SECTOR WILL DO A BETTER JOB OR EVEN AS WELL AS THEY DO.

ON THE OTHER HAND, THERE ARE THOSE WHO ARGUE THAT PUBLIC VENTURE

CAPITAL IS HERDED, PARTICULARLY IN AREAS OF THE COUNTRY WHICH

PRIVATE INVESTORS MIGHT DISMISS AS HOPELESSLY DEPENDENT ON

CONVENTIONAL FINANCING AND MANUFACTURING. ("STATES BACK RISKY

VENTURES IN EFFORT TG CREATE NEW JOBS," NEW YORK TIMES, JUNE 23,

1986.)

WITH RESPECT TO STATE AND LOCAL VENTURE CAPITAL

PROGRAMS, THE CLEARINGHOUSE SHOULD FOCUS MORE ON HOW THE STATE

AND LOCAL GOVERNMENTS ESTABLISH THEIR INVESTMENT STRATEGY, WHAT

FORM THE INVESTMENTS TAKE, HOW THE STATE INVOLVEMENT RELATES TO

THAT OF OTHER INVESTORS, HOW THEY SUPPLEMENT VENTURE CAPITAL WITH

OTHER FORMS OF ASSISTANCE, AND HOW THEY MEASURE THE SUCCESS OF

THE VESTURE. THE CLEARINGHOUSE SHOULD FOCUS ON HOW THESE

GOVERNMENT PROGRAMS COMPARE IN STIMULATING ECONOMIC DEVELOPMENT

TO THOSE OF THE PRIVATE CAPITAL MARKET.

IMPORTANCE OF SMALL BUSINESS

7.0 5
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MANY OF THE INITIATIVES OF STATE AND LOCAL GOVERNMENTS

FOCUS ON SMALL BUSINESSES. THIS FOCUS IS ENTIRELY APPROPRIATE AS

SMALL BUSINESSES TEND TO BE LEADERS IN ENHANCING PRODUCTIVITY,

TECHNOLOGY AND INNOVATION.

EMPLOYMENT GROWTH IN SMALL BUSINESS-DOMINATED

INDUSTRIES, NT 5.1%, FAR OUTPACED THAT OF LARGE BUSINESS

DOMINATED INDUSTRIES, AT .7%. ("THE STATE OF SMALL BUSINESS,"

REPORT OF THE PRESIDENT, 1986, AT XIII.) SMALL FIRMS GENERATED

MOST OF THE NET NEW JOBS DURING THE ECONOMIC DOWNTURNS FROM 1979

TO 1983 AND THEY CONTINUE TO BE THE MAJOR EMPLOYER OF YOUNGER AND

OLDER WORKERS, WOMEN AND VETERANS.

IT IS QUITE CLEAR THAT THE SMALL FIRMS WHICH THRIVE ON

VENTURE CAPITAL INVESTMENTS MAKE A 1 1JOR CONTRIBUTION TO THE

ECONOMIC GROWTH OF THE COUNTRY. IN ONE STUDY OF 72 FIRMS IN

WHICH VENTURE CAPITALISTS HAD INVESTED ONLY $209 MILLION DURING

THE 1970'S, THE FIRMS HAD COMBINED ANNUAL SALES IN 1979-OF $6

BILLION AND HAD CREATED 130,000 JOBS. ("GOVERNMENT-INDUSTRY

COOPERATION CAN ENHANCE THE VENTURE CAPITAL PROCESS," GENERAL

ACCOUNTING OFFICE, AUGUST 1982, APPENDIX II, PAGE 9.)

SMALL BUSINESSES ALSO HAVE BEEN FOUND TO BE PROLIFIC

INVENTORS AND INNOVATORS. IN ONE STUDY COVERING 635 PRODUCT

INNOVATIONS MARKETED IN THE UNITED STATES DURING THE 1970'S FOUND

THAT 40% WERE TRACKED TO SMALL FIRMS OR INDIVIDUAL ENTREPRENEURS.

("STATE OF SMALL BUSINESS," REPORT OF THE PRESIDENT, 1983, AT
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122.) SEVEN OTHER STUEIES HAVE REACdED SIMILAR CONCLUSIONS.

(ID. AT 123.)

BECAUSE OF THE IMPORTANCE OF SMALL BUSINESS, THE CENTER

IS SPECIFICALLY DIRECTED TO COLLECT INFORMATION ON INITIATIVES,

"PARTICULARLY INFORMATION USEFUL TO...SMALL BUSINESS." (SECTION

5A.(B)2).) THE RECORD IS CLEAR THAT SMALL BUSINESSES WILL, IN

FACT, MAKE GOOD USE OF THIS INFORMATION IN THEIR OWN EFFORTS. BY

FOCUSING ON THE NEEDS OF SMALL BUSINESS, THE CENTER CAN ENSURE

THAT ITS MISSION T' PROMOTE PRODUCTIVITY, TECHNOLOGY AND

INNOVATION WILL BE ACHIEVED.

COOPERATIONAMONG-THE STATES

WITH RESPECT TO THESE EFFORTS THE CENTER IS DIRECTED TO

SERVE AS A CLEARIWGHOUSE TO DISSEMINATE INFORMATION ON HOW THESE

ASSISTANCE EFFORTS ARE ORGANIZED, WHICH TYPES OF ASSISTANCE SEEM

MOST TO BE IN NEED, AND WHICH AGENCIES HAVE DEVELOPED USEFUL DATA

BASES WHICH COULD BE USED BY OTHER AGENCIES. INDEED, IT MAY BE

THAT STATES CAN SHARE THEIR RESOURCES WITH ONE ANOTHER.

NORMALLY A STATE OR LOCAL GOVERNMENT AGENCY PROVIDES

SERVICES ONLY TO THE FIRMS AND RESIDENCES WITHIN ITS

JURISDICTION, BUT THERE IS NO REASON WHY ONE AGENCY MIGHT NOT

PROVIDE SERVICES TO ANOTHER AGENCY, EITHER AS A MATTER OF COMITY

OR UNDER A CONTRACT. IT ONE STATE DEVELOPS A DATA BASE ON EXPORT

MARKETS FOR A CERTAIN TYPE OF PRODUCT, PERHAPS THAT DATA BASE

COULD BE MADE AVAILABLE TO OTHER STATE AGENCIES. THE C NTER MAY

7 0
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BE ABLE TO HELP THE STATE AND LOCAL GOVERNMENTS TO AVOID

DUPLICATION IN DEVELOPING DATA BASES AND TO COOPERATE AMOUNT

THZMSELVES IN SHARING INFORMATION AND EXPERIENCES.

EVALUATING STATE ANDLOCAL INITIATIVES

ONE AREA WHERE STATE AND LOCAL GOVERNMENTS MAY NEED

DIRECT FINANCIAL ASSISTANCE IS IN EVALUATING THE INITIATIVES THEY

HAVE UNDERTAKEN. TYPICALLY, EVALUATION IS THE HARDEST AND MOST

UNDERFUNDED ASPECT OF A PROGRAM.

IN SOME CASES, THERE MAY BE A RELUCTANCE TO EVALUATE A

PROGRAM FOR FEAR THAT IT WILL BE FOUND WANTING. I SAY THIS

KNOWING THAT THIS SAME RELUCTANCE IS COMMON IN PRIVATE

BUSINESSES, ESPECIALLY FOR PROGRAMS WHERE SUCCESS AND FAILURE IS

NOT MEASURED SIMPLY BY A REFERENCE TO PROFIT AND LOSS.

TO BE PAIR, HOWEVER, IT IS VERY HARD TO DETERMINE WHEN

AN INITIATIVE OF A GOVERNMENT AGENCY HAS MADE THE DIFF"RENCE IN

INCREASING THE PRODUCTIVITY OF A FIRM. PRODUCTIVITY ITSELF IS A

CONCEPT THAT IS HARD TO PIN DOWN. IT IS HARD TO KNOW WHY SOME

FIRMS ARE MORE INVENTIVE THAN OTHERS. IT IS HARD TO SAY WHY ONE

SCIENTIST DISCOVERS A NEW TECHNOLOGY AND ANOTHER DOES NOT. THERE

IS CONTROVERSY ABOUT HOW TO EVALUATE A PROGRAM JUST AS THERE IS

IH DESIGNING A PROGRAM IN THE FIRST PLACE.

IN ADDITION TO SERVING AS h CLEARINGHOUSE, THEREFORE,

THE LEGISLATION AUTHORIZES THE CENTER TO PROVIDE GRANTS TO HELP
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STATE AND LOCAL GOVERNMENTS EVALUATE THEIR INITIATIVES. (SECTI"N

SA.(C)(2).) THESE GRANTS COULD BE GIVEN TO THE LOCAL AGENCY OR

TO A THIRD PARTY, WHICHEVER IS MOST APPROPRIATE. THE LEGISLATION

BARS THE CENTER FROM PROVIDING FINANCIAL ASSISTANCE FOR THE

INITIATIVE ITSELF, BUT IT IS QUITE APPROPRIATE FOR THE CENTER TO

PROVIDE SUCH ASSISTANCE FOR EVALUATION BECAUSE ONLY WITH PROPER

EVALUATION CAN THE CENTER DETERMINE THE EFFECTIVENESS OF THE

INITIATIVE.

THE ISSUE OF EVALUATIONS IS SURE TO BE A SENSITIVE ONE

AS WELL AS AN IMPORTANT ONE. STATE AND LOCAL GOVERNMENTS WHICH

ARE UNDERTAKING EXPERIMENTAL PROGRAMS HAVE NO INTEREST WHATEVER

IN THE FEDERAL GOVERNMENT -- WHICH HAS SHOWN LITTLE WILLINGNESS

TO UNDERTAKE ANY INITIATIVES ON COMPETITIVENESS -- CRITICIZING

THEIR EFFORTS. IF THE FEDERAL GOVERNMENTS CHOOSES TO BE INACTIVE

ON COMPETITIVENESS ISSUES, IT HAS NO RIGHT TO MAKE LIFE MORE

DIFFICULT FOR STATE AND LOCAL GOVERNMENTS WHICH ARE TAKING UP THE

SLACK. THIS IS AN ISSUE OF SOVEREIGNTY AS WELL AS TACT. BUT,

THE CENTER WILL FIND THAT IT CANNOT HOPE TO ESTABLISH A

RELATIONF"IP OF TRUST WITH STATE AND LOCAL GOVERNMENTS IF IT

SIMPLY CRITICIZES THEIR EFFORTS FROM "ON HIGH."

TO ENSURE THAT THE CENTER DOES NOT TRAMPLE ON THE

PREROGATIVES OF STATE AND LOCAL GOVERNMENTS, THE BILL EXPLICITELY

PROVIDES THAT THE CENTER MAY NOT EVALUATE A STATE OR LOCAL

INITIATIVE OR DISSEMINATE INFORMATION REGARDING SUCH EVALUATIONS

UNLESS THE STATE OR LOCAL GOVERNMENT CARRYING OUT THE INITIATIVE

"CONSETS TO AND COOPERATES

4

WITH SUCH EVALUATION.
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(C)(2).) THIS LIMITATION WILL ENSURE THAT WHEN THE CENTER DOES

CONDUCT AN VALUATION, IT WILL BE FULLY INFORMED OF THE NATURE

AND TERMS OF THE LOCAL INITIATIVE. IT CANNOT HOPE TO HAVE ALL

THE INFORMATION IT NEEDS IF THE STATE AND LOCAL GOVERNMENT 1.9

UNWILLING TO PROVIDE IT. BUT, IT NEEDS MORE THAN ACCESS TO DATA.

IT NEEDS TO DISCUSS THE INITIATIVE WITH THE STATE AND LOCAL

GOVERNMENT OFFICIALS INVOLVED TO LEARN FROM THEIR VIEWS AND THEIR

EXPERIENCE.

THE STATE AND LOCAL GOVERNMENT AND THE CENTER HAVE AN

INTEREST IN THE OBJECTIVITY OF THE EVALUATION AND ANY GRANT

SHOULD BE AWARDED WITH THIS NEED CLEARLY IN MIND. THEIm WILL DE

MANY VESTED INTERESTS INVOLVED IN ANY INITIATIVE AND IS ILL

SOMETIMES BE DIFFICULT TO OBTAIN OBJECTIVE EVALUATIONS,

ESPECIALLY IF THE EVALUATION le THE INITIATIVE FINDS THAT IT HAS

NOT ACHIEVED ITS PURPOSE OR MATCHED CLAIMS OF SUCCESS. TO BETTER

ENSURE THAT THE EVALUATIONS PERFORMED UNDER CONTRACTS FUNDED BY

THE CENTER ARE OBJECTIVE, THE BILL INCLUDES A PROCEDURE FOR

DETERMINING WHETHER THE ORGANIZATION RECEIVING THE CONTRACT HAS

AN ORGANIZATIONAL CONFLICT OF INTEREST. THIS PROCEDURE HAS

WORKED WELL WITH THE DEPARTMENT OF ENERGY AND THERE IS AN

EXTENSIVE LEGISLATIVE HISTORY TO THE PROVISION. ("ORGANIZATIONAL

CONFLICT OF INTEREST IN GOVERNMENT CONTRACTING," HEARINGS OF THE

SUBCOMMITTEE ON ENERGY RESEARCH AND WATER RESOURCES, COMMITTEE ON

INTERIOR AND INSULAR AFFAIRS, UNITED STATES SENATE, 1975.

IN ADDITION, THERE IS A NEED FOR THE CENTER TO FUND

GENERIC RESEARCH IN HOW ANY GOVERNMENTAL AGENCY CAN MEASURE THE
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EFFECTIVENESS OF ITS COMPETITIVENESS INITIATIVES. THE BILL I AM

INTRODUCING PERMITS THE CENTER TO AWARD SOME GRANTS FOR THIS

PURPOSE. (SECTION 5A.(F).) WHILE THE CENTER MAY FUND THIS

RESEARCH, IT MUST BE VERY CAREFUL IN COMMISSIONING SUCH RESEARCH.

IT MUST BE SURE THAT THE RESEACH WILL BE HELPFUL IN ACTUALLY

CONDUCTING EVALUATIONS, NOT SIMPLY IN PROVIDING INTERESTING

COAMENTARY ON COMPLEX ISSUES.

WITH RESPECT TO BOTH EVALUATIONS AND BASIC RESEARCH, THE

CENTER MUST ALLOCATE AN APPROPRIATE AMOUNT FROM ITS

APPROPRIATIONS, WHICH ARE LIMITED. IN THE END, THE CENTER WILL

HAVE LESS THAN HALF A MILLION DOLLARS FOR THIS PURPOSE. OVER

TIME, WE IN CONGRESS CAN ADJUST THE AUTHORIZATIONS AND

APPROPRIATIONS FOR THE CENTER AS WE LEARN HOW MUCH FUNDING IS

NEEDED FOR THESE EVALUATIONS AND BASIC RESEARCH.

THE INTEREST OF THE CENTER IN ASSISTING STATE AND LOCAL

GOVERNMENTS TO JVALUATE THEIR INITIATIVES IS, . PART, A SELFISH

INTEREST. THE CENTER IS JUST AS INTERESTED IN THE RESULTS OF

THESE EVALUATIONS AS ARE THOSE INVOLVED IN THE INITIATIVE. THE

CENTER IS INTERESTED IN DISSEMINATING INFORMATION ON THE MOST

SUCCESSFUL INITIATIVES AND 7.44 DISSEMINATING INFORMATION ON HOW

EACH INITIATIVE COMPARES TO OTHERS AND IT NEEDS AS MUCH DATA AS

IT CAN ASSEMBLE ON THE IMPACT OF THESE PROGRAMS.

THE-CENTER AS AN ADVISOR
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WITH ITS EXPERIENCE AS A CLEARINGHOUSE AND WITH THE

RESULTS.OF ITS RESEARCH PROGRAM, THE CENTER CAN BECOME A

KNOWLEDGEABLE ADVISOR AS WELL AS A MONITOR Or DEVELOPMENTS. IT

MAY FIND THAT IT CAN PROVIDE MANAGEMENT ADVICE TO STATE AND LOCAL

GOVERNMENTS ON HOW THE7 CAN ORGANIZE SUCCESSFUL INITIATIVES. IT

MAY BE ABLE TO APPROACH STATE ANO LOCAL GOVERNMENTS WITH

SUGGESTIONS ON HOW TO CHANGE A PROGRAM OR SUPPLEMENT A PROGRAM

WITH ANOTHER INITIATIVE TO MAKE IT MORE EFFECTIVE. THE CENTER IS

SPECIFICALLY AUTHORIZED TO PROVIDE ADVICE AND TECHNICAL

ASSISTANCE TO STATE AND LOCAL GOVERNMENT AGENCIES UNDER THE TERNS

OF THE BILL. (SECTION 5A.(E).)

THE CENTER CAN BE ESPECIALLY HELPFUL IN BRINGING

TOGETHER STATE AND REGIONAL EFFORTS TO ACCOMPLISH A SIMILAR

OBJECTIVE, SUCH AS ESTM:--SHMENT,OF A CENTER ON ADVANCED

MATERIALS. THE CENTER MAY BE ABLE TO 'HELP STATE AND REGIONAL

ORGANIZATIONS TO AVOID DUPLICATION AND ENSURE THAT THE LIMITED

RESOURCES WHICH ARE AVAILABLE ARE NOT SQUANDERED AND DILUTED BY A

SURFEIT OP UNDERFUNDED CENTERS IN ONE PARTICULAR TECHNOLOGICAL

AREA. THE MOST EFFECTIVE WAY TO PROCEED MAY BE TO ESTABLISH ONE

CENTER WHICH WILL ACHIEVE A CRITICAL MASS OF RESOURCES AND TALENT

WHICH CAN HAVE AN IMPACT ON-THE COMPETITIVENESS OF THE UNITED

STATES. IT MAY WELL BE THAT THE FEDERAL GOVERNMENT SHOULD FUND

SUCH A CENTER'RATHER THAN FOR SEVERAL STATE OR REGIONAL

ORGANIZATIONS TO FUND IT AND THE CENTER CAN BRING TOGETHER THE

INTERESTED PARTIES TO MAKE THAT DETERMINATION.
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THE CENTER MAY ALSO BECOME AN ADVISOR TO OTHER FEDERAL

GOVERNMENT AGENCIES. IT CAN KEEP THESE OTHER AGENCIES INFORMED

OF DEVELOPMENTS WHICH MAY BE OF INTEREST TO THEM, EITHER IN

MODIFYING A SIMILAR FEDERAL GOVERNMENT PROGRAM OR IN PROVIDING

ASSISTANCE TO A STATE PROGRAM. THE CENTER MAY BE ABLE TO SERVE

AS A MEDIATOR BETWEEN STATE AND FEDERAL AGENCIES IN AREAS OF

COHMON INTEREST OR TO FACILITATE COOPERATIVE JOINT EFFORTS.

CENTER-CANNOT INTRUDE

IT IS VITAL THAT THE CENTER IN ITS ACTIVITIES DOES NOT

DOMINATE OR CONTROL THE STATE AND LOCAL GOVERNMENTS. THE PURPOSE

OF THE CENTER IS TO MONITOR AND ASSIST INNOVATIVE STATE AND LOCAL

INITIATIVES. THE VALUE OF THIS EFFORT COMES IN THE VARIETY OF

THESE INITIATIVES. IP THE CENTER COMES TO DOMINATE AND CONTROL

THESE INITIATIVES, IT WILL STIFLE THE VERY CREATIVITY THAT GIVES

RISE TO THE NEED FOR THE CENTER.

THIS IS TRUE IN EVALUATING THE STATE AND LOCAL

GOVERNMENT INITIAITIVES. IT CERTAINLY IS TRUE IN PROVIDING

TECHNICAL ASSISTANCE AND ADVICE TO THE LOCAL AGENCIES. IN NONE

OF THESE EFFORTS DOES THE CENTER HAVE NOR SHOULD IT HAVE ANY

AUTHORITY TO DEMAND THAT THE STATE AND LOCAL GOVERNMENTS

COOPERATE WITH IT. IT MAY NOT DEMAND INFORMATION FROM THE

GOVERNMENT ABOUT THE EFFECTIVENESS OR RESULTS OF THE PROGRAM. IT

MAY NOT OBTAIN ANY PROPRIETARY INFORMATION ON TECHNOLOGY FROM ANY

FIRM PARTICIPATING IN A PROGRAM.
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SIMILARLY, THE CENTER HAY NOT DIRECT ANOTHER FEDERAL

GOVERNMENT AGENCY TO TAKE ANY ACTION OR MODIFY ANY PROGRAM. IT

MAY "STUDY WAYS IN WHICH FEDERAL AGENCIES CAN USE EXISTING

POLICIES AND PROGRAMS TO ASSIST STATE AND LOCAL. GOVERNMENTS IN

CARRYING OUT (THEIR) INITIATIVES," IT HAY "MAKE PERIODIC

RECOMMENDATIONS TO THE ASSISTANT SECRETARY (FOR PRODUCTIVITY,

TECHNOLOGY AND INNOVATION) CONCERNING MODIFICATIONS IN SUCH

POLICIES AND PROGRAMS," AND IT MAY "CONVENE MEETINGS AND

CONFERENCES OF FEDERAL, STATE AND LOCAL OFFICIALS IN ORDER TO

CARRY OUT JOINT AND COOPERATIVE INITIATIVES" BUT IN NONE OF THESE

EFFORTS DOES THE CENTER HAVE ANY AUTHORITY OVER OTHER FEDERAL

GOVERNMENT-AGENCIES.. (SECTION SA.(D)(1), (2) AND (3).)

THE CENTER MUST "ESTABLISH RELATIONSHIPS WITH STATE AND

LOCAL GOVERNMENTS" BEFORE IT CAN SERVE AS A PARTNER AND A

RESOURCE. (SECTION 5A.(B)(1).) THESE RELATIONSHIPS MUST BE

BASED ON TRUST AND THEY MUST BE VOLUNTARY. THE CREDIBILITY AND

USEFULNESS OF THE CENTER,.AND IT ACCESS TO INFORMATION AND DATA,

WILL DEPEND ON THE VALUE OF THE ASSISTANCE IT CAN PROVIDE AND THE

SENSITIVITY IT HAS TO THE AUTONOMY OF STATE AND LOCAL

GOVERNMENTS.

THE POWER OF THE CENTER IS INFORMATION. ITS ABILITY,TO

AWARD GRANTS IS NOT SO GREAT THAT THIS ALONE WILL PERSUADE STATE

AND LOCAL GOVERNMENTS AND OTHER FEDERAL AGENCIES TO COOPERATE.

I AM CONFIDENT THAT THE CENTER CAN ESTABLISH A STRONG

WORKING RELATIONSHIP WITH STATE AND LOCAL GOVERNMENTS AND OTHER
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FEDERAL AGENCIES. THE REASON WHY STATE AND LOCAL GOVERNMENTS

TAKE THE INITIATIVE TO STIMULATE PRODUCTIVITY, TECHNOLOGY AND

INNOVATION IS THAT THEY ARE PUBLIC SPIRITED. I AM SURE THAT THEY

WILL BE DELIGHTED TO WORK COOPERATIVELi WITH THE NEW CENTER AND

TO ASSIST OTHER AGENCIES TO ACCOMPLISH THE SAME OBJECTIVES AS

THEY SEEK TO ACCOMPLISH. THE SAME IS TRUE OF OTHER FEDERAL

GOVERNMENT AGENCIES.

INDEED, WE ARE ALL AFFECTED BY THE DECLINE IN THE

COMPETITIVENESS OF OUR COUNTRY. WE NEED TO WORK TOGETHER ON THE

PROBLEM. IF OUR EFFORTS DEGENERATE INTO A COMPETITION FOR WHAT

REMAINS OF A SHRINKING ECONOMY, WE ALL ARE SURE TO SUFFER EVEN

MORE. THIS IS WHY WE NEED A CLEARINGHOUSE TO BRING US TOGETHER,

TO LEARN FROM ONE ANOTHER, AND TO COOPERATE FOR OUR COMMON GOOD.

MISCELLANEOUSPROVISIONS

THE CENTER IS AUTHORIZED TO ENTER INTO CONTRACTS ITSELF,

OR JOINTLY WITH OTHER FEDERAL AGENCIES, "WITH PUBLIC AND

NONPROFIT PRIVATE ENTITIES" IN PERFORMING ITS FUNCTIONS AS A

CLEARINGHOUSE, EVALUATOR AND TECHNICAL ADVISOR. (SECTION

5A.(K)(2)(B).) IT IS ALSO AUTHORIZED TO ENTER INTO CONTRACTS FOR

EVALUATION WHICH ARE PARTLY OR WHOLLY FUNDED BY "ANOTHER FEDERAL

AGENCY, A STATE OR LOCAL GOVERNMENT, OR A PUBLIC OR NONPROFIT

PRIVATE ENTITY." (SECTION 5A.(C)(3).) THE CENTER HAS THE

FLEXIBILITY IT NEEDS TO PERFORM ITS FUNCTIONS.
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THE CENTER MIGHT FIND, FOR EXAMPLE, THAT EXISTING STATE

OR REGIONAL ORGANIZATIONS HAVE COMPILED USEFUL LISTS AND

DESCRIPTIONS OF STATE AND LOCAL INITIATIVES AND IT MIGHT PROVIDE

SOME CONTRACT FUNDS TO THESE ORGANIZATIONS TO CONTINUE AND EXPAND

THEIR EFFORTS. IT MIGHT FIND THAT A REGIONAL BODY COULD ORGANIZE

AN IMPORTANCE CONFERENCE ON AN IMPORTANT ISSUE. OR IT MIGHT FIND

THAT A NONPROFIT AGENCY COULD PROVIDE TECHNICAL ASSISTANCE TO A

NUMBER OF STATE GOVERNMENTS.

THE CENTER IS DIRECTED TO ISSUE AN ANNUAL REPORT TO BE

TRANSMITTED TO THE CONGRESS ON ITS ACTIVITIES. (SECTION 5A.(G).)

THE REPORT IS REQUIRED TO INCLUDE A DESCRIPTION OF THE

INITIATIVES OF STATE AND LOCAL GOVERNMENTS, SUMMARIES OF ANY

EVALUATIONS OF THESE INITIATIVES UNDERTAKEN BY THE CENTER,

DESCRIPTIONS OF ANY BASIC RESEARCH UNDERTAKEN BY THE CENTER, AND

THE RECOMMENDATIONS OF THE CENTER ON WAYS FEDERAL AGENCIES CAN BE

MORE HELPFUL TO STATE AND LOCAL GOVERNMENTS IN ENHANCING THE

COMPETITIVENESS OF U.S. BUSINESS.

THE DIRECTOR OF THR CENTER IS AUTHORIZED TO ESTABLISH AN

ADVISORY BOARD TO ASSIST IT IN ITS ACTIVITIES. THE DIRECTOR

SHALL APPOINT A "BROAD RANGE OF MEMBERS" TO THE BOARD "INCLUDING

OFFICERS OF STATE AND LOCAL GOVERNMENTS, LEADERS IN BUSINESS AND

LABOR, AND EXPERTS ON PRODUCTIVITY, TECHNOLOGY AND INNOVATION."

(SECTION 5A (L).) THE ADVISORY BOARD HAS SOME INDEPENDENCE FROM

THE CENTER AnD IT CAN "MAKE RECOMMENDATIONS TO THE ASSISTANT

SECRETARY, THE DIRECTOR, AND TIE CONGRESS CONCERNING WAYS IN

WHICH FEDERAL AGENCIES (INCLUDING THE CENTER ITSELF) CAN USE
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EXISTING POLICIES AND PROGRAMS TO ASSIST STATE AND LOCAL

GOVERNMENTS" WITH THEIR INITIATIVES. THE ADVISORY BOARD SHOULD

OFFER FRANK AND CONSTRUCTIVE ADVICE TO THE ASSISTANT SECRETARY

AND THE DIRECTOR AND IT CAN SERVE AS A VITAL BRIDGE BETWEEN THE

CENTER AND'STATE AND LOCAL GOVERNMENTS. IT IS VITAL THAT THE

BOARD ENJOY THE CONFIDENCE BOTH OF THE ASSISTANT SECRETARY, THE

DIRECTOR AND THE CONGRESS. BUT ALSO OF THE STATE AND LOCAL

GOVERNMENT AGENCIES.

THE CENTER IS DIRECTED TO WORK CLOSELY WITH OTHER

FEDERAL AGENCIES INTERESTED IN ENHANCING THE COMPETITIVENESS OF

U.S. BUSINESS, INCLUDING THE DEPARTMENTS OF AGRICULTURE, DEFENSE,

AND LABOR, THE NATIONAL SCIENCE FOUNDATION, AND THE SMALL

BUSINESS ADMINISTRATION. (SECTION 5A (K)(2)(A).) THE CENTER IS

SPECIFICALLY DIRECTED TO WORK CLOSELY WITH FEDERAL, STATE AND

LOCAL AGENCIES "RESPONSIBLE FOR ENHANCING EXPORT OPPORTUNITIES

FOR UNITED STATES BUSINESSES." (SECTION 5A(K)(20(C).)

THE CENTER IN S. 930 IS AUTHORIZED $2 MILLION FOR FISCAL

1988, $3 MILLIvN IN FISCAL 1989 AND $4 MILLION IN 1990 AND

THEREAFTER. THIS IS A MODEST SUM AND PERHAPS IT PROVIDES TOO

LITTLE IN RESOURCES TO THE CENTER. THIS AUTHORIZATION INCLUDES

FUNDS WHICH WOULD BE USED BY THE CENTER FOR GRANTS AND CONTRACTS

FOR EVALUATIONS AND GENERIC RESEARCH. BECAUSE OF THE LIMITS ON

FUNDS FOR THE CENTER, INITIALLY IJ SHOULD FOCUS ITS EFFORTS ON

ITS RESPONSIBILITIES AS A CLEARINGHOUSE RATHER THAN ON

EVALUATIONS AND GENERIC RESEARCH. IT IS THE RESPONSIBILITY OF

THE DIRECTOR, HOWEVER, TO DETERMINE HOW MUCH OF THE FUNDS
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AVAILABLE TO THE CENTER SHALL BE ALLOCATED TO THE CLEARINGHOUSE,

EVALUATION, AND GENERIC RESEARCH FUNCTIONS.

COMMERCE DEPARTMENT. AND O.P.T.I.

IN MY BILL, THE NEW CENTER IS TO BE LOCATED IN THE

OFFICE OF PRODUCTIVITY, TECHNOLOGY AND INNOVATION (OPTI) IN THE

DEPARTMENT OF COMMERCE. OPTI IS AN AGENCY THAT I HAVE LONG

SUPPORTED AND OH SEVERAL OCCASIONS I HAVE MADE SURE THAT THE

ADMINISTRATION'S EFFORTS TO SLASH ITS BUDGET HAVE NOT BEEN

SUCCESSFUL. INDEED, AT ONE POINT THE ADMINISTRATION ARGUED THAT

OPTI SHOULD BE ABOLISHED BECAUSE ITS MISSION 'HAD BEEN

"COMPLETED." IN FACT, OPTI IS A BRIGHT LIGHT, IN THIS

ADMINISTRATION AS AN AGENCY WHICH IS TRYING TO MAKE GOVERNMENT

WORK, NOT SIMPLY TO AVOID DEALING WITH REAL PROBLEMS.

TO A VERY LIMITED EXTENT, THE FUNCTIONS OF THE CENTER

ARE PERFORMED ALREADY BY THE'OPTI. BECAUSE OPTI DOES MONITOR

DEVELOPMENTS AT THE STATE AND LOCAL :p.m AND SERVE TO A LIMITED

EXTENT AS A CLEARINGHOUSE, THE BILL PLACES THE CENTER WITHIN

OPTI. BY ESTABLISHING THE CENTER BY STATUTE, HOWEVER, WE CAN

GIVE IT VISIBILITY, ENSURE IT HAS ENOUGH RESOURCES, AND LEND IT

THE CREDIBILITY OF THE CONGRESS.

I ALSO BELIEVE IT IS IMPORTANT THE CENTER BE LOCATED IN

THE EXECUTIVE BRANCH, NOT AS AN INDEPENDENT BOGY. UNDER THE BILL

THE DIRECTOR OF THE CENTER IS APPOINTED BY THE SECRETARY OF

COMMERCE AND REPORTS TO THE SECRETARY "THROUGH THE ASSISTANT
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SECRETARY" FOR PRODUCTIVITY, TECHNOLOGY AND INNOVATION. THIS

MEANS THAT THE DIRECTOR WILL BE A PART OF THE ADMINISTRATION, NOT

INDEPENDENT OF IT.

THERE IS SOME RISK IN THIS, ESPECIALLY IF THE CENTER IS

PART OF AN ADMINISTRATION LIKE THE CURRENT ONE WHICH OPPOSES

NEARLY ALL FORMS OF CONSTRUCTIVE PARTNERSHIPS BETWEEN THE PUBLIC

AND PRIVATE SECTOR AND BETWEEN THE FEDERAL AND STATE GOVERNMENTS.

BUT, TO BE EFFECTIVE -- PARTICULARLY IN ITS ROLE IN RECOMMENDING

MODIFICATIONS OF CURRENT FEDERAL GOVERNMENT POLICIES AND PROGRAMS

-- THE CENTER NEEDS TO BE ACCOUNTABLE TO AND A PART OF THE

ADMINISTRATION. IT NEEDS TO HAVE POLITICAL CLOUT IN ORDER TO

HELP STATE AND LOCAL GOVERNMENT AGENCIES IN DEALING WITH THE

FEDERAL GOVERNMENT. IT NEEDS TO SPEAK FOR THE ADMINISTRATION WHEN

IT IS CALLED BY THE CONGRESS TO MAKE RECOMMENDATIONS OR TO

EVALUATE PROPOSED POLICIES.

THE CENTER BELONGS IN OPTI AND ITS EXISTENCE WILL

ENHANCE EVERYTHING THAT OPTI ALREADY DOES TO STIMULATE THE

COMPETITIVENESS OF THE COUNTRY. OPTI IS ONE OF THE ONLY CURRENT

FEDERAL AGENCIES WHICH CAN UNDERSTAND AND APPRECIATE THE

INITIATIVES OF STATE AND LOCAL GOVERNMEN.S.

THE CHALLENGE WE FACE

IT MAY BE SAID THAT S. 930 IS NOT DRAMATIC ENOUGH OR

MASSIVE ENOUGH. SOME WOULD ARGUE THAT WE NEED Ta SPEND HUGE NEW

SUMS ON SOME PROGRAMS ON COMPETITIVENESS. OTHERS WOULD ARGUE
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THAT WE NEED TO ERECT BARRIERS TO THE IMPORTS WHICH ARE FLOODING

OUR MARKETS. BUT I THINK THE COMPETITIVENESS PROBLEM IS MORE

COMPLEX THAN THAT AND THAT WE NEED TO UNDERTAKE MANY DIFFERENT

INITIATIVES TO HAVE AN IMPACT.

WE CANNOT PURSUE ANY SINGLE STRATEGY. OUR ECONOMY AND

THE WORLD ECONOMY ARE TOO COMPLEX FOE ANY LEVEL OF GOVERNMENT --

FEDERAL, STATE OR LOCW.. -- TO HAVE A MAJOR IMPACT ON THE

COMPETITIVENESS OF THE PRIVATE SECTOR. THE RESOURCES OF

GOVERNMENT CAN HELP BUT THE PRIVATE SECTOR HAS MANY TIMES THE

RESOURCES AVAILABLE TO IT.

INDEED, IN MANY WAYS GOVERNMENT CANNOT AFFECT THE

COMPETITIVENESS OF PRIVATE BUSINESS. THE COMPETITIVENESS OF A

FIRM DEPENDS IN LARGE PART TO THE FORESIGHT OF ITS MANAGEMENT AND

THE CREATIVITY OF ITS TECHNICAL PEOPLE. THESE ARE QUALITIES THAT

CANNOT BE LEGISLATED.

BUT, lqin GOVERNMENT MAY BE ABLE TO SERVE AS A PARTNER.

THE STATE OR LOCAL GOVERNMENT MAY BE A MORE SENSITIVE AND MORE

CONSTRUCTIVE PARTNER THAN CAN BE THE FEDERAL GOVERNMENT. THE

GOVERNNWIT CAN rrlvIDE SOME LEADERSHIP. IT CAN ENCOURAGE RISE

Ta:.:HS AHD IT CAN PROVIDE INFORMATION.

:HAT THIS PROPOSAL SAYS IS ?ANT WE NEED A DECSNTI LIEEE

STRATEGY WHICH DaWS ON THE, CREATIVITY AND ieuovilmow OF MANY

secio.n, PUBL7C AND PRIVATE, NON-PROFIT AND COMMERCIAL, EDUCATION

AND 'RAINING.
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BY PURSUING A BROAD-BASED AND MULTI-FACETED STRATEGY, WE

ARE MORE LIKELY TO ENJOY SUCCESS. VAST NEW FEDERAL PROGRAMS HAVE

A POTENTIAL FOR DOING HARM AS WELL AS GOOD, ESPECIALLY IF THEY

IMPEDE OUR EFFORTS TO CONTROL THE BUDGET DEFICIT.

GIVEN THE CONSTRAINTS ON FUNDING ANY NEW FEDERAL

GOVERNMENT PROGRAMS, THE FEDERAL GOVERNMENT CAN START BY WORKING

CONSTRUCTIVELY WITH STATE AND LOCAL AGENCIES WHICH ARE TAKING THE

LEAD IN STIMULATING PRODUCTIVITY, TECHNOLOGY AND INNOVATION. IT

CAN AT LEAST HELP US ALL TO LCARN ABOUT THE COMPLEX CHALLENGE WE

FACE FROM INTERNATIONAL COMPETITION.

I VIEW S. 930 AS NON-PARTISAN AND NON-CONTROVERSIAL.

THE AUTHORIZATION FOR THE NEW CENTER IS MODEST, ONLY $2 MILLION

THE FIRST YEAR, $3 MILLION THE SECOND AND $4 MILLION THEREAFTER.

THE CENTER'S POWERS ARE LIMITED AND IT IS PROHIBITED FROM

BECOMING INVOLVED IN THE ON-GOING COMPETITION AMONG THE STATE AND

LOCAL GOVERNMENTS ON ECONOMIC DEVELOPMENT. THE CENTER WILL

ENHANCE THE EFFECTIVENESS OF STATE AND LOCAL GOVERNMENTS AND IT

WILL HELP THE FEDERAL GOVERNMENT TO CHART ITS OWN COMPETITIVENESS

PROGRAMS.

WE CAN ALL BENEFIT FROM THE INITIATIVES OF STATE AND

LOCAL GOVERNMENTS IF WE SHARE INFORMATION ABOUT THEIR SUCCESSES

AND FAILURES. THE CLEARINGHOUSE CAN BRING US TOGETHER WITH

INFORMATION, WHICH CAN HELP TO BRING US TOGETHER FOR ACTION.
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THE CENTER SPEAKS OP RISK TAKING, PARTNERSHIPS, AND

LONG-TERM EPPORTS. IT IS NOT A PANACEA. IT DOES NOT OVER-

PROMISE. IT DOES NOT UNDERESTIMATE THE COMPLEXITIES OP THE

CHALLENGE. IT'S A MODEST PROPOSAL BUT THEREIN LIES IT VIRTUE.

IT WILL HELP, IT IS CONSTRUCTIVE, IT IS PRAGMATIC AND IT IS

SOMETHING WE CAN COME TOGETHER TO DO NOW WHILE WE DEBATE GRANDER

AND MORE CONTROVERSIAL PROPOSALS.

A COPY OP THE BILL ponows.

C
r --
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100TH CONGRESS
1ST SESSION S. 930.

To amend the Stevenson-Wydler Technology Innovation Act of 1980 to establish
a Center on State and Local Initiatives on Productivity, Technology, and
Innovation, and for other purposes.

IN TILE SENATE OF THE UNITED STATES

APRIL 7 (legislative day, MARcit 30), 1987

Mr. BUMPERS introduced the following bill; which was read twice and referred to
the Committee on Commerce, Science, and Transportation

A BILL
To amend the Stevenson-Wydler Technology Innovation Act of

1980 to establish a Center on State and Local Initiatives on

Productivity, Technology, and Innovation, and for other
purposes.

1 Be it enacted by the Senate and House of Representa-

2 fives of the United Slates of America in Congress assembled,

3 SECTION 1. SHORT TITLE.

4 This Act may be cited Its the "Competitiveness

5 Enhancement Act of.1987".

3
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1 SEC. 2. ESTABLISHMENT OF CENTER.

2 (a) ESTABLISHMENT. The Stevenson-Wydler Tech-

3 nology Innovation Act of 1980 is amended by inserting after

4 section 5 the following new section:

5 'SEC. 5A. CENTER ON STATE AND LOCAL INITIATIVES ON

6 PRODUCTIVITY, TECHNOLOGY, AND INNOVA.

7 TION.

8 "(a) ESTABLISHMENT.There is established in the

9 Office of Productivity, Technology, and Innovation a Center

10 on State and Local Initiatives on Productivity, Technology,

11 and Innovation. The Center shall be headed by a Director for

12 State and Local Initiatives on Productivity, Technology, and

13 Innovation, who shall be appointed by the Secretary. The

14 Director shall report iz the Secretary through the Itztistant

15 Secnstarf

16 "(b) CLEARINGHOUSE.The Center shall serve as a

17 clearinghouse of information on initiatives by State and local

18 governments to enhance the competitiveness of American

19 businesses through the stimulation of productivity, technolo-

20 gy, and innovation. To carry out the preceding sentence, the

21 Director shall-

22 "(1) establish relationships with State and local

23 governments, and regional and multistate organizations

24 of such governments, which are carrying out such
25 initiatives;

is 00 tS
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1 "(2) collect information on the nature, extent, and

2 impact of such initiatives, particularly information

3 useful to State and local governments and small

4 businesses;

5 "(3) disseminate information collected under para-

6 graph (2) to Congress, Federal agencies, State and

7 local government agencies, and the public;

8 "(4) publish handbooks and materials concerning

9 methods which may be used by State and local govern-

10 ments to enhance the competitiveness of American

11 businesses through the stimulation of productivity,

12 technology, and innovation; and

13 "(5) hold public and private conferences and

14 seminars.

15 "(c) Evaluation of State aria Local Initiatives.(1) The

16 Director shall-

17 "(A) evaluate the effectiveness of initiatives by

18 State and local governments to enhance the competi-

19 tiveness of American businesses through the stimula-

20 tion of productivity, technology, and innovation;

21 "(B) develop methodologies for the conduct of the

22 evaluations described in subparagraph (A); and

23 "(C) disseminate information concerning the effec-

24 tiveness of any initiative ei,aluated under subparagraph

25 (A) and any methodology developed under subpara-

eS 930 IS
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1 graph (B) to Federal agencies, the Congress, State and

2 local governments, and the public.

3 "(2) The Director may only conduct an evaluation of a

4- State er local initiative under paragraph (1)(A) and issemi-

5 nate information regarding the effectiveness of any initiative

6 under paragraph (1X0) if the State or local government car-

7 rying out such initiative consents to and cooperates with such

8 evaluation.

9 "(3) In carrying out subparagraphs (A) and (B) of pars-

10 graph (1), the Director may enter into contracts with State

11 and local governments and public and nonprofit entities. Any

12 such contract may provide that a portion of the costs of car-

13 rying out such contract will be paid by another Federal

14 agency, a State or local government, or a public or nonprofit

15 private entity, which is a party to such contract.

16 "(4XA) The Director shall by regulation require any

17 public or nonprofit private entity which proposes to enter into

18 a contract under paragraph (3), whether by advertising or

19 negotiation, and which under such contract will pay a portion

20 of the costs of carrying out such contract, to provide the Di-

21 rector, prior to entering into any such contract, with all rele-

22 vant information bearing on whether that entity nas a pos3i-

23 ble conflict of interest with respect to (i) being able to render

24 impartial, technically sound, or objective assistance or advice

25 in light of other interests or relationships with other persons

2
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1 or entities, or (ii) being given an unfair .competitive advan-

2 tage. Such entity shall insure, in accordance with regulations

3 published by the Director, compliance with this paragraph by

4 subcontractors of such entity who are engaged to .perform

5 similar services.

6 "(B) The Director shall not enter into any contract

7 under paragraph (3) unless the. Director affirmatively finds

8 after evaluating all such information and any other relevant

9 informed°, 9therwire available to the Director, either that (i)

10 there is litt or no likelihood that a conflict of interest would

11 exist, or (ii) that such conflict has been avoided after appro-

12 priate conditions have been included in such contract. Not-

13 withstanding the preceding sentence, if the Director. deter-

14 mines that such conflict of interest exists and that such con-

15 flict of interest cannot be avoided by including appropriate

16 conditions in such contract, the Director may enter into such

17 contract if the Director determines that it is in the best inter-

18 eats of the United States to do so and includes appropriate

19 conditions in such contract to mitigate such conflict.

20 "(0) The Director shall publish rules for the implemen-

21 tation of this paragraph in accordance with section 553 of

22 title 5, United States Code, as soon as possible after the date

23 of enactment of this section but in no event later than 180

24 days after such date.

OS 930 IS
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1 "(d) beltOVEHENTS IN FEDEZAL PROOEAMS. The

2 Director shall-

3 "(1) study ways in which Federal agencies can

4 use existing policies and programs to assist State and

5 local governments it carrying out initiatives to enhance

6 the competitiveness of American businesses through
7 the stimulation of productivity, technology, and innova-

8 don;

9 "(2) make periodic recommendations to the Secre-

10 tary through the Assistant Secretary, concerning modi-

11 fications in such policies and programs which would
12 improve such assistance; and

13 "(3) convene meetings and conferences of Federal,

14 State, and local officials in order to carry out joint awl
15 cooperative initiatives to enhance the competitiveness

16 of American businesses through the stimulation of pro-
17 ductivity, technology, and innovation.

18 "(e) ADVICE AND TECHNICAL ASSIBTANCE.On re-
19 quest of a State or local government, the Director shall-
20 "(1) advise such government with respect to ini-
21 tiatives undertaken by such government to enhance the
22 competitiveness of American businesses through the
23 stimulation of productivity, technology, -.ad innovation;

24 "(2) provide technical assistance to such govern-
25 ment with respect to such initiatives; and

S 930 IS
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1 "(3) assist such government in determining

2 sources of assistance from other Federal agencies

3 which may be available to support such initiatives.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

"(f) GENERIC RESEARCH. The Director shall

"(1) conduct, or support the conduct of, generic

research on

"(A) the process of stimulating productivity,

technology, and innovation; and

"(B) methodologies for the evaluation of ini-

tiatives by State and local governments to en-

hance the competitiveness of American businesses

through the stimulation of productivity, technolo-

gy, and innovation; and

"(2) make the results of such research available to

Federal agencies, the Congress, State and local gov-

ernments, and the public.

"(g) ANNUAL REPORT.The Director shall prepare

and transmit to the Congress an annual report on initiatives

by State and local governments to enhance the competitive-

ness of American businesses through the stimulation of pro-

ductivity, technology, and innovation. Each report required

by this section shall contain

"(1) a description of such initiatives;

"(2) summaries of evaluations conducted by the

Director under subsection (c);
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1 " {3) a description of any research supported by

2 the Director under subsect'on (f) and of the findings

3 and conclusions of such research; and

4 "(4) recommendations for activities by Federal

5 agencies to support State and local initiatives to en-

6 hence the competitiveness of .American businesses

7 through the stimulation of productivity, technology,

8 and innovation.

9 "(h) Focus of A3Trvrrts8.In carrying out the pre-

10 ceiling subsections, the Director shall ensure that activities of

11 the Center focus on-

12 "(1) State and local initiatives to stimulate the

13 formation of new small businesses, to increase the com-

14 pefitiveness of industries, and to create a favorable cli-

15 mate.4or entrepreneurs;

16 "(2) State and local initiatives involving coopera-

17 tion among government agencies, regional organiza-

18 tions, businesses, labor organizations, and nonprofit

19 institutions;

20 "(3) State and local initiatir ...,s to-

21 "(A) geter and disseminate information;

22 "(B) promote research and development;

23 "(C) foster , ooperation between labor and

24 management;

25 "(D) generate venture capital;



1

2 sources through technology and innovation;

3 "(F) organize partnerships among businesses

4 and educitional institutions;.

5 "(G) expedite the transfer of technology;

6 "(H) provide training in entrepreneurship;

7 "(1) improve management and technical

8 effectiveness of technology; and

9 "(J) assist in making technology available for

10 commercial use; and

11 "(4) State and local initiatives to encourage the

12 establishment of flexible, computer-integrated manufac-

13 turfing systems.

14 "(1) LIMITATIONS.-(1) The Director shall not-

15 "(A) provide financial assistance to a State or

16 local government to support the implementation of any

17 initiative to enhance the competitiveness of American

18 businesses through the stimulation of productivity,

19 technology, awl innovation, other than any financial

20 assistance which is necessary for the conduct of an

21 evaluation of such an initiative under subsection (c);

22 "(B) provide financial assistance to support State

23 and local government initiatives to stimulate economic

24 envelopment through the conduct of public works or

25 the repair or replacement of infrastructure;

9

"(E) assist in the development of human re-
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1 "(0) provide any assistance to a State or local

2 government in efforts to encourage a private business

3 to locate any facility in a State or local jurisdiction or

4 to relocate any facility from one State or local jurisdic-

5 don to another; and

6 "(D) consider any issue included in a specific

7 labor-management agreement without the consent and

8 cooperation of all parties to the agreement.

9 "(2) The Director may conduct, or provide for the con-

10 duct of, research with respect to matters described in sub-

11 paragraphs (B) and (C) of paragraph (1).

12 "(j) REGIONAL OFFICES.In fiscal year 1989 and each

13 of the succeeding fiscal years, to carry out this section, the

14 Director shall assign professional personnel of the Center to

15 regional officers of the Department of Commerce.

16 "(k) ADMINISTEATION.(1) The Secretary shall carry

17 out paragraphs (7) and (8) of section 5(c) t-ough the
18 Director.

19 "(2) In carrying out this section, the Director-

20 "(A) shall work closely with other Federal agen-

21 des, including the Department of Agriculture, the De-

22 partment of Defense, the Department of Labor, the

23 National Science Foundation, and the Small Business

24 Administration;
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1 "(B) may, jointly with other Federal agencies,

2 enter into contracts with public and nonprofit private

8 entities; and

4 "(C) shall. work closely with Federal, State, and

5 local agencies responsible for enhancing expoit oppor-

6 tunities for United States businesses.

"(1) ADVISORY BOARD.The Director shall establish

8 an advisory board to advise the Assistant Secretary and the

9 Director on the policies, priorities, and activities cif the

10 Center. 510 advisory board shall include a broad range of

11 members, including officers of State and local governments,

12 leaders in business and labor, and experts on productivity,

13 technology, and innovation. The advisory board may make

14 recommendations to the Assistant Secretary, the Director,

15 and the Congress concerning ways in which Federal agencies

16 can use existing policies and programs to assist State and

17 local governments in carrying out initiatives to enhance the

18 competitiveness of American business through the stimulation

19 of productivity, technology, and innovation.

20 "(m) AUTHORIZATION OF APPROPRIATIONS.To

21 carry out this section, there are authorized to be appropriated

22 $2,000,000 for fiscal year 1988, $3,000,000 for fiscal year

23 1989, and $4,000,000 for fiscal year 1990 and each of the

24 succeeding fiscal years. Amounts appropriated under this

25 subsection shall remain available until expended.".
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1 (1)) DunamoNs.Section 4 of such Act is amended by

2 adding at the end thereof the following new paragraphs:

3 "(13) 'Center' means the Center on State and

4 Local Initiatives on Productivity, Technology, and In-

5 novation established by section 5A.

6 "(14) 'Director' means the Director for State and

7 Local Initiatives on Productivity, Technology, and In-

8 novation appointed under section 5A(a).".

9 "(c) REPORTING BY ASSISTANT SECRETARY.SeCti011

10 5(b) of such Act is amended by adding at the end thereof the

11 following new sentence: "The Assistant Secretary shall

12 report directly to the Secretary.".

0
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TESTIMONY
CONGRESSMAN RON WYDEN
APRIL 30, 1987

Mr. C' airman, thank you for giving me the opportunity to discuss the need to expand our
nation's technological research efforts in order to improve our nation's competitiveness.

There's no doubt that competitiveness is the buzz word of the 100th Congress. And fix
good reason US. manufacturing technology has not fared well recently against f oreign
competition. One industry alter another has fallen to off-shore competitors offering
well-made products at low prices. As third world labor costs rise, the qualit y of a
manufactured product will increasing! y det ermine its success in the marketplace.

I tuideritand that this subcommittee will soon consider legislation to create a new avenue
of federal, state and private sector cooperation through the establishment of an industrial
extension service program. I would like to lend m y support for this concept at this tune
and share with you a program -- that's already in its beginning stages that has a similar
cooperative structure.

Welding and joining are among the least understood and appreciated aspects of
manufacturing. Man y people think of welding as something you can learn m a school that
advertises on the back of a matchbook. Yet this technolog y is a critical factor m product
qualit yc Fort y per cent of all manufactured goods in the market t.day have welding as a
primar ycomponent of production: automobiles, jet aircraft, containment vessels, piping
and dozens of otner products ranging from simple household pots to our most advanced
weaponry. Likewise, the failure of weld:. is the most common fault of manufactured
goods, bridges, and pipelines. And yet the U.S. government has done little to develop
advanced welding technology or transfer those technologies to American industryc

Great Britain, the Soviet Union, East Germany, and Japan, have spent tremendous
amounts of money on research and development of this critical technologyc As a first
step toward providing a national center in this countr % two institutions the Oregon
Graduate Center in Beaverton, Oregon and the Edison Welding Institute in Columbia., Ohio

have joined forces with 167 American companies representing ever y region of this
countr y to launch this nation's first welding technolog y and development dial. This
unique partnership is working to create a national welding terkiolog ycenter that is
closel y linked to industrial needs. The center will provide engineers and materials
scientists with educational opportunities m order to directly trans! er new technolcgy to
American industry.

This enterprise is in the earl ystages, and, as yet, the federal government has not played a
role. This has limited the ability of these institutions to aggressively establish a truly
national program and there are no other efforts like this m the United Statesat this
time. The opportunit y now exists for a small but significant federal role.

With a small, financial boost from the federal government, the Oregon Graduate Colter
and the Edison Welding Institute could complete the expansion of the facilities in both
Oregon and Ohio, as well as seed at least one new regional welding technologycenter at
an American research universit ) In addition, a nat lona, educational curriculum would be
established so that practicing engineers would be able to share their knowledge with
manufacturing firms.

74-871 U-87-24
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After three years of operation, federal funds would be complet el y phased out and the full
responswilit yfor funding the national welding technologycenter would fall to tnose
industries that direct! y benef it from its work.

In m y view, it's this t ype of partnership, combining state and federal dollars with private
sector resources, that can put our nation back on the fast track to regain its competitive
edge in the global marketplace. It is m y hope that the committee authorize this program,
as well as other technolog ycenters that follow this model of combined effort, in itsamendments.

Thank you again, for allowing me this opportunit y to discuss this issue.

000
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Mr. BOEHLERT: Thank you, Mr. Chairman.
am particularly forward to today's competitiveness

hearing .130.sinse were going to have ,a chance to examine some
ways- we 'earl' build iin'itinovative state programs.

Throughout, our review of competitiveness this year, in almost
everY,diicussion, whatever the specific topic, whatever our specific
queStions,,our expert witnesses have volunteered the same two ob-
servations again and agaiir

First, the real innovations in technology pOlicy are happening,
and'shOula happen, aPthe smile, not the national, level.

Second, suicessfut ticlinology transfer requires direct, regular,
oh-elan-one htilaii contact. As 'Dr. Robert Pry testified before us
last montk.ficlinOloetransfir is a contact sport.

'These cbricliiiiiOriCshoilldn't surprise us. They have been made
repeatedly over 'the years in all those ignored reports that have
saved untold jobsat paper mills.

In 1971, for example, a report by the National Governors' Asso-
ciation stated, and I quote, "An examination of exi.erience under
the State Technical Services Act of 1965 shows that field service
programs were most effective in solving problems." A year or so
earlier a study of the same law by Arthur D. Little, Inc. recom-
mended that

study
services which are oriented towards problem-

solving should receive increasing emphasis th :ugh increased budg-
ets and more personnel."

Congress ignored those conclusions, allowed the State Technical
Services Act to expire, and many state programs died with 14.

Br..: there's been a rebirth of interest in such technology transfer
programs in recent years, and this time the states are leading the
way. Using the time-honored model of Agricultural extension, nu-
merous states are moving to create industrial extension services.

Instead of casting about for s.xpensh a untried remedies for our
economic ills, instead of establishing gargantuan federal agencies
that only reinforce industry' lethargy, we ought to build on those
state programs to revitalize our economy.

President Frank Rhodes of Cornell University, who V.11 testify
later this morning, has championed this idea, and I plan to intro-
duce legislation with my colleague, Congressman Buddy MacKay,
in the next week or so that would provide technical and financial
assistance to state industrial extension programs.

The Federal Government has a definite interest in seeing these
state programs succeed. They represent the best possible method of
ensuring that the results of federal, and federally funded, research
are applied by small and medium-sized businesses. And that's the
key to our future prosperity.

All the federal technology tranelr programs in the world, all of
the Executive Orders, such as the fine one our distinguished wit-
nesses will discuss this morning, will be stymied if we don't work
with state and local governments.

The form of our bill is still fluid, aid I'rn eager to hear sugges-
tions on how precisely to take advantage of state efforts. But the
principle upon which the bill is based is solidfederal, state and
local governments must work together to help revitalize our
economy.

t 1 ,
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Tbia is simply an old idea whose time has come. Or as T.S. Eliot
once :Wrote on weightier matters, "And the end of all our explor-

'ing/Will be to arrive here ,we started/And know the place for the
firstetithe:'

;Thank*Siati, .14i:thairman.'
:M?.:W4.0:10.f..;Thank yOU, Mr. Boehlert.

TliaelirCirisal is going to have the direct attention of this sub-
coniiiiittee. It certainly is moving in areas where there has been
traitiong ri,Cdgnitik of the legitimacy of the federal role as well.Certainly it be aireat help in developing the kind of broad
agreement necessary to come .to a successful concluSiOn in this Con-
gress. So we ara looking forwairil to working with you. on that.

We. have a call tot vote. I particularly :regret that because we
have been so delayed, but I think we should respond to it. I had
wondered whether we might have the time to take your oral state-
ment, Dr. Graham, but there isn't enough time. So with apologies
for how inefficient our system is, let's suspend for 10 minutes.

[Recess]
Mr. WALGREN. Well, let us begin.
Yes, sir. Are.we all set?
Our first witness then will be Dr. Graham, the Director of the

Office of Science and Technology Policy.
Your written statement, Dr. Graham, will be incorporated in the

record that "He make for these hearings, and for the use of all who
are interested in it. You may feel free to diverge from your submis-sion in any way that you feel would underscore and highlight the
points that you would like to emphasize. So welcome to the Com-
mittee. We are pleased you are here.

STATEMENT OF DR. WILLIAM R. GRAHAM, SCIENCE ADVISER TO
THE PRESIDENT, AND DIRECTOR OF THE OFFICE OF SCIENCE
AND TECHNOLOGY POLICY, EXECUTIVE OFFICE OF THE
PRESIDENT

Dr. GRAHAM. Thank you very much, Mr. Chairman, Members of
the Committee.

It is certainly a pleasure to appear before you to discuss Execu-
tive Order 12591, entitled "Facilitating Access to Science and Tech-
nology," an Executive Order released by President Reagan on April10 of this year.

The Office of Science and Technology Policy, OSTP, as we call it,
the Office of Management mid Budget, and the Economic Policy
Council, have all worked with executive agencies to assist the
President in formulating this Executive Order.

While the competitiveness issue has emerged as a major new
policy thrust, both at home and abroad, the Reagan Administration
has long recognized the critical import of the nation's ability to
compete in an increasingly global marketplace.

According to the report of the President's Commission on Indus-
trial Competitiveness, issued in 1985, and I quote:

Compelitiveness is the degree to which a nation can, under free and fair market
conditions, produce goods and services that meet the test of international markets,
while simultaneously maintaining or expanding the real income of its citizens.
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While noting that America's ability to compete in world markets
was eroding,and increases in our productivity and commitment to
high quality production had declined relative to other nations, the
commission strongly reaffirmed that America's most valuable long
term, asset in the high stakes competitiveness game is our unparal-
leled science and technology enterprise. And, I might add, the men
and women who make the substance of that high technology enter-
prise, the educated and skilled and dedicated work force that we
have in thifi country in advanced science, as in other areas.

Since World War II, America's great reservoir of talented scien-
tists and engineers have set the pace in world class scier_.'fic dis-
coveries and technological innovations that have fueled our na-
tion's economic prosperity, guaranteed our national security and
vastly iinproved the quality of life throughout the world.

Yet while applauding this achievement, the commission stressed
that we cannot take this national treasure for granted, and we
cannot become complacent, but rather we must strive to maintain
and enhance this key competitive advantage and continually up-
grade and strengthen our national commitment to -science and
technology.

President Reagan has long been the strongest advocate of that
view, and has made sustained support of science and technology a
cornerstcle of this Administration's policies. During his tenure to
date, we have witnessed a major expansion in our national invest-
ment in science and technology, and a firm recognition that the
primary role of government is to support basic research at our uni-
versities and our national laboratories, and that the role of indus-
try in our private sector is primarily to translate new knowledge to
innovative technologies and to bring high quality products to the
global marketplace to benefit both our producers and our consum-
ers.

highlight these well-known points today to underscore the con-
tinuity of this administration's policies in science and technology,
and to emphasize that the President's competitiveness issue in sci-
ence and technology marks not only the culmination of earlier
years of work, but most importantly, a redoubling of our national
commitment to science and technology and the promise that it
holds for the future of our Nation.

Now let me turn to the specifics of the competitiveness initiative,
and then discuss some of the key features in Executive Order
12591, including actions now underway in the Executive Branch to
implement the order's directives.

The intent to issue the Executive Order was announced by the
President in his Quest for Excellence legislation message sent to
Congress on January 27th, 1987, along with his State of the Union.
In this message, the President outlined a broad goal to commence a
new quest for excellence to produce the third great American cen-
tury. Therein the President spelled out how the nation could pre-
pare for the challenges of the future and seize opportunities to
expand our standard of living and maintain our national security.
He challenged business, labor, educators, and families to strive for
excellence, to attain competitive preeminence and, in so doing, he
promised that the government would play a strong role in revitaliz-
ing the nation through a six-part initiative aimed at, first, increas-
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ing investment in human capital; second, in protecting intellectual
property; one of the fruits of that capital; third, in enacting essen-tial legal and regulatory reforms; fourth, in shaping the interna-
tional 'economic environment, so much with us today; fifth, in
eli,minatia the budget deficit; and sixth, in promoting the develop-
ment of science and technology.

Yet, as the President pointed out, no government plan or pro-
gram is capable of enacting such sweeping change in reform. All of
the federal spending in the land cannot buy excellence. It must
occur as a part of the natural instinct of free people to compete forth,.: highest Standard.

In addressing, the science and technology component of his com-
petitiveness initiative, the President stated that our nation's sci-
ence and technology policy must serve three broad objectives:

First, generating new knowledge in the science and advanced
teehnologies; second, swiftly transferring technologies to American
industry, who will then take it to the marketplace; and third, ex-
panding the nation's talent base in science and technology fields.

To meet these national objectives, the President announced anumber of bold measures to breathe substance and depth into his
initiative, including doubling the budgetary commitment to the Na-
tional Science Foundation's program over a five-year periodthat
on top of a more than 50 percent increase in the NSF budget since
the beginning of this decade; establishing a number of new govern-
ment-private science and technology centers, based at U.S. univer-
sities. And these centers, like the engineering research centers Iwill describe in a moment, will draw very heavily upon initiative,
the leadership and the cooperation of the universities themselves,
private industry and the state and regional governments which
support those activities; third, initiating a technology share in a
people-to-people exchange program.

And the President announced his intention to issue an Executive
Order to facilitate access to science and technology to ensure that
federal agencies and laboratories assist universities and private
sector in broadening our technology base by moving new knowl-edge from the research laboratory into the development of newproducts and processes; something this country has done very wellin the past, something some of our foreign competitors are doing in
scr 'le areas even better today, and something that we must certain-
ly emphasize in the future.

The President has vested implementing responsibilities for spe-cific actions in a number of departments and agencies. As the Di-
rector of Office of Science and Technology Policy, I have been di-
rected to convene an interagency task force to report to the Presi-
dent on the progress and problems with technology transfer from
the Federal laboratories. My staff and I will :e working closely
with relevant agencies to assist them in fulfilling their responsibil-
ities, and to monitor their progress.

Toward that end, I would like to highlight three problems ad-
dressed in the Executive Order that are a particular priority to
OSTP.

These are the basic science and technology centers that I just
mentioned; technology transfer from federal ls'horatories to the pri-



vate sector; and international science and technology and policy as-
sociated with that.

As you know, the concept of basic science and technology centers,
established with significant participation from U.S. universities,
governinent, including local and state government, and industry,
builds upon the interdisciplinary approach to research first demon-
strated in Practice by the National Science Foundation's engineer-
ing- research centers. The engineering research center initiative
arose from OSTP and from the National Science Foundation in the
early 1980s, based on. our shared premise that joint university-in-
dustry programs that foster cross disciplinary exchange and forge
new institutional linkages stimulate creative research environ-
ments ant proinote the most effective and long last technology
transfer.

The climate of cooperation and exchange of ideas engendered by
these interdisciplinary centers will advance our program in the
forefront areas that transcend traditional disciplinary boundaries,
and at the same time expedite the timely transfer of innovation
and technology to the private sector.

The Executive Order encourages other agencies, and departments
to draw upon and to adapt and adopt the ERC modelthat is the
engineering research center modelto establish interdisciplinary
science and technology centers to advance their respective mis-
sions. In particular, NASA, the Department of Energy, the Depart-
ment of Commerce, Defense, and the National Institute of Health
are agencies well suited to adopt the science and technology center
concept and make a long-term contribution to technological innova-
tion in areas of great significance to the nation's economic competi-
tiveness.

Accordingly, I am requesting that each agency head establish a
reporting procedure to pr ,vide an assessment of ongoing programs
compatible with these programs proposed in future budgets, which
I will use for reporting progress to the President.

Concerning technology transfer from Federal laboratories to the
private sector, the Federal Technology Transfer Act of 1986 mar'-s
a milestone in the Administration's efforts to help shape an envi-
ronment conducive to research innovation, and th3 swift transla-
tion of new discoveries into commercially viable and competitive
products, and the Congress is to be greatly praised for passing that
act.

The act also recognizes the inherent economic value of federally
sponsored basic research and enables our Federal laboratory direc-
tors to control foreign access to these great national scientific
assets on the basis of equity and reciprocal access.

The Executive Order builds upon the Technology Transfer of
1986, and directs executive agency and department heads to stimu-
late collaborative activities arsong Federal laboratories, State and
local governments, universities and the private sector, to assist in
the transfer of technology to the marketplace, and to delegate a'i-
thority to laboratory directors to manage intellectual property,
patent rights, and license arrangements to promote commercializa-
tion.
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As science advisor to the President, I will be Jrldng closely
with the laboratories and senior leadership in Washington, to facili-
tate implementation of: the Executive Order.

One area" that requires further attention is the role of the gov-
ernment contractors at Federal laboratories, and how we should
balance the contractor's responsibilities to their government mis-
sion and 'still provide the latitude needed for the laboratories to
make contributions to private sector, and the economy at large, and
to draw upon, their-research to do so.

To address that issue and other related concerns, OSTP will con-
vene an interagency task force comprised of, the heads of agencies
and the, directors. of representative Federal labpr,atories to share in-
formation aboul.effective mechanisms for technology transfer, and
deVelop initiatives to take advantage of new technologies as rapidly
as possible, with emphasis ,on breakthrough areas, such, as high
temperature: supercOnductiVity,

We will identify creative approaches to technology transfer, such
as those that are being developed by the State and local govern-
meAts, by the Federal laboratories themselves, and the universi-
ties, and report progress and pr9blems to the President.

Specifically the report will include a listing of current technology
transfer° progragia, and an assessment of their effectiveness, identi-
fication of new and creative approaches for technology transfer to
serve as models for all; criteria to assess the effectiveness and
impact on the nation's economy of planned and future technology
transfer efforts; a compilation and evaluation of the technology
share programs and related cooperative research and development
venture programs.

Pursuant to my responsibilities in this area, I recently requested
the White House Science Council to review the draft Executive
Order. The council, interestingly enough, has two former heads of
national laboratories on it, as well as a forme.. senior official of a
previous administration who had responsibility over several nation-
al agency laboratories.

The council recommended a more distributed authority for nego-
tiating the disposition of intellectual property and for establishing
collaborative research agreements. In the White House 'ence
Council's view, private industry, universities, and State govern-
ments would be more likely to seek research products from federal
laboratories if they knew they could negotiate directly with the
local laboratory management the rights to intellectual property.

That issue is one that we will certainly address and explore more
fully in our interagency task force, and one which, I might add,
several of the agencies of the government are already pursuing
quite vigorously with a diversity of approaches appropriate to their
own missions.

As many of you are aware, right now we are faced with a recent
breakthrough in superconductivity accomplished in substantial
part by fairly supportive researchers. Work that has profound com-
mercial implications, in my view.

I am pleased to report that the Executive Office is providing the
leadership for a multi-agency effort to facilitate the transfer of this
research from our laboratories to our private sectorthat is, our
industrial corporations.
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The Office of Science and Technology Policy is organizing a sig-
nificant meeting in Washington this summer, and we are doing
this in cooperation with the Department of Energy and other agen-
cieli sand various industrial and professional groups. We are orga-
nizing it with representatives from academia, Federal laboratories,
and American industry, to assess our commercial opportunities and
to accelerate, the `progress of technology transfer.

I have noted. the remarks in the Congressional Record, in par-
ticular those by Mr: Ritter, Mr. Durenberger, and Mr. Gore, about
the superconductivity discoveries and the initiative of Japan's Min-
is'. y of Trade and Industry to commence a government study on
commercial applications for new superconductivity materials. None
of us'in government or industry should rest until American break-
throughs in the laboratory have created AmericaL breakthroughs
in the marketplace.

Final topic I will mention briefly is international science and
technology, because it ties into our technical transfer activities and
our activities in our federal laboratories.

The international dimension of science and technolog., is of
direct relevance to the United States leadership in science and
technology, and to our ability to maintain a competitive position in
high technology products in the world marketplace. Since World
War II, the United States research establishment has been open to
foreign scientists and engineers, and today we continue to be the
primary providers of science and technology education and ad-
vanced training for foreign students. There are well over 300,000
foreign students studying at American universities, many of whom
are supported by the U.S. taxpayer.

The output of our basic research enterprise is widely available
and disseminated to the world's scientific community and both our
government and private sector has developed an extensive network
of international agreements in science and technology that provide
foreign researchers with access to American state-of-the-art re-
search facilities and our world class researchers.

Countries such as Japan have benefitted tremendously from
their free access to the U.S. research and development system and
they view continued access to our basic research output and to our
centers of excellence essentia: to sustaining their competitiveness
in high technology industries on which their export driven econo-
mies depend.

Recognizing the importance of science and technology develop-
ment and accomplishment outside the U.S. to America's competi-
tive interests, this Executive Order directs that the Executive
Branch will take a numl. r of actions to ensure that the United
States will benefit from and full exploit scientific research and
technology developed abroad and will establish equitable two way
relationships in science and technology with our foreign partners.

Specifically, the executive order directs the Secretary of State to
develop a vigorous recruitment polity for staffing science and tech-
nology positions at U.S. embassies abroad with qualified scientists
and engineers from government, academia and industry.

My staff will be working with the State Department and the Na-
tional Science Foundation to develop competitive job criteria, appli-
caticn procedures, selection procedures, and altrertising for this



742

new recruitment policy that will enable us to better serve our na-
tional science and technology interests overseas.

That's only One example of the things we are doing in the inter-
national-order.

The executive order will facilitate the President's policy to
secure equitable cooperation and reciprocal access to science-relat-
ed activities and technology with foreign countries by directing fed-
eral agencies and departments to consult with the Office of the
Trade Representative before concluding international S&T agree-
ments and 'other arrangements, the purpose being to assess the
trade, and commercially related impact of the agreements.

bIoreover, adequate protection of intellectual property rights and
adequate measures to prevent the transfer of strategic technology
are two priority areas that must be addressed before the United
States concludes further international S&T agreements with for-
eign governments.

Since January, my office, in cooperation with the State Depart-
ment, has begun to implement these key provisions vi existing sci-
ence and technology agreements that are up for renewal. We are in
the process of negotiating new umbrella annexes on intellectual
property and patent rights in the presidential science and technolo-
gy agreement with Japan and with the government to government
agreement with Korea. We will soon begin disci.....ions with China
to include a comprehensive intellectual property annex to that bi-
lateral umbrella science and technology agreement.

I will he leading the U.S. delegation to the bilateral joint com-
mission on science and technology that we have with China, that
will be taking place in the first half of June.

Ensuring reciprocity in both the contribution and access to basic
research with our foreign associates will balance the opportunity of
benefit for trade and long term competitiveness that we derive
from intellectual and financial investment that our nation makes
so generously.

Mr. Chairman, that concludes my statement. I'd be pleased to z-e-
spond to your questions.

[The prepared statement of Dr. William R. Graham follows:]

745



743

DRAFT

PROPOSED STATEMENT OF DR. WILLIAM R. GRAHAM

SCIENCE ADVISOR TO THE PRESIDENT, AND

DIRECTOR OF THE OFFICE 0? SCIENCE AND TECHNOLOGY POLICY

EXECUTIVE OFFICE OF THE PRESIDENT

BEFORE THE

SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY OF THE

SCIENCE, SPACE AND TECHNOLOGY COMMITTEE

UNITED STATES HOUSE OF REPRESENTATIVES

WASHINGTON, D.C.

APRIL 30, 1987

Mr. Chairman and Members of the Committee:

It is a pleasure to appear before you today to discuss

Executive Order 12591, "Facilitating Access to Science and

Technology," released by President Reagan on April 10, 1987.

The Office of Science and Technology Policy (OSTP), the Office

of MAnagement and Budget (OMB), and the Economic Policy

Council (EPC) have worked with the e:secu;dve agencies to

assist the President in formulating the Executive Order.

The intent to issue the Executive Order was announced by the

President in his competitiveness initiative, "A QUEST FOR

EXCELLENCE," which was sent to the Congress on January 27,

1987.
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In that message, the President outlined a broad goal to renew

the American spirit; to commence A NEW QUEST FOR EXCELLENCE

that will produce the third great American century. He

spelled out how the n'tion could prepare for the competitive

challenges and opportunities to maintain and expand our

standard of living and our national security. He challenged

business, labor, famil4zs, and educators to strive for

excellence in order to assure competitive preeminence.

The President promised that the Federal Government would play

a strong role in the process of revitalization through a

six-part program aimed at:

1. Increasing investment in human capital;

2. Protecting intellectual property;

3. Enacting essential legal and regulatory reforms;

4. Shaping the international economic environment;

5. Eliminating the budget deficit; and

6. Promoting the development of science and technology.

But, as the President pointed out, "no government plan or

program is capable of enacting such sweeping change and

reform. All of the federal spending in the land cannot buy

excellence.. It must ,ccur as cart of the natural instinct of

free people to compete for the highest standard."

747



745

DRAFT

3

The President noted that the new science and technology

strategies would serve three broad objectives:

1. Generating new knowledge in the science; and

advanced technologies;

2. Swiftly transferring technologies to the

marketplace; and

3. Expanding the nation's talent base in science and

technology fields.

He announced a number of measures to meet these objectives

including:

1. Doubling over five years the budget of the National

Science Foundation;

2. Establishing a number of new government-private

"science and technology centers" based at U.S.

universities;

3. Initiating a "technology share" and a "people-to-

people exchange" program.
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And he promised to issue an Executive Order which would:

Encourage scientists working in federal laboratories

to commercialize their research by requiring federal

agencies to implement royalty sharing programs with

federal inventors;

Promote technology transfer and commercial spin-offs

from federal research and development efforts by

requiring federal agencies t.td :ederally-operated

laboratories to seek out "science entrepreneurs" to

act as conduits between the laboratories and

business, venture capitalists, and universities;

Fully exploit foreign science and technology by

requiring the Department of State to develop a

vigorous recruitment policy that encourages

scientists and engineers from other Federal

agencies, academia, and industry to apply for

assignment in U.S. Embassies abroad; and

Ensure that industry and academia benefit from

research and technology abroad by requiring the

Departments of State and Commerce and the National

Science Foundation to develop a central mechanism to

ensure that this information is made available in a

prompt and efficient manner.
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He also promised that he would implement a policy permitting

federal contractors to own software, engineering drawings, and

other technical data generated by federal grants and contracts

in exchange for royalty-free use by the government.

Executive Order 12591 addresses all of these issues.

I woule like to remind you, however, that unlike public laws

esti.blished by Ccngress and approved by the President,

Executive Orders do not carry the same degree of

enforceability. They are not written to the same careful

specifications and are not intended to be interpreted strictly

in a court of law.

Rather they set a tone for the Administration; they convey to

agencies and federal employees a sense about how programs and

activities should be carried out. In this regard, therefore,

they depend upon individuals to see that thel are implemented

effectively.

Because I am one of the individuals who is charged with

implementing this Executive Order, I want to tell you about my

commitment to the technology transfer process and steps I have

taken to provide access to federally supported science and

technology.
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serjk:riiioli-nalyst for Technology Transfer:

For several years the Industrial Research Institute has

supported a Senior Policy Analyst for a one-year appointment

at OSTP. This year that person is Dr. Fred Leavitt who was

previously a Vice President for the Dow Chemical Corporation.

Dr. Leavitt has considerable experience in transferring

technology from a corporate research laboratory setting to the

product line. Earlier this year I asked Dr. Leavitt to

concentrate his efforts on new mechanisms for technology

transfer from our federal laboratories to the private sector

and to report directly to me. The previous SRI fellow at

OSTP, Lee Rivers, has recently accepted the position of

Director of the Federal Laboratory Consortium for Technology

Transfer which was created by the Federal Technology Transfer

Act of 1986 (PL 99-502).

Superconductivity Conferences:

Many of you are aware of the recent breakthrough in

superconductivity by federally supported researchers which has

led to a "Woodstock" of enthusiasm by world scientists. I

have noted remarks in the Congressional record (in particular

by Mr. Ritter, Mr. Durenberger, and Mr. Gore) about the
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subject and the initiative by Japan's Ministry of Trade and

IndUstrY begin a government coordinated "study" involving

univ,rsity and industry representatives (including some of

Japan's electronic giants) to find comercial applications for

the new superconducting materials. You shoo. know that my

staff is now developing plans for a significant meeting here

in Washington this summer with representatives from academia,

federal laboratories, and American industry to begin assessing

our commercial opportunities. I feel that when such

opportunities arise, the Executive Office should provide

leadership for multiagency participation and for bringing the

research out of the federal laboratories to our private high

technology corporations.

Science and Technology Centers:

The concept of Engineering Research Centers arose from OSTP

and NSF in the early 1980s, and we have continued to be

interested in fostering joint university/industry research

programs whilh promote such people-to-people interactions (the

most effective kind of technology transfer). For FY 88 you

will note that the NSF request contains not only increased

funds for the ERCs but also an expanded program involving the

more basic sciences and other NSF directorates to support

Science and Technology Centers.
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You will note that Section 6 of Executive Order 12591 extends

this concept by directing the head of each department and

agency to examine the potential for including the

establishment of basic Science and Technology Centers in their

strategy and planning for future research and development

programs. We believe that the principle may be expandable to

several other mission agencies such as NASA, DOE, DOD, and

USDA and NIH in order that the. also contribute to the

nation's long-term economic competitiveness. I plan to

request that each agency head set up a reporting scheme to

provide an assessment of current programs that fall under this

concept and to provide a regular report of new programs

approved as part of future budgets.

Interagency Laboratory Directors:

In order that the various agencies share information about

effective mechanisms for technology transfer, OSTP will within

one year convene an interagency task force comprising the

heads of representative agencies and the directors of

re,resentative federal laboratories, or their designees. We

will identify creative Troaches to technology transfer and

report progress and problems directly to the President.

Specifically the report will include:

753



751

DRAFT

9

1. A listing of current technology
transfer programs

and an assessment of the effectiveness of these

programs;

2. Identification of new ana creative approaches to

technology transfer that might serve as model

programs for federal laboratories;

3. Criteria to assess the effectiveness and impact tal

the nation's economy of planned or future technology

transfer efforts; and

4. A compilation and assessment of the technology share

program and, where appropriate, related
cooperativz

research and development venture programs.

You will note this item in Section 7 of Executive Order 12591.

REVIEW OF THE EXECUTIVE ORDER;

In order to review Executive
Order 12591 from a broad

perspective, I reiuested a review of the final draft by the

White House Sciene Council
at its meeting on March 19-20,

1987. As you know, the Council is made up of a previous

science advisor, former federal
laboratory directors, agency
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headd, university professors, administrators, and corporate

officials. That review resulted in a sense of how OSTP should

proceed in implementir.g a more efficient process. Generally

speaking, the Council recommended a more distributed authority

for negotiating the disposition of intellectual property and

for establishing collaborative research agreements. It was

agreed that private industry, universities,and state

governments would more likely seek research products from

federal la,s if they knew that they could bargain directly

with local authorities for rights to intellectual property.

We will, therefore, work toward this end.

Finally, let me assure you that this Executive Order will not

affect the applicability of any existing laws or regulation

relating to the transfer of United States technology to other

nations. The President has specifically excluded from

consideration any techzJlogy that would be, if transferred,

detrimental to the interests of national security.

This concludes my prepared statement, Mr. Chairman. I would

be happy to respond to questions.
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Mr: WALGREN. Thank you very much, Dr. Graham. We certainly
appreciate the directions you are going in and the direction the Ad-
ministration is ring in.

I noliced,in your statement you indicate you want to be sure to
differentiate between an Executive Order and laws. Executive
seders don't carry the sanie degree of enforceability. I 'think it
itrould'bi fair to say that perhaps you have a much greater power
operating under executive authority than we can through the legis-
lative process because of the degree of consensus that is required
before anything becomes law in our country, and yet within the
ExecutiVe Branch, we see very constructive movements in many of
the research programs.

I Mil thinking of the semiconductor program, which really will
do some of the things and lay some of the ground work for actual
manufacturing capabilities that we don't seem able to reach
through the legislative process.

I want to encourage you to realize the power that lies behind the
Executive's ability to act where we are quite in the range
that we can require action.

Dr. GRAHAM. We certainly won't be bashful in implementing the
Executive Order, Mr. Chairman. I appreciate your remarks and I
understand them.

Mr WALGREN. Along that line, I would like you to understand
some of the frustration of many of us on the Committee, where we
have certainly been trying to encourage things to happen. I hope
that you will be successful in making them happen. Noting your
emphasis on our research centers through universities, private
sector and government, your predecessor, Jay Keyworth, developed
a program in steel research and development that we have been
trying to encourage to iappen.

I guess I would like to ask if you see any divergence of that pro-
gram with the kinds of things that you intend to carry out, and if
there is such a divergence, please let me know in some later sub-
mission. We have been frustrated with rescissions and deferrals
and no funding on a program that really seems to be in the direc-
tion that the President and your level of the Executive Branch
wants to go in.

Dr. GRAHAM. I'll take that for the record if I may, Mr. Chairman.
[Information to be furnished follows:]
Question. Your predecessor, &v., Keyworth, developed a program in steel research

development that we have been crying to encourage. Do you see any divergence of
that program with the kinds of things you intend to carry out?

Answer. The Department of Energy is currently supporting a steel research pro-
gram whici_ involves their laboratories, universities and the steel industry. The ac-
tivity is being carried out through Argonne National Laboratory in conjunction with
the University of Chicago and through Oak Ridge Nationa: Laboratory in conjunc-
tion with the University of Tennessee.

Mr. WALGREN. That brings ms.. to the general question of how
can we measure the success in this area? I appreciate in your state-
ment that you say you are going to be forming a task force which
will review and the like, but the one thing that stands out about
the Executive Order is that it does not direct any measurable in-
crease in effort in these directions.
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Can you give us any suggestions on how we will be able to meas-
ure the effectiveness of the initiatives that you outlined?

Dr. GRAHAM, Weil, Mr. Chairman, the Nation has already been
very strong in its investment in research and development. The
Congress continues to be very strong. The President is proposing
about $9 billion for support of basic research and the physical and
life sciences for 1988 EAnd a total research and development budget
of about $65 billion.'

There is a great wealth of resources and capability already in the
program. What we would like to do is use that wealth and capabil-
ity as efficiently as possible to support our commercial enterprise
and our economic competitiveness, while at the same time realizing
that the gove- nment laboratories are constituted for specific mis-
sions and we can't divert them from those missions without paying
a very heavy price in losing the product of those research efforts.

What we would like to do is have the commercial benefit come in
a complimentary way to the missions of the government laborato-
ries for which those laboratories were established.

Two of the ways that I measure the usefulness oc that compli-
mentary contribution to our commercial sector is through the com-
mercial sector's willingness to participate in these activities, first
in its willingness to help support the research through its own
funds, funds such as those that are contributing to the engineering
research centers, and we look forward to contributing to ;he sci-
ence and technology centers, and second, for industry's participa-
tion with an equally scarce resource, that is its best technical
tal ant. We look forward to exchange activities, to bringing private
industry employees inGo the government laboratories, making pro-
vision for gc .ernment laboratory employees to spend some time in
private industry.

We look forward to accelerating the technical transfer and really
understanding how committed industry is to these activities.
Where industry support is strong, we will try to make government
support strong. Where industry support isn't strong, if we think
they are right, we will back off on those particular activities. If we
think they are wrong, we will try to persuade them to increase
their support.

Mr. WALGREN. Let me add as a footnote to that, that we hope the
National Bureau of Standards will rise to equal emphasis with any
other expanding effort. Certainly, when you measure what they
might be drawing presently in terms of industry commitment, they
would stand out for this kind of emphasis more than the National
Science Foundation would. Although they are not reduced in this
budget, they still don't seem to be given the foc.,s that I think an
agency so directly encouraging of manufacturing progress would
want.

Dr. GRAHAM. They certainly over a long sweep of time have been
_eaders involving industry in their activitieF and looking to indus-
try for participation and to form this type of complimentary activi-
ty that I was describing. I think the total contribution of the Na-
tional Bureau of Standards has to be measured not only by the gov-
ernment support for the Bureau but also by the industry support,
which has been very strong. We will certainly continue to encour-
age that.
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Mr. WALGREN. Let me ask you for another submission that would
be something along the lines of going back perhaps Lo 1970. If you
would break out the effort made through the National Science
Foundation as a measure of constant effort, constant dollars, and if
you couldloOk at that in concert with the principles that you have
just set and:where you would envision the budget for the Bureau of
Standards going in the next several years, given the declining sup-
port over the past number of years, and the importance they could
play in that area.

Dr. GRAHAM. I'd be pleased to do that, Mr. Chairman.
[Information to be furnished follows:]
Question. Where do you see the budget for the National Bureau of Standards(NBS) going in the next several year, given the declining support over the pastyears?
Answer. The National Bureau of Standards is in the business of assisting and sup-

porting industry. They transfer to industry the remits of research done at their fa-
cilities in a number of ways, including having people on company payrolls working
at the Bureau. We recognize that the funding f r NBS activities has not increase,.in real terms in recent years. However, the B. au's riscal Year 1988 budget assubmitted by the President to Congress, does include a 14 percent increase.

I see a continuing need for strong support of the NBS close working relationship
with industry, and I will give this a high priority in future budget considerations.

Mr. WALGREN. Thank you. The Chair recognizes the gentleman
from New York, Mr. Boehlert.

Mr. BOEHLNRT. Thank you, Mr. Chairman.
Dr. Graham, you were one of the principal players in the devel-

opment of the President's competitiveness package. Could you ex-plain why there wasn't more emphasis and more attention paid to
the National Bureau of Standards?

D.. GRAHAM. Well, in part, I think it was because it was felt that
the National Bureau of Standards was doing a very good job and
that we were trying to bring other agencies up to the level and ca-
pability in cooperation with industry that the National Bureau of
Standards had already in large mer sure accomplished. In a sense,
they are cue of the leaders in this activity. We are trying to en-
courage other parts of the government to move in that direction.

Mr. BOEHLERT. I agree with you on the good job being done at the
Bin eau. A good job is being done at NSF and they got a lot of at-tention.

Dr. GRAHAM. It's a newer initiative for NSF, however. The
Bureau has been doing it for a long time. Perhaps they have fallen
victim to the fact that they are doing such a good job that it tends
to be the squeaking wheel that gets more of the grease.

Mr. BOEHL'RT. They are doing such a good job; maybe that ex-plains why year after year, up until this year, they haw:. always
come in from OMB with a requested budget cut. I wish you would
pass the word around down there so the others that you talk with
would appreciate what yov and I recognize.

You know probably that Congressman Mackay and I are devel-
oping a package, Federal Industrial Extension Service Act, that we
anticipate introducing shortly and we will be consulting with youat some length.

I am wondering right now, do any Federal agencies provide any
technical assistance to state technology transfer programs?
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Dr. GRAHAM. I am not sure and I would prefer to take that for
the record, because I haven't looked into that in great detail. I
think a great deal takes place as a practical matter through the
very strong state university system, which derives a great deal of
its support in the research area from the Federal Government. As
you know, a decision was made somewhat systematically at the end
of World War II to vest a great deal of our basic research capabil-
ity in our university system, both state and private university sys-
tems, and while many of those universities have been under the
auspices of the States and worked with the state environment, they
have certainly been strongly supported joy the Federal Govern-
ment.

That is one mechanism. Training students, doing research,
having professors in the local environment. That has created a
strong technical transfer environment foe the states.

I will look at the history of the subject and see if I can find other
examples.

Mr. BOEHLERT. I would appreciate your sharing with us your
findings when you complete that review.

[Information to be furnished follows:]
Question. Do Federal agencies provide te.hnical assistance to state technology

transfer programs?
Answer. Federal agencies do provide technical assistance to state teclmlogy

transfer programs. A notable example is the activities NASA carries out throagh its
Industrial Applications Centers (IACs). The r ;ne IACs have developed bridging rela-
tionships with state technical assistance centers in a total of 22 states, and works
with those certers to help solve industrial problems using NASA-developed
technology.

Mr. BOEHLERT. Monday we had a hearing and several witnesses
said they felt that the Department of Commerce was sor. of an in-
hospitable place for science programs, such as those wider the Na-
tional Bureau of Standards, because they feel that science and
technology at the Department of Commerce takes a back seat to
trade, which is the subject of the hour incidentally on Capitol Hill.

How would you respond to that observation?
Dr. GRAHAM. I think i can respond in a timely way, Mr. Boeh-

lert. I have just spent ten days traveling with the Secretary of
Commerce to four countries on the western rim of the Pacific. I can
tell you from firsthand discussions and from his statements that
the Secretary of Commerce is an extremely strong supporter of sci-
ence and technology. He realizes the role that it plays not oily in
our industrial, commercial and economic development but in the
development of our allies around the world. At the sa.,,e time he
recognizes the need for equity and reciprocity in all these relation-
ships that we have with foreign countries.

I'd say we have a friend there.
Mr. BOEHLERT. One last question. Do you feel that science coun-

.,elors at strategic points around the world in our embassies would
pass the test of adequacy? The reason I say that, so often when we
are having a hearing this and the Chairman and I sit here and
look out and observe, we see many visitors from around the globe
and quite often we have ntore interest in the activities of this cotr.-
mittee expressed by our friends from Japan than we do from the
Ux.ited States of America. I have often felt that it doesn't work the
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'other Way-around, we are not doing as good a job as we should in
terms'of h.aving knowledgeable people in science and technology at
key posts around the world, to monitor what is going on in the re-spective countries.

-What are your thoughts on that, E. Graham?
Dr, GRAHAM. Well, for several decades, past World War II, there

wasn't enough science and technology going on in many foreign
-countries to warrant substantial effort.

Mr-Boatuar. But that has changed dramatically.
Dr. GRAHAM. That was exactly ,my next statement. We are in a

different- environment .today., It's an environment that we have toadapt to, if we going succeed. Government doesn't always
auapt as rapidly -az. many of us would like. However, we do have
some very competent science and technology attaches or represent-atives in our embassies overseas now. Some of them have advanced
degrees in- science; some of them haVe a great deal. of experience in
science.

In other embassies and other environments, we have people whoare not well ersed in science or there are embassies where wehave no science and technology reliresentation. That acts as a twoway street ,through that person, by the way.
For example, here is no science and technology representative

as such, as a dedicated position, in the Philippines today, yet theyare struggling to turn around their economy and they know thateven small scale technology is very important to them. They have
literate and ambitious people there and they would like to have the
technical background to make their economy grow and providethem the political stability a growing economy can sustain.It's a mixed case today. Its a transition situation. We have tochange it to stronger U.S. science and technology representation
abroad, both for cur own economic benefit and f',r the benefit of
our international relations.

Mr. BOEHLERT. Dr. Graham, I agree with you. As the President's
Science Advisor, have you so stat_d that to the Chief Executive?

Dr. GRAHAM. I certainly have, in fact, it is in the transmission
that the President made to the Congress along with the State ofthe Union Message - The State Department is at this moment for-mulating a proposal that they will submit to the President and
which I will certainly review with other agencies with great care tostrengthen that entire process, starting with the job descriptions,
with the means of finding qualified people from all sectors, fromindustry, from the universities, and certainly from the diplomatic
corp and other agencies of government.

From having a good impartial review of these people, we can findthe most capable people we can for those positions and once wesend them out to the field, support th. m. I try to see every scienceattache that this country sends out to the field before he goes, andI let him know that he has a strong link not only to the State De-
partment but &ISO to the White House. I met with all the scienceattaches in the : untries I visited. I strongly support that iaterest.The Department of State knows that and we will ' makingprogress on that in the near future.

Mr. BOEHLEhT. Thank you.
Mr. WALGREN. Thank you, Mr. Boehlert. Mr. Smith?

1 7.1 :44
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Mr. Swim of Texas. Dr. Graham, you mentioned a statistic a
minute ago that I had not heard before, and that was there are
300,000 foreign students in the United States, many of whom are
subsidized by the taxpayers who have access to the most recent de-
velopments in science and technology. You didn't comment wheth-
er you thought that was good or bad, and I would be interested in
knowing what.you thought about that statistic and why.

Dr. GRAHAM. Well, I don't think it in and of itself is either in-
trinsically good or bad. I think the real issue here is what is the
balance and the reciprocity and the contribution we get. In some
cases, in cot. _tries which are very poor, string allies but who are
struggling to develop their capabilities, it is one way we can sup-
port their sustaining democracy and sustaining our alliance. In
more advanced countries, countries which are becoming now very
rich, which in many cases even have a trade balance adverse to the
United States, it seems to me we should look to those countries to
provide as much benefit overall in the intellectual areas as they
derive from the process. It is only fair to ask them to contribute as
much as they obtain from this process. That means placing more
American students in their universities, when we can find students
willing to go there. That means their conducting basic research to
contribute to the world's fund of knowledge in science and technol-
ogy and it means letting U.S. researchers at all levels, not just our
Nobel laureates but our your g scientists, engineers, go into their
laboratories and their facilities and work with them and learn the
things they are exploring.

Mr. SMITH of Texas. I think those are all good suggestions. Have
any of those suggestions been specifically mandated either by the
Executive Office or by your department? Is that a wish list of yours

ersonally or is anything being done in an official way?
Dr. GRAHAM. It's certainly my wish list and it's the President's

wish list but in addition to that, it's being implemented in the sci-
ence and technology cooperation agreements that we have, that we
are renewing with countries. Japan, in particular, is a country in
which we have a presidential level science and technology agree-
ment. We are making those the foundation of our proposal to
renew that agreement. I'm going to be very firm on keeping that
sense of reciprocity and balance in that agreement.

I went to Japan in early February and met with a number of
their ministers and ether government officials, along with my dele-
gation, representatives of State, Commerce and the National Sci-
ence Foundation. We spoke with one voice and we made it clear to
them that this was going to be a reciprocal agreement, if it was
going to be renewed.

Mr. SMITH of Texas. Thank you very much.
Mr. BROWN [presiding]. This is the Chairman over here now, Dr.

Graham. It's a pleasure to see you here. I want to say that I'm en-
couraged by the initiatives taken by the Executive Office and by
the actions that you have described in your statement. I think they
are all very positive.

Unfortunately, as you can. welL imagine, I don't think they go as
far as they should. I want t., ask a few questions which will per-
haps illustrate that.
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We very badly need a strong executive policy guidance for awhole maze of science and technology issues in the government. I
think your are aware of that. This Administration has difficulty
doing that because of their political philosophy. I think you are tobe commended for getting the action that you have described in
your statement. You know as well as I do that the overall picture
of science, and technolcigy funding in this Administration has beenbadly skewed by an' over developmen' of weapons; development,
test and evaluation. The actual support of basic research in the De-
partment of'Defense has gone down in terms.

n,the civilian sector, the picture is even worse. The ratio of mili-tary to civilian ,R&D is now over 2 to 1 whereas it historically wassomewhere closer to a 50/50 balance. Within the civilian sector, thepart that has been deprived is not basic research, on which this Ad-
ministration has been extremely good. Both you and Dr. Keyworthought to be commended for your emphasis on top quality basic re-search. But the part that has been neglected is only partially re-dressed by the initiatives you have taken, our technology based de-
velopment, technology transfer, the development of a technological
information base, using all of our resources to capture what is
going on in foreign countries. You have described initiatives to re-dress that.

The overall picture is not nearly as satisfactory as what I thinkthis country needs. Would you like to respond to that?
Dr. GRAHAM. Yes, Mr. Brown. First, its a pleasure once again totestify before a fellow engineer.
Mr. BROWN. Thank you.
Dr. GRAHAM. I'd like to agree with you on the basic research,

which has been strongly supported by this Administration, but alsoprovide the perspective that in the applied research and develop-
ment activities, of course, they divide into those which were for
military purposes, where there is no direct civilian application forthe development. Where the country is necessarily required to con-duct the development activities to provide for the national security,
and on the other hand, the civilian development activities, whichby and large a: 9 better carried out by industry, by industry withthe advantage of its own judgment of the market and of its capa-bilities and of its skills.

I would rather see inoney returned to industry by lower taxesand less governmental burden so that industry can use those fundsfor its own initiative in applied rese-rch, in the developmental ac-tivities and those things that will I:, dig products to the market-place.
We are trying to accomplish that and we are trying to tell indus-

try that they have a serious obligation to do that, both an obliga-tion to themselves, if they are going to stay in business and compe-tition, and an obligation to the country to maintain and increaseour standard of living.
Industry has got to take the present situation very seriously. We

are no longer in the era of the last forty years. Industry is going to
have to become more aggressive, more assertive. It is going to haveto go out and find technologies and not wait for the technologies tocome to it. That is in fact the reason that we are planning a meet-ing with U.S. industry this summer on the new superconducting
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materials, not to describe to them in great detail all of the remark-
able scientific advances, but to give them the ideas that people
have had so far on the applications of these new materials so they
can start working on product development, on the advanced re-
search they will need to support that product development.

We ars trying to bring them together. We are trying to provide
leadership. They need to make the economic decisions. They have
to vote with their dollars and their people if they are going to
make progress on this.

Mr. BROWN. That's an excellent defense of the posture of the Ad-
ministration, Dr. Graham. I think we understand the philosophies
inherent here. You cannot expect private industry, no matter how
successful or well funded it is, to engage in the pulLy direction of
our national economy. That is not their role, particularly as it in-
volves science and technology.

You described the situation on the superconductor very well. We
had testimony yesterday that in Japan, within a matter of hours or
days after the breakthrough in superconducting research, they had
mobilized under MITI a program of devoting major resources, hun-
dreds of millions of dollars to do what you are going to call a con-
ference on this summer. That's the problem.

Dr. GRAHAM. Mr. Brown, we are in fact devoting substantial re-
sources in the $100 million class in research on these materials. We
don't yet understand why they superzonduct. When we do, I think
the critical temperature is going to get higher and higher and
these things are going to be more and more important.

We are making that information available to our industry by
every means that we know. Industry bears the responsibility of
looking to that technology for its applications. W- will let them
know what applications have been cciaceived of so far, but ulti-
mately they are going to have to tell us they have the men and the
markets and so on to make that work. We are not going to dictate
to them what they should do.

I believe this process is in fact a secret plan for economic success.
It's called a free market force. That is what we are trying to use.

Mr. BROWN. The key word today, Dr. Graham, is "cooperation,"
not "free market force." The free market force, despite all of its
vigor and vitality, can't solve the infrastructure and policy prob-
lems that we are concerned about in international markets today.
The Japanese have a combined program of coordinated national re-
search in all forms of materials as well as superconductors, which
have led them already to make breakthroughs in the drawing of
wires that can be used in ._..lating magnets with the superconduct-
in:; materials, and we are still wondering if it can be done.

That's not the way we are going to succeed in competition with
the Japanese. We have to recognize that. We have tried to encour-
age this Administration to have a coordinated materials research
and development program and I have yet to see the first result of
legislation that we put on the books several years ago.

Dr. GRAHAM. I can help somewhat by telling you that we also
have developed a process in one of our national laboratories for
fabricating -ire out of these materials as well as films which
will be very important to electronic applications.
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The government support Is very strong in this area but we are
focusing Won the basic science, understanding what is going on.
We area rying rbake that available through our engineering re-
search centers, our materials centers, our science and technology
centers, so that industry has,accesS to it. We are bringing industry
people in so they know what is going on.

Ultimately, industry is going to have to manufacture the prod-
ucts and=market the products and develop the products that come
from this technology. I think we can do better than the Japanese. I
think their government makes a lot of mistakes in that area. I
think our private enterprise can work in a much more efficient
fashion. That is what we .are trying to provide the foundation for
and the strong motivation for. We have to get our industry to wake
up' and remember what a tough competitive world is like, and
when they do it, I think there will be no stopping them.

Mr. BROWN. I agree with your emphasis upon the importance of
our system's initiative and enterprise, Dr. Graham, but I think you
are blindfolding yourself and this Administration by the failure to
recognize that there is an additional component that's necessary
here, and despite all the laudable initiatives you have described, it
is not true that you are in a better position. Your own budget in
the White House has been cut substantially. Commerce is not sup-
portive of science and technology. They are not providing the en-
couragement to the Bureau of Standards or to the several other sci-
ence oriented activities in the Department. They are being cut.

I don't want to blame that on you or Baldrige. It is probably
some obscure person down at OMB that is doing all this. The over-
all picture is not encouraging.

Dr. GRAHAM. I believe that the Bureau of Standard's budget has
gone up in the 198R submission, Mr. Chairman, and I think that is
indicative of the overall support we are trying to provide. The sup-
port in basic research has gone up over 50 percent in this dlcade
and will continue to go up strongly. We are pushing in that direc-
tion. We certainly agree with you, that is a very impor',ant area.
We are trying to find the balance here between giving enough in-
centive to industry through its own ability to retain its profits
through the tax structure on the one hand and providing the foun-
dations for research, for science and technology on the other, so we
have an optimum mix here.

It's a strong policy question. I think wl are on the right track.
Mr. BROWN. Well, actually, you have not done well in either

area. You have industries that are going broke: the chip industry,
the auto industry, various other industries. You have to find out
sooner or later that there is a relationship, there is a reason forthat. It's partly due to the issues that you are making this morn-
ing, which are inadequate to the total scope of the problem.

The Chairman told me I could dismiss you after I had worked
you over a little bit. [Laughter.]

Dr. GRAHAM. Could I say one word about the chip industry, be-
cause I was following the chip situation around the western rim of
the Pacific for the last two weeks. There is absolutely unequivocal
evidence that the Japanese, after they signed the agreement to go
to a market pricing on chips, continued in Third World markets a
total dumping strategy. That is wc were not able to find one in-
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stance in a survey,made in February where the Japanese were not
dumping chips that they were selling. That's a situation that nei-
ther U.S. industry or uny- other industry can tolerate and because
of that, the President took some very strong and forceful actions
against the Japanese, and that is what is being discussed, I would
guess, right now with the Prime Minister.

We are not going, to let up on that until they have in fact
changed their behavior and gone to a real competitive economy in
which we think we can compete strongly.

Mr. BROWN. It may go competitive but they ale not going to give
up the other targeting strategies that have been so successful.

Thank you
Mr. WALGREN [presiding]. Thank you, Mr. Brown.
Let me ask, as understand it, there has been sort of a different

approach to patents and copyright materials in the Department of
Energy. In some ways because of being able to define things as re-
lated to military, because of the military component of the Depart-
ment of Energy, they have been able to not grant the range of
patent rights and copyright righto that other agencies are now in a
position to do.

Has that risen to your attention as the President's Science Advi-
sor?

Mr. GRAHAM. Yes, Mr. Chairman. Mr. Farrell is going to speak
to that at greater length this morning, I believe, and I will defer to
him on the specifics. I do believe it is, important that we co,itinue--
"we" as the White House Office of Science and Technoloacon-
tinue to work with all departments and in particular the Depart-
ment of Energy, to make sure that we obtain the greatest benefit
possible in our economic competitiveness from the fine work that is
done in the laboratories, including he Department of Energy lab-
oratories. They have made great contributions to our civil economy
in the past. I think they ca- make even greater contributions in
the future.

We have to realize they also play a very important role in our
national security and we have to Lalance these two po- Bible realms
of capability to make the best use of them.

Mr WALGREN. I hope that you will watch and follow that like a
bloodhound, because it is my understanding, that because of the
delays that they have imposed on some of their contractors, that
we have Japanese, German and foreign nations actually marketing
in this country software that the developer of that software has not
yet had the exclusive ability to offer to the American market. Of
course, the Japanese and the Germans don't care about exclusivity,
because in their own countries, they are orchestrated in such a way
that they are going to be the only ones anyway.

There is something very bizarre going on there that is wrong on
a very real level.

Dr. GRAHAM. In speaking t4, the leadership of the Department of
Energy, it's clear to me they understand that timeliness is as much
an issue as the substance and they need to continue to press for the
timeliness of the results that their laboratories produce. I'm sure
Mr Farrell will address that further. I think we are filled up in the
same direction. Our job now is to implement the procedures that
will achieve that timeliness.

,f
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Mr. WALGREN. You mentioned the international science effort. It
has been suggested to me that in our delegations to international
science conferences, that often times, our delegations are made up
of administrative, government types rather than scientists who are
capable of appreciating the kind: of papers and discussions that go
on at international conferences.

I'd like'to direct your attention to that. It may be that son zone
in your office could-look at who is going to these international con-
ferenceand make sure that we are not just sending our adminis-
trators, I,ecause it looks like they ought to go and because we don't
want to send a lot of people, arid therefore we exclude the people
who would have the capability of actually engaging in internation-
al scientific ,exchange.

Dr. GRAHAM. I.think that's very importan.. I would hope in addi-
tion to having the scientists woriAng at the tench, that our admin-
istrators-would, in fact, be skilled scientists and capable of under-
standing and helping to guide the contribution of the people at the
bench and we would have both of them going to conferences.

Mr. WALGREN. I hope, too, that somewhere along the line ie can
cross over this problem of not developing the government's role be-
cause somehow it is illegitimate. I noticed ir. irie testimony of tLe
Department of Defense witness yesterday, the written text t'-.at
was submitted had a statement, at least in this area, the semilon-
ductor business, that government, too, had a legitimate role, but
somehow or another that got left out of the presentation.

I think it is pretty clear that we have run into this road block of
pointing the finger that government action is somehow being ille-
gitimate. We haven't had much encouragement from the Adminis-
tration, even on things like the Japanese technical literature effort,
which we have passed into law, but over essentially passive resist-
ance., on the basis that somehow or other this didn t have to be
done by government.

I hope that you will in your role as the President's Science Advi-
sor, dunk of that question of legitimacy, although it is a little gra-tuitous and just from one member. I think one of the greatest dam-
ages that has been done by a federal science establishment that is
so heavily weighted in terms of the military doing things in scienceand technology, is that we haven't developed appreciation of the
fact that in some way we have to do some of these things together.
Therefore, when we really need to rely on a federal science effort,
we find ourselves in battle over this legitimacy problem, because
we haven't developed public appreciation of the Federal Govern-ment as a major player in this area'.

Dr. GRAHAM. There are certain], .:ii!'erent roles for f;overnm. nt
and for industry in this country, La oltr economy and our research,
science and technology, but they are strong roles and I think we
understand them very well.

As far as providing better insight into foreign literature, part of
the basic science and technology presidential level agreement that
we are now preparing to re-negotiate with the Japanese for renew-al will include a provision for better access to Japanese technical
literature and will provide for more U.S. researchers to be able to
go into and adapt to Japanese research facilities and to participate
in their activities. That would help provide a means of understand-
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ing better what is going on in the research activities of Japan and
presumably we can use that as a precedent for other advanced
countries as well.

We are very concerned about that and are making that one of
the principal provisions of our proposal for the renewal of this
agreement.

Mr. WALGREN. Well, I want to encourage you in that. As I'm
sure Mr. Brown emphasized. We are behind in the process. We
have seen a lot of damage done to the American manufacturing in-
dustry that, had we been more farsighted and creative in our in-
volvement, we would be in a better position to protect ourselves
now.

We looked in this committee at the language skills in Japanese
that we have in our academic system and we found, I think you
could literally count on your hands, the number of students who
were actually intensively employed in learning the Japanese lan-
guage so that they could interact with that society on a sophisticat-
ed technical level. That is something that we should have seen
coming a long time ago but instead, in many ways, it was not in
someone's philosophy and we didn't develop it in time to have it
now when we need it.

Dr. GRAHAM. I share your concern. I am encouraged by some of
the signs I see. For example, MIT takes a great interest in Japa-
nese science and technology. Stanford now has a program, first on
its own campus in training in Japanese culture and language and
not just for liberal arts majors and for language majors but for en-
gineers as well. They have now established a campus at the Uni-
versity of Osaka and they have a one year program as a part of the
undergraduate curriculum in which the student first obtains train-
:ng in the language and customs at Stanford but then in a junior
or senior year, spends the entire 12 months in Japan. Half the time
at the University of Osaka and half the time being placed, if you
will, as an apprentice engineer in Japanese industry.

I think that is a very constructive move and shows a recognition
of the importance of their accomplishments to the world economy
I hope other universities will take up similar and imaginative pro-
grams to make sure we do have close links to what is going on
overseas.

Mr. WALGREN. Well, I wish you would also look at the amount of
effort in the Japanese technical literature. Program. In the Con-
gress, no new money was allocated, and we were only able to redi-
rect something in the range of $500,000, if my memory serves me
correctly, in the last year. Because you don't have some of the
blocks that we have in our legislative process and you are not
having to force somebody to do something, you have the abilities in
the executive branch to really do much better than that. I think,
by any measure, $500,000 through tilt, Department of Commerce in
that area is not getting more than maybe three people in Tokyo or
something like that, and that is not a good measure for a country
of our size and the needs we have.

Well, let express my appreciation. Let me recognize the gen-
tleman from North Carolina, Mr. Price.

Mr. PRICE. Thank you, Mr. Chairman. I have no questions.
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Mr. WALGREN. I want to express our appreciation on behalf of
the Committee for your coming and talking with us. We want to
develop our role in this and we want to support you as you develop
your role. Certainly we can help each other and the result will be
that the nation will benefit.

Dr. GRAHAM. Thank you, Mr. Chairman.
Mr. WALGREN. Thank you very much, Dr. Graham.
Our next witness is J. Michael Farrell, General Counsel, Depart-

ment of Energy.
Mr. Farrell, if you would join us, and as I said at the outset, your

written statement will be made a part of the record. We appreciate
your being here, and if you could, in the interest of time, limit
yourself to something in the range of five-plus minutes. Then we
would like to talk a little bit about the area that you cover.

Mr. Farrell.

STATEMENT OF J. MICHAEL FARRELL, GENERAL COUNSEL,
DEPARTMENT OF ENERGY, WASHINGTON, DC

Mr. FARRELL. Thank you, very much, Mr. Chairman and Mem-
bers of the Committee. I am pleased to appear before you today to
discuss the Department of Energy's efforts to enhance U.S. competi-
tiveness through our technology transfer progi am, particularly as
these efforts may be affected by recent legislation and the Presi-
dent's Executive Order No. 12591, dated April 10, 1987, entitled,
"Facilitating Access to Science and Technology."

The Executive Order was issued to ensure that Federal agencies
and laboratories assist in broadening our technological base by
transferring our laboratory produced technology to the private
sector. Both the Order and the Federal Technology Transfer Act of
1986 were directed at Guveintheot-owned and Government-operat
ed laboratories, commonly referred to as GOGOs, rather than Gov-
ernment-owned, contractor-operated laboratories, commonly re-
ferred to as GOCOs.

Even though it performs most of its work through contractor-op-
erated laboratories, the Department plans to implement the Order
to the extent permitted by law.

The Department of Energy is engaged in a wide range of technol-
ogy transfer activities resulting in exciting opportunities for 1.1,a
companies. In 1986, approximately 25,000 scientists and engineers
performed more than $5 billion in research and development in
DOE laboratories.

The knowledge and skills of these scientists, alork -ith our spe-
cialized equipment and facilities, represented a significant part of
our Nation's science and technology base. Since their origin in the
Atomic Energy Commission, our laboratories have been committed
to technology transfer in their R&D -,...)rograms. More than ever
before, the resources of the DOE labor tries are available to in-
dustry through many channels.

R&D at the DOE laboratories encompasses a broad range of sci-
entific investigation due to the fact that there is hardly a product
or process that does not involve the use of energy. Some of the sci-
entific achievements developed in our laboratories have dir' ap-
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plication in the energy industries, while others have application in
industries throughout the U.S. economy.

DOE's technology transfer program is designed to ensure that
the maximum benefit of Federal research and development is real-
ized by industries, universities, and state and local governments
while we maintain our general scier.ce, energy and defense-related
missions.

The selected commercial applications of DOE technologies by the
private sector assists in developing the U.S. industrial base.

DOE and its predecessor agencies have significantly transferred
technology over the past 40 years. The spin off of technology from
our laboratories has resulted in the establishment and advance-
ment of industry wide, as well as sector-specific industries in fields
such as science and medicine.

Examples include the nuclear power industry, nuclear medicine,
supercomputers and precision engii.eering. In these areas, DOE
either provided the base technologies and techniques required for
new industries, or was intimately involved in the private industry
in the development of a group of new technology products.

The Department carries out its R&D missions through a system
of laboratories, universities and private companies. Technology
transfer is integrated within the research and development pro-
grams throughout the syste.n. The Department performs tnis inte-
gration in two ways:

First, by sponsoring, in cooperation with industry, long-term,
high-risk research efforts that are unlikely to be undertaken by the
private sector alone; and second, by facilitating the effective trans-
fer of technology, making the results of research available widely
and promptly in the marketplace.

In the remaining time, I would like to briefly address several of
the areas of Departmental activity.

As to Bayh-Dole: DOE is implementing the 1980 Bayh-Dole, as
amended. We have been amending our contracts with nonprofit op-
eratrrs of DOE labs so as to allow contractors to retain ownership
patent rights.

The contracts lb.- Fermi National Laboratory, Princeton Plasma
Physics Laboratory, Ames Research Center, and the Solar Energy
Research Institute have recently been so amended.

Modified patent and data provisions have also been agreed to in
completed negotiations with the Argorne National Laboratory.
Similar contract provisions are being negotiates: with the contrac-
tors for the Lawrence Livermore, Los Alamos, Lawrence Berkeley,
and Brookhaven National Laboratories.

As to class waivers: In addition to the requirements of Bayh-
Dole, DOE is in the process drafting broad class waivers that
will allow for-profit contractor to retain ownership of patent
rights in many cases.

These class waivers will have effect of making available to
the private sector a significant nu. If inventions developed or
to be developed under contracts with DuL,.

The Department has issued several slab.. *-ers in the past
which permit our contractors to retain owner. atent rights,
including those developed at our laboratory facilit,..

Ary
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As to cooperative agreements: DOE has used in the past, and
continues to ase its existing statutory and regulatory authorities to
enter into cooperative agreements and other arrangements with in-
dustry, and to use the flexibility of these authorities to negotiate
equitable arrangements with third party sponsors regarding owner-
ship and rights in intellectual property.

Strong emphasis in these negotiations has always been placed on
commercialization of the technology. An example of these arrange-
ments include the Steel Initiative and the Clean Coal Technology
Program.

For example, in the Clean Coal Technology Program, partici-
pants have been permitted to elect to retain patent rights, either
under the Bayh-Dole Act for small businesses, or on a case-by-case
basis for large businesses.

As to patent waivers: Between January 1, 1980, and December
31, 1986, DOE has waived or licensed the patent rights to approxi-
mately 40 percent of the patent applications resulting from DOE
funding.

During this period, DOE obtained approximately 3,400 patents
applications of which approximately 1,360 have been waived or li-
censed. The waivers were accomplished using for the most part a
case-by-case advance and identified invention waivers together
with earlier class waivers.

It should be noted that these numbers do not include those
patent applications for which nonprofit and small business contrac-
tors acquired rights pursuant to the provisions of the Bayh-Dole
Act.

As to the royalty sharing for government-employee inventors: In
addition to our present statutory requirements, DOE has decided to
use the 15 percent royalty sharing provisions of Section 7 of the
Federal Technology Transfer Act for Government-employee inven-
tors.

As to intellectual property rights: A final area of developing in-
terests which I would like to mention is contractor rights to intel-
lectual property for jointly funded research and development.
Indeed, just last month, DOE established a task force to study the
transferring of intellectual property rights and to look at the issues
related to liberalizing contractor retention of data developed under
DOE cost-shared array. zements. This study is still underway in the
Agency.

In conclusion, we are currently reviewing the Executive Order to
determine how best to implement the many aspects addressed
therein. The Department will be implementing its various pro-
grams and activities as soon as these studies are completed, com-
mensurate with the already demonstrated commitment to technolo-
gy transfer.

As I have stated previously, the Department continues to support
technology transfer as an important objective of the Agency and
looks forward to additional successes in the future uses of the new
initiatives set forth in the Executive Order.

Thank you, very much, Mr. Chairman. I think that is just a part
of my statement, and I would ask that the remainder- -

Mr. WALGREN. Your full statement will be entered in the record.
[The prepared statement of Mr. Farrell follows:]
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Mr. Chairman and members of the Committee, I am pleased to

appear before you today to discuss the Department of Energy's

efforts to enhance U.S. competitiveness through our (DOE's)

technology transfer program, particularly as these efforts may be

affected by recent legislation and the President's Executive

Order No. 12591, dated April 10, 1987, for Facilitating Access to

Science and Technology. The Executive Order was issued as part

of the President's competitiveness initiative and to implement

provisions of the Federal Technology Transfer Act of 1986. Both

the Order and the Act are directed primarily at Government owned

and Government employee operated laboratories (commonly referred

to as GOG0s) rather than government owned and contractor operated

laboratories (commonly referred to as G000s). Even though the

Department of Energy performs most of its work through contractor

operated laboratories, the Department plans to implement those

provisions applicable to GOGOs and, to the extent appropriate

within the spirit of the Act and Order, we will implement the

same at our contractor operated laboratories.
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The Department of Energy has a wide range of technology

transfer activities resulting in exciting new opportunities for

universities and U.S. companies and new and better technologies

for the nation. In 1966, approximately 25,000 scientists and

engineers performed more than $5 billion in research and

development in DOE laboratories. The knowledge and skills of

these scientists and engineers, along with specialized equipment

and facilities, represent a significant part of our nation's

science and technology base. Since its origin in the Atomic

Energy Commission, the Department of Energy and its laboratories

have always been committed to technology transfer in their R&D

programs. More than ever before the resources of the DOE labora-

tories are available to universities and industry through a

larger variety of channels.

In the course of doing mission research efforts, many

commercial spin-off's have occured. For example, DOE is helping

teach deaf people to speak, finding ways to diagnose Alzheimer'.,

disease, treating rare forms of cancer and heart disease, and

exploring ways to make corrective lenses obsolete through direct

reshaping of the cornea. DOE laboratories are helping U.S.

companies develop more efficient, less costly ways to make steel;

computer manufacturers to produce smaller, more powerful

microchips; and engine manufacturers to design and build more

efficient, cleaner engines. DOE has developed a gasket to

prevent tree roots from clogging sewer lines, found ways to

increase the shelf life of fruits and vegetables, and developed

new window materials that insulate better than currently used

glass windows.
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Research at the DOE laboratories encompasses a wide scope of

scientific investigation. Though all DOE R&D is firmly rooted in

its general science, energy and defense-related missions, there

is much opportunity for spin-off into other areas. There is

hardly a product or process that does not involve the use of

energy. Some scientific achievements have direct application in

the energy industry, while others have application in industries

throughout the U.S. economy.

DOE's technology transfer program is designed to ensure that

the maximum benefit of Federal R&D is realized by industries,

universities, and state and local governments while it maintains

the scientific mission focus of its R&D laboratories. The

selected application of DOE technologies by private companies

helps to strengthen the U.S. industrial base.

DOE and its predecessor agencies have made significant

science and technolcgy transfers over the past 40 yaars. The

broadest contributions have been in the establishment and

advancement of whole industries and fields of science and

medicine. Examples include the nuclear power industry, nuclear

medicine, supercomputers, and precision engineering. In these

areas, DOE either provided the base technologies and techniques

required for new industries or was integrally involved with

private industry in the development of new technology.
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The Department carries out its R&D missions through a system

of government laboratories, and contracts with universities and

private companies. Technology transfer is integrated within the

R&D programs throughout this system.

Technology transfer at DOE takes many forms, providing

flexibility to meet industry needs and ensuring that research

results can be utilized most effectively. Universities, private

companies, and state and local governments are all important

partners in DOE's technology transfer efforts. For example, some

of DOE's research is in fundamental scientific phenomena and is

most appropriately transferred to universities through their

participation in large experimental facilities at DOE labora-

tories. Other research focuses on advanced engineering

techniques and is best transferred to private companies through

collaborative R&D efforts. Such a broad-based program can

provide technology to the nation in the most effective manner.

The Department of Energy laboratories perform basic and

applied research and development in three fundamental areas:

general science, energy science and technology, and defense-

related technology. This R&D is supported by strong capabilities

in a variety of disciplines, including physics, biotechnology,

chemical sciences, material sciences, geosciences, engineering,

and life sciences. Ninety percent of DOE Natioaal laboratory

funding goes to its nine large, multiprogram national

laboratories. The re Aining 10% goes to laboratories that
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specialize in a single program area, such as high-energy physics.

Thirty-two of DOE's 36 laboratories are contractor-onerated by

universities, private companies and nonprofit firms. DOE

laboratories operate in a unique environment in which the

expertise from numerous scientific and engineering disciplines is

applied to complex problems that require a multidisciplinary

approach. Similarly, important technology development

opportunities often exist as the intersections of several

scientific disciplines, requiring integration and synthesis of

scientific contributions from many fields. This

multidisciplinary approach, which has been successful in meeting

our national scientific needs, works for industry through the

technology transfer process.

In the past year, DOE and its laboratories have received

awards and recognition from national organizations that confirm

the significance of DOE's research and technology efforts. In

1986, nine DOE laboratories received IR-100 Awards for developing

21 of the 100 most significant new technical products. These

awards are selected by "Research and Development" magazine in an

annual competition that recognizes innovators and organizations

for outstanding practical technical developments on the basis of

their importance, uniqueness, and usefulness. DOE's winning

products range from a superprecise engineering lathe that can cit

.ttaterials to an accuracy hundreds of times finer than a human

hair to a small medical kit for "labeling" blood cells with a

radioisotope. In the past six years, scientists and engineers at
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DOE facilities have received more than 100 IR-100 Awards. Also,

in 1986, the Federal Laboratory Consortium (FLC) for Technology

Transfer presented 12 Awards of Excellence to employees of DOE

laboratories, recognizing uncommon creativity or initiative in

the transfer of technology. The chairman of the FLC and four of

its six regional coordinators are representatives fr.= DOE

laboratories.

The Department offers a variety of technology transfer

opportunities for industry and universities. For example, large

experimental facilities are available to university and

industrial users to perform research on specialized equipment

that is often unavailable elsewhere in the United States or the

world. More than 200 of these user facilities are available for

scientific research at DOE laboratories. During the past five

years, industry participation has nearly doubled. In 1986, more

than 500 industrial participants representing approximately 200

companies performed experiments on specialized equipment at

laboratories throughout the United States. Facilities are

available free of cost, provided results are openly published, or

proprietary industrial research can be undertaken at private

expense. In all cases, full patent rights are retained by the

user.

Also currently, some 20 industrial researchers arepart of

the Laboratory Industry Technology Exchange Program at DOE
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multiprogram laboratories. These are cost-shared experiences in

technology transfer in which scientists and engineers work at the

laboratories for 6 months or more.

A fundamental function of DOE's technology transfer program

is also the transfer of scientific knowledge to the university

research community. Approximately $360 million is provided to

universities as direct support of R&D. Additional funds are

provided for operation of contractor user facilities for a total

of $800 million of Department resources supporting university

research and education each year. These include summer and

academic-year research opportunities for more than 3,000 under-

graduate and graduate students each year at the laboratories and

collaborative research programs and subcontracts between

laboratory and university research groups. Each laboratory

operates a variety of programs specially tailored fo university

interactions. For example, Argonne National Laboratory operates

8 programs for visiting faculty, 11 for graduate students, six

for undergraduate students, and three for high school tetchers

and students. Because these programs allow faculty and students

to take advantage of facilities and resources not often available

at most universities, they aid in the transfer and sharing of

scientific knowledge within the research community.

In addition, the unique resear^h capabilities of the DOE

laboratories are available to help solve industry's technical

problems. Private firms may fund proprietary research at a DOE
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laboratory when it is compatible with the laboratory's scientific

mission and requires its specialized capabilities. In addition,

in 1986, over $23 million of R&D was conducted directly for

industry by the DOE multiprogram laboratories.

It should be noted that last year, 27 new companies were

formed based on technology spinoffs from DOE laboratories, and

more than 200 technologies were transferred to existing firms.

Many of these startups and transfers occurred because licenses

were available from DOE. A large engine manufacturer, for

example, signed a license agreement for commercial application of

nickel and nickel -iron aluminide alloys developed by Oak Ridge

National Laboratory scientists. The broad retention of patent

rights by DOE laboratory contractors may provide even more

opportunities to stimulate industrial interest in technology

developed in DOE.

The Department has also made impressive progress in pursuing

collaborative research projects with industry. Last year, 44

collaborative projects totaling more than $16 million were

jointly funded representing an industry-government partnership

that utilized laboratory resources. Technical collaborations

occur through a variety of interactions ranging from informal

exchanges to cooperative research and development projects. In

one proposed collaborative project, several DOE laboratories will

be helping the U.S. steel industry become more competitive by

developing advanced techniques for making steel. Current focus
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is on development of a process for direct steelmaking from ore or

scrap iron and development of an electromagnetic continuous

casting process. This project uses the combined capabilities of

several Federal laboratories and is cost-shared with U.S. steel

companies.

The Department is also preparing to initiate cooperative R&D

ventures in its Fossil Energy and Conservation/Renewable Energy

Programs. These efforts are intended specifically to apply

Government sources and technical expertise to new, privately

initiated corporate ventures, thereby facilitating the transfer

of federally-funded technology or knowledge into a business

environment.

These results speak louder than words in demonstrating the

Department's continued commitment to improving the industrial

competitiveness of the United States through its technology

transfer efforts.

The following are a few items of interest in the

intellectual property area which also show the level of

importance that DOE places on technology transfer and recent

legislative enactments.
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o DOE is implementing Pub. L. 96-517 (Dole-Bayh), as amended

by Pub. L. 98-620 in 1984, by amending contracts with

nonprofit operators of DOE labs to allow contractors to

retain ownership of patent rights. The contracts for Fermi

National Laboratory, Princeton Plasma Physics Laboratory,

Ames Research Center and SERI have recently been so amended.

The modified patent and data provisions have also been

agreed to in completed negotiations for Argonne National

Laboratory. Similar contract provisions are being

negotiated with the contractors for the Lawrence Livermore,

Los Alamos, Lawrence Berkeley and Brookhaven National

Laboratories.

o DOE is in the process of drafting broad class waivers that

would allow for-profit contractors alto to retain ownership

of patent rights in many cases. These class waivers will

have the effect of making available to the private sector a

significant number of inventions made or to be made under

contracts with DOE, including our GOCO contractors. DOE has

issued several class waivers in the past which permit

contractors to retain ownership of patent rights, in many

arrangements, including industry use of DOE "GOCO

laboratory facilities.
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o DOE has decided to use the 15% royalty sharing provisions of

Section 7 of the Federal Technology Transfer Act of 1986 for

Government-employee inventors.

o DOE has in the past, and continues even more today, to use

its existing statutory and regulatory authorities to enter

into cooperative agreements and other arrangements with

industry and to use the flexibility of these authorities to

negotiate equitable arrangements with third party sponsors

regarding ownership and rights in intellectual property.

Strong emphasis in these negotiations has always been placed

on commercialization of the technology. Examples of these

arrangements include the Steel Initiative and Clean Coal

Technology Program. In the Clean Coal Technology Program,

for example, participants have been able to elect to retain

patent rights; either under Dole-Bayh for small businesses,

or pursuant to case-by-case advance patent waivers.

o Since 1980, DOE has waived or licensed to others the patent

rights to about 40% of all patent applications resulting

from DOE funding (i.e., of about 3400 patent applications

resulting from DOE funded activities, about 1360 have been

waived or licensed). The waivers were accomplished using

for the most part case -by -case advance and identified

invention waivers, together with some earlier class waivers.
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These numbers do not include those patent applications for

which nonprofit and small business contractors acquired

rights under the authority of the Dole-Bayh Law.

o Indeed, just this last month, DOE has established a task

force for Intellectual Property, of which I am the Chairman,

to look at ...ssues related to liberalizing contractor

:atention of data developed under DOE cost-shared arrange-

ments. This study is still underway in the agency.

In addition to these activities, program elements of the

Department are currently reviewing the recent Executive Order to

determine how best to implement the many aspects addressed by the

Order. The Department will be implementing the various programs

and activities of the Order as soon as these studies are

completed, commensurate with its already demonstrated commitment

to technology transfer.

As I have stated previously, the Department continues to

support technology transfer as an important objective of the

agency and look forward to additional successes in the future

using the new initiatives set forth in the Executive Order.

[-_-------.
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Mr. WALGREN. What can be said about this class waiver ap-proach versus the case-by-case waiver approach? We are getting
strong statements from people who have been involved with DOE
who have-not had the benefit of a class waiver, and therefore, as I
understand it have had to wait a substantial period of time, which
totally distorts the patent process.

Not only would I be right in saying that that requires the inven-
tor to put-the money up front, prior to waiver, and many inventors
are not able to do that, but at the same time, the patent has beenregisteredis that correct?and so it is there for DOE to use for
various liurposes, but yet not there for the inventor to take to apriiate commercialization effort.

FARRELL. Mr. Chairman, if I could respond to that, first with
a general statement. You have to remember that in DOE-fundedcontracts,. that one of the missions of the Department is National
defense, National security. It is a large part. We are the old Atomic
Energy Commission; we did come out of the Manhattan Project.

We do have certain defense-related activities. We also have
energy research in our other funding projects situations where thepatents rights are transferred freely to our contractors. Where you
come into problems is where you have the National security aspectof it.

Mr. WALGREN. How about if we tried to separate the National se-curity aspect out? There must be a logical way to do that.
Mr. FARRELL. We are attempting that, Mr. Walgren. We will behaving class waivers coming up. Right now, I think it is about a 13-

step process. We do plan on streamlining that down to a level ofabout a 5-step process.
In other words, we have class examiners, security examiners out

in the field. When something comes up, it will be ruled upon either
by the security examiner in the field and sent back to DOE head-
quarters for final review.

Mr. WALGREN. It is my understanding that certainly half of theinventions in DOE are not defense or security related, and more-
over, that security review is pretty well accomplished within sixmonths. Yet we are still faced with case-by-case waivers taking two
years, or thereabouts, or certainly well over six months.

We have received some lists, which just as a random sample are
13 months, 2 years, 15 months, 1 year, 2 years, and it is our under-standing that the security clearance should, at best, take six
months. There would be no reason for that extra delay.

Mr. FARRELL. I appreciate that. Again, Mr. Walgren, if you willnote in the regulations that were just issued by the Department of
Commerce, final in March, there is in, as it relates to the Bayh-
Dole, a provision in there that we do have a six-month time period.
If we have not exercised our rights within six months, we lose it.Mr. WALGREN. Now DOE has yet to issue regulations coveringthat process; is that correct?

Mr. FARRELL. That is correct. The Department of Commerce hadthe lead on that.
Mr. WALGREN. How long is it going to be before DOE is in a posi-tion to issue responsive regulations?
Mr. FARRELL. We hope to have them out within several months.But we arc following the regulationsthey are mere implementing
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regulations. We will be following the Department of Commerce reg-
ulations to a general degree. We see no problem with them.

Mr. WALGREN. Is there any problem with the Department of
Energy granting contractors exclusive licenses to copyrighted mate-
rials, reserving, as I understand it, only a royalty-free use on or
behalf of the Government?

Mr. FARRELL. Let me answer it this way: If we are talking just of
copyright, is there a ptoblem? No, there is no legal problem. You
are talking to the General Counsel.

There is no legal problem in doing that. Where we are running
into problems right now is the request for ownership of that data.
One of the missions of the Department of Energy is in its research,
to get the results of that research out promptly to the general
public.

We are a research institute. Everyone should be benefitting from
the superconductors we have been talking about, to other situa-
tions. What we are running into now, Mr. Chairman, is the situa-
tion of joint funding.

If I am a private corporation and am going to put the money up,
do I own the data that is coming out of the research? Why would I
put up money if ell of a sudden something, the data that is gener-
ated from that goes out to the general public? That is something to
new to us.

There is no legal impediment to us to copyright. We have to look
at it, though.

Mr. WALGREN. Let me understand. I thought that the structure
of the law and the intent that was agreed on was that the inventor
would have an exclusive license to take advantage of the incentives
that somebody with an exclusive license would have, but we only
reserved title and therefore use by the Government onby or on
behalf of the Government. Am I wrong in that?

Mr. FARRELL. I am not sure that I followed the track of your
question. You have the Atomic Energy Act, the Federal Non-
Nuclear Act, the title goes to the Federal Government.

.13ayh-Dole, Stevenson-Wydler of 1980 which had mechanisms of
getting technology out to the private sector. You have Bayh-Dole
amendments of 1984 where we have the small businesses and non-
profits getting title to the patents.

We have the Federal Technology Transfer Act that applies to the
GOG0s, not to the GOCOs. I think I have been told we have 36 lab-
oratories; 32 are GOCOs not covered by the Federal Technology
Transfer Act. Only four do; 700 employees, $250 million budge

Mr. WALGREN. But you had indicated that responsibility was to
get the information out to the general public. Now when you do
that, you completely undermine the concept of copyright. If there
is a copyright interest that we could get some leverage out of, we
are turning our back on that.

I thought that we were intent on providing copyright to copy-
rightable materials, like software. I thought we were providing a
copyright to the inventor except for use on behalf of the Govern-
ment.

Mr. FARRELL. We have the authority to do that. In the National
Software Center, rim by Argonne, the software goes to that, the in-
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formation is released to the public generally at that time. You ne-
gotiate for software on a case-by-case basis.

Mr. WALGREN. You have more than authority; do you have an
obligation to provide the inventor of copyrightable material a
useful copyright, except for the reservation of Government use?

Mr. FARRELL. Does the Department have a legal obligation? Are
we talking legal or moral?

Mr. WALGREN. Is it in the law?
Mr. FARRELL. Mr. Chairman, our laws require public dissemina-

tion of the data.
Mr. WALGREN. I see. But in individual contracts you can provide

fer copyright. Is that the idea?
Mr. FARRET.I. There is no legal prohibition of that. We would ne-

gotiate that on a case-by-case basis.
Mr. WALGREN. In instances where you do provide for the copy-

right to flow to the inventor or the developer of the copyrightable
material.

Mr. FARREzz. That is correct.
Mr. WALGREN. You reserve a right for Government use.
Mr. FARRELL. That is correct.
Mr. WALGREN. Because we paid for it.
Mr. FARRELL That is correct.
Mr. WALGREN. But now the problem, as I understand it is, that

the Government is interpreting that right to go way beyond Gov-
ernment use, and in fact are allowing licenses to copyrighted mate-
rials that were under the contract to flow to the inventor, allowing
licenses for use of that beyond pure Government consumption, or
pure Government use.

Mr. FARRELL. As the General Counsel, that has not been brought
to my attention. We have been more interested at the Department
in our mandate to get the information out, to make it public. We
are the National Laboratories. We are a resource tr the country; to
get that information out to the general public.

Mr. WALGREN. But where you have a contract that provides for
the pursuit of a copyright with that inventor, then you don't have
an obligation to get that material out to the public. You have an
obligation to use it for the Government's purposes, but not get it
out there in competing private sector use, in some way.

Mr. FARRELL. That is correct. If the contract so states, that is ab-
solutely correct, Mr. Chairman.

Mr. WALGREN. Let me ask how the Department of Energy deter-
mines if an invention comes under the National Security Exemp-
tions to the amendments to the patent laws. Do we have a good
framework for looking at that with clarity?

Mr. FARRELL. We have a series of classifications, security, for per-
sonnel at all of our facilities, for all of our contractors. They review
it, make an initial determination. It comes back to headquarters,
comes to my office. We look at it. We have patent examiners look
at it and there is a determination made.

If there is no National security concerns, the patent is freely
given.

Mr. WALGREN. How long does that take?
Mr. FARRELL. We have agreed now it will be six months. It has

taken longer; undoubtedly it has taken longer in the past.
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Mr. WALGREN. So there should be no instance, literally, of any-
thing going beyond ten months, or thereabouts, in the resolution of
whatever an inventor's relation with the Department of Energy
ought to be. Is that a fair statement?

Mr. FARRELL. Not to a total degree, because you would be negoti-
ating from that point. Let's say in three months you determine, no,
there is not. Then you negotiate with the contractor who wants the
patent, who thinks it is a patentable process.

You have a situation in some of our facilities now where a proc-
ess might be determined to be patentable. We have in our contracts
allowable cost provisions. Some of the contractors would like to uti-
lize the monies flowing from the contracts for patent application
proceas. That is not an allowable cost.

We would have to amend our regulations. We are in the process
of doing that, in the process of negotiating it. But to say six
monthsall we are doing is making a determination. Then you ne-
gotiate, and we hope it does not take six months to determine
whether or not there is a National security interest. You would
hope it would be quicker than six, or then you lose it.

Mr. WALGREN. In all those instances there ought to be in the
record evidence of the contractor not agreeing to a term offered by
the Government. I am trying to get at situations where the Govern-
ment is just not processing these proposals.

Mr. FARRELL. If I could answer the question this way, Mr. Wal-
gren. I came onto this job in May 1985. I heard about this situation.
I have visited the labs, talked to the patent people, in particular;
what were the bottlenecks? We hoped we have cleared those up.

I have personally visited Oak Ridge, Los Alamos, Lawrence
Livermore, Albuquerque, Chicagoall of our facilitiesdiscussed
this situation and discussed it with patent counsel and made sure
these things move. We are keeping a watch on it.

Mr. WALGREN. As I said to the President's Science Advisor, we
are told that there is actually an instance out there where the Jap-
anese and the Europeans are marketing software in our country
that the person who has a right to expect a copyright and a license
to market that in our country is not yet able to do co because they
have not been able to get through DOE's licensing process.

That is a bizarre result, and we ought to be giving that to you in
writing and asking you to look at that as a case and make sure
that whatever the blocks are, they are nc t unreasonable and that
that kind of circumstance is not replicated.

We will get that to you in writing, and I would appreciate your
response.

Mr. FARRELL. If I could just comment. I have talked to the Secre-
tary about this situation. He is very familiar with some of the alle-
gations that have been made. He fully supports, needless to say,
the Executive Order, the applicable laws. He :s very concerned
about the competitiveness of the U.S. economy and the patent proc-
ess, and we are working as best we can.

Mr. WALGREN. Mr. Boghiert.
Mr. BOEHLERT. One quick two-part question. How have DOE labs

been working with State technology transfer programs and do you
find any of the State technology transfer programs particularly
successful?
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Mr. FARRELL. I could submit that for the record. I am, again,
the General CounsA. i Con't deal directly with the States. We deal
with.the major universities. I can get it for the record.

TheAssistant Secretary, Fossil Energy (FE), has initiated an aggressive approach
to the enhancement of technology research, development, and transfer with the
States via Memoranda of Understanding. The Memorandum of Understanding
(MOU) is a written agreement which broadly defines basic understanding-, and de-
scribes a mechanism for coordinating fossil activities to be engaged in by the De-
partment of Energy (DOE) and the participating State. Specific agreem& nth are then
developed between. DOE/FE and the participating State organization(s) to imple-
ment specific agreed to fossil .research, development and/or technology t, rifer

These specific agreements are referenced as An-exec to the appropriate
MOU.s.

At present, three such MOU's have been entered into by DOE/FE. The pnrticipat-
ing States are 'Alaska, Illinois, and Indiana. DOE/FE is in the final etages of enter-
ing an MOU agreement with Utah, and discussions are underway with Texas, Cali-
form:, Alabama, Virginia, West Virginia, Wyoming, New York and Kentucky.

Under DOE/FE's decentralized Trogram management approach, the inn;: nnenta-
lion of specific projects under the MOU are carried out by the appropriate i sore o-
nes. State Technology transfer programs have experienced varying levels to: "sur
cess ", depending on State objectives and priority in objectives. Some of the more
generally accepted successes in technology transfer are Ohio, Indiana, Michigan and
New York. This is not to say that other State programs have not been as successful,
but simply have not been as visible.

Mr. BOEHLERT. That is fine. That is all I have, Mr. Chairman.
Mr. WALGREN. The Chair will recognize the Gentleman from

North Carolina, Mr. Price.
Mr. PaicE. Thank you, very much, Mr. Chairman.
Mr. Farrell, I wonder if you could help me get a little clearer pic-

ture of how this process actually works, the soliciting partners in
these various enterprises.

Do you have some way of seeking our partners, collaborators? Do
you wait to be solicited? Is there something that could be called an
outreach program that you have underway?

Mr. FARRELL. I would have to respond to that for the record. The
General Counsel's office does not have an outreach program. You
have the National Software Center, you have conferences. We do
get the information out as quickly as we can on what we are doing.

The private sector identifiesI know I have contact, if it is not
daily, it is every other dab, from the Counsel for our contractors on
these issues. I just had a meeting of 80 contractor' counsels in
Santa Fe, New Mexico last month, talking about these issues. How
do you get these things outs? They will keep you informed.

But we are lawyers talking together. I would have to submit ex-
actly how it is done, whether there is an outreach program under
energy research, or others. I would have to submit that for the
record.

OUTREACH PROGRAM

The Department of Energy has a Department-wide outreach program that is del. -
gated to its laboratories. The focus of this program is to provide opportunities for
adoption and use of federally funded technology developments by the private sector
and State and local governments. Effective communication that these opportunities
are available is essential if new knowledge from the Federal research laboratories is
to be applied through development of new products and processes for improved
international competitiveness of U.S. industry. These opportunities include numer-
ous kinds of outreach activities, which are one-to-one direct researcher contact, visi-
tors to the laboratory, technical documents and software, symposia and conferences,
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patents and patent licensing and assignments, personnel exchanges, cost shared con
tracts, grants, advisory groups, user facilities, work for others, and training opportu-
nities. Several of these outreach activities often are used together and therefore are
identified as the "technology transfer process." This process can be generically de-
scribed as people interactions related to scientific and engineering technological ac
co mplishments.

Mr. PRICE. That would be helpful and I would appreciate your
doing that.

I wonder how much interest foreign firms have shown in work-
ing with DOE labs. Do you have any cooperative arrangements
with foreign firms? Does the Executive Order affect such arrange-
ments?

Mr. FARRELL. We do have cooperative arrangements with foreign
participation in some of our lab research. We have under fossil, we
have joint agreements with Italy and several of the other countries,
but, again, I would have to submit that for the record.

The Department of Energy has several international agreements through its lab-
oratories. I have summarized these by laboratory for Sandia National Laboratories
(SNL), Los Alamos National Laboratory (LANL), and Lawrence Livermore National
Laboratory tl.INL).

For SNL, equal/exchange agreements exist with foreign countries in the following
technical fields. For fossil energy, there are agreements with Japan, Germany, Italy,
Israel, and Venezuela. In the field of combustion research, there are agreements
with Brazil, Japan, England, Italy, France, and Germany. For solar energy, there
are agreements with Spain and Israel. For nuclear reactor safety, there are agree
ments through the Nuclear Regulatory Commission with Germany, Japan, and Eng
land. In the field of magnetic fusion material science, there are agreements wit
West Germany and Japan.

Current LANL examples of cooperative agreements with foreign governments in
elude Mexico Petroleum Research Institute and their nuclear research institute
LANL also has agreements with Japan, Italy, and Euratom in the area of magnetic
fusion energy plus with several Caribbean countries in the area of alternative
ene.hy resources. Furthermore, LANL trains nuclear reactor safeguard's inspectors
for the IAEA (International Atomic Energy Agency) and develops safeguards instru
mentatioi, and techniques for the IAEA. We also have scientific exchange programs
with several foreign countries in the area of basic nuclear physics using our Meson
Physics Facility. Finally, a recent past example of a cooperative agreement was
with Japan and Germany, who cooperated with and supported our hot /dry rock geo-
thermal energy program.

LLNL has an employee exchange agreement with the Philips Research Laborato-
ry, Eindhoven, the Netherlands. Under this agreement, both organizations will ben
efit from the precision engineering technology of the other. Engineers from the two
laboratories will spend one year at the other laboratory. LLNL will gain precision
grinding technology from Philips, while Philips will gain some precision matching
technology from LLNL. The technologies are important to LLNL programs in preci-
sion optics.

LLNL also has a work-for-others agreement with a Brazilian coal company, CO-
PELMI. Under this agreement, COPELMI is funding an LLNL program to assist
their efforts in determining the feasibility of in-situ coal gasification in Brazil DOE
and LLNL research in coal-gasification will benefit from results of the effort.

Additionally, LLNL is currently procuring glass for the Nova laser from the Hoya
Corporation in Japan. Hoya is also providing glass to the Commissariat a l'Energie
Atomique of France with which LLNL has an agreement regarding laser glass re
search and development.

Now, does the Executive Order affect an existing international
agreement?

Mr. PRICE. Yes, would it have any effect on those?
Mr. FARRELL. No, it would not. An Executive Order is not the

law of the land. It is an administrative procedure set forth by the
President pursuant to the law. So if something is a treaty, or an
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Executive Agreement that is in effect now, it would not cancel any
previous agreements.

Mr. PRICE. Later today, we are going to hear from the Council on
Government Relations, and they willI don't know if you have
seen that testimony, but they will be recommending I understand
that the ownership of software and other technical data remain
with the contractor; that Government rights be limited to data spe-
cifically listed in agreements; and thirdly, that Government rights
not interfere with the ability of universities to transfer or commer-
cialize theinformatiori.

There;'too, you may want to respond for the record, but if you
had a chance to look at that 'testimony and would care to respond,
I would beiappy to hear your response.

Mr. FARRELL. I have not seen their testimony. Ownership could
hinder the disSemination of information. It is just a cautionary
aspect. How long should they own it? Two years, four years? I am
not sure. We do have an intellectual property task force. I chair it.
These are issues that have come up from the field and from else-
where.

They are changing the mission of the Department of Energy
when you so tie up that type of information. Generally, you really
change the mission of the Department, and I am not sure whether
that is good or bad. I am not the one to ask.

As a lawyer, I would caution the Congress on that and look at it
on a case-by-case basis, not as a generalI certainly would not
have legislation to that effect.

With regard to the data rights policy proposed by the Council on Government Re-
lations, our concern is basically that it would be inconsistent with the statutory re-
quirements for dissemination of information which DOE and some other agencies
are subject to. I would hope that in enacting any such policy into law, the Congress
would reconcile it with existing statutory data rights policies so that agencies do not
have conflicting authorities in this area. A policy restricting the dissemination of
the results of federally sponsored research would have a major impact on DOE mis-
sions and responsibilities.

Mr. PRICE. Well, Mr. Chairman, if we could request answers to
these questions, that the record be held open for those. The matter
of the outreach programs that DOE has underway, and the ques-
tion of any impact at all this might have on foreign agreements
with foreign firms, and then any further response you would care
to submit on the COGR recommendations.

Mr. WALGREN. Without objection, that will 1:43 the order.
Mr. PRICE. Thank you, Mr. Chairman.
Mr. WALGREN. Mr. Brown.
Mr. BROWN. No questions.
Mr. WALGREN. Ms. Schneider.
Miss SCHNEIDER. I was just looking through the remainder of

your testimony. And since you are a lawyer, as you said earlier, I
don't have any questions that are particularly directed toward the
legal pursuit, that our Chairman had already reviewed with you.

But I just want to state, in case you are in a meeting with the
other researchers or folks at DOE, that to say consistently in the
testimony of anyone who is representing DOE, that you are doing a
great job insofar as energy efficiency research and development is
concerned, is I would say not quite accurate.
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We have the potential to save $150 billion per year, to save the
consumers that amount of money. We know that for every tax
dollar that we invest in energy efficiency technology we save $50

It seems to me that the constant fight that we have to have with
the Department of Energy insofar as a budget that reflects the po-
tential of energy efficiency, the fights are ridiculous when we see
other nations, our competitors, taking the markets in seven out of
ten of the areas where we had hoped to excelbe that in light
bulbs, refrigeration, motors, photovoltaics, or whatever.

I just want you to have the record straight f"om this side of the
Congress that in fact it is al- gays a very unpleasant struggle with
the Department of Energy to get them to put their money where
their mouth is. Their mouth has consistently said through their
latest report that energy efficiency is very yaluable. They say let
the marketplace determine where we will make our investments;
we will support the winners and not the losers.

But consistently, they are popping up, the various energy suppli-
ers, that are not the best investment for the dollar. That is the end
of my speech.

Thank you for listening. If you have a comment in response, that
is fine. I just wanted you to be aware that I, for one as a member of
this committee, am very frustrated in how we every year have to
fight, and we are fighting rigat now to get the appropriate money
allocated for energy efficiency technology. This is the area where,
internationally, we are losing our comp,':tive edge.

I am very saddened to see this because the Secretary of Energy
and of the Interior, and many of the people at the National Labs
that I have spoken with, are all predicting an energy crisis.

I am very convinced we are going to have one, and I would hate
to be in Congress at the time when I am going to have to say
well, we blew it, again. We are up to crisis management, rather
than preventive medicine.

Thank you for your indulgence.
Mr. WALGREN. Thank you.
Let me express our appreciation for your testimony and we will

submit some things that we will then get back for the record, and
we appreciate your coming.

Mr. FARRELL. Thank you, very much, Mr. Chairman.
Mr. WALGREN. Thank you.
With apologies to the fourth panel, if they would permit, we, out

of some time constraints that some of the Members have, would
like to move to the fifth panel, and promise on our side to be very
abbreviated and not impose on your time.

If I could call Richard Geltman, for the Committee on Economic
Development and Technical Innovation, from the National Gover-
nors' Association, Dr. Frank Rhodes, the President of Cornell Uni-
versity, and Joe Kazmarek, of Impact Technology in Bethlehem. If
you folks would come forward, we would appreciate your joining
us.

The written statements will be made a part of the record, and
the Chair would recognize Mr. Boehlert for an introduction.

Mr. BOEHLERT. It is a pleasure for me, Mr. Chairman, to welcome
Dr. Rhodes, from the internationally recognized and acclaimed in-
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stitution, Cornell University. Dr. Rhodes, it is a pleasure to have
you here.

I are very much looking forward to your testimony, as I am to
the others on this panel.

Mr. PRICE [presiding, Mr. Geltman, would you like to proceed?

STATEMENTS OF RICHARD B. GELTMAN, STAFF DIRECTOR, COM-
MITTLE ON ECONOMIC DEVELOPMENT AND TECHNICAL INNO-
VATION, NATIONAL GOVERNORS' ASSOCIATION, WASHINGTON,
DC; FRANK H.T. RHODES, PRESIDENT, CORNELL UNIVERSITY,
ITHACA, NY; AND JOE KAZMAREK, IMPACT TECHNOLOGY, INC.,
BETHLEHEM, PA

Mr. GELTMAN. Thank you, Mr. Chairman. I appreciate the oppor-
tunity for the National Governors' Association to appear before
you, to testify today on two proposed bills, the Competitiveness En-
hancement Act of 1987, and the Federal Industrial Extension Serv-
ice Act of 1987.

The Center on State and Local Initiatives on Productivity, Tech-
nology and Innovation to be established, pursuant to the Competi-
tiveness Enhancement Act of 1987, is consistent substantively and
intergovernmentally with the views of the National Governors' As-
sociation, and the National Governors' Association endorses that
bill.

State gOvernments have initiated programs to enhance the U.S.
competitiveness position. They are experimenting with a variety of
tools and techniques and often undertaking the same activities in
different circumstances, and to achieve different purposes.

While this experimentation is desirable, there is little evaluation
going on at the State level, however, as we described in recent
NGA publication, "Revitalizing State Economies." That was a pub-
lication that we released at the end of August of this past year.

In NGA's review of State economic development programs, we
were unable to determine what types of intervention works best
and under what circumstances.

To see if it were possible to develop common evaluation method-
ologies, NGA just completed a roundtable discussion in conjunction
with the National Academy of Science.. It was apparent from the
April 10 meeting that more needs to be known about present State
efforts at evaluation, that generic measures for self-assessment for
particular typos of programs need to be developed, and that more
impartial, National evaluations need to be conducted.

The Competitiveness Enhancement Act of 1967 is conceptually
sound_ It recognizes that States and localities have the primary re-
sponsibility for assisting businesses improve their productivity,
technology and izinovativeness.

States and localities need a clearing house on state and local ini-
tiatives to enhance American co.npetitiveness, and it is economic to
do this nationally.

States and localities need assistance with conducting evaluations,
developing evaluation methodologies and learning of evaluation re-
sults.

Federal programs and policies need to complement and support
state and local initiatives, and there is a role for an independent
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Federal watchdog to recommend improvements in related Federal
programs.

The Federal Government can provide advice and technical assist-
ance to State and local governments on how they can improve
their own programs.

The Federal Government is the apprc?riate level of government
to conduct and support generic research on the process of stimulat-
ing productivity, technology and innovation.

The bill could be improved if the Center were asked to compile
and describe information on federal programs from other federal
agencies and independent leboratories and disseminate that infor-
mation to States so that Federal programs could be coordinated to
stimulate productivity, technology and innovation. This would
really be a second clearinghouse function to that which is proposed
in the bill.

The nrst clearinghouse function is to take a look at what states
are doing. The States are very interested in coordinating with the
Federal Government. They have a very difficult time assessing
what is being done at the Federal level, and if there were one-stop-
shopping, so to speak, it would at least provide the States with the
opportunity to know what is going on, rather than having to rely
on the desperate information sources and the Federal Register, it
would be very helpful to them.

Finally, it would be helpful to add to the list of Federal Depart-
ments, in Section (kX2) the Department of Housing and Urban De-
velopment. They support a number of the programs and economic
development which are useful for technology and technology trans-.
fer.

Mr. Chairman, I would be happy to answer any questions.
[The prepared statement of Mr. Geltman follows:]
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Mr. Chairman:

I would like to open my remarks by thanking you for inviting a

representative of the National Governors' Association to testify before you

today on two proposed bills, the "Competitiveness Enhancement Act of 1987" and

the "Federal Industrial Extension Service Act of 1987." In my statement this

corning, I indicate the "Competitiveness Enhancement Act of 1987" is

consistent with NGA's policy, the bill is conceptually sound and meets state

needs, and the "Federal Industrial Extension Service Act of 1987" could be

merged with the former bill.

The National Governors' Association is keenly concerned that the United

States retain its preeminence as the economic leader in the global economy.

To assist in achieving that goal Governor Clinton appointed a gubernatorial

Task Force on Jobs, Growth, and Co:re4titiveness that will be issuing a report

on July 26, 1987, in Traverse City, Michigan. The primary focus will be on

what states can do to improve America's competitive position.

The Center on State and Local Initiatives on Productivity, Technology and

Innovation to be established pursuant to the "Compet2 ...eness Enhancement Act

of 1987" is consistent substantively and intergovernmentally with the views of

the National Governors' Association, and NW endorses the bill.

The United States has long led the world in technological innovation, a

major source of strength. Now, however, our nation faces a serious challenge

to continued leadership in this area. At home, our technologies have matured

and the pace of saw new technological innovation has slowed; at the same

time, much of our infrastructure and industrial plant equipment is aging.

Abroad there is increased competition from emerging as well as established

industrialized countries.
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To attain and hold the leading position in global competition, American

businesses mist be technologically sophisticated; managed uv11; and

entrepreneurial. That is firms must be quick to develop and utilize

technological advances; firsts must be able to blend people, technology and

financial resources into flexible, productive operations; and firms must be

willing to take carefully calculated potentially high-payoff risks and must

have access to adequate financing and technical resources.

State governments have begun to address these imperatives. They are

experimenting with a variety of tools and techniques and often undertaking the

sane activities in different circumstances and to achieve different purposes.

While this experimentation is desirable, there is little evaluation going on

at the state level, as we described in a recent NGA publication "Revitalizing

State Economies." In NGA's review of state economic development programs, we

were unable to determine what types of intervention works best and under what

circumstances.

To see iE it were possible to develop common evaluation methodologies, NGA

just completed a roundtable discussion in conjunction with the National

Academy of Sciences. It was apparent from the April 10 meeting that more

needs to be known about present state efforts at evaluation, that generic

meas,res for self-assessment for particular types of programs need to be

developed and that more impartial, national evaluations need to be conducted.
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The "Competitiveness Enhancement Act of 1987" is conceptually sound. It

recognizes that:

0 States and localities have the primary responsibility for

assisting businesses improve their productivity, technology and

innovativeness.

0 States and localities need a clearinghouse on state and local

initiatives to enhance American competitiveness, and it is

economic to do this nationally.

0 States and localities need assistance with conducting

evaluations, developing evaluation methodologies and learning of

evaluation results.

0 Federal programs and policies need to complement and support

state and local initiatives, and there is a role for an

independent federal watchdog to recommend improvements in

related federal programs.

0 The federal governmant can provide advice and technical

assistance to state and local governments on how they can

improve their own programs.

797



795

0 The federal government is the appropriate level of government to

conduct or support generic research on the process of

stimulating productivity, technology, and innovation.

The bill could be improved if the Center were asked to compile and

describe information on federal programs from other federal agencies and

independent laboratories and disseminate that information to states so that

federal and state programs could be coordinated to stimulate productivity,

technology, and innovation. It would also be helpful to add to the list of

federal departments in subsection tk)(2) the Department of Housing and Urban

Development.

The proposed "Federal Industrial Extension Service Act of 1987" is similar

to but more limited than the foregoing bill, and could easily be merged with

it. It is not clear, however, how the services to be rendered by the Federal

Industrial Extension Service Program differ substantially from the present

services offered by the National Technical Information Service. In any case,

it might make sense to ope -ate the program through the Office of Productivity,

Technology and Innovation rather the National Bureau of Standards as proposed.

Mr. Chairman, I would be happy to answer any questions.
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. R. 2492
To establish within the National Bureau of Standards an Office of Extension

Services to support, advise, and assist the various State Industrial Extension
Services, and to provide for a 3-year pilot grant program to demonstrate
methods by which the Federal Government can help States establish, Im-
prove, and expand such Services.

IN THE HOUSE OF REPRESENTATIVES

MAY 21, 1987

Mr. BOEHLERT (for himself and Mr. MacKay) introduced the following bill,
which was referred to the Committee on Science, Space, and Techn'Iogy

A BILL
To establish within the National Bureau of Standards an Office

of Extension Services to support, advise, and assist the
various State Industrial Extension Services, and to provide

for a 3-year pilot grant program to demonstrate methods by

which the Federal Government can help States establish,

improve, and expand such Services.

1 Be it enacted by the Senate and House of Representa-

2 fives of the United States of America in Congress assembled,

3 SECTION 1. SHORT TITLE.

4 This Act may be cited as the "Federal Industrial Exten-

5 sion Act of 1987".
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1 SEC. 2. FINDINGS.

2 The Congress finds that-

3 (1) the ability of American industry to compete in

4 the international marketplace is eroding;

5 (2) greater industrial application of the latest ad-

6 vances in science and technology would help restore

7 American industry's competitiveness;

8 (3) State programs that work directly with compa-

9 nies to promote the appropriate use of state-of-the-art

10 science and technology have proven to be an effective

11 means of modernizing American companies, particular-

12 ly small- and medium-sized manufacturers; and

13 (4) such State programs are an effective means of

14 disseminating the results of federally-funded research.

15 SEC. 3. PURPOSE.

16 It is the purpose of this Act to establish a national pro-

17 gram to provide technical and financial assistance to the

18 States to enable them to create, improve, or expand their

19 programs of technical services to businesses.

20 SEC. 4. DEFINITIONS.

21 As used in this Act-

22 (1) the term "State Industrial Extension Service"

23 means a State program designed to help businesses,

24 particularly small- and medium-sized businesses, to en-

25 Nance their competitiveness through the application of
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2

3

4

5

6

7 and

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24 tion about Federal research and development pro-

25 grams;
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the latest science and technology, utilizing for this

purpose

(A) extension agents who work with specific

companies to improve their operations,

(B) workshops and seminars to disseminate

scientific, managerial, and technical information,

(C) other methods of working directly with

businesses to enable them to adapt science .and

technology to their operations; and

(2) theterm "Secretary" means the Secretary of

Commerce.

SEC. 5. ESTABLISHMENT OF EXTENSION OFFICE.

There is hereby established within the National Bureau

of Standards an Office of Extension Services, which shall

support, advise, and assist State Industrial Extension Serv-

ices by

(1) working with the Federal Laboratory Consor-

tium, the National Technical Information Service, the

National Science Foundation, the Office of Productivi-

ty, Technology, and Innovation, the Small Business

Administration, and other Federal agencies to ensure

that State Industrial Extension Services have informa-
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1 (2) helping States increase technology transfer by

2 applying lessons learned in other Federal and State

3 programs;

4 (3) acting as a single point of contact for Scate

5 Industrial Extension Services; and

6 (4) making members of its staff available to the

States to provide technical advice.

8 SEC. 6. PILOT GRANT PROGRAM.

9 (a) ESTABLISHMENT OF PROGRAM.There is hereby

10 established in the Department of Commerce a 3-year Indus-

11 trial Extension Service Grant Program (in this section re-

12 ferred to as the "Program"), designed to provide a demon-

13 stration of methods by which the Federal Government can

14 best help States establish, support, improve, and expand

15 State Industrial Extension Services.

16 (b) SELECTION OF PARTICIPATING STATES.(1) Any

17 State desiring to participate in the Program shall submit an

18 application therefor to the Secretary, in such manner and

19 form as the Secretary may specify, describing in detail the

20 particular activities it proposes to conduct in the course of

21 such participation, the manner in which it proposes to con-

22 duct such activities, and the nature and extent of its need for

23 assistance to support such activities.

24 (2) From among the States submitting applications

25 under paragraph (1), the Secretary shall select and approve

011 R 2492 III
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1 not more than 15 States (or regional consortia of States) to

2 participate in the Program. In making such selections the

3 Secretary-

4 (A) shall give preference to those States whose

5 participation in the Program appears most likely to

6 promote the objectives of this section and the purpose
7 of this Act, and whose applications indicate the great-

8 est need for assistance to support the activities in-

9 volved; and

10 (B) shall assure that to the maximum extent pos-

11 Bible (in order most effectively to achieve such objec-

12 tives and carry out such purpose) the grants made

13 under the Program are distributed to all regions of the

14 country and to States with differing forms of Extension

15 Services and differing types of businesses.

16 (c) GRANTS.-(1) From the funds appropriated therefor,

17 the Secretary shall make annual grants for the fiscal years

18

19

20

21

22

23

24

1988, 1989, and 1990 to each of the States (or consortia)

selected and approved under subsection (b) to participate in

the Program.

(2) Grants under the Program shall be mule in such

amounts and on such terms and conditions, consistent with

the objectives of this section and the purpose of this Act, as

the Secretary prescribes; except that in any event

!H11 2492 1H
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1 (A) the proceeds of each such grant must be used

2 to increase the number of businesses served by the

3 State's Industrial Extension Service or the amount and

4 quality of the services provided, and no part of such

5 proceeds may be used to pay for administrative ex-

6 penses; and

7 (B) each State receiving such a grant must. pro-

8 vide satisfactory assurances that it will contribute to

9 the cost of the activities to be conducted and the serv-

10 ices to be provided with the proceeds of the grant,

11 from State or local funds, an amount equal at least to

12 20 percent of such cost, and that such contribution will

13 be in addition to (and will not supplant or replace) any

14 other expenditures which would otherwise be made

15 from State and local funds for the same general

16 purposes.

17 (3) Any State may provide services under the Program

18 either directly, through the State Industrial Extension Serv-

19 ice or through other State agencies and State personnel, or

20 may arrange for the provision of any or all of such services

21 by institutions of higher education or other nonprofit institu-

22 Lions or organizations under contracts or other appropriate

23 arrangements entered into with them. In either case reasona-

24 ble fees for services may be charged the businesses being

25 served, and such fees may (subject to the terms of any con-

OHR 2492 111
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1 tracts or arrangements so entered into) be retained by the

2 State.

3 (d) REPORTS.-(1) Each State receiving grants under

4 this section shall submit annual reports to the Secretary on

5 the conduct of its activities under the Program, including in-

6 formation with respect to the number and types of businesses

7 served, the impact of such activities on jobs and economic

8 conditions, and such other matters as may serve to indicate

9 the extent to which the Program is promoting the objectives

10 of this section and the purpose of this Act within that State

11 (along with any suggestions it may have for more effectively

12 promoting such objectives and purpose). The final report of

13 each State shall be accompanied by an objective evaluation of

14 that State's activities under the Program, prepared by a

15 qualified independent public or private nonprofit organization

16 or agency under a contract or arrangement entered into by

17 that State.

18 (2) At the close of the fiscal year 1990, the Secretary

19 shall submit to the Congress a full and complete report on

20 the operation of the Program. Such report shall explain in

21 detail the respects in which the Program has been successful

22 in achieving the objectives of this section and one purpost, of

23 this Act and the respects in which it has riot, s ,all be acconi-

24 panied by the evaluations sn'omitted by the participuing

25 States under the last sentenze of paragraph (1) together with

24 iI2 111
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1 the Secretary's comments thereon, and shall set forth the

2 Secretary's recommendations for further legislative, adminis-

3 tre..ti.-t, and other actions to achieve such objectives and

4 purpose.

5

6

7

8

9

10

11

12

13 Act-

14 (1) the sum of $1,000,000 for the Office of Exten-

15 sion Services established in the National Bureau of

16 Standards under section 5;

17 (2) the sum of $250,000 for administrative ex-

18 penses incurred by the Secretary in carrying out the

19 Program under section 6; and

20 (3) the sum of $15,000,000 for grants to Sta,ls

(e) ROLE OF THE OFFICE OF EXTENSION SERVICES. -

In carrying out his functions under this section, the Secretary

shall consult with and appropriately utilize the personnel, fa-

cilities, and expertise of the Office of Extension Services in

the National Bureau of Standards.

SEC. 7. AUTHORIZATION OF APPROPRIATIONS.

There are authorized to be appropriated for each of the

three fiscal years 1988, 1989, Aid 1990, to carry out this

21 under such Program.

0
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100TH CONGRESS ti
I 1. R. 22191ST SESSION

To amend the Stevenson-Wydler Technology Innovation Act of 1980 to establish
a Center on State and Local Initiatives on Productivity, Technology, and
Innovation, and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

APRIL 29, 1987

Miss SCHNEIDER (for herself and Mr. WALOREN) introduced the following bill,
which was referred to the Committee on Science, Space, and Technology

A BILL
To amend the Stevenson-Wyaler Technology Innovation Act of

1980 to establish a Center on State and Local Initiatives on

Productivity, Technology, and Innovation, and for other
purposes.

1 Be it enacted by the Senate and House of Representa-

2 lives of the United States of America in Congress assembled,

3 SECTION 1. SHORT TITLE.

4 This Act may be cited a3 the "Competitiveness

5 Enhancement Act of 1987".
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1 SEC. 2. ESTABLISHMENT OF CENTER.

2 (a) ESTABLISHMENT.The Stevenson-Wydler Tech-

3 nology Innovation Act of 1980 is amended by inserting after

4 section 5 the following new section:

5 "SEC. 5A. CENTER ON STATE AND LOCAL INITIATIVES ON

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

PRODUCTIVITY, TECHNOLOGY, AND INNOVA-

TION.

"(a) ESTABLISHMENT. There is established in cr...?

Office of Productivity, Technology, and Innovation a Center

on State and Local Initiatives on Productivity, Technology,

and Innovation. The Center shall be headed by a Director for

State and Local Initiatives on Productivity, Technology, and

Innovation, who shall be appointed by the Secretary. The

Director shall report to the Secretary through the Assistant

Secretary.

"(b) CLEARINGHOUSE.The Center shall serve as a

clearinghouse of information on initiatives by State and local

governments to enhance the competitiveness of American

businesses through the stimulation of productivity, technolo-

gy, and innovation. To carry out the preceding sentence, the

Director shall

"(1) establish relationships with State and local

governments, and regional and multistate organizations

of such governments, which are carrying out such

initiatives;
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1 "(2) collect information on the nature, extent, and

2 impact of such ' initiatives, particularly information

3 useful to State and local governments and small

4 businesses;

5 "(3) disseminate information collected under para-

6 graph (2) to Congress, Federal agencies, State and

local government agencies, and the public;

8 "(4) publish handbooks and materials concerning

9 methods which may be used by State and local govern-

10 ments to enh,,nce the competitiveness of American

11 businesses through the stimulation of productivity,

12 technology, ar4 innovation; and

13 "(5) hold public and private conferences and

14 seminars.

15 "(c) Evaluation of State and Local Initiatives.(1) The

16 Director shall.

17 "(A) evaluate the effectiveness of initiatives by

18 State and local governments to enhance the competi-

19 tiveness of American businesses thr nigh the stimula-

20 tion of productivity, technology, and innovation;

21 "(B) develop methodologies for the conduct of the

22 evaluations described in subparagraph (A); and

23 "(C) disseminate information concerning the effec-

24 tiveness of any initiative evaluated under subparagraph

25 (A) and any methodology developed under subpara-
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1 graph (B) to Federal agencies, the Congress, State and

2 local governments, and the public.

3 "(2) The Director may only conduct an evaluation of a

4 State or local initiative under paragraph (1)(A) and dissemi-

5 nate information regarding the effectiveness of any initiative

6 under paragraph (1)(C) if the State or local government car-

7 rying out such initiative consents to and cooperates with such

8 evaluation.

9 "(3) In carrying out subparagraphs (A) and (B) of para-

10 graph (1), the Director may enter into contracts with State

11 and local governments and public and nonprofit entities. Any

12 such contract may provide that a portion of the costs of car-

13 rying out such contract will be paid by another Federal

14 agency, a State or local government, or a public or nonprofit

15 private entity, which is a party to such contract.

16 "(4)(A) The Director shall by regulation require any

17 public or nonprofit private entity which proposes to enter into

18 a contract under paragraph (3), whether by advertising or

19 negotiation, and which under such contract will pay a pertion

20 of the costs of carrying out such contract, to provide the Di-

21 rector, prior to entering into any such contract, with all rele-

22 vant information bearing on whether that entity has a possi-

23 ble conflict of interest with respect to (i) being able to render

24 impartial, technically sound, or objective assistance or advice

25 in light of other interests or relationships with other persons

lIR 2219 III
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1 or entities, or (ii) being given an unfair competitive advan-

2 tage. Such entity shall insure, in accordance with regulations

3 published by the Director, compliance with this paragraph by

4 subcontractors of such entity who are engaged to perform

5 similar services.

6 "(B) The Director shall not enter into any contract

7 under paragraph (3) unless the Director affirmatively finds

8 after evaluating all such information and any other relevant

9 information otherwise available to the Director, either that (i)

10 there is little or no likelihood that a conflict of interest would

11 exist, or (ii) that such conflict has been avoided after appro-

12 priate conditions have been included in such contract. Not-

13 withstanding the preceding sentence, if the Director deter-

1 4 mines that such conflict of interest exists and that such con-

15 flict of interest cannot be avoided by including appropriate

16 conditions in such contract, the Director may enter into such

1? contract if the Director determines that it is in the best inter-

18 ests of the United States to do so and includes appropriate

19 conditions in such contract to mitigate such conflict.

20 "(C) The Director shall publish rules for the implemen-

21 tation of this paragraph in accordance with section L,3 of

22 title 5, United States Code, as soon as possible after the date

23 of enactment of this section but in no event later than 180

24 days after such date.
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1 "(d) IMPROVEMENTS IN FEDERAL PROGRAMS.The

2 Director shall-

3 "(1) study ways in which Federal agencies can

4 use existing policies and programs to assist State and

5 local governments in carrying out initiatives to enhance

6 the competitiveness of American businesses through

7 the stimulation of productivity, technology, and innova-

8 tion;

9 "(2) make periodic recommendations to the Secre-

10 tary through the Assistant Secretary, concerning modi-

11 fications in such policies and programs which would

12 improve such assistance; and

13 "(3) convene meetings and conferences of Federal,

14 State, and local officials in order to carry out joint and

15 cooperative initiatives to enhance the competitiveness

16 of American businesses through the stimulation of pro-

17 ductivity, technology, and innovation.

18 "(e) ADVICE AND TECHNICAL ASSISTANCE.On re-

19 quest of a State or local government, the Director shall-

20 "(1) advise such government with respect to ini-

21 tiatives undertaken by such government to enhance the

22 competitiveness of American businesses through the

23 stimulation of productivity, technology, and innovation;

24 "(2) provide technical assistance to such govern-

25 ment with respect to such initiatives; and

OM 2219 111
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1 "(3) assist such government in determining

2 sources of assistance from other Federal agencies

3 which may be available to support such initiatives.

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20 ness of American businesses through the stimulation of pro-

21

22

23

24

25

"(f) GENERIC RESEARCH.The Director shall

"(1) conduct, or support the conduct of, generic

research on

"(A) the process of stimulating productivity,

technology, and innovation; and

"(B) methodologies for the evaluation of ini-

tiatives by State and local govemmems to en-

hance the competitiveness of American businesses

through the stimulation of productivity, technolo-

gy, and innovation; and

"(2) make the results of such research available to

Federal agencies, the Congress, State and local gov-

ernments, and the public.

"(g) ANNUAL REPORT.The Director shall prepare

and transmit to the Congress an annual report on initiatives

by State knd local governments to enhance the compet:bive-

ductivity, technology, and innovation. Each report required

by this section shall contain

"(1) a description of such initiatives;

"(2) summaries of evaluations conducted by the

Director under subsection (c);
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2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18
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"(3) a description of any research supported by

the Director under subsection (0 and of the fmdings

and conclusions of such research; and

"(4) recommendations for activities by Federal

agencies to support State and local initiatives to en-

hance the competitiveness of American businesses

through the stimulation of productivity, technology,

and innovation.

"(h) Focus OF ACTIVITIES.In carrying out the pre-

ceding subsections, the Director shall ensure that activities of

the Center focus on

"(1) State and local initiatives to stimulate the

formation of new small businesses, to increase the com-

petitiveness of industries, and to create a favorable cli-

mate for entrepreneurs;

"(2) State and local initiatives involving coopera-

tion among government agencies, regional organiza-

tions, businesses, labor organizations, and nonprofit

19 institutions;

20 "(3) State and local initiatives to-

21 "(A) gather and disseminate information;

22 "(B) promote research and development;

23 "(C) foster cooperation between labor and

24 management;

25 "(D) generate venture capital;

IIIIR 2219 III
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1 "(E) assist in the development of human re-

2 sources through technology and innovation;

3 "(F) organize partnerships among businesses

4 and educational institutions;

5 "(0) expedite the transfer of technology;

6 "(H) provide training in entrepreneurship;

7 "(I) improve management and technical

8 effectiveness of technology; and

9 "(J) assist in making technology available for

10 commercial use; and

11 "(4) State and local initiatives to encourage the

12 establishment of flexible, computer-integrated manufac-

13 turing systems.

14 "(i) LIMITATI0NS.-(1) The Director shall not-

15 "(A) provide financial assistance to a State or

16 local government to suppt rt the implementation of any

17 initiative to enhance the competitiveness of American

18 businesses through the stimulation of productivity,

19 technology, and innovation, other than any financial

20 assistance which is necessary for the conduct of an

21 evaluation of such an initiative under subsection (c);

22 "(B) provide financial assistance to support State

23 and local government initiatives to stimulate economic

24 , development through the conduct of public works or

25 the repair or replacement of infrastructure;
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1 "(C) provide any assistance to a State or local

2 government in efforts to encourage a private business

3 to locate any facility in a State or local jurisdiction or

4 to relocate any facility from one State or local jurisdic-

5, tion to another; and

6 "(D) consider any issue included in, a specific

labor-management agreement without the consent and

8 cooperation of all parties to the agreement.

9 "(2) The Director may conduct, or provide for the con-

10 duct of, research with respect to matters described in sub-

11 paragraphs (B) and (C) of paragraph (1).

12 "(j) REGIONAL OFFICES.In fiscal year 1989 and each

13 of the succeeding fiscal years, to carry out this section, the

14 Director shall assign professional personnel of the Center to

15 regional officers of the Department of Commerce.

16 "(k) ADMILISTRATION.(I) The Secretary shall ,carry

17 out paragraphs (7) and (8) of section 5(c) through the

18 Dkector.

19 "(2) In car; ;ng out this section, the Ditector-

20 "(A) shall work closely with other Federal agen-

21 cies, including the Department of Agriculture, the De-

22 partment of Defense, the Department of Labor, the

23 National Science Foundation, the Sm211 Business

24 Administration;

011R 22IP 111
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1 "(B) may, jointly with other Federal agencies,

2 enter into contracts with public and nonprofit private

3 entities; and

4 "(C) shall work closely with Fetieral, State, and

5 local agencies responsible for enhancing export oppor-

6 tunities for United States businesses.

7 "(1) ADVISORY BOARD.- -The Director shall establish

8 an advisory board to advise the Assistant Secretary and the

9 Director on the policies, priorities, and activities of the

10 Center. The advisory board shall include a broad range of

11 members, including officers of State and local governments,

12 leaders in business and labor, and experts on productivity,

13 technology, and innovation. The advisory board may make

14 recommendations to the Assistant Secretary, the Director,

15 and the Cmgress concerning ways in which Federal agencies

16

17

18

19

20

21

22

23

24 succeeding fiscal years. Amounts appropriated under this

25 subsection shall remain available until expended.".

can use existing policies and programs to assist State and

local governments in carrying out initiatives to enhance the

competitiveness of American business through the stimulation

of productivity, technology, and innovation.

"(m) AUTHORIZATION OF APPROPRIATIONS. To

carry out this section, there are authorized to be appropriated

$500,000 for fiscal year 1988, $1,000,000 for fiscal year

1989, and $1,500,000 for fiscal year 1990 and each of the

'1 -6 Iiip2219 III
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1 (b) DEFINITIONS. Section 4 of such Act is amended by

adding at the end thereof the following new paragraphs:

"(13) 'Center' means the Center on State and

Local Initiatives on Productivity, Technology, and In-

novation established by section 5A.

"(14) 'Director' means the Director for State and

Local Initiatives on Productivity, Technology, and In-

novation appointed under section 5A(a).".

"(c) REPORTING BY ASSISTANT SECRETARY.Section

5(b) of such Act is amended by adding at the end thereof the

2

3

4

5

6

7

8

9

10

11 following new sentence: "The Assistant Secretary shall

12 reprt directly to the Secretary. ".

0
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Mr. PRICE. Thank you. We will forego any questions until we
have heard from all the Panel Members. Dr. Rhodes.

Dr. RHODES. Mr. Chairman, I am grateful for the opportunity to
speak to you and I want to congratulate you and Members of your
Committee for sponsoring these hearings.

We believe that the universities, and especially the research uni-
versities have a vital contribution to make, not only in training the
next generation of engineers and scientists, but also in the transfer
of technology from their own research and extension efforts.

My own mstitution, Cornell University, for example, ranks third
in the Nation in research expenditures. We spend about $225 mil-
lion a year in research funding. That comes from the Federal Gov-
ernment, it comes from the State, but it also comes from founda-
tions, and increasingly from industry.

In fact, engineers and scientists from many of the leading corpo-
rations work side by side on the campus, at the same benches as
our own people. These include such well-known corporations as
IBM, Corning Glass, General Electric, McDonnell Douglas and
AT&T.

This pattern is part of a virtual explosion that has taken place in
recent years in alliances between the universities and industry. In-
creasingly, as the land grant university, our faculty are called upon
not simply to provide agriculture advice and assistance throughout
the State, but also to play a wider role in supporting the develop-
ment and growth of new and existing industries.

And that not only for the General Electric and the IBMs of the
world, but also for the small businesses and the small entrepre-
neurial firms from whom, if they get the assistance they need, is
going to come the next generation of industrial leaders.

125 years ago this year, in 1862, Congress authorized the Morrill
Act, and that Act developed a proposal to create an organized net-
work of universities throughout the Nation, the land-grant univer-
sity system. That was at a time of similar economic distress for the
Nation.

It enabled the land-grant universities to foster not only agricul-
ture, and extend the benefits of their knowledge throughout each
of the States, but also to teach the mechanic arts, or what we
should now call engineering. And, although the land-grant univer-
sities have provided instruction in engineering, they have not had
the means to develop a research program in engineering that could
be disseminated to the people of the States they serve.

I am proposing today that we need a new kind of extension pro-
gram, one that I would call an industrial extension program, not
modeled exactly upon the old land-grant agricultural extension
program, but something equivalent to it with individual scientists
and engineers serving in a new role to advise corporations, both
large and small.

That would involve not simply walking the country lanes and ad-
vising farmers, but a sophisticated network of computers and data
banks, helping to cope with the enormous technical diversity and
needs represented by American industry.

I should say that we already have the forerunner for that kind of
industrial network in existence. Cornell, for example, is a principal
node in a number of high-speed fiber optic and satellite networks
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that already link the National Supercomputing Center at Cornell,
directed by Nobel Laureate Ken Wilson, with other universities,
with GoVernmetit labs, and. with major industries throughout the
Stitte4i4id around the Nation.
"SO 'a -model eizists which could serve as a basis for this. The

model propose of an industrial extension network is also consist-
ent with other model's that already exist.

We have, for example, such models as those at the National Sci-
ence'Foundation,-Creating,University-basedsupercomputer Mnters.
In the State of New York we have 'a State-funded program, sup-
porting centers for advaiicedlechnOlogy.

The'cne atCoinell devoted to biotechnology has for its industrial
partners General Foods, .Kodak and-Union Carbide, and that model
could be crpanded on a much greater basis.

So', I. aro' seeking to.suggest that models exist which should en-
coue -us; to 'consider the development of legislation to establish
an industrial. xtension ,program, nationwide, that would urge the
states to set up at the State level, statewide efforts to provide clear-
ing houses and support for scientific and technical information.

That ,would be ;improved, I think, if the States developed those
centers on existing land-,grant campuses. That would shorten the
lead time betireen research and development. Models already exist
for the Sea Grant, program and a Water Resources Research legis-
lation.

I hope that if you do choose to fund tbis, that initial funding will
at least be sufficient to enable us to judge the value of the experi-
ment. I recogniie, of course, that any request for funding from the
Federal"Geveriunent faces severe constraints at a time like this,
but I also believe, Mr. Chairman, that you and the Congress are
correct, and the current emphasis that you now place on economic
competitiveness as being amongst the most urgent national proh-
lerns That we face.

Unless we address and so -e that problem, everything else that
we cherish is likely to sun:.

Let me give two or three brief examples of ways in which Cornell
has jumped the gun on this and has not waited for a Federally fi-
nanced program; but has sought to reach out on a small scale to
provide models of industrial extension.

With a small, grant from the State of New York, we have set up
two working engineers who roam the counties, an eight-county
areaa4jacent to the university, to help in consulting concerning in-
dustrial needs.

They have already served 32 different companies, but out of the
900 companies in that eight-state area, about 350 others also re-
quire,adolitional help. Let me cite one specific example.

A small subsidiRry of Rubbermaid Corporation in the City of
Courtland, New York, has state-of-the-art injection molding ma-
chines but had not been able to use them efficiently. They sought
the help of our program in reducing the cycle times without im-
pairing the quality of the product. That now forms the basis of
studies by faculty members and students in support of that.

Another program supported by our School of Industrial and
Labor Relations, known as PEWS, seeks to integrate management
and labor together in avoiding plant closings and loss of jobs by
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concentrating on training and product development, &id increased
involvement of the work force in problem solving and cost-cutting.

One simPle example will show how effective that can be. In Buf-
falo, a,plant of Trico Products, a major manufacturer of vr= Idshield
wipers reached a, deciSion that it. would close its Buffalo with
a loss of 2,000 jobs and move its operations to the Mexico-Texas
border.

PEWS was ;invited in to discuss with management and labor
ways, in which productivity could be increased. For the sum of
$125,000 contributed jointly by the State, Trico and Cornell, they
set up management and employee teams that effectively saved 894
jObs.vhen:Tiico reversed its decision to move all its operations to
the Southwest.

Some were moved; almost half of the workers, however, continue
to be employed. It is not just small companies, but larger ones,
such as Xerox, which have shared the benefits of that particular
program.

A comparable program at Xerox has led to the savings of $3.7
millidn a year, more than 15 percent above the target level estab-
lished by Xerox in moving towards that particular consultation.

So we have already modest examples on a limited scale of well-
trained specialists in management and engineering, seeking to
solve the problems of small businesses and new industries in one
particular State.

Other efforts range from a catalogue of data base for industry
and labor force and building sites, to a mucn wider statewide data
base involving research and marketing.

I mention these because they are consistent with an initiative
that one university has taken which could be duplicated by many
others across the Nation. They provide a sampling only of what
could be done if a new program were developed that would encour-
age states to institute similar programs.

For well over 75 years, the extension based on the agricultural
program of our land-grant universities have brought extraordinary
gains in agricultural productivity and in the marketability of our
agriculthral products, not only at home, but also abroad. That has
contributed to a dramatic improvement in the standard of living in
our rural communities.

If Congress were to choose to encourage and establish the devel-
opment of an industrial exteasion system in the States, I believe
we could have similar achievements in productivity in our manu-
facturing industries. We could increase sales in overseas markets,
and we could contribute to a stronger n^tional economy and a
better life for all.

We should aspire to no less than that.
Mr. Chairman, I am grateful for the opportunity to speak before

you and I should be happy to respond to questions.
[The prepared statement of Dr. Frank Rhodes follows:]
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STATEMENT BY FRANK H. T. RHODES,

PRESIDENT, CORNELL UNIVERSITY

BEFORE THE SUBCOMMITTEE Oil SCIENCE, RESEARCH AND TECHNOLOGY

HOUSE COMMITTEE ON SCIENCE, SPACE AND TECHNOLOGY

April 30, 1987

Mr Chairman, members of the Committee:

I congratulate your committee for sponsoring these hearings on how

to capitalize on the strengths of America's basic research enterprise to

improve our industrial competitiveness in the world marketplace.

America's greatest strength has been, is, and always will be the

creativity of its people. Our research universities - -by advancing

knowledge in science, technology and many other fields--provide the

wellspring from which high technology flows, and on which our economic

competitiveness and social well being increasingly depend.

My own institution, Cornell University, for example, presently

ranks third in the country in research expenditures, spending about $225

million per year on research, with funding from federal, state,

corporate, foundation and 'astitutional sources. Included in this

activity are programs involving scientists and engineers from the

University, from government and from industry in such crucial fields as

microelectronics, biotechnology and supercomputing. Recent articles in

Forbes and Fortune magazines, for instance, have featured the

cooperative research programs at Cornell which are strengthening le

manufacturing position of such firms as IBM, Corning Glass, General

Electric, McDonnell Douglas and AT&T. Scientists and engineers from

these corporations work at Cornell with our researchers on both basic
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and applied research problems. This pattern of university-industry

interaction is part of what a recent National Academy of Sciences report

characterized as a "virtual explosion over the past several years in the

number and variety of university-industry alliances.'

Increasingly, our faculty are involved in improving mechanisms for

the transfer to the industrial sector of the results of university

research. Moreover, Corner's role as the land-grant university for the

State of New York confers ,
our university a special obligation for

public service. Fulfillment of that role has been manifest for more

than 75 years in agriculture through effective programs of the nation's

Cooperative Extension program. Corne-: has no less an obligation to

promote the economic well-being of our state and nation through outreach

and assistance to the business and industrial community--not only to the

IBMs and General Electrics of the world, but to the small businesses and

entrepreneurial firms, from amongst whom--if they can benefit from

access to expertise available from our research universities--will come

the new industrial leaders of tomorrow.

A few years ago I developed a proposal to create an organized

network linking universities and industries that would take as its model

the Morrill Act of 1862. It was the Morrill Act which created the

land-grant university system in this country at a time of considerable

national economic dislocation. The Morrill Act called upon the

land-grant institutions to foster not only agriculture but the teaching

of the "mechanic arts"--what we now call engineering.

Although land-grant universities have provided instruction in

engineering for more than a century, they have not received the

additi....al funding for research and extension--for discovery and
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dissemination--that his beet, crucial to success in agricultural

extension. I do not suggest that an industrial extension system needs

to replicate the traditional network of agricultural extension agents.

However, we do need something equivalent to a network of extension

agents to link the specialized skills of individual scientists and

engineers in our research universities to the particular technological

and management needs of individual companies- -large or small. The

extension agents for an industrial extension system would have to be

highly sophisticated and technically literate.

The system I envision also would involve extensive use of computer

networks from data banks to help cope with the enormous technical

diversity and complexity,presented by American. industry, The

forerunners of such networks already are in place involving major

research universities such as Cornell. Cornell is a principal node in a

number of high speed, fiber optic and satellite networks that link the

national supercomputing program at Cornell, directed by Nobel Laureate

Ken Wilson, to research universities, federal laboratories, and leading

corporations in New York State and around the nation. So a model

exists.

The kind of industrial extension system I envision can help

America run faster than our foreign competitors through innovation and

productivity, providing our industrial society with far better

"protection" than can import quotas, tariffs and other protectionist

measures.

The initiative I propose is entirely consistent with national and

state policy which encov-*les university-industry cooperation in a wide

variety of ways. I have already mentioned the Morrill Act and its
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charge to the land-grant universities to foster agriculture and the

mechanic arts in every-state. Today we have such examples as the

university-based supercomputer centers, sponsored by the National

Science Foundation with the stipulation that industry be i major partner

in both the support and use of these national resource facilities. In

New York State we have a program to support Centers for Advanced

Technology at universities, also strongly oriented toward industrial

participation and economic development. The Center at Cornell is

devoted to biotechnology in agriculture and has brought us into

partnership with Kodak, General Foods and Union Carbide.

Legislation to establish a national industrial extension system

could offer a helping hand to the individual states in setting up

administrative mechanisms to coordinate state -wide efforts and provide a

central clearing house for scientific and technical information. It

could charge the states with an obligation to channel funds to

universities to undertake industrial extension programs.

I believe the chance for successful implementation of a national

industrial extension system would be considerably improved if the states

were directed to establish the central administrative structure on a

university campus in each state. This would shorten and strengthen the

linkage between academia and industry and would lessen the chance that

all funding would come to rest in the administrative structures in the

state capitols. There are already good models for doing this in tne

Water Resources Research legislation and the Sea Grant program.

I am also concerned that the proposed initial funding be sufficient

to carry the program far enough to demonstrate the kinds of results

which will allow us, in the years ahead, to determine the effectiveness
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of the program. I recognize, of course, that the current fiscal

situation is such that any new initiative is very hard tk. launch at all,

let alone fund at the levels needed to ensure success. I believe,

however, that the Congress is correct in its current emphasis on

economic competitiveness as our most urgent national problem. We can

solve that problem only with bold steps. And unless we solve i6,

everything else that we cherish is threatened.

Because we believe as strongly in the industrial extension concept,

Cornell has not waited for the establishment of a federally financed

national program. Let me describe some of these efforts, because

specific examples help us all to understand what the concept of

industrial extension means in practice. These activities are generally

being undertaken on a small scale, in some cases with assistance from

the State of New York.

With a grant of $146,000 from the New York State Science and

Technology Foundation and equivalent support from the university, our

College of Engineering, in conjunction with the Cornell Cooperative

Extension system, established this year an Industrial Innovation

Extension Service, to help small- to medium-sized companies in the

eight-county area surrounding the uni,rsity to improve their

productivity and profitability.

Graduate el,:neers Berdell Boss art Herschel Blackburn, each with

solid industrial experience, work in the field as industrial extension

specialists. They identify companies that can benefit from new

technology, and develop ways to get the needed help. In some cases the

specialists provide direct assistance based on their own experience, as

in the performance of an operations audit. In other cases, tie problems
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have become subjects for student projects and research programs.

Companies have received help in production scheduling and inventory,

plant layout, integration of a CAD (Computer Assisted Design) system and

the application of manufacturing resources planning concepts.

So far, the specialists have been working with 32 firms. There are

907 industrial firms in the eight-county H.ea, and at least 362 of them

have been identified as potential clients. I want to emphasize that one

of the chief benefits of this program, from the university's point of

view, is the practical hands-on educational experience provided to

students.

Let me cite a specific example. A Rubbermaid subsidiary in the

city of Cortland, New York has state-of-the-art injection molding

machines, but sought the help of our College of Engineering for using

them more effectively. The goal of the project is to reduce cycle times

without impairing product quality. The first step is to simulate and

optimize mold-filling dynamics for deep cup molds. In the second phase,

the results of the research will be implemented in the plant.

Candidates for the degeee of Master of Engineering gain hands on

experience by assisting in this project under the guidance of Professor

K. K. Wang.

In another example, the Saulsbury Fire Apparatus Company in Tull',

New York has experienced production scheduling and inventory problems as

it has grown. Saulsbury is funding three of our Engineering students

under the direction of Professor Lee Schruben to study the application

of manufacturing resources planning concepts to their situation.

Another effort, based in the School of Industrial and Labor

Relations at Cornell, is called Programs for Employment and Workplace

t27
I,



e-

Systems (PEWS). PEWS has developed an integrated approach to avoid

plant closings and loss of jobs in New York State. Strategies to avoid

these closings range from training, product development, and

modernization, to increased involvement of the workforce in

problem-solving, cost cutting and improving productivity.

One well publicized example of PEWS activity involves the Buffalo

plant of Trico Products, Inc., a major manufacturer of windshield

wipers. The company planned to ms,ve its operations to the Mexico-Texas

border with a potential loss of 2,000 jobs to Buffalo's already

depressed economy.

PEWS co-director Peter Lazes used $125,000 contributed by New York

State and Trico to employ architects, business analysts and industrial

productivity experts to work with Cornell faculty, staff and students to

identify ways to improve the efficiency and effectiveness of Trico's

Buffalo operations. These experts spent months inside the Trico plant,

and perhaps most important t.f all, were successful in setting up

management and employee teams to seek cost-saving efficiencies. A few

months ago, Trico announcoe that although it was moving a substantial

part of its operations to the Rio Grande, the efforts to identify ways

to reduce costs in the BOWE, operations led them to decide to keep a

number of Trico operations in Buffalo, saving 894 jobs in the Buffalo

area.

Mr. Lazes and his colleagues also played an important role in a

cost-cutting union-management collaboration by Xerox Company in

Rochester, which enhanced that company's competitiveness without having

to resort to cutbacks in Xerox's labor force. The PEWS team worked with

both union and management to help develop and train shop-floor
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problem-solving teams, and to identify the necessary organizational and

policy changes to support and sustain these activities. The anticipated

savings from this effort amount to $3.7 million per year, more than 15

percent above the target set by the company when the experimental

project was started. PEiliS has also undertaken an extensive study of

employee involvement and work redesign in 32 shipyards, and is seeking

funds from the U.S. Maritime Administration to continue these

activities.

Here again, the success of these programs depends on well-trained

specialists who understand the problems in the field, extensive

involvement of Cornell faculty IN a wide variety of fields, and students

who are provided with an unparalled opportunity to learn skills that can

be applied to the real problems they will face when they enter the

workplace.

Professor Alan McAdams, of Cornell's Johnson Graduate School of

Management, has worked with graduate students to develop a comprehensive

database on industry, the labor force, buildings and sites, demography

and other characteristics germane to economic development in a

three-county area of upstate New York. The results of this study are

being used by local industry and by planning agencies. I should pcint

out that Cornell also hair a powerful economic development tool in the

Cornell Institute for Social and Economic Research (CISER), which has

developed statewide data bases of many sorts and specializes among other

things in survey research and marketing.

The recent expansion of extension activities in Cornell's College

of Engineering, School of Industrial and Labor Relations, and the

Johnson Graduate School of Management are characteristic of our effort

to broaden the focus of the University's extension programs to serve a
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new category of clients that need access to university-based.knowledge

if they are to remain competitive.

Last yeas I appointed a Commission of distinguished leaders from

New York and across the nation to reassess the historic mission of the

Cornell Cooperative Extension System in the light of socio-economic

changes ad to propose priority program areas for the future, taking

into account the needs and demographics of New York State and the

university research and knowledge base capability. The commission was

chaired by Robben W. Fleming, President Emeritus of the University of

Michigan and former President of the Corporation for Public

Broadcasting.

I would like to quote a key paragraph from the Commission's report.

"Applying research-based knowledge and encouraging networking

are means by which Cornell and county associations can contribute

to economic development throughout the state. Important program

opportunities are those that enhance small business, increase

recognition of the importance of the community infrastructure

including transportation, utilities and other local services,

stimulate recreation and tourism, protect water quality and improve

waste handling, improve energy efficiency of small businesses,

transfer biotechnology, and promote industrial innovation. Working

relationships can be established and expanded between business

firms and college researchers which will increase business

investments and private sector jobs. One very attractive aspect of

this set of problems is that it requires interdisciplinary talent

from several different colleges and also provides a close tie

between basic and applied research."
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Mr. Chairman, my remarks provide only a sampling of what Cornell

does to enhance America's productive capacity. I have not dealt with

similar and related activities which are underway at other universities.

Nor have I described in detail the close collaboration where industrial

researchers actually work side by side with our faculty members in the

laboratory. This, of course, is the situation in which technology

transfer can be most effective.

I do hope, however, that I have illustrated how Cornell and our

sister institutions can play an even more important role than they do

now in undergirding our nation's industrial strength and world

competitive position.

Thank you. I will be glad to respond to any questions you may

have.
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December, 1986

FRANK H. T. RHODES

Frank H. T. Rhodes is the ninth president of Cornell University. He was elected

on February 16, 1977, took office on August 1, and was inaugurated in tom: ceremonies

on November 10, 1977, all in the University's 113th year. (Cornell was founded in

1865.)

A geologist by training, he holds the faculty rank of professor of geology at

Cornell.

Before assuming the Cornell presidency, Rhodes was vice president for academic

affairs at the University of Michigan for three years. ow joined the Michigan faculty

as professor of geology in 1968, and, in 1971, was named dean of the College of

Literature, Science and the Arts, the largest of Michigan's 18 schools and colleges.

Rhodes was born October 29, 1926, in Warwickshire, England. He received a

bachelor of science degree with first-class
honors in 1948 from the University of

Bi,mingham, England, followed by a doctor of philosophy degree and a doctor of science

degree from the same institution. He holds 13 honorary degrees, including the degree

of LL.D. from the College of Wooster and
Nazareth College of Rochester, L.H.O. from

Colgate University, The Johns Hopkins University, Wagner College, Hope College,

Rensselaer Polytechnic Institute, LeMoyne
College, and Pace tioiversity, 0.5c. from the

University of Wales, Bucknell University, and the University of Illinois, and D.Litt.

from the University of Nevada at Las Vegas. He is an honorary member of Phi Beta

Kappa.

74-871 9-87rr-27

832



830

Page 2 -- Frank H. T. Rhodes

He went to the University of Illinois in 1950 as a postdoctoral fellow and

Fulbright scholar. From 1951 through 1954 he was a lecturer in geology at the

University of Durham, England.

He returned to the university of Illinois as sn assistant professor in 1954, was

named associate professor in 1955, and became director of the University of Illinois

Field Station in Sheridan, Wyoming in 1956.

Rhodes then went to the University of Wales, Swansea, In 1956 as professor of

geology and head Jf the geology department. In 1967 he was named dean of the faculty

of science there.

He has received numerous awards, including the Daniel Pidgeon Fund, lyell Fund and

Bigsby Medal, all from the Geological Society. He was the Gurley Lecturer at Cornell

in 1960 and director of the National Science Foundation-American Geological Institute

First International Field Studies Conference in 1961.

Rhodes was National Science Foundation senior visiting research fellow at Ohio

State University in 1965-66 and Bownocker Lecturer there in 1966.

Since 1962 he has been editor of the geology series of the International Library

of Science and Technology.

Rhodes is a member of the Geological Society of America, American Association of

Petroleum Geologists, Society of Economic Paleontologists and Mineralogists, the

Paleontological Society, the Palaeontological Association and the Palaeontographical

Society. He was chairman of the International Conodont Symposium in 1970. He is a

Fellow and has served as a council member of the Geological Society of London. He has

also served as vice president of the Palaeontological Association, and Secti.m C of the

British Association for the Advancement of Science.
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Page 3 -- Frank H. T. Rhodes

He served as external examiner In geology to the Universities of Bristol, Belfast,

Oxford and Reading and, for advanced degrees, to various other universities in

Australia, India, the United Kingdom and Canada. He was an official visitor, traveling
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Mr. PRICE. Thank you, very much, Dr. Rhodes. We will now hear
from Joe Kazmarek, of Impact Technology, Inc., Bethlehem, Penn-
sylvania.

Mr. KAZMAREK. Thank you, very much, Mr. Chairman, for the
opportunity to address this Committee and to share my perspective
as a small company who participates in a state-funded technology
transfer program.

Impact Technologies is a two-year old software development ci, 1-
pany who participates in a state-funded technology transfer pro-
gram..

Impact Technologies is a two-year old software development com-
pany who was started as a result from a grant from the Ben Frank-
lin Partnership Fund. Ben Franklin Partnership is Pennsylvania's
version of a technology transfer program, and has been in exist-
ence for five years. It was originally started as a $1 million con-
cept. It has now expanded to a $30 million per year program with
over $100 million a year in matithing contributions coming from
the private sector funds.

As Dr. Rhodes has pointed out in support of New York's pro-
grams and Cornell University's participation, Pennsylvania has a
similar program. We work with Lehigh University and are housed
on Lehigh University's campus. We work very closely with the uni-
versity in developing programs to help local and state private
sector industry improve the productivity of their operations.

At this point, I would like to comment on some of the key prob-
lems that we see in implementing the state programs and as a pre-
liminary to commenting on the two bills in question, I think some
of the key problem areas that exist are that there is a visibility
problem of state and federal programs.

There is no single source to which to turn to find which state
and federal programs are applicable to a given business scenario. I
also feel that there is a necessity, if a federal program were to be
set up for a performance dimension that needs to be added to this
program.

I also feel that there should be a requirement for some private
sector participation in the federal process because we bring a di-
mension to the decision-making process that would not otherwise
be possible.

A couple of key problems that Pennsylvania has had in imple-
mentation of its program is that there is a lack of regionalization
effort, and there is 9 tremendous amount of duplication of technol-
ogies, and duplications of efforts with respect to determining which
administrative policies would be most effective in implementing
the state technology transfer programs.

We also believe that the Federal Government should provide
some guidance for an overall economic strategy to improve global
competitiveness of American industries. We feel that the Federal
Government is in the bes' position to provide this initiative to state
technology transfer programs, and to private industry.

Finally, I believe that in addition to technology transfer, there
needs to be a technology awareness dimension to a federal program
that would be set up in order to foster business excellence, technol-
ogy awareness and excellence in innovation and entrepreneurship.
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First of all, I would like to discuss some of the problems confront-
ing businesses that wish to use the available technology programs.
We feel that the SPDC comes close to providing the service of visi-
bility; but even it does not have complete visibility and understand-
ing of all programs that-are available.

We feel that a referral service of sorts for any business, regard-
less of its size would be extremely helpful in quickly identifying the
full spcci,rtun of programs which could help a business with a par-
ticulaz problem or range issues.

Many of the existing state and federal programs which could
help a business with a particular problem or range of issues.

Many of -the existing state and federal programs lack perform-
ance measurement dimensions and the requirement of private
sector participation in academic institution research. While these
programs do increase the body of available technical knowledge,
without input of the parties who could ultimately use these tech-
nologies, many of the practical implications and limitations of such
research are often ignored.

Many programs do not strictly enforce performance criteria, such
as private sector matching fund measurement and economic impact
measurement.

Without a strict insistence upon this requirement it will be diffi-
cult to measure the success or failure of various projects, specific
private industries and academic institutions. Federal funding for
technology transfer programs therefore should insist on private
sector participation in the enforcement of project performance cri-
teria.

Most state-funded technology transfer programs have focused on
increasing and maintaining business activity within a state. This
has put many state programs and businesses from different states
in direct competitior with each other. This is not necessarily bad
since it fosters the continual improvement of state programs with
respect to other states, and promotes the fundamental underlying
philosophy of our capitalistic economy.

On the other hand, millions of dollars are being wasted on the
auplication of technology development in the name of success of in-
dividual state programs. Additionally, there is a large collective
body of knowledge which exists when one considers what each of
the state programs has learned about the successes and failures of
implementing their programs.

Many programs are not as successful as others simply because
they are newer and do not have the benefit of experience that the
older programs have. Also, there is a large variation in how each of
the state programs operate. With a more detaile. exposition of
each state's experiences, more effective programs would result
from the application of this collective knowledge.

Some of the state agencies have already recognized this opportu-
nity and have taken steps to encourage cooperation between state
agencies through the formation of regional consortiums.

In my written testimony, I point out several examples.
Technology transfer is an excellent concept and it is indeed

working. Impact Technologies has gone from a .,ne- employee com-
pany, with no outside capital investment, with strictly state grants,
we have been able to grow to a company of 13 employees, with pro-
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jected sales for 1987 of $1 million. By 1990, we feel Impact Technol-
ogies should have between 75 and 100 employees.

In order to overcome a problem as large as the economic difficul-
ties we face today, I feel that state programs could use direction
from the Federal Government to focus their efforts on technologies
and industries. which are most crucial in reestablishing our global
competitive position.

Upon reviewing the two bills in question, I find that both have
considerable merit in attempting to apply the technology which
state programs are helping to develop.

I would like to focus on the proposed Federal Extension Service
of 1987. My 'understanding of the bill is that it proposes to set up a
federal azency under the National Bureau of Standards in coopera-
tion with the National Technical Information Service.

This program would be responsible for supporting state-funded
programs by providing direct advisory and financial assistance,
acting as a central source for information about available programs
at all levels, encouraging regional cooperation between existing
programs, and making foreign technical literature and the services
of the federal laboratory consortium more accessible.

Additionally, each federal agency which provides industrial ex-
tension services shall be responsible for communicating available
services to the Federal IES director.

My initial reaction to the bill is that it is vague in its intent and
implementation. I think that the overall objectives of the bill are
essenlal to the improved success of state programs. However, the
details as to how this bill would accomplish these Gbjectives are not
very clear.

Also, I question the method by which payment would be made to
state programs in support of the IES. Should a state program
which provides $35 million of funding receive the same federal
dollar support as a state program which provides only $2 million in
annual funding? Perhaps a base federal amount proportional to the
amount of funding a s!-ate provides, plus a competitive request by
the state for federal amounts above and beyond the base amount
according to demonstrated need will provide more stai,e service per
federal dollar and encourage creative ways for states to enhance
their participntion in the program.

Also, might $500,000 be too little to start a federal program of
this nature, since only $500,000 is scheduled to remain with the
Federal Government?

The Senate Bill, S. 930, the Competitiveness Enhancement Act of
1987, is somewhat similar to the House bill, but I feel it is more
comprehensive in nature. The objectives of the bill are very clear.
The mechanisms by which the programs would function are more
clearly defined.

My interpretation of the bill is that it seeks to establish a new
federal agency and -: the existing Office of Productivity, Technolo-
gy and Innovation, that will focus on the stimulation and enhance-
ment of state and local programs, and the improved visibility of
federal efforts to the state programs.

I feel that the Senate bill effectively addresses key areas. Like
the House bill, it will establish .. federal agency to ,;,-..t as a clearing
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house abOut programs at all levels. This is critical to the function-
ing of the state programs.

It proiddes for a third-party evaluation of the effectiveness of in-
dividual state and loca: programs, thereby promoting a critical
evaluation and the sharing of such information between programs.

It also provides a mechanism by which the program would pro-
vide feedback for the improvement of existing federal prOgrams. It
also Firovidefi a single source for which agencies can turn to for de-
termining- 'applicable federal programs for a given scenario.

Section (f), generic research, I think is particularly interesting
and impressive. While funding has been available for assistance on
individual projects; I -fee-I that monies allocated to studying the
range of programa offered by various state and local agencies, their
relative successes, and the entire issue of economic revitalization
would yield a tremendous return on each dollar.

Benefits would also be derived at all government levels and
would stimulate greater creativity within state programs.

Section (h) on focus of activities defines the range of responsibil-
ities and opportunities of the Center. In my opinion, this is the
most impressive access of the bill. In addition to addressing most of
the concerns voiced in the preceding paragraphs, this section in-
cludes other topics in the scope of the Center on State and Local
Initiatives.

'These key enhancements are evaluation of programs to foster co-
operation between labor and management; assistance in the devel-
opment and retraining of human resources; training and entrepre-
neurship; and the improvement of the management of technology.

Also, the utilization of an advisory board composed not only of
federal members, but also of state and local officers, as well as pri-
vate sector business members and innovation leaders will provide a
broad perspective in enhanced state programs and business partici-
pation in the federal program. The use of this advisory board to
provide feedback to the legislative process that has created it, '9
also an important feature for successful implementation of tht
program enhancements.

Overall, I feel both bills address a sorely needed area of Federal
Government participation in state and local initiatives. I feel that
perhaps a combination of the two bills to provide incentives to the
states would be more appropriate.

I, once again, Mr. Chairn..in, thank you for the opportunity to
address the committee.

[The prepared statement of Mr. Kazmarek follows:]
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Good morning. My name is Joe.Kaczmarek and I am President and Chief
Executive Officer of IMPACT Technologies, Inc., a two year old software
development firm located Bethlehem,,PIL I am pleased to have the hc..or
of addressing the committee this morning on the topic of economic
revitalization through technology ,development and transfer. Today, I 'would
like to offer 2 perspectives in support of my analysis of the two bills in
question. The first is from that of a company who has been directly
involved with Pennsylvania's economic development program, the Ben Franklin
Partnership and Consortium. The second will be from the viewpoint of a
company whose business mission is to assist manufacturers in improving their
productivity and competitiveness through the application of advanced
manufacturinilnalysis and control technology.

IMPACT Technologies, Inc. started as a concept on a single sheet of Drexel
University notebook paper. The IMPACT philosophy centered around solving
productivity problems in small manufacturing environments by providing cost
effective information systems that are comprehensive enough to be used in
even larger environments. IMPACT began on the treacherous journey into the
highly competitive software world with no capital and a single personal
computer. With the assistance of the Ben Franklin advisory staff, IMPACT
was able to launch a local marketing campaign and secure enough contract
work to begin funding a large development effort. Subsequent Ben Franklin
grants have also assisted in the development effort and provided much needed
research work through Lehigh University.

I have been involved lath the Ben Franklin Partnership program and the
applied research team at Lehigh University since 1984. Since that time, I
have seen the scope and magnitude of the program increase dramatically. The
program was originally created to encourage research and development
interaction between academic institutions and private sector industry and
had $1 million allocated for funding the first year. It has now evolved
into a $28 million /year prezram, with over $100 million in private sector
matching funds, that not only supports development activities, but also
funds "incubator centers" across the state to assist startup companies
during their most'critical phase. These centers, several of which are
actually managed by Ben Franklin itself and housed ir. a Ben Franklin
facility, provide a wide variety of office services and many excellent
entrepreneurial assistance programs.

IMPACT is located in one of the Ben Franklin incubator facilities on the
campus of Lehigh University. We have received two challenge grants, one for

foalt0 Teano looles Inc
NET eon fuonichn Ceennolcgy Career
V5.Gooctran Cktue BONhern. PA 1601f-3715
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for each of the last two years. This year, IMPACT is involved with 3
manufacturing, firms who have potential projects and will participate in thesubmission ,ofAzilenqranklin proposals for the project year 1987-88. It is
largely thraugh the,rietworking efforts of the program and some outstanding
marketing direction provided by several of the entrepreneurial assistance
programs sponsored by the tenter that IMPACT has been able to grow to acompany of 13 employees with anticipated sales revenues of $1 million for1987.

Needless to say, these programs work. In this Instance, the program hasworked not only for IMPACT Technologies, but also for the manufacturing
companies' who 'will capitalize on the new technology that we have developed.
The program also promotes technology transfer -outside of the direct fundingarena by encouraging, oint ventures and strategic alliances between newtechnology sources and companies who need a new competitive edge.
Much has been written about the national economy of late, particularly an
ever increasing trade deficit and vulnerability to fluctuations in the globaleconomy. The source' ef this problem is dear: the decreasing
competitiveness of American manufacturing with respect to foreign
competitors has caused a negative trade in manufactured goods exceedingt132 billion. This deficit can most effectively be solved by addressing thekey problem of inefficiency in American manufacturing.

Many companies, professional societies and government agencies haveexplored the reasons for these inefficiencies and have spent considerable
resources studying the business environments of America's largest foreigncompetitors, especially Japan. Many reasons for foreign superiority were
cited: more modern manufacturing facilities and equipment, zovernmentpolicies more favorable to industry support, tighter trade restrictions, andworkers who receive a fraction of the pay of the average American factoryworker.

Initially, many Japanese manufacturing concepts quickly became the newAmerican buzz words: just-in-tiie manufacturing,, quality circles, etc...American industry responded by investigating ways to implement theseJapanese eon opts into our manufacturing environments. It soon becameapparent that many of the Japanese techniques were inappropriate for theAmerican way of doing business, our geography, and the fundamentalAmerican spirit. Over the last two or three years, we have noticed not
only an ever increasing loss of our manufacturing ppsition, but a noticeablededine in our ability to design superior cost effective products,particularly in the consumer' electronics industry.

_

This problem is beginning to have staggering implications. From my firsthand experience, I talk to customers every month who continue to lose morebusiness to foreign competition. The federal government must act quicklyand effectively in order to prevent further erosion. I believe that many ofthe states end the federal goverment already implemented excellentprograma to stimulate the competitiveness of existing business and the
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development of new business. These programs are indeed an excellent
start. But they are just that, a start.

One of the largest problems confronting businesses wishing to use available
technology transfer programs is the lack of visibility of all the state and
federal programs available to a particular business. The SBDC comes close
to providing this,service, but even it does not have complete visibility and
understanding of all the programs which may be available. I feel that a
referral service of sorts for any business regardless of its size would be
extremely helpful in quickly identifying the full spectrum of programs which
could help a business with a particular problem or a range of issues.

Many of the existing state and federal programs lack the performance
measurement dimension and the requirement of private sector participation
in acadcmie institution research. While these programs increase the body of
available technical knowledge, without the input of the parties who could
ultimately utilize these technologies many of the practical Implications and
limitations of such research are often ignored. Many programs do not
strictly enforce performarse criteria, such as private sector matching fund
measurement and economic impact measurement. Without a strict insistence
upon this requirement, it will be difficult to measure the success or failure
of various projects, specific private incustries, and academic institutions.
Federal funding for technology transfer programs, therefore, should insist
on private sector participation and the enforcement of project performance
criteria.

Most state funded technology transfer programs have focused on increasing
and maintaining business activity within a state. This has put many state
programs and businesses from different "tates in direct competition with
each other. This is not necessarily bad Ance It fosters the continual
improvement of state programs with respect to other states and promotes
the fundamental philosophy of capitalistic economy: competition. On the
other hand, millions of dollars are being wasted on the duplication of
technology development in the name of success of state programs.

Additionally, there is a large collective body of knowledge which exists
when one considers what each of the state programs has learned about the
successes and failures of Implementing their state programs. Many
programs are not as suceessNI as others simply because they are newer
and do not have the benefit of experience that the older programs have.
Also, there Is a large variation in how each of the state programs operate.
With a more detailed exposition of each of the state's experiences, more
effective programs would result from application of this collective
knowledge.

Several of the state agencies have already recognized this opportunity and
have taken steps to encourage cooperation between stet± agencies through
the formation of regional consortiums. An effort is currently underway
between Pennsylvania, Ohio, New Yes+ and Maryland to develop a regional
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approach to technology resource conserva,son,- and it appears that this
regional approach can be workable. Another argument in favor of the
regional approach is that state boundarles.are usually arbitrary lines and
thatlunctional,economic areas very often encompass N., or mot, states. It
Is my opinion the federal government should take eleadership position in
encouraging states to cooperate with each other in the definition of regional
strengths and weaknesses as well as the development of regional strategies
for improved competitiveness.

But the fe'sral government should go one step further and thoroughly
define the American economic problem and how the development of new
technologies and the transfer of existing technologies could assist in the
solution of that problem. Application of what is termed the marketing
approach" would be,extreaely helpful. What are America's economic
strengths and weaknesses! How do we capitalize on our inherent strengths
and Improve upon our native or acquired weaknesses?

Technology transfer is an excellent concept and it is working. However, in
order to overcome a probl^m as large as the economic difficulties we face
today, I believe that state INrograms could use direction from the Federal
government to focus their efforts on technology and industries which are
most crucial in reestaashing our global competitive position. State
governments simply do not have the focus or the resources of the federal
government to provide such direction. Without it, state programs will
continue to benefit industries within a depressed locality, state or a region,
but ,lot necessarily an entire Industry on a global level.

One additional observation before I provide my opinion of the two bills in
question. I have seen technology development and transfer programs help
existing businesses stay in business and grow as a result of the the Bon
Franklin Partnership Program. I have seen many entrepreneurs like myself
take a marketing concept and develop some very elaborate technologies to
bring new products and manufacturing processes to fruition. To this
extent, existing programs work very well.

But the effectiveness of competitiveness and productivity improvement
programs begins with understanding and commitment by business
management. I find this to be the weak link in the entire American
manufacturing environment. Advanced technologies will help only rshm.
corporate management knows how the application of this technology will
benefit their company and has a true vision of the corporate commitment
often required to make such technology work. Better education of upper
and middle management in the benefits and problems of advanced
manufacturing technology application is required beforn this technology
can be applied on a more widespread scale.

Upon reviewing the two bills in question, I find that both have considerable
merit in attempting to better apply the technology which state programs arehelping to develop. However, both bills have strengths and weaknesses
and I feel that a blend of the two approaches would be more appropriate. I
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would like to focus fist on the proposed Federal Extension Service Act of
1987.

My understanding of the bill is that it proposes to setup a federal agency
under the National Bureau of Standards In cooperation with the National
Technical Information Service. This program would be responsible for
supporting state funded programs by providing direct advisory and
financial assistance, acting as a central source for information about
available programs at all levels, encouraging regional cooperation between
existing programs, and making foreign technical literature and the service
of the Federal Laboratory Consortium more accessible. Additionally, each
federal agency which provides industrial extension services shall be
responsible for communicating the available services to the the federal IES
Director.

My initial reaction to the bill is that it is extremely vague In Its intent
and implementation. I think the overall objectives of the bill are essential
to the improved success of the state programs. However, the detas as to
how this bill would accomplish these objectives are not very clear. Also, 1
question the method by which payment is made to state programs in support
of the IES. Should a state program which provides 535 million of funding
receive the same federal dollar support as a state program which provides
82 million in annual funding? Perhaps a base federal amount proportional to
the amount of funding a state provides plus a competitive request for
federal amounts above and beyond the base amount according to
demonstrated need would provide more state service per federtl dollar and
encourage creative ways for states to enhance their participation in the
program. Also, might 5500,000 be too little to start a federal program of
this nature?

The Senate bill 5.930, the Competitiveness Enhancement Act of 1987
proposed by Mr. Bumpers is somewhat similar to the house bill, but more
comprehensive in nature. The objectives of the bill are very clear and the
mechanisms by which the program would function are nor,. clearly defined.
My interpretation of the bill ;s that it seeks to establish a new federal
agency under the existing Office of Productivity, Technology and
Innovation that will focus on the stimulation and enhancement of state and
local programs and the improvement of visibility of federal efforts to the
state programs.

I feel that the Senate bill effectively addresses several key areas

1) Like the house bill, it will establish a federal agency to act as a
clearinghouse for information about programs at all levels.

2) It provides for a third party evaluation of the effectiveness of
individual state and local programs, thereby promoting a more
critical evaluation and the sharing of such information between
programs.
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3) it provides a mechanism by which this program would provide
feedback for Improvement of existing federal programs.

4) It pr, ides a single source which state agencies can turn to for
determining applleablelederal programs for a given scenario.

5) Section (f), Generic Research, is particularly interesting. While
funding has been available for assistance on individual projects, I
feel that monies allocated to studying the range of programs
offered by various agencies, their relative successes, and the
entire issue of economic revitalization would yield a tremendous
return on each dollar. Benefits would be derived at all
governmental levels and would stimulate greater creativity in state
programs.

6) Section (h) on "Focus of Activities" defines the range of
responsibilities and opportunities of the center. In my opinion,
this is the most Impressive aspect of the bill. It addition to
addressing most of the concerns voiced in preceding paragraphs,
this section includes other topics In the scope of the Center on
State and Local Initiatives. Key enhancements are:

a) evaluation of programs to foster cooperation between labor
and management

b) assistance in the development of hunt.' resources (making
the American worker more flexible through cross training
programs)

c) training in entrepreneurship
d) improving the management of technology

7) The utilization of an advisory board, composed not only of federal
members but also of state and weal officers and bu'ness and
Innovation leaders will provide a broad perspective and enhance
state program and business participation In the program. Use of
this advisory board to provide feedback to the legislative process
that created it is also an Important feature for successful future
program enhancements.

Overall, I feel bill 5.390 provides an excellent means to begin federal
Involvement in state technology transfer programs. It addresses most of
the key Issues and supports the guidelines offered by President Reagan's
Executive Order of April 10 "Facilitating Access to Science and
Technology".

One key issue which was not addressed in either bill Is a reference from
the executive order in Section 6, Basic Science and Technology Centers to
focus on "research and technology that have the potential to contribute to
the nation's long-term economic competitiveness." Again, I feel that while
the federal programs should not dictate which technologies should be funded
based solely on economic research, is important that this information be
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visible to this newly created Center. Used in conjunction with the date
collected on state and local programs, a detailed plan for effective
technology transfer and economic development could be developed.

Regarding funding, $2 million first year funaina appears to be a reasonable
amount to organize the proposed center. One concern would be how much
of the total monies would have to be expended for compensation of state
agencies for their participation in the program. Would the amount
remaining be sufficient to accomplish the first year goals!

Perhaps after the formative year, opportunities to capitalize on specific
areas of section (h) will become apparent. The bill contains no provision for
measuring the success of programs Initiated by the canter. Consequently,
a request for additional funding may be difficult to justify quantitatively.
Additionally, Instilling performance measurement criteria early in the
program will make its implementation and maintenance easier throughout the
life of the program.

In summary, I feel that both bills address the critical need for the federe
government to obtain and disseminate a collective wisdom on th . Jhnology
transfer and development process in support of American manufraturing
productivity and design excellence. An organization whose obje:tives would
be focused on fostering communications between existing programs will
surely make those expenditures more effective. The senate Lai' provides
additional provis$,ns for defining and encouraging a ifavorabt. climate for
entrepreneurs" end for Improving entrepreneurial skills and .he management
of technology. Rather than copying the Japanese approach, these bills
Incorporate t'ose elements of their approach that make sense
(regionallzaiion of resources) yet maintain and promr.e the entrepreneurial
spirit in federal laboratories and private Industry tnat has helped make
America the country that it is today.
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Mr. PRICE. Thank you, and thank all of you for this very fine tes-
timony.

I would turn. first for questions to Mr. Boehlert.
Mr. BOEHLERT. Dr. Rhodes, I would particularly like to thank you

and the institution you represent foi- the partnership we have es-
tablished. You have helped us a great deal, and I also applaud
what you are doing with your industrial innovation extension serv-ice, and on behalf of my constituents in Courtland, New 'York, I
thank you, too.

What you are doing at Cornell and what is being done in Penn-
sylvania are serving as models for the program that my colleague,
Mr. MacKay and I are developing.

I would like to ask you, De-Rhodes and_Mr. Kazmarek, the crit-
ics of both Claudine Schneider's bill and ni)T hiil re arguing that
states, are already running a variety of programd that no federal
involvement is needed.

How would you respond to that?
Dr. RHODES. I would make two comments, Mr. Chairman. The

success of the extension program as we have had it for the e-quar-ters of a century depends on a partnership between the states. the
Federal Government and county agents.

It seems to me that three-fold partnership has been very impor-
tant to the legitimacy of the activities, and also to the concern that
has been shown about the levels of funding and the range of pro-
grams. I would advocate the same kind of partnership now.

I don't think there should Le a single federal responsibility. It
should have state and local and industrial support, but the initia-
tive to get it going cannot be left to the states. It is the encourage-
ment, it is the legitimacy that federal action would give which
would make this grow nationwide.

We have models in place but they are really very inadequate to
address the needs that exist. They are on a very small scale aad
have a very modest reach.

Mr. BOEHLERT. Thank you. Mr. Kazmarek.
Mr. KAZMAREK. I believe the Federal Government has to start

getting involved in helping states administer these programs, not
necessarily with large financial commitments, although that would
certainly be welcomed, but I think with evaluating the programs
that the different states have in place right nowcertain programs
do better than others in creating and retaining jobs in a region,
and creating the technology and facilitation technology transfer.

I think by creating a collective body of knowledge that would be
housed in the Federal Government and using this body of knowl-
edge to assist states who want to get programs happening, and to
assist states who want to improve their programs, I think this
would be an ideal role for the Federal Government to get the pro-
gram started.

I think once the program has been started, it will evolve into a
more comprehensive program that could be integrated with the for-
mulation of economic policy.

Mr. BOEHLERT. You know, we have spent a good deal of time on
this seeking expert opinion from the field as we developed the
billCongressman MacKay and myself, and also Ms. Schneider.
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One of the criticisms is that we are thinking too small; they are
suggesting that we are not starting with enough money. I noticed
you made reference to that, too, in your testimony. Part of the
problem is we have a little thing called the Federal Debt, which is
about $2 trillion, which means wr- are spending about $365 million
every day, just in interest on that debt. It doesn't feed anybody or
clothe anybody, or take care of anyone's ills.

I think there is an urgent and pressing need to be very tight-
fisted. My thought has been that we would develop something on a
pilot basis to see if it worked the way we hope it will work, and
then if there is justification for additional funds, to put additional
funds in.

Dr. Rhodes, first youare we thinking too small, and are we
doomed from the beginning if we think small?

Dr. RHODES. I would say two things, sir. One is that we have to
have a program on a scale that will allow us to judge whether it is
workable, and if that meant just one state, I think that would be
inadequate. It doesn't have to be all 50 states, on the other hand, at
equal intensity. But we must have a nationwide program that re-
flects the differences, both economical and social that we have, and
Owns us co judge whether it is workable.

I think that doesn't have to be full-flown in the first instance.
The second thing I would want to say is one that you and your col-
leagues on this Committee know all too well, unless -ye solve this
competitiveness problem, then everything else we believe in is
threatened; National security, productivity, economic success, the
health and education and well-being of all our people- -none of
those will survive unless we make this our first priority.

That is why I believe we don't have another ten years to test the
e;:per:ment. We need to act quickly. We need to act on a small and
con rolled basis and then develop from what we learn.

The dr.nger, I think, is spending too much on it, but spending
too little in that context.

Mr. BOEHLERT. You are used to dealing in macroeconomics in
C .nell. Do you have any magic figure that you would suggest? We
are salking in the neighborhood of $15 million. I know that is petty
cash in Washington terms, but I am a fiscal conservative, as you
know.

Dr. RHODES. I am a fiscal conservative, too, sir. I think that is on
the low side, but I woull be so happy to work with you in designing
a program that r.iight bt.. one that we could test for its usefulness. I
think $15 million would be on the low side, though.

Mr. BOEHLERT. Mr. Kazmarek, do you have any observation?
Mr. KAZMAREK. I support a lot of what Dr. Rhodes says, and we

certainly understand the concern for conservation for federal dol-
lars. I think in the first year, whenever you try to get a program
like this started, and I am testifying on behalf of Ben Franklin's
partnership on this, you learn sz: much in that first year, that if
you go much beyond the pilot program, I feel that a lot of tax dol-
lars are going to be wasted.

I think so :king in the $2 to $5 million for the first year would
enable an eva:-ation of the state programs, and also the formula-
tion of some dhtion as to how this Center on Prodtrtivity or the
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Federal Extension Service, whatever you want to call it, could pro-
ceed in the following years.

But I think at some point, the Federal 'Government needs to
make a much larger commitment to a program of this nature, once
its direction has been established. I think to do that in the first
year would be a mistake, but I think that in the second or third
year, once its direction is clear and once there is support from the
state technology transfer programs, and support from universities,
and support from private business, I think that is definitely possi-
ble.

believe, also, that perhaps the Federal program could be struc-
tured like' many of the state programs in that a lot of private in-
dustry would be interested in committing dollars to a program like
this, so that not all the dollars would have to come from Federal
tax-money.

Mr. BOEHLERT. Don't be too concerned about the minimal
amount we are suggesting, the $500,000 for activity here in Wash-
ington. One of the reasons why I am a Republican, and not, Mr.
Chairman, on your side of the aisle, is that I believe that the
source of all wisdom is not Washington, DC, and the Federal Gov-
ernment.

I would like to have a lean and mean operation here in Washing-
ton, and funnel the money out into the field where it is going to do
the most good for the most people.

Do you have a comment, Mr. Geltman?
Mr. GELTMAN. Yes, I do. From our perspective, I think the

Center for State and Local Initiatives because it fills a need that
we can't fulfill ourselves. It provides us national information. It
provides with a clearing house. It helps us with evaluations which
unfortunately are not being done right now at the local level.

There are a significant number of very diverse initiatives going
on in state government, including in the area of industrial technol-
ogy transfer. They happen not only in the Cornell model, but there
are productivity centers, innovation centers, science and research
centers, the engineering research centers. There is a substantial
amount of activity going on of a very different nature, depending
on the local economy, the local needs, the local setting, the busi-
nsses that are involved.

I am afraid a single model just is not very appropriate for 50
states, and that the amount of money that we were talking about,
even if we got to the extent$15 to $20 i probably not going to be
significant enough to have a major impact.

I think the important thing, if one wanted to give priorities to
the two ideas, is to get some idea of what is happcaing and what
the impact of that is. So that that would be very important. Be-
cause of the different activities that are going on are so different, it
may not be that in a particular state an industrial extension serv-
ice is the most appropriate activity.

It may be an incubator center that may be needed; it might be
venture capital that might be appropriate. So I am somewhat con-
cerned if we target so specifically, merely on an industrial exten-
sion service, whether in every single state that would in fact give
us the biggest bang for the buck.
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I think we would opt towards flexibility for state and local ex-
perimentation which is going on, coupled with some idea of what is
happening with the funds that are already being expended, which
are very sizeable indeed, from both the Federal and the State Gov-
ernments.

Mr. IhEHLERT. You know, as we sit and confer at this very
moment, a great deate is going on the Floor of the House on how
best to come to grips with the trade deficit crisis. I have partie;pat-
ed in that. I was a supporter of the Gephardt Amendment yester-
day; among other things, and I am deeply involved.

Despite all they do over there, I am absolutely convinced that
the best way to solve the deficit crisis is to use the scientific and
engineering genius of America to the maximum. We have to get it
out there. .

At Cornell, they have more Nobel Laureates than I have neigh-
bors on my street. We have the genius and we have to get what
they have to offer out into the marketplace, and to the manufac-
turing facilities, to the Rubbermaids of the world, and I think this
industrial extension service is the opportunity and I want to seize
it.

I want. to thank all of you foi your expert testimony, and also for
the pleasure of your cooperation, and willingness to be so helpful to
us.

Thank you.
Mr. PRICE. Ms. Schneider.
Miss SCHNEIDER. I hay: a number of questions, but let me begin

by welcoming Dr. Rhodes, with whom I had the pleasure of serving
on the Business Higher Education Forum in an effort to address
the whole question of competitiveness, and so I am delighted that
my colleague, Mr. Boehlert, had the foresight to include you in
these hearings today.

I think that I would like to continue along some of the same
lines that he was mentioning insofar as the criticism that we have
received on the propose. legislation.

One of the comments you made is that you have engineers that
go out into the community, into the counties, and attempt to re-
so!ve some of the technologilal challenges that businesses and in-
dustries mignt have.

One of the criticisms has been, why should the Government get
involved in this process? Why couldn't this be something that pri-
vate consulting firms, engineering firms could be doing, and are we
not taking work from the private sector?

How would you respond to that?
Dr. RHODES. I welcome the lue an because we have struggled

with this one, too, Ms. Schneider.
I think it is not either or; I think it is both. Let me give two

simple examples. I talked about the program we call PEWS, the
progra-n for employment and workplace study systems.

That receives $200,000 a year from the State of New York. That
is a modest amount, even by New York State's standards. But that
money formed the basis, for example, of preserving 894 jobs, at
Trico that I just talked about. That is a very small state invest-
ment for the gain it ultimakly makes in keeping that numaer of
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prorle employed on the basis of their contributions, both as citizens
and as taxpayers.

The other example I qUoted, the one where we have been in-
v,:,Ived in everything from computer-assisted manufacturing, to in-
fection molding, that runs with an equally small grant from the
:Mate; $146,000 a year. That employs two full-time engineers, going
out on the circuit. But the small businesses and the industries,
themselves, make a contribution.

What that does is provide a slender kind of infrastructure, that
provides the consulting services which is then reimbursed by the
firms, themselves. That can be up to $1,000 a day for established
companies; lesser; amounts for smaller ones.

We think that kind'of partnership, a three-fold partnership there
between-the state; industry and Cornell University, is one that is a
usefurmodel for Federal involvement in the same kind of program.

I don't think' that'we have the opportunity any mor. to leave it
all to industry beCause we shall suddenly find that all the jobs
'hive gone offshore the products, if we do.

Miss SCHNEIDER. Okay. Thank you, very much. One of the frus-
trations that we have had through the last six years or so is that
the'agricultutal extension programl; have been under attack by the
budget cutters. So to have an extension service of this type has
also, whenever we propose a new idea, there is always the chal-
lenge ofwell, wait a minute. We just want to hold onto the old
programs. We don't want to extend and start something new.

I think that the testimony of all three of you very clearly states
why we need to have this legislation, that Congressmen Boehiert
and MacKay are promoting, that I question the expansiveness or
lack of expansiveness of it. As you were speaking, one of the ideas
that came to mind was the Coastal Zone Management Program. I
don't know if you are familiar with it or not, but in order to obtain
Coastal Zone monies, you has to fulfill various qualifications in
terms of putting together a plan as to how those monies would be
used to determine whether certain coastal areas would be devel-
oped or used for conservation purposes.

Obviously not all states were eligible because they didn't have
coasts, so that cut out a certain number, and then the second cut-off came when there were a number of states that were just not
interested in a thoughtful planning process, so they did not apply.

Do you think that perhaps, and of course we are going for the
whole thing, but we always need a fall-back strategy; do you think
that it mig} t be a good idea to have such criteria that would say in
order to qualify for the extension service program, that it would
have to be shown that there is either a partnership clearly estab-
lished between state, local and university sectors, or something ofthat nature?

Dr. RHODES. I think that is a very appropriate way to make the
selection. I don't think you can go full bore with all 50 states in thc,
first instance. I believe you need to be selective. You want one at
least in the Southwest; you need a couple in the Northeast; you
need several in the Midwest, and so on.

I would guess the most promising way to select those is to look
for two things. One perhaps is their willingness to match the Fed-
eral funds that you offer. A second one is the capacity to serve as a
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model, and that would mean not only a network, wh',ch I think you
have to havea computer and satellite networkbat also a land-
grant university that is willing to serve as the focus for this.

That seems to me to be a very appropriate way to go.
Miss SCHNEIDER. Okay. Mr. Geltman, I would like to ask you a

few questions about by own bill. Traditionally, states' economic de-
velopment has focused cr- luring different businesses and industries
from other states, and I wonder if this still the primary focus of
various states, or are they looking more at revitalizing mature in-
dustrieS, and trying to develop new ones?

Mr. Gil: AN. Until recently, industrial recruitment was the cor-
nerstone of most state economic development programs, but that
his Change& We recently conducted a survey, and the survey re-
sponses indicated that states continue to promote themselves as a
good'location Tor business, but in most instances, such p.romotion
efforts are now part of a comprehensive development effort that in-
chides assisting existing businesses, and encouraging the formation
of new businesses.

Only two, states reported an increase in recruitment activities
during the last ten years. 19 states, however, said that these had
been an increase in the overall level of economic development, in-
cluding marketing and promotion activities.

Ten of the 19 states are Western states, g.nd another five are
Southern.

In summary, I think ther3 has been a major shift, by adding ad-
ditional resources Ito economic development, and not in the re-
cruitment area. They have been getting very much more heavily
involved in promoting entiepreneurialism, promoting technology
transfer, providing technical assistance of both the ir.dustrial re-
cruitment variety, as well as management assistance; promoting
labor management improvementa large number of activities, a
number of which are contained in your bill in terms of what ought
to be evaluated that will assist states in continuing to refine their
activities.

Miss SCHNEIDER. Well, one of the other concerns that I have, and
since I am playing Devil's Advocate for these two pieces of legisla-
tio 1, since the three of you gentlemen seem to think both bills are
such a good ideathe Office of Productivity, Technology and Inno-
vation has a small effort already ongoing with state efforts.

I wonder if your assessment of this is adequate or not adequate?
Mr. GELTMAN. I would say from my perspective, it inadequate.

There are two few people in an under-funded office.
Miss SCHNEIDER. What do you think that the state and local gov-

ernments have to offer that can't be duplicated by the Federal Gov-
ern/Lent?

Mr. GELTMAN. I think one of the things that the states and local
governments are best able to do is in fact work directly with uni-
versities, and work directly with the private sector.

The Federal Government is very good at macro policy. It is very
good at data collection. It can perform as a third-party outside ad-
visor and evaluator, but I don't think it is probably very good at, in
:act, providing assistance right where the action is. Nor, is it very
good at e:tperimenting.
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I mean, you will try to develop a model and provide some kind of
a uniform standard nationwide. I think what we need now is a lot
of experimentation. I, think the states have taken initiative , over
the last! five years, and are exploring large numbers. of areas to
find. out what, we can do to improve competitiveness. That is some-
thing thtstat.. can ,do much better than the Federal Government
can, do.

Miss SCWIIIIIPER. My one last question to Mr. Kazmarek. You had
meptionecrtlie Ben Franklin Institute in Pennsylvania insofar as
being effective in, technology transfer. There was a proposal some
time..ago called' Eco Rock, which would take all of our urban
sewage sludge, turn it into a rook material, then into an asphalt
that I understand was used to pave, .many of the roads in Eastern
Pinilylvania,*and would certainly put a lot or state governments
back in the black insofar as their highway expenditures were con-
cerned.

SoniehoW or other, this technology did not go beyond Franklin
Institute. I just wondered, you are working with them; do you
think that the process that they have is a gocd enough model .for
technology, transfer?.

KAzmAssic. i can't comment directly on that project because
I am really not aware of the details. However, I do think that the
Ben Franklin has some very key elements that make it the success-
ful program that it is.

Ise SeT4EmEa.'What are those key elements?
Mr:* icatilIARElt If the companies commit to matching dollars;

they' must match those dollars and they must report on what dol-
lars were actually committed, or the likelihood of getting the
project funded the subsequent year is going to be drastically re-
duced.

You also must document jobs that are created or retained, and
these Used io be tri-annual reports. They are now semi-annual re-
ports that we submit to the state that document how many jobs
were actually created and maintained.

The Ce iter then maintains a ..,omplete project history and a com-
plete industry profile on your business as to how well you have met
what you have committed to, and obviously companies and pri, clefs
that ...ucceed in exceeding those commitments are more likely to
get better funding the following year.

So I think in using your example, although there is no direct
way to research every project to make sure that each project has
met its goal, I think that there are some excellent mechanisms in
place to accomplish that.

Miss SCHNEIDER. Thank_ you, very much.
Mr. PRICE. Thank you. Mr. Ritter.
Mr. RrrrEa. Thank you, very much, Mr. Chairman. I really don't

have any questions. I apologize to President Rhodes, Dr. Geltman,
and my own constituent, Bot Kazmarek, for not being here. We
were setting up all morning a conference on superconductivity,
which has Neil Ashcroft front Cornell, as well as the superstars of
this new super field.

But I do apologize, and I just want to put in a word for the Ben
Franklin Partnership. Governor Dick Thornburgh, who initiated
this partnership, was prescient. I think Ir3 developed perhaps the
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finest state private seck,r program in the country. The new gover-
nor, Bob Casey, has taken it in hand and seeks to build it, foster it,
nurture it; and I think we are-doing quite well.

I appreciate, in looking at your testimony, Mr. Kazmarek, I feel
that you have some excellent contributions to make and as the
Chairman' of the Republican Task Force on Technology and Com-
petitiveness, as well as a Member of this distinguished Subcninmit-
tee, I would like to further develop our relationship because I think
you are hitting some nails right on the head in your testimony, and
I think we can take further advantage of your skills.

thank you, Mr. Chairman, and I yield back the balance of my
time. If anybody in this room is interested, in 1100-Longworth, in
the Ways and Means Hearing Room, a very splendid hearing on su-
perconductivity is about to unfold. Essentially, it looks towards not
only what is happening, but what should be the American response
as this break through becomes more and more apparent, and its po-
tential *pact on the way we live tecomes more apparent.

Thank you, Mr. Chairman. Thank you, gentlemen.
Mr: ?RICE. Thank you.
The various proposals in this area seem to offer two options as to

where this program would be housed, either at the National
Bureau of Standards, or at the Office of Productivity, Technology
and Innovation in the Department of Commerce.

I wondered if any of the three of you would have a strong opin-
ion as to which administrative arrangement would be preferable.
Do you have experience with either of these agencies that would
lead you to strong preference?

Dr. RHODES. Mr. Chairman, I don't and I, can't be very helpful in
that sense. I would only suggest respectfully that there might also
be other options that you would care to examine as a committee.

Mr. GurmArr. I think we have had a very successful working re-
lationshipthat is, the stateswith both the National Bureau of
Standards and OPTI. I think our preference would be OPTI be-
cause I think we are looking for a little bit broader focus in terms
of the efforts for the two bills. OPTI seems to work very closely
with the National Technical It formation Service, as well as other
departments. It might make a little bit more sense, given the
broader focui, to put it into 01-fl.

Mr. PRICE. All right. Mr. Geltman, I wonder if you could tell us
how many states are now operating some kind of industrial exten-
sion program. Do you have any systematic information -in the
range of state programs, the average funding levels; whether they
are based mainly at universities or in other setIngs; what kind of
fees they charge? That kind if basic information about the range of
stat,, programs.

If you don't have that at your fingertips, I wonder if you could
furnish some kind of tabular summary for the record.

Mr. GELTMAN. What we do have is a book that we released in
August of last year, which I referred to in the testimony, which
was called "Revitalizing State Economies."

In that book, we examined the range of new state economic de-
velopment initiatives. We have h there a list of some programs
which operate as if they were industrial extension services.
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The problem is to identify them because they go under different
names, they are located in different kinds of agencies, and it is dif-
ficult to compare them. You don't know whether you are compar-
ing apples and oranges.

L think what I would like to do is give a volume of the book to
the record, or however you would like to do that and be glad to sit
down with staff and work with them in providing you with the in-
formation that you need that we have available to us. We do have
a staff person who has been working in this area and can provide
some assistance to.the Committee.

I thifik the answer in the m"t limited stage, is that there is
maybe r, half a dozen or more that seem to be doing what you
would call industrial extension services.

Mr. PRICE. Half a dozen states.
Mr. GELTAraq. But there are many more w!tich are very involved

in helping industry in all sorts of ways with management assist-
ance, sometimes with financial assistance; sometimes with housing,
through incubators, and with those incubators comes some other
assistance, as well.

But I would be glad to work with your Committee staff to pro-
vide you the information that we have.

Mr. iltICE. Fine. Could you generalize about the relations the
state programs have had with the Federal laboratories, and other
agencies of the Federal Government? What kind of information do
they most need from the Federal Government? What kind of pro-
grams do they take advantage of? What has the experience been?
Is it poSsible to generalize about that?

Mr. GELTMAN. I can only generalize about that. I don't have spe-
cific information. We have been working with the State Science
Advisers and Technology Program Administrators. The record it
seems with Federal laboratories has been very spotty. There seem
to be instances where particular laboratories are working very
hard to work with state agencies on transfer.

-Illinois, as a state, seems to be working very closely with he four
laboratories in Illinois. My understanding is that in Eastern Ten-
nessee, there are several laboratories there that are working fairly
closely with the State of Tennessee.

There are instances where there is an Air Force Base in Ohio,
which is working very closely with the State of Ohio in its technol-
ogy transfer program. I can't remember how many Federal labora-
tories there-200 or 300, as I recall, maybe it is more.

But my recollection is that there are 15 or 20 that seem to have,
at most, working relationships with the state and maybe 5 or 10
where there is a very close r elationship, and there might actually
be some technology that is being mutually transferred through
Federal, state and industry partnerships.

Mr. PRICE. What kind of experience have the states had in learn-
ing from one another'? What have been the main means for sharing
information among these various state programs? Would you say
that rivalry between t ..e states has hampered the flow of infer ma-
tion?

Could you generalize about that?
Mr. GELTMAN. Let me answer the last question first. I think in

general, when states concentrated on industrial recruitment as an
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economic development strategy, there was a tremendous amount of
rivalry. While there is still industrial recruitment going on, that is
becoming less and less the major driving force of the state econom-
ic development issues.

The remaining kind of activities, people are seeing not so much
competitiveness as helping, for the most part, their existing and
new businesses grow. To the extent that they continue to concen-
trate and expand on those efforts, they are very interested in shar-
ing their ideas with fellow states.

Over the last year and a half, we have had three meetings, ap-
proximately ever, six months, of State Science Advisers and Tech-
nology Program Administrators whose primary purpose has been
to share information, to bring in not only examples of what they
are doing, but the problems they have with it, how they are evalu-
ating the programs, and so on.

The State Economic Development Officials have been getting to-
gether for a long period of time, particularly on what to do on fi-
nancing programs and the like. It seems to me that there is more
cooperation going on then there ever has been before. And that, I
think, is in conjunction with the diminishment of recruitment as a
strategy.

Mr. PRICE. Dr. Rhodes, if we could turn to you for one last ques-
tion... think one of the most useful features of your testimony was
the offering of these specific examples of what you haN.e been able
to do.

I wonder if you could say something about the extent of faculty
interest that you have detected. Has it been easy to get faculty in-
volved in these programs, and then on the other side, the extent of
industrial intereststhe businesses in your state. Are there par-
ticul kinds of businesses that have been more responsive than
others, and again, that question of outreach.

How is it that you have atimulated interest, and to what extent
has it been necessary to really promote this kind of program with
the business community?

Dr. RHODES. Mr. Chairman, let me give a very candid reply. 15
years age it was almost impossible to interest most faculty mem-
bers in anything outside their own classroom and lab. That has
changed and the pattern of cooperation with industry that I just
described is one that is growing increasingly important, not just for
industry but also for the universities.

We have always had strong consulting ties between our scientists
and engineers and major corporationsthe IBMs, the General
Electrics, and the AT &Ts; those are well established and they have
been very effective for both sides.

What we have been unable to do is to develop a structure where
a small corporation, a new growth industry, a new venture capital
of some kind could have some way of breaking into the same
system, of making contact with faculty members who had the ex-
pertise to help them.

Now that we have a very modest office that sponsors this kind of
partnership, faculty interest has been growing and growing re-
markably well. It is not going to be something that is instantane-
ous, that we get all our faculty members aboard. But I am con-

ry
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vinced that if we could put the structure in place, we have the fac-
ulty willingness and interest to take part in it.

Where that has been tapped, and used, the results have really
been dramatic. I picked out two that happen to be easy to describe.
I could give you another half dozen that are equally impressive in
terms of the results. .I think there is much to encourage us there,
and the faculty, I believe, are willing to help, if we can put the
structure in place.

-Mr. PRICE. Would you care to comment on t degree of business
interest?

Dr. RHODES. That has been very strong, both on the part of the
established corporations, and on the part of smaller corporations.
The big question that comes to us again and again from the small-
er corporations is, how do we know where to turn for help? By
having something as simple as a pamphlet and circulating printed
lists of faculty interest and expertise, we have had a remarkable
response from small businesses.

It is the small businesses who are not plugad into the system,
and it is those businesses which are the new growth areas which
most need the kind of help we can give. It is modest help. It is not
a four-year consulting contract with ten individuals. It is expertise
in specific areas that can often be given in a day or so, but it is
making contact between the expertise and the need that is the
thing that we have to strengthen.

Mr. PRICE. Good. Thank you. We thank all of you for some very
enlightening testimony and for your forebearance in waiting
around today. We appreciate very much hearing from you.

Now, our long-suffering Panel Number Four we will call, with
profound apologies for the delay. I do believe we have time to hear
from you, and we hope we can explore your views fully.

Our panel consists of two gentlemen, Mr. George Dummer, the
Director of the Office of Sponsored Programs at Massachusetts In-
stitutes of Technology in Cambridge. Mr. Dummer is representing
the Council on Governmeni. Relations. Also, Mr. William Carpen-
ter, of the Martin ME etta Energy System, in Oak Ridge, Tennes-
see.

Gentlemen, we are glad to have you with us today and we will be
glad to hear from you. Mr. Dummer.

Mr. BOEHLERT. Before Mr. Dummer, let me also add my apology.
We don't do a very good job of managing 7nur time. It is very im-
portant and I am really very sorry that yot. Jaye had to be here so
long.

We look forward to your testimony and I just want you to know
we are going to try to improve in the future in terms of giving you
a better idea of just when you might be on.

Mr. PRICE. Yes, we have had five panels this morning, all of
them worthwhile. But it has just been more than we have been
able to deal with in the time allotted.

Mr. Dummer, we will be happy to hear from you.
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STATEMENTS OF GEORGE H. DUMMER, DIRECTOR, OFFICE OF
SPONSORED PROGRAMS, MIT, CAMBRIDGE, MA, ACCOMPANIED
BY JOHN PRESTON, DIRECTOR, TECHNOLOGY LICENSING
OFFICE, MIT; AND WILLIAM CARPENTER, MARTIN MARIETTA
ENERGY SYSTEM INC., OAK RIDGE, TN

Mr. DUMMER. Thank you, Mr. Chairman. I would like to note at
the outset that 1 am accompanied here by Mr. John Preston, on my
right. John Preston is the director of the MIT Technology Licens-
ing Office, which I will refer to briefly in just a moment.

As you mentioned, Mr. Chairman, I am speaking on behalf of the
Council on Government Relations, an organization of more than
120 colleges and universities, which are enge.ged in a broad spec-
trum of federally and privately funded research programs.

The Chairman invited my comments today with respect to the
President's Executive Order of April 10th, and to the particulars
and/or general issues which it addresses. I would like to respond by
focusing on one very important particular, namely Section 1(bX6),
which provides "for the developmeat of a uniform policy permit-
ting federal contractors to retain rights to software, engineering
drawings and other technical data generated by federal grants and
contracts, in exchange for royalty-free use by or on behalf of the
Government."

We strongly endorse the development of such a policy. Without
it, the contribution which the Government-university-industry rela-
tionship makes to this country's competitiveness will not achieve
its full potential.

Government funding of university research provides a rapidly
growing pod of research results with a potential for early industri-
al application, particularly as new technologies are created directly
out of basic research, such as lasers, optic fibers and integ. ated cir-
cuits and the biotechnologies.

Dr. Graham referred earlier this morning to the !teak-throughs
in superconductivity around the world. Quite recently we have
read that Prof. Chu at the University of Houston has achieved su-
perconductivity at 283 degrees Fahrenheit.

Suddenly superconducting materials make it economical to
create tiny, super-fast computers, magnetically floating trains, and
long-distance power lines that waste no energy. Scientists around
the world are reportedly eating and sleeping in their laboratory as
they try to jump into the lead in applications and commercializa-
tion in a new and exploding market.

In this fast moving environment, we must ask ourselves whet is
necessary for the rapid and succ, lful transfer and commercializa-
tion of this and other technology .treated out of university research
funded by the Federal Government. There are obviously many an-
-Avers because many elements are essential to the transfer process.
One of them, however, is a Government policy which, first. of all,
provides at the outset, and not by request and waiver from the
Government, that the ownership and the right to disseminate the
research results and transfer the technology remain in the univer-
sity which created it, if it so elects.

A policy which. secondly, provides that the rights acquired by the
Government are . equate to meet essential Government purposes,
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but not so broad es to inhibit the transfer of the technology or dis-
courage,industrial companies from investing in its further develop-
ment and commercialization.

Tlie,Government has, at least in part, had such a policy since
1980, when, Public Law 96-517 gave nonprofit organizations and
small businesses the right, to own and to commercialize patentable
inventions resulting from federally funded research grants and
contracts.

In my view, Public Law 96-517, and the amendments of Public
Law 98-620; have had a significant and positive impact, starting
with the elimination of some 26 different federal patent policies,
many of them -inVolying the cumbersome waiver procedures which
large business'boiitractors find so troublesome today.

In addition, Public Law 96E517 has facilitated stronger research
relationships between' universities-andinthistry. It has also encour-
aged the creation or: eicpansiOn of university activities directed
toward the transfel. of university- generated technology.

I should -note at this point that the MIT Tecluiology 'LiCensing
Office, which 'Mr. Preston directs, is typical of the kind of activity
in Which'a growing number of universities are engaged, an activity
which involves the transfer 'of technology by individuals with tech-
nical backgrounds and busineds experience, who understand both
the technology and the complications of transferring it to the com-
mercial sector.

As universities have become more active in tecanology transfer,
however, it has also become increasingly obvious tlyit the effective
transfer of university-generated technology requires dealing with a
combination of intellectual property rights.

For example, a number of universities, including MIT are now
working on nuclear magnetic resonance [INTIVIA] imaging devices be-
cause, unlike the x-rays used in CAT scans, magnetic fields have no
known toxic side effects. But to achieve the accuracy of CAT
scanned images requires a sophisticated and integrated hardware
and software system.

Another example is symbolic processing, the backbone of artifi-
cial intelligence technology. Dev,eloped at MIT, it consists again of
a combired hardware and software system which allows computers
to simulate human problem solving and data processing tech-
niques. The hardware design and its software, which MIT has
named LISP, has been licensed to various companies, and LISP cir-
cuits are finding their way into many new applications.

Finally, one of the best examples of technolo y which embodies
multiple property rights, is an integrated circuit, which may in-
volve a copyrightable pattern generating software program, a chip
design copyright under the new semiconductor Chip Protection Act
of 1984, a patent on the novel functions performed by the integrat-
ed circuit, and very possibly a trademark.

The consequence is that not only does the effective transfer of
universitygenerated technology require dealing with a combina-
tion of intellectual property rights, it also requires a federal policy
for technical data and software which parallels that for patentable
inventions and thereby permits the transfer of the technology in a
coherent manner without regard to the forms of legal protection in-
volved.
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Such a: policy would also recognize that technical data and soft-
ware, in particular, are, most effectively transferred by their au-
thors and creators. Software is ncrmally in a state t continuing
development and enhancement. Its successful dissemination and
commercialization frequently require the continuing involvement
of the original authors who created and understand its architecture
ancrthe'intricaciea of its source code.

However, as elaborated in my prepared statement, current feder-
al policies with respect to technical data and software are not con-
sistent' with Federal governing rights in patents. Fufther-
indie, Federal rights in technical data and software are determn.ed
on the basis of criteria which are exceedingly difficult to apply
given the nature of university research,

In .addition; current Federal agency regulations can inhibit the
conduct e university research and the dissemination of the results
partioularly those regulations which reflect the view that it is the
,prerogative ,of the federal sponsor to disseminate through its own

istriputionProgram the technology created by its contractors.
We therefore endorse Section 1(bX6) of the April 10th Executive

Order and recommend that any uniform lederal policy provide first
that the, ownership of software and other technical data remain
with the contractor; second, that any rights which the Government
obtains to technical data or software be limited to rights and data
specifically required to be delivered or prepared under the terms of
the contract or grant; and, third, that the Government acquire a
royalty-free license to use such technical &its.: or software for spe.
cific Government purposes, but not including the right to use it in
a manner which would inhibit the transfer and ct,:nmercial=at.!on
of that technology by the university which created it, or by that
university's licensees.

Thank you.
[The prepared statement of Mr. Dummer follows:]
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My name is George Dormer and I am the Director of the Office of Sponsored

Programs at the Massachusetts. Institute of Technology.

I am speaking today on behalf of the Council on Governmental Relations, an

organization of more than 120 colleges and universities engaged in a broad

spectrum of federally and privately funded research programs.

My purpose is to address Section 1(b)(6) of the President's April 10

Executive Order on 'Facilitating Access to Science and Technology,' which

provides for development of a uniform policy permitting Federal contractors

to retain rights to software, engineering drawings, and other technical data

generated by federal grants and contracts, in exchange for royalty-free use

by or on behalf of the government.

Such a policy could have a very direct and favorable impact on the ability

of the nation's colleges and universities to play an effective role in

transferring to commercial application the research results and technology

developed in the course of Federally funded research.

Our reasons for endorsing it are as summarized ima2d;ately hereafter and set

forth more fully in the pages which follow.

I. The Impact of P.L. 96-517 on Technology Transfer

The passage of P.L. 96-517 and P.L. 98-620, giving universities and

small businesses the right to own and to commercialize patentable inventions

in the public interest has:

encouraged the creation or expansion of university activities

directed toward the transfer of university generated technology;

and

facilitated stronger research relationships between universities

and industry.

Since 1980, may own institution has gone from $13 million in industrial

research funding to $36 million in 1986. There are a number of reasons for
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this, but there is no question that P.L. 96-517 has greatly facilitated the

negotiation of research agreements with industrial companies.

The same situation exists today with respect to computer software and

other technical data as existed for patentable inventions prior to 1980.

Industrial companies are reluctant to fund the development of software at

colleges and universities when a Federal agency is in a position to deny the

university the right to copyright, release, or distribute the software or

when the government retains the right to make it available to all comers

through its own software distribution center.

These activities have in turn demonstrated that:

The effective transfer of university generated technology requires

dealing with a combination of intellectual property rights under a

Federal policy which is the same for technical data and software

as for patentable inventions. For example, an integrated circuit

may involve a copyrightable pattern-generating software program, a

chip design copyright under the sew Chip Protection Act, and a

patent on the novel functions performed by the integrated circuit,

and very possibly a trademark.

Technical data, and software in particular, are most effectively

transferred by their authors and creators. Software is normally in

a state of continuing development and enhancement and its

successful dissemination and commercialization frequently requires

the continuing involvement of the original authors who created and

understand its architecture and the intricacies of its source

code.

2
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II. Present Federal Policy Is IncomoaLible With University Research

There are a number of characteristics of university research which must

be considered in the development of Federal policy on technical data and

software, but which are not reflected in current DOO or in proposed civilian

regulations.

- Research is a continuum where research teams over time build data

bases and develop software.

Contrary to common belief, the most basic, generic research does

sometimes yield results which have immediate application or form

the basis for new te.thnology, and the most applied research can

contribute significantly to an understanding of basic phenomena

and advance the state of the art. This phenomena is likely to

occur more frequently, as new technologies are created directly

out of basic research, such as lasers, optical fibers, integrated

circuit chips, and the capacity to select and relocate microbial,

bacterial rnd human genes.

University research projects generate reports and studies that

rarely involve the delivery of technical data for hardware

systems. Nor does such research involve competitive procurement

or reprocurement of hardware or supplies.

Software generated on university research projects is frequently

developed solely as a tool to facilitate the research and is

unrefined and not susceptible to use cr distribution by others.

University research teams are quite comanly supported by multiple

public and private sponsors over a period of time and also receive

support from university funds.

3
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In view of these characteristics, and the consequent difficulty

inherent in identifying and segregating data based on source of funding, it

is not realistic or practical to determine Federal rights on the basis of

source of funding or procurement specifics which is the present basis for

Federal policy, i.e.;

Whether the resulting item or process has been exclusively funded

by the federal government or is required for competitive

procurement.

Whether the data has been produced, generated or specifically used

in the performance of the contract without regard to whether or

not it is related to specific items or processes or whether or not

it is specified to be delivered or prepared under the contract.

III. federal Rights Can Inhibit University Research and Technology Transfer

Under existing Federal regulations, government rights, even when they

are limited" or "restricted* can impede the conduct of the research and

disseminatioh of the research results by university.

Federal agencies are given the discretion to dacide whether

universities should have limited or blanket permission to

copyright technical data resulting from research and prior

approval of the Contracting Officer may be required before. the

university can establish claim to copyright, publish or release to

others computer software first produced in the performance of the

contract.

Federal agencies may require the delivery, with restricted rights,

of any proprietary software used in the course of federally funded

research, including that provided under standard licenses froN

4
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commercial vendors. This inhibits the use of such software wnere

vendors feel that it is inequitable for the government to thereby

acquire the free use of their software.

IV. Recommendations for Federal Policy on Technical Data and Software

The effective transfer of 6 iversity generated technology requires the

development of a government-wide policy on rights in technical data and

computer software which parallels that adopted for patents and which permits

the transfer of technology in a coherent, integrated manner without regard

to the forms of legal protection involved.

We endorse Section 1(b)(6) of the April 10 Executive Order and

recommend that the uniform Federal policy provide that:

The ownership of software and other technical data remain in the

contractor.

Any rights which the government obtains to technical data or

software be limited to rights in data specifically required to be

delivered or prepared under the terms of the work statement,

reporting requirements, or specifications of the contract or

grant.

The Goverment acquire a royalty-free license to use such

technical data or software for specific government purposes, not

including the right to license it for commercial purposes or to

otherwise permit its use by the government or its contractors in a

manner which might inhibit the transfer and commercialization of

the technology by the university which created it, except as

mutually agreed.

867
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I. THE IMPACT OF P.L. 96-517 ON TECHNOLOGY TRANSFER

The passage of P.L. 96-517 in 1980 marked a turning point in Federal

policy by giving nonprofit organizations and small businesses the right to

retain,ownership and control the licensing of patentable inventions

resulting from Federally funded research in rrder to encourage the transfer

of technology to the commercial sector and improve this country's capacity

to innovate and compete in world markets.

Facilitating University/Industry Research Relationships

Prior to P.L. 96-517 many industrial companies were reluctant to

support university research in areas of concurrent federal support. There

were a variety of federal policies with respect to rights in inventions, and

in many cases there was no assurance that the university would be permitted

to retain title and license the industrial sponsor on an acceptable basis.

Where rights could only be acquired by a time consuming waiver process,

there was no certainty of success.

After the passage of P.L. 96-517, when the universities were in a

position to retain title to inventions resulting from Federal projects and

license them on reasonable and predictable terms, industrial companies

showed significantly more enthusiasm for funding research in areas of

Federal interest and taking advantage of the opportunity to acquire license

rights and reduce to practice those inventions which were conceived with

Federal research funding.

Expansion of University Technology Transfer Actiyities

With the impetus of P.L. 96-517, many of our member institutions have

broadened existing technology licensing programs or established new ones.

One interesting indicator, for example, is that the Society of

University Patent Administrators (SUPA) has grown sevenfold in the last

6
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seven years. SUPA and the National Council of University Research

Administrators (NCURA) have conducted national and regional meetings

featuring an increasingly broad range of presentations and workshops on all

aspects of tha technology transfer process. These include changes in patent

and copyright law, government policies with respect to patents and technical

data, the updating of university policies to meet changing conditions and

technology, the negotiation of intellectual property provisions in

university-industry agreements, and the licensing of university generated

technology.

Transfer of Technology Involving Multiple Property Riahts

As universities have increased their technology licensing programs,

they have discovered that to deal effectively with technology transfer they

must be prepared not only to deal with patentable inventions but also with

technical data and computer software.

It has become increasingly clear that the effective transfer of many

forms of technology will require dealing simultaneously with patents,

copyrights, trademarks, the new Semi-Conductor Chip Protection Act, or other

forms of proprietary rights.

iieghnolggyjEjragsferreglipalffectisglyjmitscmitprs

P.L. 96-517 recognized that effective transfer of patentable technology

did not result when patents were acquired by the Federal government and

offered for licensing to anyone on the mailing list, without comment or

interaction from those responsible for the invention. This is no less true

of technical data, and computer software is perhaps the best example.

An institution which has established an effective program for the

dissemination of data in computer software form is in the best position to

evaluate the software and choose the manner in which that can best be

achieved. In some cases it may require putting the software in the public

domain. In others it might be licensed to end users with the technical
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expertise and willingness to invest in the development of in-house

applications, or to a software house to enhance, debug, license and maintain

it for multiple licensees.

II. CURRENT FEDERAL POLICY IGNORES THE REALITY OE_UNIVERSITY RESEARCH

There are a number of characteristics of university research that must

be taken into account in the development of a realistic and workable policy

on rights in technical data and software. They are not, however, recognized

in current Federal data policy.

Research Is a Continuum

The field of research in which a faculty member specializes tends to be

his or her long term professional interest and the members of the research

team, including the students, are those who share that interest.

In performing research, including that funded by third parties, the

faculty members follow their own interests and agendas. The research,

therefore, tends to be a continuum which builds a base of experimental

results and data which, over the years, is expanded, refined, and perhaps

integrated with other research results in an interdisciplinary environment.

Universities do not conduct research projects in the same manner that a

consulting firm might respond to a client who defines the project he wishes

undertaken. The university research .eam is not assembled to conduct a

sponsor-initiated project and disbanded or reconstituted for the next

assignment when that one is completed.

The university research team is already in place, pursuing its own

agenda. What it agrees to do in accepting Federal or private research

funding is to devote some portion of its total effort, for a stated period

of time, to applying its cumulative experience and expertise to a particular

problem or application which is of interest to the sponsor and gives the

university research team an opportunity to advance the state of the art.

8
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Dasic and Amlied Research Are Often Indistinguishable

In recent years, the innovation cycle from university laboratory to

commercial application has in many fields been so compressed that the

distinction between basic and applied research has become blurred. This is

true not only in the engineering schools but in the science schools as well.

On February 15, for example, when the University of Houston announced

that Professor Chu had achieved the latest breakthrough in

superconductivity, it triggered a world-wide race to develop the commercial

applications, ranging from superconducting computer chips to magnetically

floating trains and long distance power 'lines that waste no energy.

Deliverables Are Normally Research Reports and Studiet

University research projects generate reports and studies and rarely

involve the delivery of elaborate technical data for hardware systems or for

the competitive procurement of hardware or supplies. It should also be

noted that product development falls outside the scope of university

activities.

Development of Software

University researchers use a broad ranee of software licensed from

commercial vendors as tools in the conduct of their research. In addition,

they generate programs of their own for the same purpose in connection with

their research grants and contracts. Such software is usually unrefined and

not susceptible to dissemination through the software distribution centers

maintained by Federal agencies.
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Research Mali be Multi-funded

A faculty member's research, over its life or at any given point in

time, is likely to have received support from both federal and private

sponsors as well as from university funds.

In addition, both graduate students and post-doctoral researchers with

their own fellowships or other sources of support may have participated in

the research without cost to the Federal grant or contract, and the academic

salaries of faculty working on research grants and contracts may very well

have been funded by the university.

The consequence is that there are very few research results that are

exclusively funded by any one sponsor or source of funds.

Determining Federal Rights by Source of Funding Is Unworkable

In view of the nature of university research and the multiple sources

of its funding, the most difficult basis on which to determine the relative

rights of the parties is to base it on the source of funding.

Under current regulations, one criterion for determining Federal rights

is whether the item or process was developed exclusively with Federal funds.

More commonly, however, Government rights apply to all technical data which

is first produced or generated in the performance of a contract.

In addition, some agency regulations provide that the Federal

government acquires rights to data "specifically used in the performance of

a contract.

It is a formidable task to identify "all data produced" or

"specifically used" in the performance of basic and applied research,

particularly that which is not related to specific products or processes and

is not specified in the contract for delivery.

10
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FCCSET Statement

The difficulties inherent in identifying and senregatin9 data tre noted

in the February 25, 1985, version of a policy statement with respect to data

rights drafted by a'subgroup of the Federal Coordinating Council for

Science, Engineering, and Technology (FCCSET). Although the policy was

apparently never adopted, the statement was eminently realistic From a
university standpoint:

"..it must also be recognized that in many cases the data will build

upon past experience, expertise, know-how and organizational abilities

which the contractor or subcontractor brings to the project. As a

practical matter, it is not likely that a meaningful segregation can be

made between the know-how and expertise generated under the contract

and the know-hou and expertise which the contractor previously

possessed and applied to the contract."

This is particularly true of software, which is constantly being

developed, refined, debugged, enhanced, used for derivative works, and

issued and reissued in successive releases.

III. FEDERAL RIGHTS CAN INHIBIT UNIVERSITY RESEARCH AND TECHNOLOGY TRANSFER

Current agency policies for determining rights in non-patentable

research results are inhibiting the conduct of research at universities and

the dissemination of university research results and publications.

Restraints on Copyright and Software Dissemination

One of the distinguishing characteristics of the university environment
is the imperative to publish and disseminate the results of research and

other scholarly effort.

11
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Student's must publish their theses in order to obtain academic credit

and faculty research investigators must expose their ideas and t._ results

of their research to their peers for critical review, discussion and

verification. Otherwise, they cannot acquire or maintain their professional

standing, attract the best students, or stay on the cutting edge of their

disciplines.

Since the technical repots and other published results of their

research are the professional output of the authors, the conclusions reached

must be their awn, without revision or modification by those funding the

research, and protecting the integrity of their work through copyright

becomes critically important.

Nonetheless, current Federal regulations leave it to the discretion of

Federal contacting officers to decide whether universities should have

limited or blanket permission t' copyright technical data resulting from

Federal research and to require prior approval before the university can

estab1:411 claim to copyright, publish or release to others computer software

first produced in the performance of the contract. This type of provision

is used primarily to limit distribution of .oftware by Federal agencies

which maintain their own software distribution centers.

The importance of computer software in 'he transfer of technology is

recognized in the Federal Technology Transfer Act of ')86 (P.1.. 99-502)

which requires (Section 5) that not later than one year following enactment,

the Secretary of Commerce shall submit to the President and the Congress a

report regarding "any copyright provisions or other type of barriers which

tend to restrict or limit the transfer of federally funded computer software

to the private sector and to State and local governments;...'

We believe that the type of provision cited above does, in fact,

constitute such a barrier.

12
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Federal Rights Inhibit Use of Third Party Datg

Every university research project uses a variety of technical data and

computer software as tools in the conduct of research.

However, federal agencies have asserted the right to require the

delivery with restricted rights of any proprietary software which is used on

such research, even when it is provided to the university under standard

liceLses from commercial vendors.

As applied in practice, the broad scope of these limited and restricted

rights has begun to inhibit the acquisition of data from third party sources

for use on federally funded university research programs.

Vendors legitimately complain that it is inequitable for the government

to obtain for itself and its contractors, the free use of data owned by

third parties simply because it was used on federally funded research.

IV. RECOMMENDED FEDERAL POLICY ON RIG'S IN TECHNICAL DATA AND SOFTWARE

We endorse Section 1(b)(6) of the April 10 Executive Order and

recommend that the uniform Federal policy provide that:

Contractor Ownershio

The ownership of software and other technical data will remain in the

contractor.

Government Rights in Data Required to be Delivered or Preoared

Any rights which the government obtains to technical data or software

will be limited to rights in data specifically required to be delivered or

prepared under the terms of the work statement, reporting requirements, or

specifications of the contract or grant.

13
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We referred earlier to the February 25, 1985, draft of a government-

wide data policy statement developed by a subcommittee of the Federal

Coordinating Council for Science, Engineering, and Technology (FCCSET). That

draft also contained the following statement:

Any rights which the government obtains to technical data will be

limited to rights in data specifically required to be delivered or

prepared under the terms of the work statement, reporting requirements,

or speCifications of the contract or grant. Broad and sweeping

terminology giving the government rights 'in all data first produced or

generated in the course of or under this contract' or 'in all data

generated under this contract whether or not delivered' should be

avoided."

Government Rights for Specific Purposes

The Government will acquire royalty-free license to use such technical

data for specific government purposes, but not including the right to

license it for commercial purposes or to otherwise permit its use by the

government or its contractors in a manner which might inhibit the transfer

and commercialization of the technology by the university which created it,

except as mutually agreed.
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Mr. PRICE. Thank you, very much, Mr. Dummer.
I have been summoned to the Floor for a vote, but we have some

time. Why don't we let Mr. Carpenter proceed, and then we will
need to recess and come back just as quickly as possible to get into
the questioning. Mr. Carpenter, -why don't you go ahead.

Mr. CARPENTER. Thank you, very much, Mr. Chairman. That is a
marvelous invitation to be brief, and I will be happy to comply.

It is easy to be-brief since, many of our recommendations and the
things we have learned about what make technology transferthe
process p'epiiitted to'happenhave been stated so well by my pred-
ecessor orif the program from MIT.

Our-convictions are quite similar. it is easy for us to be extreme-
ly supportive of the Presidential Executive Order, dated April 10th.
We hive been embarked on a very ambitious technology transfer
effort in Oak Ridge National Laboratory for the past three years.
We manage these vast facilities for the Department of Energy.

Among our employees that we have managed since 1984, we
count about 1,000 Ph.D.s, and we spend about $600 million of R&D
out of total budget. You would expect good technology to come out
of this and it does, and would be, we believe, an excellent source of
commercial benefit.

Mr. BOEIILERT. Did you say 1,000 Ph.D.s?
Mr. CARPENTER. We believe that is perhaps the largest concentra-

tion of any single employer in one location, yes.
We have embarked on this program in response to a DOE re-

quest, an enlightened request, in their competition in 1983 and
1984. They said, look, the process isn't working that welltechnolo-
gy transfer, we think the potential is high. Lay some measures on
us, some requests for ways that you think you can accelerate it.

We proposed several measures to them and have received and
implemented many of those measures, and are delighted to say
that the results are very, very encouraging.

We would like to see the liberties that we are operating under
extended; they are not complete. We would be delighted to see the
complete spirit and objective of the Presidential Executive Order
fully implemented.

One's optimism on that occurring is dampened, when you recall
that it is very similar in scopealthough it is broader this timeto
a similar Presidential Executive Order that was issued in 1983,
which we find still to this date has not been systematically and
thoroughly applied throughout the agencies.

That it should happen in greater measure assumes that the tech-
nology has value, inherent merit. I would like to say that based on
our experience, and I would just give a couple of examples and
then wrap up with some recommendations that we would like to
see take place.

A couple of examples of technology that we have successfully li-
censed in the last two years. We have invented a new super alloy
called nickel aluminides, which has many attractive characteris-
tics. One of the characteristics is that it gets stronger as it gets
hotter. It is not supposed to that, it is supposed to get weaker, but
the curve is going the wrong way.
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It makes it very attractive for hot section application. Cummins
Engine Company licensed this from us for their use in large dis-
placement diesel engines.

We believe,. and they believe, also, that given success, they are
going to be able to produce from that Oak Ridge invention several
hundred million dollars worth of product that would otherwise
have.been threatened by the Japanese, who have targeted off-road
diesel automotive equipment and heavy machinery as one of their
national strategies.

So we believe that if we can free the access of this type of tech-
nology for other similar applications, we cannibble away in
meaningful ways our international trade deficit, and particularly
the Japanese trade deficit.

We have another application of that same super alloy in electri-
cal resistance heating elements. An older, rather mature company
in Michigan had this as its primary product line for many years,
heating elements. They have been taking a beating in the interna-
tional marketplace, frankly, because the materials that are used,
nickel and chromium, are available at lower prices from the Rus-
sians and their European competitors buy those less expensive ma-
terials from the Russians.

Our Michigan firm cannot. They are licensing our nickel alumin-
ides which will permit them to regain a price competitive position,
and they have Post some of the European marketthey have lost
all the European market and some of the American market, and so
as far as this firm is concerned, their ability to access our technolo-
gy may mean even the future of the firm. Again, we are talking
several tens of millions of dollars of annual production here that
will be done in the United States by American workers, paying
American taxes, instead of, on the other side of the balance sheet,
in the international trade deficit arena.

We believe this can be multiplied many, many times with addi-
tional access. The measures that we would like to see in place in-
clude ownership of the intellectual property at the point of origin
very, very importantsimilar to the recommendation3 made from
our friends at MIT.

We would like to see that include the right to copyright software.
Copyright is an imperfect protection device for software, but until
the national debate resolves an improved me "hanism, we would be
delighted to have the ability to use simply t'iat- -copyright on soft-
ware.

We would propose and I have listed in my written testimony
and I am under the presumption, Mr. Ciairman, that this will be
included in the record.

Mr. BOEHLERT [presiding]. Your full s atemer_c will appear in the
record.

Mr. CARPENTER. Okay. We have recommended in our written
statement some measures that would eliminate some of the prob-
lems alluded earlier, related tois the Government disseminating
in the commercial sector in ways that interfere with the software's
originator's right, himself, to market in a protected fashion. We
have specific recommendations on that.

I think it would be worthwhile to touch upon some of the objec-
tions that have been brought up historically, to accelerating tech-
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nology transfer, and extending the liberties. It is said by some that
classified or sensitive work will be compromised.

Well, I believe that this objection overlooks the efficacy of the ex-
isting control systems, including three, and that is the classifica-
tion system,"ittelf; trade and export licensing restrictions; and the
secrecy systeni within the patent system.

To constrain technology transfer because they need it as a fourth
system to contain classified or sensitive information seems exces-
sive.

It is said that R&D defense will lose professional tale:it. They
haire been operating under publication restrictions for many, ..iany
yearsfor decades, and we have not noticed that we have depleted
the skills and ability of our professional work force in defense. So it
seems cynical to suggest that it would be harmed by technology
transfer activities.

Mr. BOEHLERT. Excuse me, Mr. Carpenter. We are going to have
to suspend now. I have about five minutes to get over there and I
am not as young as I used to be.

[Recess.]
Mr. PRICE [presiding]. The Committee will be back in order. Adds

insult to injury, doesn't it, Mr. Carpenter, to wait all morning and
then have to go vote in the middle of your statement. We will ask
you to resume.

Mr. 'CARPENTER. I understand. Thank you, very much. Actually, I
was in the concluding portion of my remarks. Had I hastened, per-
haps we could have finished.

In summary, let me outline the conclusions that we have reached
based on the experience of our energetic technology transfer effort
in Oak Ridge in the last three years.

We believe, number one, for the process to work at an even
greater pace on a wider span of technologies, that the technology
ownership and transfer responsibility should be placed with the
originating organization; point number one.

Two, given ownership of the technology, the originating organiza-
tion should be freed to pursue the flexible practices of commercial
sector licensing.

The third point, our success with our partial liberties granted to
us to date indicate two things; our technologies are indeed attrac-
tive to the commercial sector, and if available to the commercial
sector under attractive terms, they are going to adopt them.

This means that we have essentially obtained R&D for nothing.
We believe if we had the full liberties proscribed in the Presi-

dent's Executive Order, we could increase several-fold the commer-
cial use of the Government technologies that we are involved
within Oak Ridge. That will complete my verbal remarks. Thank
you, very much.

[The prepared statement of Mr. Carpenter follows:]
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U. S. HOUSE OF REPRESENTATIVES

CONSIIIITH ON SCIENCE, SPACE. AND TECHNOLOGY

HEARINGS ON FAaLITATING ACCESS TO GOVERNMENT TECHNOLOGY

APRIL 30, 1987

STATEMENT OP

WILLIAM W. CARPENTER

VICE PRESIDENT, TECHNOLOGY APPLICATIONS

MARTIN MARMITA ENERGY SYSTEMS, INC.

OAK RIDGE, TENNESSEE

OPENING STATEMENT

I believe that the Presidential Executive Order of April 10. 1987. and the

measures outlined therein. strike it the bean of a significant issue for this
Nation: how to fully integrate our federal laboratories into the U.S. economy

through technology transfer. My testimony is directed toward explaining our
attempt to implement an aggressive technology transfer program at the

facilities Martin Marietta Corporation manages for the Department of Energy
(DOE) in Oak Ridge. Tetutessee, Paducah. Kentucky. and Portsmouth. Ohio. Over

the past three years. Martin Marietta Energy Systems. Inc. in cooperation with

the Department of Energy has had the opportunity to actually test the utility

and benefit of allowing the management contractor of a federal facility to
directly effett the transfer of cenain, selected technologies. Our experience

confirms and reinforces our prior belief that, if federal agencies fully and
literally implement this new Executive Order, the beneficial influence of

itechnologies transferred fr m government facilities on our international
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balance of trade would be indeed great. It should be noted, however, that a
1

similar Order of February 12. 1983 has not. in fact.been uniformly instituted'

among government agencies. With this view in mind, it would be comforting

to see positive and absolute closure by all affected agencies on the objectives

pronounced In the recent Executive Order. Such closure can and should be

achieved through procedural means already available. If this is not possible,

however, then additional legislation may be required. We ask that we now be

given, by whichever means, the freedom and flexibility to expand our

program in ways consistent with the President's Executive Order and

legislative Initiatives taken since 1980.

Let Me explain.

TECHNOLOGY TRANSFER FROM GOVERNMENT FACILITIES IS
IMPORTANT IN ENSURING U.S. GLOBAL ECONOMIC COMPETITIVENESS

At the same time the United Stares is enjoying a period of relative

economic stability, our Nation faces a serious challenge to its future

coropetiti;eness. Our competitive preeminence in world commerce has eroded

over the pass decade. We are being challenged in the trading arena by our

European trading partners and emerging nations of industrial significance in
!

Asia and Latin America. St:Staining our competitiveness over the long term Is

all important in maintaining. our standard of living, advancing our foreign

policy sires, and our national security.

Fueled by R&D, technilogical innovation is vital to our future because it

is the key to productivity adrances. Over the past 50 years, it has been the

most important generator iof productivity growth, far surpassing the

contributions of capital. labor, or economies of scale. The United States must

advance and apply teehnolo toward the goals of enhancing our economic

I

vitality, maintaining our n anal strength, and improving our general well-

being. We must use it to improve our industrial ,ductivity and

1
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competitiveness. Successfully directed to this purpose. new technology can

provide us with our greatest comparative advantage and ensure our industrial

leadership in an Increasingly competitive world.

An analysis by the President's Commission on Industrial

Competitiveness (1985) recently pointed out that our nation investment in total

R&D (as a percentage of GNP) is on a level commensurate with other nations.

They also pointed out, however, that the portion funded by the federal

government Is about 50% and. of this. amount, more than 50% is directed

toward defense-related purposes. Such countries as West Germany and Japan.

on the other hand, devote the vast majority of their government-supported

R&D toward civilian purposes. Thus, the extent to which we approach

effective R&D parity with our trading partners depends heavily on our ability

to derive commercial benefits from federally-funded R&D programs.

In addition, over one-third of the R&D supported by the government is

conducted In the more than 700 federal laboratories which employ about one-.

sixth of our nation's ecieztists and engineers. To optimize application of U.S.

R&D, industry must more fully utilize the research results and research

capabilities of federal laboratories. One way to achieve this goal is through

increued R&C cooperation between federal laboratories and specific

industries. Another way is to create a framework of Incentives for private

sector firms to invest in the commercial development of federally-developed

technologies, and to mate government-developed technologies readily

available to the commercial sector under terms that are attractive to them.

Even with the supportive legislation that has been passed. such is not yet the

Congress recognized. correctly in my view, that government-owned

patents are underutilized. In an effort to foster increased commercial

3



A.

880

exploitation of government-developed technology, there has been a recent.

gradual shift toward a policy that permits ownership to stay with the

contracting firm, subject to "march -in" rights if the inventions are not in fact

used.

The importance of the technologic being developed at federal facilities

should not be underestimated. Let me give you just two examples of

technologies which illustrate my point. Oak Ridge National Laboratory (ORNL)

has developed a clan of new materials. called nickel aluminides that has the

unique property of getting stronger as they get hotter. Already Cummins

Engine Company has taken a license and is developiog the material for its next

generation of heavy duty diesel engines - an area the Japanese have targeted

for increased market penetration. What is perhaps more interesting is that

the leading U.S. manufacturer of wire for heating elements has discovered, by

working rith ORNL, that this same material also has unique properties for

their. application. They ate optimistic that this technology may be the key to

regaining market share in the U.S. which has been eroded by the Europeans.

Perhaps more importantly, the technology may give them a chance to be

effective in international markets where they currently can not be

competitive due to the fact that foreign firms enjoy much lower costs because

they are able to use raw materials supplied by the Soviet Union.

ORNL has also been a leader in the development of advanced ceramic

materials. One such, a silicon carbide whisker-reinforced composite, has been

demonstrated to be superior to other materials as a cutting tool in certain

applications. I do not need to remind you of the gloomy statistics for the U.S.
1

machine tool industry. This material has already established a sizable niche in

this depressed market with double digit growth projections on the horizon.

This material Is looked upon as being one of the significant new developments

883
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in this industry with virtually every manufacturer of cutting toe! inserts

lining up to take a license. As I will discuss later, this development is

sigtillicaM also in that we arc attempting in our licensing program to provide

a sunup U.S. nuolmt, free of lattice-based competition.

Euen though. in each
I

of these cues, the U.S.-hued suppliers has been

faring badly in . the international marketplace, I do not believe they would
I

have adapted the government-developed technology to tLeir .....emmereial use
I

under Abe historically available, direct government licensing program.
1

Through our direct licensing of just those technologies illustrated, however.
Iwe au the prosrect of a several hundred million dollar increase In U.S.

productlim with a coiresponding decrease in our internale...1 trde deficit.
I

ALTHOUGH THE POTENTIAL BENEFITS OF TECHNOLOGY TRANSFER
APPEAR GREAT, A NUMBER OF CONCERNS HAVE BEEN RA:SED

These changes have not been accomplished without much cnlicy debate,

however. A number of concerns have been raised regarding the granting of
s Igreater technology transfer

I

liberties to the organizations generating the

technology, especially where the organization is a DOE Management at,d

IOperations (MAO) contractor.,
I

I would like to discuss these concerns.

CLuatralxSsnsitluinutIYILDsComprizmistd
I

The fear Is that, let unfettered, federal facilities such as Oak Ridge will

begin to engage in activities that will compromise secret developments

Important to the defense of our nation. I believe these critics overlook the

efficacy of existing control systems such as classification regulations, export

control procedures. and tt c current system of secrecy orders on patent

applications. Using the quent system for even further protection would

appear unnecessarily redundant with these primary control systems.

S
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Another fear is that would begin to discourage professionals from

working on important, but .clusified. defenseretated missions because they

would not have the opportunity for recognition and benefit like their civilian

counterparts. I would only remind you that wu have been operating under

publication restrictions in these very same fields for years and we have not

seen a significant decrease in the quality of the scientists and engineers

attracted to this work. it seems cynical to suggest that these same people would

somehow change their interests or allegiances simply because of the rather

remote prospect of being financially rewarded for tae commercial use of their

invention. Further, these individuals could still participate in the often

applicable eases of the unclassified inventions which derive from defense

R&D.

National Laboratory Missions Wilt Become Stewed

Another objection which has been raised, with particular reference to

the National Laboratories, is that allowing laboratory personnel to work too

closely with industry or participate In the financial returns from licensing

their inventions will somehow distort their historical and valuable mission of

more basic R&D. I believe: that this opinion does not truly reflect the basic

psychology that drives scientists. These individuals are driven by a

fundamental curiosity about physical phenomena. They arc no particularly

interested in developing commercial products or understanding what the

market potential is for some device based on their invention. If they were

they would have probably gone to work in an Industrial laboratory. It is

interesting to note that many of our scientists have left industrial labs to come

to wade at ORNL.

.885
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The benefits of the personnel interactions between laboratory and
industry is well Illustrated by generally acknoWledged conclusion that the
"Silicon Valley* 'enhanced. rather than detracted from, the excellence of the
scientific talents and capabilities at Stanford University. The same is true of

I

the influence of Boston's Route 128 development on MIT.

Our technical people do want to see their developments used. We have
lost a number of our best prple because they became frustrated with the lack
of ase of their inventions. I had a chance to talk with one of our scientists
who recently rejoined as after spending a number of years working in
tadusuy. Ho told me that he left ORNL after 20 years of developing technology

that was never put to use. Ht went to industry so be could see his work put into
practice. He cunt bsck to ORNL. not because he was dissatisfied with his
Industrial experience, but because the renewed emphasis on technology

transfer gave him the opportunity to work on the technologies that interested

him with a prospect of seeing them carried forward by others Into the

marketplace.

The patenting Interests of the U.S. government have, heretofore.

prevented open technology disclosure prior to the event of patent application.

It is difficult to set bow this circumstance would change. for the worse, by

permitting greater freedoms to transfer the technology.

It is interesting to note that since Martin Marietta's implementation of
added measures to transfer technology in 1984. technical publications have
actually increased. reversing a previous five year decline. In spite of the fact
that budgets have not grown. this *umber continues to Increase each year.
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This point, merits careful discussion. Presumably it was this suspicion
I

that led the Congress to (omit for-profit Government-Owned. Contractor-

Operators (GOCO) from the liberties el,mled to small business and non-profit

GOCOs and Government-Ownad. GovernmentOperated (0000) laboratories in

P.L. 98.620 and P.L. 99-502. I

Like any other pekorming contractor, the for-profit contractor

(particularly the 00001) ,
I
should be given technology ownership for

I

commercial needs because the originating firm knows more about the

technology than any other orization. Thus, they are better positioned and

perhaps more motivated to adtpt it to other uses.

Performing contractors have, for decades. had the contractual right to

individually petition for all

I

non-governmental rights for inventions which
I

they wished to utilize. The.4e petitions arc usually. if not mutinely, approved.

than,There is nothing new, en. in the conclusion that the originating

organization is the ''best bet* 3r technology transfer authorities.
I

To afford the originating organization. Including for-profit COCO*,

advanced assurance that thei can have the right on a timely and automatic

basis motivates them to act a wider range of technologies including a range

of technologies that otherwise would naLlayshtta...urulxihrm or in all

probability hx_my.carslic.
i

It should, further, be noted that in the case of Martin Matietta's

proposed program. we technology transfer methods that arc

essentially non-profit to firm. Although we would support technology

ownership for all originating organizations with or without the non-profit

provisions of our proposal (limply because more commercial usage will result)

there is certainly no "windflir potential In the program we have proposed.

A
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MARTIN MARIETTA ENERGY SYSTEMS SOUGHT TO ESTABLISH AN
AGGRESSIVE TECHNOL9GY TRANSFER PROGRAM IN OAK RIDGE

Wo support 111, of the recent initiatives by the federal government to

enhance G.. transfer of federal technology to the private sector. However. to

agree upon tbo objective Is mach easier than succeeding with the process.

In the 19g3 competition for the Oak Ridge facilities management

contract, DOE asked the bidders to propose resourceful measures to /cadent°

the process of technology transfer. Martin Marietta proposed four primary

1. Broaden the scope of existing technology transfer functions to include
all operating facilities under the management contract and establish a
central function. headed at the executive level. that would not just
permit bin would cause increased levels of technology transfer.

2. Pat the title to all Intellectual property of commercial value in i.`...-

contractor's name dadcri the terms of an advanced blanket waiver.

3. Develop and Implement an array of financial rewards and recognition
for the inventors.

4. Cniste supporting mechanisms to cause and encourage new business
formation based on Oak Rldgedevcloped technologies.

Of the measures requested. all have been accomplished and are in place except

the second.

We originally propo that we receive an advanced blanket waiver of

Patent rights from DOE 40 we might be In a position to offer the necessary

patent protection to commercial clients interested In further developing

products based on our tecttoologies. None of the income generated from the

licensing of patent rights widd accrue to Martin Marietta. These monies

would be used exclusively to advance DOE's stated objectives regarding

technology transfer. First. this fund will be used to pay inventors a sham of

the royalty income. Second. royalties would be used to cover expenses

incidental to patenting sad I cussing activities. Finally. the remainder of the

measures:

9
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fend will be rededicated to fund selected technology maturation initiatives

directed toward bringing' new developments to a state of greater attractiveness
i

to commercial clients.
I

Unable to obtain the advanced patent waiver provisions of the contract,

we agreed tts delay final
I
resolution of this issue until after the DOE

I

management contract was signed on April I, 1984. Mania Marietta submitted a
I

petition for an adv:aced patent waiver on April 30. 1984. DOE chose, Instead, to
I

consider a class waiver for all CIOCOs Including one to cover our contract. To

date, those class waivers,
I

have not been granted notwithstanding the

I

pronouncement by then- Secretary Hodel on February S. 1985 of the class

waiver approach as DOE policy with instructions for implementation. Thus, we

still lack what we consider to be the most important technology transfer tool

the timely abil:ty to control Ii Use rights to patentable technologies invented by

the Martin Marietta Energy Systems employees.

IN.SPITE OF CONSTRAI WE HAVE DEMONSTRATED THE POSITIVE
WITT OF OUR APPROACH. .

Without some type of advanced waiver. Mania Marietta Energy Systems

has available only the p um for petitioning, on a ease-by-case basis, for a

waiver of patent rights each invention after it is made. This is a

cumbersome and tLta g procedure that. historically, has not yielded

a satisfactory or timely result. In 1986, we submitted 155 invention disclosures

to DOE. Of this number, abitu 30 am !bought to have commercial potential.

We have already gone through this laborious process on 45 cases. Table

1 lists a chronology for thr technologies which have been waived to Martin

Marietta Energy Systems. It is clear from Table 1 that the process of obtaining

a patent waiver can be St 101 process. We should add that in the last 5 months

DOE hass'granted 21 of 22 rdividual waiver requests that we began identifying

in September of 1985 asf raving high priority for near-term transfers.

10
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Although thig' responsiveness represents a =IOW attempt by DOE to effectuate

the transfer process, It also illustrates the additional advantages of routine,

automatic. and Instant ownerahlp by the originator.

You will also observe tfrom this Table that we often sign licenses with

industrial firma within dsys aria few weeks of the waiver grant from DOE. This

means we are often placed :in the tenuous position of negotiating tentative

licenses . Aleuts before vie have any assurance that we will receive rights

to the Intellectual property., This Is clearly not an acceptable long-term

position.
1

The value of intellectual property Is often perishable with time.
1

Inventions developed at the Oak Ridge-Paducah facilities tend to be on the

leading edge of technology and are, thus, highly susceptible to rapid change.

The ability to make timely &lesions is important in order to respond quickly to

Industrial requests for licenses. Delays in assigning patents can often result

in missed opportunities to successfully transfer the technology either because

alternative technologies are cLeloped, the market opportunity to capitalize on
. -

the project passes, or the mpany grows frustrated and loses interest in the

technology.

In spite of this m jor constraint, we have proceeded, with the

encouragement and coop:rat of the DOE Oak Ridge Operations Office, to

vigorously Institute a of transferring technologies to private sector

firms. Table 2 lists some of the significant accoL4lishments of this effort

since Martin Marietta En; Systems assumed the management contract In

Oak Ridge.

11
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IMPORTANT NATION/it GOALS-NEED NOT BE SACRIFICED IN THE
PROCESS

In addition to moving more technologies out of the government

facilities and into commercial practice, we believe our approach preserves

certain, traditionally important national objectives.

First. the government's rights to the technology are protected. Every
i

license preserves for the gOvernment a royalty-free, paidup. non - exclusive

license to the technology. Notilut this translates into is that any firm has the

tight to use the technology for government purposes without a license from

Martin Marietta Energy Systems. In addition, no royalties arc assessed to
I

commercial product licensees on sales of the technology for government use.

In fact, we require, in our license agreements. proof that the firm actually

reduced the price charged firr sales for government purposes by at least the

amount of the royalty due ona commercial sale.

Second, our licensing, policy requires an active plan for commercial

exploitation of the technology by the licensees. This plan typically includes a

plan with technical goals and milestones for developing a commercial produ.t.
i

planned levels of invent/et for the technology, and a meframe for

introducing the product onto e market. This plan is then adapted to provide

contractual "wings' such that. if the licensee does not aggressively pursue

I

the technology.. the license pay be terminated by Energy Systems freeing us

to pursue other clients.

Third. our licensL. Tilley requires, at a minimum. that products sold

on the U.S. market be mbar:Jai:illy produced in the U.S. Ti., significance of

this point to the United Stsittes economy is tremendous. It enables all firms

wishing to pursue U.S. markets to compete on a level playing field with similar

co tscsts of capital. labor, and like. U.S. workers make up the primary labor

force manse cturing the products based on the technology. Finally, U.S.

89
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taxpayers. the original investors, are the big winners through the generation

of additional jobs and tax rev' enues from increased domestic economic activity.

WE REMAIN CONVINCED THAT WE CAN FURTHER ACCELERATE THE
TRANSFER OF TECHNOLOGIES TO BENEFTT THE US. ECONOMY

Our experience confirms our belief that, should we finally be granted

the authority which we seek, to manage our Intellectual property portfolio, we

can accelerate the rate of successful transfers of technologies from the Martin

Marietta Energy Systems faciliSes to industry. We firmly believe that all.

inttilecutal property (except that related to national security interests) that

has commercial potential should be owned by the originating organization.

Such ownership would, of Course, be subject to the government's paid-up.

royalty-free, non-exclusive Boeing. Our conviction on this matter is bated on

a number of considerations.

First, unless the contractor gets substantial rights to intellectual

property, there is little incentive for him to establish technology transfer

programs that may lead to commercialization of the research. Succeeding

royalties can provide the means to reward the inventors, to cover the cost of

producing sample materials or prototype instruments required to demonstrate

the technology to potential licensees, and the other initiatives necessary to

mature commercial hater= in the technology; all at no cost to the government

or the performing contractor.

Second. commercialization of technologies developed at government

laboratories is best accomplished by the originating organization, usually by

licensing the technology to a third petty. The originating organization Is

better positioned to assess the technology's stage of development and

commercial potential for the various applications. Laboratory inventors are

often in contact with their counterparts in commercial firms who are

following the developments ,n the technology area. These interactions are a

13
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fruitful source of information on potential commercial applications for the

technology. In the cue of the Martin Marietta program, our licensing policy

provides incentives to inventors to increase these contacts with companies

wishing to commercialize the technology. These interactions, in turn, carried

on after a license agreement has been formalized, provide a source of

technical support for the licensee. In addition, these same Interactions should

Increase not only the number of companies interested in pursuing

government ideas, but also the number of patents on government-sponsored

R&D which become the basis for commercial proccxis.

Third, we are able to pursue our licensing program in accordance with

accepted commercial practices. Out approach includes negotiation flexibility

which recognizes the unique circumstances of each technology, client, and

market. This also includes offering exclusive licenses if that is required is

order to prov:de the necessary incentive for a firm to invest in

commercializing the technology. We also include provisions for policing the

patent in order to provide a measure of protection for the licensees'

investment. In addition, by :combining the patenting actions with commercial

licensing activities, the types of Intellectual property protection needed in the

commercial sector become better understood. The probable cad-result is

improved patent protection for commercial needs.

TO TRULY BE EFFECTIVE, OTHER AUTHORITIES ARE REQUIRED

Teehnelqn Owen :shin by the Originating_ Ornathutian
I

Direct management of our technology portfolio appears to be a

prerequisite to an effective and responsive technology transfer program for

the reasons previously discussed. How can this be accomplished?

It appears to us that our near-term requirements could be satisfactorily

through DOE's grand g either the advanced waiver which we havemet

833
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requested or a properly constituted class waiver. Although Industry has not

yet had the opportunity to osmium= oa the proposed DOE class waiver, based on
t

DOE's description to to of the provisions of such a waiver. it would seem to

accomplish much of ours tusks. Therefore, as a first priority, we would

request the expeditions implementation of the class waiver now in process.

If the final class waiver :tops substantially short of meeting the full:

objectives of the recent Executive Order, then we would urge enabling

legislation for the buts for more complete compliance. If. In the worst cue.

timely issuance of the class waiver is not possible. for whatever reason,

enabling legislation should be enacted as a separate alternative.

freedom to Use Royalty Rey pees as individual and Institutional Financial
lisztati

In order to actively engage the originating organization, as well as our

scientists and engineers, in the proms:. we need to provide the incentives

alluded to above. We mast be permitted to reward the inventors for their

partidlpation In the creation and transfer of a commercially valuable

technology. We need to be able to provide the organization with the funds (not

from the taxpayer, but from ,royalty revenues) to cover the costs of promoting
,

the technology and bringing them to the point where they am commercially

most attractive. To date, we have not been authorized to expend any of the

Malty feuds received. We have Proceeded, assuring our employees that we

believe we will be authorized to Implement our procedures for financial

rewards. As you might expect, in time, such goodwill can be easily exhausted.

In many cases, we have been able to attract industrial firms to an

existing laboratory technology. The invention often requires additional
I

development. however, Worn It can be used, and the organization where the

technology originated is ;wally the best place to do the follow-on work. The
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tremendous increase in the number of requests for just this sort of

relationship is evidence of Industry's acknowledgment of the benefits of such

arrangements.

Because such collaboration between a laboratory and industrial

organizations often leads to future inventions. all parties must be clear on who

will have what rights to futt;re inventions when the work begins. For this

reason the laboratory must be. able to directly negotiate with the industrial

firm and assign or issue patent licenses on inventions arising out of both the

government-sponsored R&D and the resulting collaboration. We recognize

that such agreements must be consistent with the missions of the agency and

laboratory, The Ornery purpose of the arrangement, however, is to leverage

the government expenditures with simultaneous commercial sector R&D.

permission to Copyright Softwurq

Wo also ask that the definition of intellectual property available to us

for transfer be expanded to include copyrights on ct nputer software. We

have discovered that the facilities in Oak Ridge are a rich repository of such

valuable intellectual property. We are not, however, getting the maximum use

from this technology. Although the DOE has made provisions for the

dissemination of computer software through its National Energy Software

Center (NESC), the approach, appears to be inadequate based on experience to

date.

NESC suffers from many of the same problems one would expect when

the agency charged with transfer is remote, or even different, from the

origirmang organization. Such a central organization can provide only

limited technical support. and it does not have the incentive or means of

marketing the software to the appropriate end-users. Experience has shown

that the Center is inadequately used by U.S. industry. What is more alarming,
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however, is that foreign commercial firms utilize this software more

frequently than 'the U.S. commercial firma!

We propose that NESCs mission be restricted to the dissemination of the

software to U.S. government users only except for limited international

distribution in cues where an appropriate international agreement on the

technology exists. In these latter cue*: however, distribution and use would

be restricted to government purposes only, specifically precluding

commercial use. We further propose, that the originating organization be

granted the authority to copyright and be allowed to license it to commercial

vendors. As a condition of the copyright authorization, we propose that the

licensor agree to establish a minimum of one commercial sector source for

qualified technical support available not only to commercial customers but

also to government users. We believe such an approach will greatly enhance

the use of govenuncmdcvelopcd software in both government activities and

commercial firms.
i

Fortunately, local contracting authority already exists which permits

the granting of copyright requests on a cue.bycase basis. We, with the

encouragement and support of the DOE Oak Ridge Operations Office and ti,e DOE

Office of Scientific and 'technical Information, launched an experimental

program consistent with the principles outlined above. During 1985 and cash,

1986, we requested and were granted copyright authority in five cues (see

Table 3). In 4 out of the 5 cases we were able to generate revenue bearing

licenses with commercial clients. These royalty revenues were handled

identically to those from patent licenses. Again. we believe these instances of

commercialization by U.S. firms would not have occurred under the historical

"free to all who request* practice.

17
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DOE kas. however. stepped granting our requests to copyright. We

request that copyright reqnems again be granted.

With the above described additional authorities in place. we are firmly

convinced that wb, and others is or general circumstance. can greatly expand

z and accelerate the pace of technologies being transferred from the

government facilities.

. CONCLUSIONS

I. Technology ownership and transfer responsibilities should be placed
with the originating organization.

II. (liven ownership of the technology, the originating organization
should be freed to pursue the flexible practices of the commercial
sector in the development of commercial use, including licensing.

M. Our success with the partial liberties granted us indicate two things:
(I) Our technologies are attractive to commercial firms under the
,right terms and conditions; and (2) U we hid the full liberties
proscribed in the President's Executive Order, we could increase.
significantly commercial use of government-developed technology.
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Table 1. PATENT WAIVER

311)3=

PETITIONS GRANTED

PEITIIONED

AND LICENSED

WAIVER
MAMIE)

April 28, 1987

TECHNOLOGY
LICFNSED

4207-Y/S-38,019 Carbon Prat Zirconium 11/26/84 12/03/86

4338-X/S39.268 Nickel Alumitides 9/25/84 06/21/85 Licensed
(Super Alloy) 09/06/85

4383X/S-60.320 Servomanipulator 11/26/84 12/03/86

4392-K4S-60J 13 Remote Tong Tsai Catch
for Servomartipulator

11/26/84 12/03/86

4406-X/S60.328 Silicon Carbide Whisker 03/22/85 06/09/86 Licensed
Reinforced Ceramic Composite 06/27/86

44124/S-61,109 Nickel Alumbs Ides . 09/25/84 06/21/85 Licensed
(Super Alloy) ti

09/06/85

4449-v5-61,155 Improved Osmium-191/Iridium- 12/26/85 12/03/86
19Im Radionuclide Generator
System

4504-X/S-61,810 Rotor and Disc System for 12/27/85 12/03/86
Processing of Whole Blood
Samples

43074/S-61,896 Tong Actuator Servomanipu
lator

11/26/84 12/03/86
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TABLE 2. ACHIEVEMENTS )F ORNL TECHNOLOGY TRANSFER PROGRAM

Liggneng.

12 royalty-bearing licenses' have been executed between October 1985 -
March 1987 with up-front payments totaling over 5200.000.

Negotiations on 15 additional licenses are currently in progress.

- Licensed technologies Include whisker-reinforced ceramics, nickel
alumlnides, fiberoptic lureinoscope, and selfaligning grip system for
tensile testing of ceramics.

Licensed firms range in size from less than 10 employees to more than
10.000 employees.

Contingent commitments for developmental R&D for exclusive licenses
exceeds $10 million.

Additional Notes:

I. Over 40 other technologies were transferred to over 200 organizations
through nonIleensIngi approaches.

2. Over 50 workshops were held to make Industry aware of various
technologies including a Technology Open House attended by
representatives of about 150. firms.

Cooperated with Johnson & Johnson and Spiro to develop a technique for
louplantation on medical prostheses such as hip and knee joints.

About 2,000 devices have been produced to date.

About 35 companies have used the Surface Modification and
Characterization (SMAC) User Facility over the put three years.

A rumba of firms have approached the operators of the SMAC user
facility about the formlog an industrial consortium to investigate
advanced processing technologies for electroute materials.

Formed the Measurement and Controls Development and Engineering
Center in cooperation with the University of Tennessee with about 9
cOrporate sponsors.

Completed a SI million contract for the Cabot Corporation which resulted in
the development of a new class of ductile nickel *Weide alloys (4 patent
disclosures) and a gas- seising chip (2 patent disclosures) which also won
an IR 100 award in 1986.

Over the put three years. about 75 R&D contracts were performed for
commercial firms.

899



897

TABLE 3 (con't). ACHIEVEMENTS OF ORNL TECHNOLOGY TRANSFER
PROGRAM

Worked with Babcock and Wilcox to combine our chemical vapor
Infiltration (CVO technology with their ability to weave fiber preforms to
ereato ceramic composites.

- Six Other firms have requested permission to collaborate on other
applications of the CV! technology.

Assisted a group of ceramics companies. including Dow. Sobio. GTE. Norton,
Allied-Signal, and Boeing, in forming an industrial cmnortium called the

Ceramics Advanced Manufacturing Development and Manufacturing
Center.

Working with A. E. Staley's Loudon County, Tennessee plant to test the

technical feasibility of adopting an advanced biotcactor and biocatalyst
technology for continuous processing In the production of ethanol and

high fructose corn syrup.,

LitajluslarmDrarsmunta

Martin Marietta Corporation formed the Tennessee Innovation Center (TIC)
to assist in the development of enutprenurial firms.

- The TIC has formed 9 companies with 4 hued on technologies

originating from ORNL. Sales by these 9 firms is expected to exceed S70
millkm by 1990.

Assisted in the start -up oi six Bons based on spin-offs of technologies and

employees from ORNL.

Assisted In the development of two Joint venture !Inns to commercially
develop and mutet ORNL technologies.

Research Exehanwet

Initiated a program to bring Industrial researchers into ORNL for
temporary assignments to participate in collaborative projects designed to
tunes: the technology toy this visitors' firm.

- 10 firms and about IS researchers have participated to date.

. The number of industrial visitors at ORNL has increased by over 200% In

the last 2 years.

Awards .

Won 13 IR 100 awards over the last three years for the most commercially
promising inmalons.

Won 2 Special Awards for Exzelleout in Technology Transfer from the
Federal Laboratory Constittieurs.
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31112,211=

Table I COPYRIGHT AUTHORIZATION

Mr=

MUMS

ClititHIEQ

Apd1 21, 1937

LIM=
3X 03101af Lasslarscops H 06/25 /IS Licensed

Claiat Drawing 12/19/85

3X 03/23j13 Antonia& Coo:teams
Mum fag Progress

12/13/15 ce)
co
ce)

V& 05/17115 ---lhatier-Ccedsol- Provene-for
listlytkil Chetah:try Laboramdes

12/13/15 -Licensed
10/31 /16

11-X 10/08/33 ANVLOW (Assemble Sewage 02/04/16 Licensed
Treatment) 02/06/16

14-X 02/12/16 Rsdlosetive Materiels Shipping 03/19/16 Licensed
Packege Design 05/07/86
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INVENTION
n1S(IPSOR11 SIMECT

PETMONED
IMILWALYll

WAIVER
=MU

TECHNOLOGY
LiC1215E11

43024/S-61.574 Mulct Controller for 11/26/14 12103/86
Servoinanipnlator

4531 -X15. 61.193 High Tamp Alloy 10/18/114 06/21/85 Licensed
09/06/15

24-X/3-62.550 Method for Producing 03/16/16 01/20/17
Blocus lyst Beads

41:17T-6231/6 Method for Sintering 12/26/83 06/09/86 LICCIttil
Whisker-Rolaforced 06/27/86
Altman Camelia

52-X/3-63,323 Silicon Cubit% VibIster-
Zirconla Relaforeed

12/26/83 06/09/16
.

Licensed
06/27/86

00
CD
CO

Mn Ulm Certraka

597C/5 -63.520 Self-Aligning Hydraulic 03/16/86 09/23/16 Licensed
Piston Assembly for 09/24/86
Tensile Testiag Apparatus

99-Y/S-63.640 Multi-Layered Composite
of 7.x0 Bonded MO and

03/16/86 12/03/86

Metal 0 Fibers

108-Y/63.654 Fiber Optic CoupLs --; 03/16/86 12/03/86

126-X/S-63.665 Blocatalyst Beads / 03/76/86 01/20/87
Incorporated Absorbent

127-X/3-63.668 Production of Anaerobic 05/26/16 01/20/87
Blocamlyst Beads
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DIVERTION PEITIKKED WAIVER TEONOLOGY=UM= =Ma HIM= GU= LICE=
142-Xi343.02 Row awl DI* Symms k 05/16/86 12/03/16

Procaulas Mote Blood

$2-X/343,111t Lord Phosphos CR= 03/16/8II 01/22187
OasposItion for °pad
Cossponests
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Mr. PRICE. Thank you. Both of you have advocated giving the
originating institution title to copyrighted and patented produ" 3
developed under Federal contract at the earliest possible time. I
think that one question, that might arise in this connection is
Whether the'emOhasia on commercialization, and/or licensing by
the originating institution, whether that might adversely affect the
selection of contractors by accenting marketing over innovation,
giving:undue,weighbto marketing:and commercial factors.

Wonderdf you -.could comment.
Mr. CARPENTER. We are recommending that the originating orga-

nization, have the rights simply because they are more familiar
with the technology, its stage of maturity and development. They,
as an organization,, may not themselves commercially exploit. They
may, in turn, license and they can engage even that process with
greater ability than someone who is less familiar with the technolo-

Y-
In that regard, I don't believe it would either distort the mission

of existing organizations, such as Oak Ridge National Laboratory
that we manage, nor in any significant way influence the range of
people that might bid to succeed Martin Marietta in the manage-
ment of that. I-can't see that. being a significant factor, frankly.

Mr. PRICE...Mt Dummer9
Mr. Dimtniiin. I don't see that myself as a significant factor, in

terms of:university research, and the selection of contractors by
Federal agencies which support it. I think that university generat-
ed technology is largely the serendipitous result of ongoing funda-
Mental research programs which have not ,been directly slanted to-
wards the potential for commercializing technology. I think that
most of,the research that is supported at MIT under contract, (and
this is somewhat analogous to peer reviewed grants from such
agencies as 'NSF and NIH) results from research proposals submit-
ted in response to broad agency announcements from agencies such
as DOE, ONR, the Air Force Office of Scientific Research, the
Army'ReseaFeh Office, and the Office, of Energy Research. There
Should no adverse effects as long as Federal agencies recognize
that the best technology is often the serendipitous result of good
basis; research. John Preston might also wish to address the ques-
tion of whether the ability of a university to commercialize technol-

should influence its selection as a contractor or the role of fac-
tY directed research.
Mr. PRESTON. Yes, I would like to make a few comments on that.

MIT, first of all, doesn't have any marketing arm, except for a
technology transfer marketing arm. So for the contracts awarded
to MIT, you could make the argument that,since we don't have any
effective marketing arm, MIT should not be a contractor.

However, if you look at the success of MIT in actually transfer-
ring the technology to industry, the fact that there has been over
1,000 spin-off companies from MIT, the fact that we are licensing
two technologies per week right now to industry, I think you will
find that there is indeed a good coupling between universities like
MIT, Stanford and industry, and so I think that your question is a
very difficult one to answer because the marketing arms of the con-
tracting organization may not be the right thing to look at. You
may want to look at what is below the surface. What is the rela-
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tionship between the university end industry and their effective-
ness in taking this technology out and getting something commer-
cial made of it.

Mr. Palm. I wonder about the difference between academic and
industry contractors; ought that difference be reflected in the way
the Federal Government allocates ownership to intellectual proper-
ty?

Mr. Dv. In looking at some of the regulations which have
been applied to the determination of rights of the universities, I
think the universities have felt that they have been included in a
set of regulations very often, that item from statutes which have
been based pritharily on competitive' procurement situations.

The need for competitive procurement for military systeniand
hardware appropriate to defense contractors and the lumping of
the universities under procurement regulations where hardware
systems and reprocurement are a predominant factor has distorted
the manner in which Federal agencies determine university rights
in intellectual property.

Now, I think that the differentiation of basic and applied re-
search being done by universities and Federal laboratories should
be clear, and if there are problenis generated with respect to de-
fense contractors, competitive procurement systems and hardware,
they- should be treated separately. Our concern at the moment is
that they tend to have been merged and this further complicates
the' determination' of rights. on` the university, side.

So I do thin:- there are-different principles for the basic and ap-
plied research in the university /federal lab setting, as opposed to
the hardware oriented. defense contractors.

Mr. CARPEDiTER. AppSrently there is perceived to be a difference
and, otherwise for-profit, GOCOs would' have been included in
either of two preceding significant pieces of legislation. I think
that there is a Confirming suspicion that a for-profit contractor will
receive a windfall advantage or a competitive advantage, denying
other contractorsthat there is a potential for a corporate rip-off
involved.
"'Certainly' in the program we have recommended in Oak Ridge,
we Operate as a non-profit because any royalty revenues that
derive do not beccime corporate profits. We put them in a set-aside,
escrow fund; if you will, to use to pay our inventors' participation
and use the remainder for administrative licensing program costs,
reimbursement, and to mature other, teChnologres.

So no windfall charge related to the program that we have rec-
ommended; but I believe that I would recommend and, in fact, do
in my paper, recommend that the right to stay with the originating
organization, 'whether he has recommended a non-profit program
or a profit program, because, after all, we are interested in com-
mercial exploitation here. We are interested in U.S. production,
getting a commercial benefit. He is best poised to do that.

Mr; Plugs. Lees turn specifically to the Executive Order. Are
there any changes that either of you would recommend in that
April 10th Executive Order? Do you view the policy recommenda-
tions in your testimony simply as a plea that the Order be fully
implemented, or are you suggesting further refinements?
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Mr,,Puzspyrea. I endorse the thrust of the Executive Order, but
yiith,respect. to Section 1(bX6) and a uniform policy with respect to
'technical' data, ,I think that the implementation of that in a
Manner that is analogous to Pub. L. 96-517 is going to take a
period ot ,development to determine what license rights, and so
forth, would be comparable to the rights that now exist under Pub.
L. 967-517.

asinine OFL PP Will have to, explore various possibilities and var-
ious proposals for specific language and licensing and so forth. The
process by which the Federal Acquisition Regulations have recently
been, and al new set of data regulations proposed has taken

eeennigly interniinablemitmber of years, and they still do not re-
sponcrtainajor university concerns.

I thinkit will take some gestation period, and those- of us who
are affected by it will want to make. recommendations for specific
language. The,rekulations are quite important.

After Public Law 96-517 was passed, there was also a long and
diffidult period before regulations which seemed reasonable to im-
plement the statute were worked out between universities and non-
profits, and Federal agency patent personnel.

Mr. Plum. Before turning to Mr. Carpenter, let me just follow up
on that a little bit. Are you suggesting a coursethat agencies
have been resistant, reluctant to apply the philosophy, the policies
on which that Executive Order is based. Could you elaborate on
that a little bit as to which agencies perhaps have been particular-
ly reluctant to act and whether that has been equally true at all
the labs?

Mr. DuMMEP. No, I believe that the agencies that have been
most reluctant are those which believe they have an overriding re-
sponsibility for disseminating the technology that is generated by
their contractors, and that also happens to be the policy that is
stated in the civilian agency data regulationsthe statement of
purpose in FAQ 27.4 embraces that view. The two agencies in par-
ticular that reflect that policy are the Department of Energy, par-
ticularly in the operation of its National Energy Software Center,
and also the National Aeronautics and Space Administration in the
operation of what I believe is called its Cosmic Program, which, as
I recall, is located at the University of Georgia. Both agencies, be-
cause of their desire to distribute software through those centers,
retain the right to require the delivery, with broad Government
rights, of software generated under university contracts. The cross-
currents that are generatedthe conflicts in terms of who has the
center of gravity m the commercializationinhibits university li-
censing, of commercial organizations.

In fact, the use of one of MIT's major software programs for dis-
tribution at the National Energy Software Center rather seriously
affected the ability of our licensee to commercialize the software
because the DOE distribution included all DOE contractors, who
then hired software assistance from a nonlicensed firm to help
them maintain it. So I think it is primarily DOE and NASA that I
would refer to

Mr. PRICE. Mr. Carpenter, do you want to comment on the specif-
ics of the Executive Order?

Mr. 'CARPENTER. I note no deficiencies in the Executive Order. I
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thihk the eoncern would be in our ability to actually achieve full
implementation of the spirit. In our case, we happen to operating
under the aegis and Under contract of the Department of Energy,
and t30 we could saywell, the intent of that Executive Order could
perhaps be-Met by aggressive implementation action within their
already=eiiistiiig authority.

Will that occur? Is it possible for them to move ahead with class
waivers Of Patents, and if so, we would think that the substantial
intent " of that Executive Order could be met without the need for
new_

If Rh- 'soine reason or another, it can't, or it doesn't happen, then
we *OuldlikkO see positive implementation by other means, per-
ha even additional legislation.

M. ?mom -Mr. Drimnier, we earlier had a witness from the De-
parthielit of Energy, and we asked him to submit for the record an
explicit. response to your recommendations. It seems fair enough to
ask yori, -therefore, whether you were particularly encouraged or
discouraged by that DOE testimony; any specific comments you
would want to make now, and of course, we would be willing to re-
ceive anything you would want to submit later for the
record.

Mr. DUMMER. I think the only comment I would make is that I
noticed in Mr. Farrell's testimony the same cross-currents and
ambiguity to whether it is the contractor's role, or one of the
prerogatives of DOE to disseminate the technology generated by
DOE contractors. I gather from his remarks that it is his view that it
is a DOE responsibility. Whether that view derives from a DOE
interpretation or from specific statutory language, I can't say, but I
interpret his remarks to underscore the view within DOE that it
should have a significant role in the dissemination of contractor
generated technology.

I think that view-- which, as I have said is already reflected in
the Federal Acquisition regulations is the problem. The flow of
technology from the Government-university-industry relationship
must be clearly channeled through the university to its licensees.
Those liceneees cannot be subjected to the uncertainties and cross-
currents that arise from knowing Etat the Government may,
through some other distribution channel, also be making the tech-
nology available hi some fashion. This is particularly true if the in-
dustrial licensee has invested significant funds to develop the tech-
nology further, and then it looks like the Government might piggy-
back its contractors on all of that effort.
-*Mr. Preston may want to add to that.
Mr. PRESTON. Yes, one of the comments I would like to make

about the issue of requesting waivers and giving waivers, is that
the timing in licensing technology is so critical that even waiting,
six months is quite often prohibitive in getting an effective license
deal.

I will give you an example. Two months ago in the area that we
have been discussing today, I was approached by a couple of faculty
members who had come up with an invention related to supercon-
ductors, a technique for making these brittle ceramic into ductile
wires. We filed for a patent less than a month after they came into
our office, and have now licensed it to a private sector through a
major venture capital firm who has a created a company to corn-
merciatizeiliis technology. In less than two months, we now have

9,37
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$1 million worth of private money invested into this technology.
We have a company created, and we have a license agreement con-
summated and a patent filed.

If I had to wait six months or a year to get DOE waiver in order
to move ahead with this, the venture community would probably
be tied up in other deals and this would slow down getting the li-
cense done in the first place.

Another comment I wanted to make from the DOE paper that
was submitted was that the DOE expressed considerable pride in
the fact that there have been 27 start-up companies over the last
year from DOE sponsored research, and 200 license agreements to
major companies to commercialize DOE research.

MIT is perhaps a drop in the bucket to DOE totalwe are less
than one-tenth of their budgetour numbers are comparable. We
are creating about the same number of new companies per year,
and consummating about the same number of license agreements.

Mr. PRICE. All right. Thank you. We have another hearing about
to begin. We thank you, Mr. Dummer, Mr. Carpenter and Mr. Pres-
ton, for your fine testimony and for your patience w"-h us today.

The Subcommittee is adjourned.
[Whereupon, at 1:43 p.m., the subcommittee was adjourned.]
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APPENDIX

SOUTHWEST RESEARCH INSTITUTE
ONCOIN.IICUJA
tawkoAnodsos

17 May, 1987

The Honorable Doug Walgren, Chairman
Subcommittee on Science, Research and

Technology
Committee on Science, Space and Technology
U. S. House of Mepresentatives
Suite 2321 Rayburn House Office Building
Washington, D.C. 20515

Dear Representative Walgren:

ftwkabs
34441v.1211/0M411~33
1...1.01014.111 MSS
OUISMISIP
oats:mos

At the end of the Committee session last week, I was asked to
draft some written comments with respect to A.R. 2068, a Bill
sponsored by you, Mr. Boehlert, Mr. Brown, Mr. Glickman, Mr.
Morrison and Mr. Ritter. The following comments reflect my
reaction to reading H.R. 2068 and are consistent with both my
written and verbal testimony at your Committee meeting.

In general, I endorse and support H.R. 2068. In my Judgment,
nothing is more important to the future of our country than an
effort on the part of all of us to regain global competitivenessin the international markets. As I have testified before, we
have let this competitiveness slip away because of ourpreoccupation with business manipulation rather than paying
attention to the underlying technology and processes and productdeNalopment, which is so important to manufacturing in an
increasing technological world.

I have some concerns with certain specific phrases and some
definitive language in H.R. 2068. Please consider, however, that
my comments in no way detract" from my endorsement of your Billbut are offered simply as enhancements as seen from a
manufacturing position in the private sector.

As was discussed at soma length during the hearings, few of us
are enthusiastic about the use of the word, 'competitiveness," inthe title of any organization.

I have thought about how we might
replace the word, 'competitiveness,*

and although others may have

SAN ANTONIO. TEXAS
Mk of Mg I DALLAS/PORT WORTH. MIRO( G HOUSTON, and VAININGTON, OC
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a better suggestion, I believe the use of the phrase, "industrial
technology, might better convey what we really Intend to do. I

fully understand that competitiveness embraces more than just
technology, but I must remind you and your Commitee that without
a sound technological base, manipulation of the remaining
business and troVB activities can only be short term solutions.

I suggest that the National Bureau of Standards of the Department
of Commerce shalL...after the date of enactment of this Act be
known as the Vational Bureau of Standards and Industrial
Technology."

In Line 12, Page 3, H.R. 2068 speaks to cooperative efforts
between industries, universities and Government laboratories.
Within our United States there are a number of institutions and
foundations which are extremely active in the development of
manufacturing technology essential to regain national industrial
competitiveness. These institutions for the most part
not-for-profit foundations are not included in any of the three
classifications specifically cited in H.R. 2068. For example, a
major institution which has made substantial contributions to
manufacturing technology is Southwest Research Institute in San
Antonio.

I appreciate that your Bill does not specifically exclude
independent research organizations as it is silent in this area.
I believe your Bill would be con3iderably strenghtened by adding
independent research organizations to the groups cited in Section
3, Paragraph (3), starting on Line 12, on Page 3.

I am not clear on the origin and management of the fund
introduced on Page 12. At the present time, the National Bureau
of Standards receives about half its income from outside funded
projects. The basic funding of the Bureau is in the range of
$120,000,000, with an almost dol.:ar-for-dollar funding received
from projects which are pursued in-the interest of industry. If
I interpret the language of Paragraph B, the industrial funds now
received by NBS would be deposited in a new fund to be managed by
the Director in support of policy structured by a new board. The
fund would be supplemented by the additional infusion of funds by
appropriation as specified in Section 11.
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It is my feeling that the funds currently attracted by the Bureau
should not be included in the new fund, as they have become over
the years an intrinsic part of the support pattern for HBS, and
in my judgment restructuring this funding process would be
counterproductive to the continued growth of Bureau activity.

I propose, therefore, that the fund identified in Section 10 be
made up of funds attracted to this activity through new effort
and supported by the appropriations in Section 11. I would not
include in the fund those moneys now paid by industry in support
of current NBS industrial activity.

I understand the thinking behind the creation of a new board, but
I am unclear in how the new board would function.

At the present time, the Bureau of Standards is managed by a
board called the Statutory Visiting Committee. This Committee is
made up of a broad cross section of representation from industry
and the academic,world and is supported by a Board of Assessment
and a number of Evaluation Panels. It was my privilege to chair
for several years the Panel for the Evaluation of the National
Engineering Laboratory of the Bureau of Standards.

It is my considered opinion that one high level board is all that
is needed to manage the new organization. I would not create a
new board reporting through independent channels and in conflict
with the Statutory Visiting Committee of the Bureau of
Standards. It may well be that a new high level board could be
formed combining the new activity or the responsibility of the
Statutory Visiting Committee and its title changed to accomodate
the expanded scope of the new organization.

I am enthusiastic about the recognition on the part of yourself
and others of the role that science and technology plays in the
development .of manufacturing and business competitiveness. I
believe, however, that beyond the proposals made in R.R. 2068 we
must begin to think in yet broader terms.

The real problem as I see it is the lack of recognition on the
part of the parent Department of Commerce on the true role of
science and technology in the bus.ness world. The Department of
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Commerce has been preoccupied to a great degree with matters of
trade, tariffs, customs and other manipulative activities, while
the technology of our manufacturing effort drifted into
obscurity. Our foreign competitors, particularly the Japanese,
recognised the true role of science and technology in the
development of superior, products and the manufacturing processes
to produce them. The Japanese have taken the science and
technology of our United States and put it to work, while we
devoted our time and effort to the almost counterproductive
activity of business manipulation.

It may be a bit grandiose and very difficult to do, but I believe
we must start now to change the basic culture of the Department
of Commerce to truly take a leadership role in bringing to
fruition the amlication of science and technology to our
industrial processes. How this is done is beyond my scope of
understanding at the moment, but I believe it is absolutely
essential if we are to carry out our newly formed objectives of
regaining competitiveness in world markets.

I appreciate very much the invitation to testify before your
Committee and to offer these comments on H.R. 2068.

Best personal regards.

Cordially,

14,-.ukarz,
Gordon H. Millar

GEM/vsesa

C: Messrs. Boehlert, Glickman, Brown, Morrison, Ritter
Ur. Lamar Smith, Us. W. woolam, Mr. F. Press, Mr. R. M. White,
MA. C. Pompliano

l't
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Good morning, Members of the SlbC °Knitted. My name is Albert M. Haves, and I am

President of the American National Metric Candi of Washington, DC, a private, non-

profit trade association which provides information and planning services to

manufacturing firms, educators, consumers, and professional and other trade

organizations interested in voluntary transition to the metric system of measurement.

I appreciate this opportunity to discuss some of the advantages which would accrue

as a result of passage of the bill you are considering, H.R. 196k, liThe Metric Usage

Act of 198?. This Bill requires Federal agencies to use metric in activities and

proctrement practices, with evolution to metric complete by 1992 wherever practical.

There are base who will tell you that because the Federal Government is the

nation's largest customer, its changeover to metric will create complexity and confusion

as agencies begin to use metric.

In fact, as in the private sector, the Federal Government uses metric meastrement

extensively now. Like the private sector, the goverment is realizing cost savings

associated with combined metric use and rationalization an intelligent reduction of

inventory items based on urrent utility.

The first of these instances is probably well-known to any of you with a liquor- or

wino-producing industry in your state. In the late 197o% the liquor industry, through

its trade association, the Distilled Spirits Council of the US., DISCUS, asked the

Treasury Department's bureau of Alcohol, Tobacco, and Firearms Control, BATT, for

new regulations to allow metric packaging. BATT' agreed, and the Industry used that

opportistity to reduce U. number of bottles in which liquor was packaged from 38 to

an ultimate timber of soy. The wine industry too replaced its number of bottle sizes

to seven. That change has resulted in a number of benefits to those industries and

BAIT alike. Passage of this bill could result in even more.

s

914



The cost .to the industry to implement metric was $21 million, of which 60

percent was represented by new labels and obsolescence of outmoded bottle sizes.

This amount represented less than i percent of the industry's annual sales of $3 billion.

In comparison, the industry is estimated to have saved more than $8.5 million

annually due to reduced inventory space requirements and cost savings realized through

economies of scale in bottle production. One bottle mold alone cost $15,000 in 1977.

This industry tried to select metric packaging consistent with the European

Economic Community's. Since then, exports of wine and liquors have presented one

bright spot in our balance of trade pact re. In 1986, wine experts increased 15 percent

over 1965; liquor exports rose 23 percent in 1986 compared to 1965. Metric packaging

alone wasrrt responsible for these export increases, but it certainly didn't hinder them.

BATF, the government agency involved, realized savings because conducting its

twice-monthly physical inventories for tax administration is much more efficient with

seven battle sizes to work with than 38.

If Congress passes H.R. 1991, BATF and the wine and liquor industries could

realize even more cost savings in tax administration because taxes are calculated on

proof gallons instead of the liters in which these products are packaged. Making the

conversions required is simple for larger producers, but is time-consuming and

irenecessarily burdensome for smaller or fledgling wine producers in states such as

Florida, Indiana, Michigan, Missouri, New Jersey, New Mexico, New York, Pennsylvania,

Virginia, and Vashington, all among the top 15 wine-producing states after California.

Another well-known instance of governmental metric use is the Department of

Defense, DoD, setting the year 1990 as a target date by when procurement

specifications and standards must be available in metric.

DoD notes ttree factors in its decision to use metric. One is the longevity of

errant weapons systems. A system on the drawing boards right now still might be in

use 30 years after its introduction to the year 2035 for a ship, for example. The

2
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second factor is related to the first the availability of pacts to service or repair

long-lived weapons 3-,tterns. In the futtre when US. industry is metric, DoD expects it

will be a great waste of taxpayers' dollars to set up one production line specifically to

Limply Apo rid parts. The third factor in DoD's decision is our NATO allies' use of

metric, because it is desirable for American materiel be inter-operable by aropean

personnel.

One metric weapons system on DoD's drawing board is the Army's Light Helicopter

Family, LHX, a 45 billion project which will result in 5,000 vehicles. This one

helicopter will replace for different vehicles currently in use.

The metric dimensioning of the LHX entails benefits to both the contracting

companies and governmental department involved in its production.

The contracting teams are designing the engine for maxi:nun ease of

maintenance. The final engine design may require as few as one or two bolts for

disassembly from the airframe. The otsrent helicopters the LHX replaces require, as

mazy as 200 hand tools for complete engine disassembly. The LHX

is designed to use less than half that quantity.

Its contractors believe they will be able to find foreign markets for the metric

LHX engine which would not be available for an inch/pound engine. This mild result

in lower unit costs per engine. Often foreign sales of this type require an offset

that is, socro foreign manufachre of the item. This offset would not be possible

without milt-. And, it may be possible for the contractors to trade tta offset for a

lower trit price per engine for complete US. manufactire. If so, this will result in

retention of or an increase in US. jobs.

The contractors involved expected a high cost for training and parts, but have

found the reality is much different. Contractors have found one 15- or 20-h sr

training cotrse is sufficient to teach shop level and machine operators all the metric

3
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they need to know. They found their costs for metric hand tools minor. They found

US. suppliers for both their metric tooling and fasteners.

In fact, a study made for the Department of Defense proj...zts the cost of producing

the LHX in metric most likely will add only three-tenths of 1 percent to its overall

life cycle costs, and may add less, for an engine which is considerably easier to

maintain and more useful than its predecessors.

A third example .f government-private sector cooperation with a rationalized and

beneficial metric result is the NUM Program, devised by the Department of Agriculture

and the United Fresh Fruit and Vegetable Association. MUM refers to more efficient

produce containers designed on the principle of Modularization, Unitization, and

Metrication.

In the early 19705, surveys revealed as many as 500 different container sizes used

for shipping fresh produce. Writing together, the Department of Agriculture and trade

association specified a standard pallet size at 100 by 120 centimeters (40 by

inches). Using as rew as 20 different container sizes, this standard pallet size can be

loaded in 14 to 20 efficient patterns.

The result has been a reduction in what used to be three common problems in

produce shipping: unbalanced loads, box collapse, and spoilage, with damage to the

fragile contents resulting in losses to growers, shippers, and purchasers.

One growers' group, the Florida Tomato Committee, now estimates 75 percent of its

mtmbers use NUM boxes. They are reinforced to withstand damage thing mechanized

shipping and unloading. Stacked more efficiently in one of the approved pallet

configurations, ventilation is better. And the growers have realized cost savings in

transportation because the pallets are loaded on a truck in 4 to 5 minutes, whereas it

used to take an her to hand-stack a load.
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With 85 percent of their exports destined for Canada and the other 15 percent for

,Europe, metric7convabble boxes also have been helpful in enabling the tomato-growers

to retain their export markets as well.

One customer who appreciates the savings in labor and warehousing resulting from

MUM Program is the Department of Defense, which has advised its buyers and produce -

growers it accepts and encourages shipments in NUN containers.

Produce - industry sotrces also expect same industry segments may realize cost

savings due to economies of scale in their container purchases as they progress to

fuller use of NUM boxes.

The benefits of metric will not stop at the federal level but also will spread to the

state level, particularly in education, with passage of H.R. 1964. As you know, many

states today are up-grading their education systeins in response to the report A Nation

at Risk, published by the National Commission on lExcellence in Education in 1983. The

nation's educational system likewise respond, to passage of the 'Metric Conversion

Act of 197511: teachers now present both metric and inch/pound in,,their arriculten.

Yet American child reds measurement skills larein extremely poor: the Second

International Mathematics Study, conducted in 1981 and 1982, showed U.S. eighth-

graders rated well below the 25th percentile in measurement skills. Out of students

tested in 20 countries, only those in Swaziland and Nigeria performed worse. How

much better would or children learn measurement if they could concentrate on only

system, if teachers could instruct in only one system, if publishers could present

only one system, instead of dissipating their efforts? Not only would our children

learn metric and measurement better, but textbook publish...ys, test preparers, and

teaching aids suppliers could save money and pass those savings on to the local school

districts if they concentrated on only one system. And ow teachers would know they

had prepared their students better for meaningful employment. Today it is recognized

the brightest employment potential lies in high-technology jobs and metric is the

5
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measurement system of high technology. To fail to teach measurement well,

particulely metric measurement, is to disenfranchise our students of a vital skill

necessary fc, their future success

There are other examples of government metric use.

The Interior Department's U.S. Geological Survey is completing a very precise

readjustment called the North American Datum of 1983 for the 270,000 horizontal

control points of the National Geodetic Reference System. Of the 34 states involved

in this very precise work, over 65 percent have chosen to meagre in the metric

system.

Congress a, will minder in this Session passage of a draft Conversion of the

Tariff Schedu = of the United States into the Nomenclature Structure of the

Harmonized System. If adopted this system will align the United States with the

majority of the rest of the world in reporting import and export tariff and statistical

data in metric units. These reports are prepared by another Treasury Department

agency, the US. Customs Service.. If one thinks of metric as a decimal system, it is

not surprising the Treasury Department is so advanced in its use, since the Treasury

also is responsible for one very commonly -used metric system our currency.

hfany industries in the private sector already enjoy the advantages of metric use

increased engineering efficiency, Unproved coordination of multi-national operations, an

opportieuty to rationalize inventory and operations, and unproved export potential and

competitiveness.titiveness. Vhy should the US. Government deny itself these sane advantages?

Vith passage of 11.R. 1964 our Goverment too can enjoy these same benefits.
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Focus on intonational trade

New Metric markets, ventures
encourage domestic Liiek.--=

The Urited States' International
tradefuports. sold abroad. and am
ports. sold to us has been described
as one of three pines which doves
the metric trait. The United States
careanses the largest. stogie-
language, developed market in the
world and is one of only three der
daily nonmetno countroes (see 'here

atroad"peste S)
The US imported more than 5320

Mon worth of gands from January
through October. 1985. and in turn ex-
ported more than 5180 bilhon to
overseas markets, an Increase In ex-

ports of "I percent over the carne
period the preceding year.bUtoone-
thelesS resetting In a 10moran trade
defiant p40 Mon. according In
figureipreparedbythe Irkernabp.ral
Trade Adlinkestration_OTA), U.S.,
Department of COrmerce (DOG).
Washington. D 0,A ew =^

Products nr:nutacturedlei foreign
trade are an Important component of
the Gross Nattc121 Product (GNP). irk
creaskv from ePercent between
1940 through 1870 to 8.2 percent of
the GNP Irt.1982 riccorcing to

See "Trede."Pago S

Cotton gin manufacturer adopts
metric to reflect foreign demand

Although considered a "small
business-425 employeesLtrnmus
Industne% Inc.. Cokin:us, Georgia, Is
one of the world's two largest
manufacturers of eaten and man
made -fber Ginning and handing
equipment

Because half or more of is annual
sales are made in foreign markets
and the company believes It will give
them an advantage In those markets.
Lumen Is n the Initial imdernenta
bon ages of a voluntary comers=
to the manufacture of ks products n
the metric system Its decision
already has borne fruit In an ntema
banal loot venture described below
which will enhance the marketability
of the company's products

The cotton "go." invented by Eli
Wietney In the late 1700's. separates
cotton seeds from fibers. and
nowadays also refers to the factory In

which cotton Is processed Such a
plant includes an unloadng system.
fans to carry the raw cotton bolls to a
dryer, as many as sIx gins which
rem", the seeds and other impuri-
ties and then Eft from the cotton
fibers, and a baler wtian compresses
Jove fiber Into a rectangle weighing
218.2 kg The drying-dee:log-balm
process also Includes centrfugal fans
to remove impurities, blowers for
transporting thorn elsewhere (the cot-
ton seeds and husks often are re-
cycled as whoa cattle feed or
IV:toners for the southern US's
heavy clay soak). air poach:in cr.otrol
equipment, belts on which the fin'
oohed bales travel and machinery to
move therm art electronic devices to
control plant operations The world's
most advanced processing plant.
which Lianmus butt. is located n
California aro has the capacity to pro-

Chicago In November
solectedfor COnference

ANM7s 13th Annual Conference
has been slated for the Ramada
O'Hare Hotel, Chicago, Mods, =-
nog two full days, November 3-4
(Tuesday and Wednesday), 1837

Board Chairman leY Taylor,
North American Tool Company,
South Beloit, kends, Conference
Plannong Committee Chairman Paul
Woessner. The MC Companies,
Oakbrook IL; Board Member Dr
David Goldman, A:Qom° National
Laboratories, Argonne, IL; and
ANMC Staff Member Jane Hoeand
met In November for initial plan-
nog and site and date selection.

Future Metric Reporter Issues
wit detail Me Conference theme,
format, agenda, and speakers.
Watch for further nfonnatonl 0

duce such bales at the rate of one
per sightly less than 70 seconds -5t
bales an hour

Each separate gin or fug plant turn-
mus makes is custom-bu kt to the cus-
tomers specifications, because cot-
ton fiber vanes accomeng to the type
grown, facer length. the donate, and
the speed with which the customer

See "Lummus." Pew 7
rr

Inside
meet the board p 2
puzzles p 2
here & abroad p 3.5

Federal Metric Coordinators p 3
OMP reports p 4

ANMCactmtles p 8
ANMC Calendar p 8
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Federal Metric Coordir.ators
The est below Is of key U S agency and department Metric Coordinators. who alsoare members of the

Metrication Operating Committee Please keep In mad Federal personnel and telephone numbers are suerct to
change. the Leto; is current as of January 1, 1987 If you need more information on Federal metnc
Please contact the Office of atonic Programs at (202) 377-3036

Agency Contact Telephone
Dept/Agr culture Dr. Clare I Hares 447.4423Dept Commerce Gerald T Underwood 377.0944
Dept/Defense Col Thomas E Mansperger 6957915
Dept/Educatan Witham J Phelps 2454111
Dept/Energy C Warren Devereux (301) 353-5638
Dept/Health and Human Services Jain Taylor 4850160
Dept/Houser and Urban Development David C Moore 7550640Deplantenor Roger Foster 3434281Dept/Justice Harriet Eisner 633-1426
Deg./Labor Donald E Lemrricn 5234073Dept/State Peter E Gwyn 2353689Dm/Transporter= Byron L Nuop 366-5442Dept/Treasury S F Timothy Mullen 3764413
Central Intelligence Agency Anthony Zara 281.8131
Ocernocfity Futures Trading Commission Donald L Tencack 254 7556
Consumer Product Safety Commission James I Price (301) 4926494Envircomental Protection Agency Deran Pashayan 4758936
ENcon4rrecol Bank of the US Abaft H Hamiton 5664652
Federal Ccenna.nications Commission Frank L Rose 653-6288
Federal Emergency Management Agency Henry Tovey 6463540
Federal Maritime Commission Newton Frank 523-5874Federal Reserve Board Michael Leseo 452.3415Federal Trade Conan's= Stephen Eklund 376-2891
General Services Administration Mary McKee 557-1930
Government Printing Office George Collins 2752873
Interstate Commerce Connassion Edward E Where 2757480
Ubrary of Congress Floyd D Hedrick 2874605
National Aeronautics and Space AcVninrstrabon Richard H Weinstein 453-1871National Saierice Foundation NormariCaplan 357 9618
Nuclear Regulatory Commission Karl Golfer 4437991
Small Business Adnunistrairon Sheryl J Sived 6344128
Snuthsonlan InsUtutIon Jane Glaser 357-3101Tennessee Vafiey Authority D Wesley Dalton (615) 751 2831
United States Irdormatein Agency Charles N Ca-estro 485-8676C S International Trade Commission 'nand Hegfrazitharn 5234146U S Postal Service Franklin J Thurston (301) 443-6266
Veterans Admmistratron Richard W Schorr 233-3306
Office of Science and Technology Percy Lee Raters 395-5052
Office of Special Trade Representatrve Donald S Abelson 395-3063
All telephone area cotes are (202) unless othenese indicated

fir wry 1987 metric reporter/3



OMP reports
Editor's note: This month's

"OMP report" was prepared and
submitted by Ruben H Mader on
behalf of the United States Inter-
national Trade Commission's
Metric Ccoronatce. Edam' Hog*.
Dothan,, Director of the Office of
Industries. Questions you may have
about this importantmetric change
may be referred to Molter at pm
724-1732.

Conversion of tariffs
to metric measures

In response to a request by
President Reagan In September,
1981. the US. International Trade
Commission published a draft Con-
version of the Tariff Schedules of
The United States into the Nomen-
clature Structure oI The Har-
monized System in June, 1983 The
conversion, Intended to replace the
current Tariff Scheddes of the
United States Annotated (TSUSA)
beginning January 1. 1988. was up-
dated and republished In Septem-
ber. 1984. and again in November.
t986.. As part of has request, the
President directed that units of
measurement be converted to
metric units. In the conversion
process. the Trade Commission
solicited and received suggestions
from the private sector. Include*
the American National Metric
Cana and various interested
goverrvnent agencies

The converted tariff schedule is
in the format of the proposed "Har-
monized Commodity Description
and Coding System." commonly
known as the HS The proposed
HS was developed by the Customs
Cooperation Council, an Inter.
national customs organization
based In Si assets. Belgium It is
expected that all the United States'
mar tracing partners, noluding
Canada. the European Communay,
and Japan, will adopt the HS for-
mat for their me schedules at the
same time as the United States

920

After World War II, a number of
commodity classification systems
emerged for the purpose of report-
ing production and trade of agrok
tura) mining. and industrial prod-
ucts. Most countries adopted either
the Brussels Tani' Nomenclature
(8TH) or the Standard International
Trade Classification for the basis of
Noosing customs duties and col-
leding trade data. most of ttbm
employed metric units of measure-
ment. However, a few countnes,
eluding the United States and Can-
ada. developed their own unique
product classification systems. us-
ing pima* inch/pound Una of
measurement. Canada since has
denverted to metric units for most
of its products and dual reportng
for the remainder. Each classifica-
tion systems radcalry dfferent
from the other. the Harmonized
System (which is based primarily
on the 8TH) is an attempt to stand
ardze International reporting of
trade

In the Tariff Schedules of the
United Stales (implemented on
August 31.1963) the fiveddrt tariff
rate lines provide the legal dascrip-
time and tariff rates for 'aborted
articles. The numbering and prod-
uct scope of :..el five-cbga items
can be changed only pursuant to
statutory authority For statistical
purposes, certain fivedgit rate
Wes are subefrylded by arkfrog
twodoll statistical suffixes. These
seveddgit statistical annotations
have no legal force and are subor-
dnate to the fivedigit classification
saline As In the current TSUSA,
the proposed conversion has legal
rate toes (at the tendgnl level) and
statistical annotations (at the tern
digit level).

For about 96 percent of the
t0,735 eight-age hems In the U S
comvted tariff schedule, the units
of quantity are either in metric
units or absent e imports are
reported n ,arrns of value only).
Another 3 percent have dual
reporting lasts, one of which is
metric and the other Inch/pound

The remaining 1 percent are in
inch/pound units only.

Units of quantity that have
metric designations are limited
primarily to mass (weight) tons (ff.
kilograms (kg). and grams (g)
length meters (m), centsneters
(cm) and r .4brneters (mrn), area
square meters (in') and square
centsneters (cm') and volume
cubc meters (m.). cubic centi.
meters (cm') and leers (L).

Products In the converted tariff
schedule that have two separate
uses of quantity designations tor
the .arne items (metric and inch/
pound) are limited to articles of ap-
parel and clotting accessories In
most cases, "kilograms" and
"dozen" are assigned to each
eight-digit item mariner

The most often cited mch/pound
designation foe units of quantity n
this document are (1) barrels (bbi),
for crude and retried petroleum
Ns. al obtained from bituminous
minerals, and certain other [bud
and gaseous products, (2) kilowatt-
hours (kWh) for elecirk energy; (3)
dozen (dos ), for hats, headgear,
mouth organs, frames and mount-
ings for spectacles, goggtes, and
snider products. (4) dozen pairs
(doz. pre) for gloves, mittens. mitts,
and lenses for corrective sped
facies, (5) dozen peces (dot. pre 1.
for tableware, kitcherrtrare, toilet
articles. and &mix Items, and (6)
gross, for bottles. Hrs. clothespins.
nursing nipples. and other &Mier
articles

The implementatbn of Its tariff
schedule In the HS format wok align
the United States with the majority
of the rest of the world with
respect to using metric units of
measurement In reporting imports
and reports for tariff and statistical
purposes Considering that the
value of US imports for con strnp-
don in 1985 reached 5343 6 baton,
the conversion of the TSUSA to the
use of metric measures will have a
considerable impact on the In-
creasing use of the metric system

See "OMP reports...Page 5
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"OMP reports," trcen pree 4
in the Untied States. This is =Me.
tent with the spi rit of the Metric
Conversion Act of 1975. which
states. .....r,, policy of the United
States shall be to eaordriate end
plan the increasing use of the
made system In Me United
States.-.F.CI

Brunel
..Arid than there were two.
Oeyelopmen's in the Sultanate of

Brunel Indicate the world soon will be
reduced to two countries which are
not mandated to use the metric
system (See, "Brunel Burma, US.
remain as three non- metric holdouts,"
MR 1986112)

Until recently Brunel, In addlion to
the US. and Burma. has been
counted as a country not d.ang the
metric system. HOwever. according to
recent correspondence, "in July,
1986. a was officially announced that
the metric system would be used for
the whole country and an official
launching ceremony Is proposed for
July 1987 There will be a proposed
ceded of five years after the launch of
the system to enable lay people to
famitianze themselves with day-today
use of the system to ensure that all
the organization(s) go metric. .

The letter, dated December 7,
1986, Is from Brunel's Permanent
Secretary (Technical), Modify of
Development, Metal Ah Malal Hi
Othmari, to Ernst Lange, Huntselle.
Alabama. a member of the U S
Metric Association, who forwarded It
to the Office of Metre Programs. U S
Department of Commerce

The Secretary's letter Indicates
several governrne).N1 departments
and educational Irish Mons already
are in the access of converting,
which was mandated by legislation,
the "Weights and Measures Enact-
merit 1983"

New Jersey
Make that one and 980 countries
The Senate and General Assembly

february 1987

921

of that State have passed and as
Governor signed legislation which
react In part, "The Irchoound system
of weights and measures in custom-
ary use In the United States and the
metric system or System International
(S9 of weights and measures are
pity recognized and one or the
other, or both. - shall be used for all
proposes in this State.. it Is the kited
of the Legislation that nothing In this
section shall mandate the exclusive
use of SI, however, Muse Within this
State Is encouraged. -_ (emphasis

The legislation was sponsored by
Senators Leanne Brown, Frank X
Graves, Jr.. the fate John P. Cauffield.
and Paul Contela in the Assembly as
sponsors were Robert J Martin and
Frank M. Petty The legislation was a
Inartatin effort, since New Jersey's
Senate is =trolled by Democrats
and the Assembly's majority and the
Governor are Republican

MOC/ICMP
The Metncation Operating Commit-

tee. the working arm of the govern.
ment's Interagency Committee on
Metric Policy and whose members
are the 39 Federal Metric Coon
drators, held its Executive Board
meeting on December 10, 1986
Among other issues addressed at the
meeting were these developments

Folkming the Chernobyl nuclear
reactor accident, confusion resulted
from non - standard reporting of recita-
tion outs Two efforts are under way
to develop standard International
metric units to correct this situation
The Oak Ridge National Laboratory
has seemelee a proposal to the
Department of Energy to study means
of agreement on standard redraw
units_ for federal and private-meta
use, the President's Science Adviser's
stab has created an interagency
^achatat research group, including a
metric sub-panel chaired by ANMC
Board Member Dr David Goldman, to
examine this issue

Indications are field service
equpment for the Light Helicopter
Family (LHX) wit be metric and

repair personnel will use metric toots
LHX-spaafc depot teens will be
metric, standard depot Items and
repair ma be metric or inch/pound
based on turnaround tens, needs,
and cost

Its Metrication Steering Group
(MSG) Is preparing a draft revision of
the Department of Defense (DoD)
metric policy to state all elements of
new designs wit usemetric and pro-
curements of new systems will non
sider using metric when It Is in DoO's
best Interests. In liSG's revised
policy draft, non-metric use will have
to be justified

NTIS
The National Technical Information

Service (NTIS) Ls rnal(mg available for
purchase "Guidelines for Metric Tran-
sact) of Computer Software." original.
1Y Prepared by ANMC's Data Process-
nii/Otfce Equipment Sector Commit-
tee and adopted by Me General
Services Admirustration as a General
Information Resources Management
Regulation (see "here d abroad" MR
1986,12)

To order, you may write NTIS. 5285
Port Royal Foad, Springfield, Virginia
22161, or calf (703) 4874650 The
price is $995 per copy NTIS accepts
orders charged to Visa. MasterCard,
or American Express craft cards
Rush service is available at a
premium in addition to the document
cost

When ordering, please be sure to
include the NTIS document access
code number PB 86-2402t5/AS

"Trade," horn page
esearch statistics in -The Rote of
Metric n U S Exports, a report pre-
pared by J F Coates, Inc, Washing-
ton, D C tor the us Metric Board
and Issued ultimately by the DoC's
Office of Metric Programs

According to the same source,
measurementsensarve products ac-
count for one-hall to two-thirds ($100
to 5200 baton annually) of U S ex

See "Trade." nage 6

metric reporter/5
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"Trade," from cage 5
Oils, a percentage which has re-
mained constant since 1955 The
report noteitOvancedkxfustrial na-
tions. all of which are metric, buy 60
percent of US. exports. Again. about
hail of what we import Is measure-
menteengtive. Including oil and other
bulk commodities, and about half of
what we Import comes from devel-
oped. metric countries.

The US redo deficit is of great
concern to businesses. politicians.
and economists because It represents
the loss of capital and jobsand
ultimately tax revenuesto the U S
domestic economy. In a November
27, 1986 article In the Washington
Post, Incoming Senate Finance Corn
mate. Chairman Lloyd Bentsen (D TX)
indented one of the Committee's first
priorities In the upcoming Session will
be "non-protectbnist" trade
legislation

The United States doss not regard
use of or demand for metro: products
as a trade barrier, says Donakt
Abelson. (erector, Technical Trade
Barriers. Ctfice of the Untied States
mode Rem.:.:.,r4rne. Washington.
DC An allegation that h.otnc is a
trade barrier Is naive at best because
one of a nation's soverer)n rights is to
choose Its own measurement system,
a more significant element of non
metric use Is that it a business wishes
to export Its products it must meet es
markets' demands, he says

In addition to those long-estab-
lished trends which promote metric
use In international trade, new trends
are emerging which tend to further
encourage its use
New markets

The U S has been a lead."9
developer of technology, which in
creasinglY is expressed is th3 metric
system Fields in which the IJ S has
been dominant include autos (now
nearly 100 percent metric), fa m
machinery (metric and inchigound
mixed), chemicals, including apricul
tural, industrial, and pharmaceutical
(increasingly packaged in metric),
aerospace (not metric). and defense
(beginning to become metric)

eihnotrle reporter

'92 5

Markets Mach show potential for
increased US particapteicn Include
telecommunications. Clotechnologiss
and medical and biomedical engineer-
ing; new energy technologies.
chemicals, particular'," value-added
specially otiernutds made from raw
materials, space manufacture, and
seances, partuularty construction and
engrieenng. except for domestic con-
struction, needy all ate Increasingly
metric. according to the report
The European
Economic Community

Needy all no Communist Euro-
pen nations, with a few exceptions
such as Switzerland. belong to the
European Economic Community
(EEC) The EEC's Imports to the U S
run about 570 billion per year, 15 to
20 percent of the total, white our ex
ports to the EEC run to 850 billion per
year. about 25 percent of the total

On February 28, 1979 the EEC
Council Issued a Directive
estatfistfing metric as the only legal
measurement system in the Com-

munity after December 31, 1989, with
"derogations" (exceptions) for certain
British and Irish products, since those
countries were in the process of con
version to metric

After that date, trade must be can
ducted r metric labeling wattle, the
Community, according to Charles M
Ludolph. Director of lb, Office of
European Community Affairs, ITA- The
Directive does not act as a trade bar
rfer but does not facilitate trade for
U S manufacturers either The Dim-
trve wilt affect primarily those U S
manufacturers with British and Irish
facilities who are not already using
metric, he says

The Harmonized System
The United States is a participant

in a new trade classification system
called the "Harmonized Commodity
Descrestilin and Coons SYstern. (HS)
(se- "OMP reports," "here
abroad. page 4), developed by the
Customs Cooperation Council. head-

See "Trade. " page 7

US. INTERNATIONAL Tar.DE
November, 1986

Product Category
(n billions of dollars)

Imports Exports

Petroleum Products 3.0

Non-rnonstary Gold 08 0.1

Agricultural Products (meats, fruits, vegetables,
wine, grains, animal feed, raw cotton, etc ) 2.0 2.5

Manufactured Good.; 29 5 12.8

New Passenger Cars 4 9 0 5
Motor Vehicle and Tractor Parts I 2 09
Trucks. Buses. and Chassis 0 8
Aircraft and Parts 13
Clothing and Footwear 2 3
Organic and Inorganic Chemicals 0 8
Telecommunications Equipment and Parts 2 3
Office Machinery and ADP Equipment 1 6 1 4

Electrical Machinery 21 1 2

General Industrial Machinery 1 0 0 6
Specialized Industrial Machinery 0 7

Power Gverating Machinery 0 9 0 8
Iron and Steel Mal Products 08

Advance Report on US Merchandise Trade Bureau of the Census U S
Department of Commerce, December 31, 1986

February 1987
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"Trade," from page 6
quartered in Brussels. Belgium The
ALS. Congress must approve the HS,
It so, its provisions are expected to
take effect January 1, 1988 Besides
presenting a unified, standard cons'
modrly descriptco system for inter-
national use, the HS also will report
all export end inoort data in metric

Paul GiOuere, Director of the Inter-
naticoal Nomenclature Staff, United
States Customs Service, Department
of the Treasury. Washington. D.0 .
says the new reporting system will
not make much dfference in the way
the U S collects tariffs, currently on
an ad valorem basis, that Is. a
percentage of Value. For example.
quantities of raw silk or wool fiber
now are expressed In mass while
woven materials of these fibers are
expressed in area The fiber or cloth
wilt have the same monetary value,
so the tariff will remain the same,
what would change under the HS is
that statistics will report kilograms of
fibers or square meters of fabric In
fact. Gouere says some reportage
will be simpler. since the Customs
Service has had to translate current
metric foures into Inch/pound

Gomm who chaired the U S dele-
gation which worked on the HS. says
the system is part of an effort to faci
hate trade which extends back 100
years These efforts were Intensified
about 19E869. but a lack of undomi
description stymied this process The
actual work began 111 1973 with a can
vent*. 10 ;ears tater to complete It

Eugene Rosengarden, Director. Of
lice of Tariff Affairs and Trade Agree
ments. International Trade Commis
sin, DoC, Wasturotco, DC , the dale
gallon vice-chairman. reports Presi
dent Reagan formally wrote the
delegation in 1981 to request metric's
use in the document "By tits request
we are reflecting the realities of inter
national trade." he says, &king the
delegation used some ANMC
documents In its work

Both Gouere and Rosengarden say
those companin active in trade said
tittle about the new system other than
to approve the fact trade statistics will

february 1987
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be metric, since exports are ordered
and Imports furnished In that system

The HS represents a "nevernocang
task" as it is further revised to sworn.
=date new technologies such as
fiber optics and semi-conductors.
Giguere says, adding the work on the
ctassification system and comparabili-
ty of statistics are more meaningful
aspects of the HS than Its metric
reportage.
international joint ventures

The United States' moue positron
as the largest ecenrivonlanguage
market sometimes has as a
detriment In international trade, since
Americans have not needed to UMW-
stand other cultures and languages as
have the more geOpraPhiCatiy.
compressed Europeans. for example

One trend counteracting th.S
cultural bias Is the Increasing engage-
ment of U S turns n international
Kant ventures such as marketing and
licensing arrangements and US
businesses' partnersNps with local
firms, according to Brain W Free.
Director. Office of Service Indust, les,
ITA. 'a lot of what we're selling
abroad is high technology and exper-
tise,' he says. These arrangements
offer a number of advantages, includ-
ing a more efficient use of resources,
the local partner's greater under
standing of the market and easier as
cess to financing. and greater Amen-
can control of product technology
These ventures enable American corn
panes to become not Just a seem but
a presence in a local market

These ventures also reinforce the
increasing trend toward interns
tionalaston. in which a product might
be designed In one COuntry. Its parts
butt In a second, assembled in a
third, and sold In e fourth, as is often
the case with complex machinery
Such mternationamation, with its need
for a Conran technical language, en
COuMpOS metric uSe. Free expects

G T Underwood, Director, Office of
Metric Programs (OMF1 (see "meet
the Board," page 2), who has worked
extensively on ovOMOtOn 01 such ven-
tures for the Office of Productivity.
Technology and Innovation, Of which
OMP is a part says increasing inter

nationalization Is not mere "trade"
but more accurately Is described as
'World business" In which American
firms do not force amotarot of their
Products Ina local market but pankl
Pate and interact In the market by In
tegrahng their operations into it

Such efforts wig result In "sensible
accommodation" or "strategic adap
tat on" of metric in the United Slates
as its businesses become more
intemationaryOriented "the metric
Issue will be driven by economics, not
by predetermined actions." he says
As U S. firma look outward, there will
be a corresponding tintless on
metric in mathematics. geography,
and languages in education. all of
which will reinforce each other as
well as the -"world business" attitude,
Underwood believes.

"The attitude we era trying to inject
Into the strategy of American busi-
ness {is] that world markets are ex
citing markets They're not only the
best markets In town, they're the
largest," he says As more American
businesses adopt that posture in an
effort to increase their sales and prof
its In their own setlInterest, toe more
they will bring increasing metric ac
septette and use along in their
wake 0

"Lemmas," from page 1
wants the cotton processed

Man made fiber-honclAng
meat include: tow cutters to cut the
processed fiber into the custom°. 's
desired length, condensers which
remove air from tit fiter, and balers

A ma also might include mixing
feeders to combine several types of
cotton, or cotton and man made Iner
blends, into a finished product

Charles Hamittco, Executive Tech.
naval Coordinator for the Min, notes
little processing n done by hand
these days even in lessoleveloped
countries where lower personnel
costs might be expected to en
courage hand-processing

Because its products are so in
doduatly adapted to each customer s
needs, Hammon says the firm S

See lummus," page 8

metric reporterry
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I ' ANMC staff and set:eaters
hosted an informal breakfast Thurs.
day. December 1& 1986 for Congres
stoat Matt members who have sup
ported metric issues in the past and
expressed an interest In becoming
more knoxiedgeable about such
Issues in preparation for the tpcorn
ing 100th Congressional Session

The American National Stand-

ands Institute. New York. New York.
has appointed Mem F Hanrahan of
the Computer and Business Equip.
mood Manufacturers Association
(C9E1.4A). Washington. DC to its Ex
ecueve Standards Council PUMA
provides the Secretariat for the Data
Processing/Office Equipment Sec-
tor Coalmine*. 0

"Lummus," from page 7

machines are assembled from sec-
hens rather than on an assembly kne
The company uses two Weldemann
Drawn (of Warner & Sauey. King of
Pru Ssra. Pennsylvania) tooling
ft:oohs/es to make small batches of
10 to 20 piece parts at a time. in
either metric or inchlpound specifea
loons (see. "Focus on manufacturtng
Automation Of production can
enhance metnc use." MR 198816).

Because the firms ccaverson
Process is in its natal stages m is too
early to determine ,he impact transi,
ten might have on production and
design economies. Hamilton says.
adding that shop workers accept the
system easily provided they have the
proper metric toots

On the other hand. gong metric
has had a positive affect on at least

one aspect of LummusS operations
the firm has entered into a joint ve
ture. LummusHubei Machinery Corn.
pany Ltd . with the Peoples Republic
of Chain. in which Lummus has Nip
neered and built In metric a prototype
40saw gin (a stateef the-art machine
contrails as marry as 158) The new
gin otters the Chinese the ftexbitrly to
process amounts as small as the
sngte.farm output now ginned by the
farmer white providing the greater
capacity the Chinese will need as
they centralize their ginning opera
tons The gin is as efficient as larger
capacity Machrnes, its product equals
their quality The Chinese will braid
gins et the future to this design. Lum
onus mil adapt several of Its features.
including its metric enginearng, into
largereapacrty gets which It will
market abroad

"The desire to sea (can products)

calendar
Unless otwerwee nereo as rowels we tale
5110, al ANIJC Uwe nos melee wen an
aUwell nave Wen chyme] from retrous
Ore tree or Imolai For Whet Marotta".
confect 04 AMA. Program Deoarenewl al
(202) 628 5757

26117 ANIA0 Board of Directors,
tries:moon. DC. American
Petroleum insteute.
10 cod pen

26187 Conference Planning Cord
mete*, WaShiMAIOn. DC .
Arnercan Petroleum Institute.
3 30530 pm

October Forestry Sector Committee,
ItinneapOlts. MN. location.
ImeTBA

October Construction & Agricultural
Equipment Committee's
Materials Task Fume.
Ovcago, IL 13calion time
TOA

I t0 13th Annual Conference,
4187 Ramada 0 Haig Hotel.

Chicago. IL times TIA

abroad and to grve our people abroad
an edge over our competition led
Lummus to decide to go metnc.
Hamilton says. adding that sO far it
OPears the firm's decrsion has

Proved correct
Editors note. Hamilton was s par

tiCloant in the Industry Panel at
ANMC's 12th Annual Conference,
September 22 1985

metric
reporter
1020 Vermont Avenue NW
Suite 320,321
Washington, DC 20005

armdcan
national

= metric
council

r .)
9 ."-t

Keens correpow roweledWm 3579
ui 7,341Z
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STATEMENT OF
CARL A. BECK
ON BEHALF OF

NATIONAL SMALL BUSINESS UNITED
BEFORE THE

SUBCOMMITTEE ON SCIENCE, RESEARCH d TECHNOLOGY
HOUSE COMMITTEE ON SCIENCE. SPACE d TECHNOLOGY

HOLDING HEARINGS ON
H.R. 1964. METRIC USAGE ACT OF 1987

APRIL 28, 1987

Mr. Chairman and Members of the Committee:

My name is Carl A. Beck. I am the President of the Charles Beck Machine

Corporation of King of Prussia. Pennsylvania. I am appearing today on be-

half of National Small Business United. NSBU is a new national trade asso-

ciation formed from the recent merger of the National Small Business Assc

ciation. a multi-industry trade association founded in 1937, with Small Busi-

ness United, a coalition of regional, state. and metropolitan small business

associations organized in 1981. NSBU represents over 50,000 small businesses

nationwide.

The Charles Beck Machine Corporation manufactures industrial machinery

for the paper, film, foil, and textile converting industries. Although we

employ less than 50 people, approximately five to ten percent of our machines

are exported -- to Canada, Europe, South Africa, Australia, Japan, South

America, and other industrialized areas throughout the world. Although the

output of our export machines is in metric units. as customers in the rest

of the world request. the actual manufacture of the machines is naturally

in inch-pound units.

Our company participated in the original National Bureau of Standards

Metric Study in 1972, and I was privileged to represent the interests of

small business on the United States Metric Board.

The problem of Metric Transition has, today, become predominately a prob-

9 2
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lem of the smaller manufacturer. Host of the larse multi-national firms

have essentially completed their transitions and, today, their new products

are designed in the international S! units; thus, technical data and pro-

cesses are interchangeable among their various manufacturing facilities around

the globe. They have been able to make this transition unilaterally because

of their volume. The automobile manufacturers, for example, provided detailed

specifications to their suppliers, most of whom -- incidentally -- are small

businesses, and worked with them closely during the transition period. The

Metric Board study found that in such an environment, manufacturing to met-

ric specifications is not difficult. But for small businesses with a prop-

rietary product, the situation is quite different. Whereas General Motors

orders a type of instrument by the millions, when we ship a machine to Germany

it may have one air pressure gauge, which, of course, must read in kilopascals

instead of pounds per square inch. Incidentally, our current metric pres-

sure gauges are imported from Switzerland, since they are not yet manufac-

tured in this country. Since we buy our parts 'off te...! shelf' or from catalogs,

we are limited in our purchases to what is available, and the metric read-

out item is often available only on special order and, naturally, more pen-

sive. As a result, we are hamstrung ire cur need for standardization and cost

reduction because too few suppliers have been able to establish a demand for

metric components. If indeed we are tu compete in markets outside the Uutted

States, small businesses such as ours need cost-competitive mevic components.

The proverbial response is usu."y that there will never be a significant

demand for metric components if the world's biggest customer -- the United

States Government -- is unwil.ing to recognize the inevitability of Si met-

ric wage.

I could cite many situations and instances of the need for metric adop-

930
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tion if the U.S. is to compete successfully in world markets. The essence

of the problem is that for small manufacturers to export their product, it

must be metric on the outside; instrumentation and written operating pro-

cedures must also be metric. By and large, use of English language is al-

most universally acceptable, but the use of our inch-pound language is not.

Also, there is a growing need to have major portions of the machine metric

internally, to facilitate its maintenance and adjustment.

But small businesses like ours cannot make such a transition alone.

It requires a building of co-ordination within the economic structure in

which we live. Any impetus in this direction is not possible unless the

United States Government is willing to take the lead, to recognize that we

must live in a world universally metric, and participate in that world's

international trade.

I have been asked why small business has not taken a stronger position

on this matter. Even though the Pennsylvania Delegation to the White House

Conference on Small Business passed a resolution for Congre,sional action,

it did not make the final White House Conference top 60 recommendations.

This is not surprising when we realize that over half of the delegates were

in service industries and many of the remaining were interested in govern-

ment contracting, or (if they w...ro manufacturers of a proprietary product)

had no expectations of selling in more than domestic markets, perhaps local

markets. It was not that these small business people were against metric

transition. There were just so many other problems affecting all small busi-

ness that this subject was not as popular. As best as I have been able to

obserte over the last two decades, small business will accept metric usage

as long as it is not MANDATORY for the private sector, with which I concur.

Those of us in small business who co not (nor want) to export are in

9 3
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favor of the Government leading the way, as H.R. 1964 proposes; the rest

of the small business community is neutral. I have heard from other small

business organizations, and the general consensus is that all are wi,, ,q to

see the Government move forward, even though small business in general is

not willing to give it top priority.

But there is one aspect of metric transition which, from the small busi-

ness viewpoint, is very important: the Federal Government effort must be

co-ordinated. We in small business have lived too long in a confl :ion of not

knowing to what part of the Federal Government to turn when we need inform-

mation. The Interagency Committee on Metric Policy and its operating arm,

the Metric Operating Committee, have for many years done an excellent job of

co-ordinating the 40 or so agencies of the Federal Government into a consensus

of plans and programs to meet the needs of both the public and private sec-

tors, within the limitations of the Metric Conversion Act, for the problems

of metric conversion which have faced us. I would hope that either implicitly

or explicitly the ICHP and the MOC can continue to be a major co-ordinating

factor to best implement the directions of this legislation. I have been

privileged to work with this group over the years, including being the rep-

resentative from the U.S. Metric Board, for a period embracing five ,uccessive

chairmen, and cannot commend too highly the valuable contributions this group

has made. Because of its universal acceptance by the various agencies, it

has great potential to make further, significant contributions to this effort.

i hope these comments from a small businessman personally involved in

this subject for two decades may lend some support to the acceptance and

passage of this legislation.

Thank you for the opportunity to share the small business perspective.

I'd be happy to answer any questions you might have.

932
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FMC Corporation

Chemical Research and Development Center
Box 8
Pnnceton New Jersey 08543
609 452 2300

kori 1 23, 1987

U.S. House of Representatives
Subcctunittee on Science, Research

and Technology
RHOB 2319
Washington, D.C. 20515-6305

Attention: J.H. 'Darner

Gentlemen:

r, rJ

FMC

It would be very much appreciated if the attached remarks could
be included in the discussion of H.R. 1964, "The Metric Usage
Act of 198T'.

Thank you very much.

Cordially,

Jack G. Lowenstein
Director of Administration

JGL:klb

attachment

cc: A. Navas, ANMC
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Good morning, Members of the Subcommittee. My name is Jack

G. Lowenstein, and I am making these written remarks in my

capacity as Chairman of the Chemicals and Allied Products

Sector of the American National Metric Council. I thank you

for this opportunity to today discuss with you H.R. 1964,

The Metric Usage Act of 1987.*

I believe passage of H.R. 1964 would result in a variety of

benefits and advantages in both the private and public

sectors.

The metric system is an elegant system of measurement, noted

for its utility, its simplicity and ease of use. The fact

that almost all countries in the world have adopted it

indicates that it hab considerable merit and advantages over

other systems of measurement.

Our current system, on the other hano, is marred by a

profusion of units, unclear and difficult to memorize

conversion factors, and no rational basis in fact. The

scientific world long ago recognized that a consistent system

was an absolute necessity --- and standardized on the metric

system (the "SyLtem Internationale', or S.I.).

(more)
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It can further be shown that our citizens are quite willing

to accept this new measurement system, especially if they are

shown that it is to their advantage. I point to the fact

that we Americans have accepted, with no difficulty at all,

Liter-sized soda bottles, photographic film sizes in

millimeters, metrically sized skis, metric medicine doses,

and automobiles manufactured with metric fasteners.

But the major advantage to our adoption of the metric system

will be our ability to compete favorably in foreign markets,

where the consumer demands measurements in terms he can

understand: Metrics! It is an unfortunate, but true, fact

that the United States can no longer demand that other

nations accept its products --- or do without. No, the

foreign consumer is now offered many options for the prom -Acts

he needs and he is able to get them on his terms. We are at

a definite disadvantage in the global marketplace when we can

not match our competition's flexibility.

While it has been assumed that re-tooling for metrics is

expensive, experience has shown otherwise. Respondents to a

1982 survey done by the J. P. Coates Corporation of

Washington, D.C., stated that the conversion had been "no big

deal!" American aL...omobile manufacturers have been able to

(more)
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produc cars with metric fasteners and other components

without affecting the overall cost. Chemical manufact"rers

who ship to foreign markets have converted to hard metric'

packaging with ease and without hardship. The use of

computers allows us to produce shipping and billing documents

in either measurement system at the push of a button.

Those manufacturers who are able to produce goods in both the

conventional and the metric systems are indeed able to supply

the markets of metrically-oriented nations, but they still

are disadvantaged by the necessity for dual inventories: One

set of products to supply the American market, another set to

supply off-shore demands. It is a sad situation that even

some of our states put a roadblock in the path of the dual-

system manufacturer by requiring specific product labeling

which may inhibit the acceptance of that product in a foreign

market!

Our balance of trade deficit amounts to almost two hundred

billion dollars; having the wrong measurement system built

into our products has almost certainly contributed to that

shocking statistic!

(more!
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In our ever-shrinking world, in a global market place, there

can be only one system of measurement; The United States of

America is the lone hold-out, whereas the rest of the world

has voted for the metric system. Why do we insist on

fighting a losing battle, when the alternative is a clear

step ahead for everyone?

Our school children are saddled by a complex system: Odd and

strange numbers have to be memorized and conversion factors

are learned by rote, with little background or explanation.

The number of feet in a mite, the number of ounces in a

quart, the number of pints in a gallon, the foot-pounds in

one horsepower, and ao on ad nauseum, are all confusing and

seemingly arbitrary. How do children in a metrically-

knowledgable society fare? Very well, indeed: Only one

factor is required, and that factor is 'ten" (10). All

measurements are consistently related and are conveniently

sized by means of a single set of prefixes. The terms

'milli', 'cents', 'deoi', "kilo", 'mega', etc., are all

related by that factor of 10, and no "mid numbers are ever

required to relate one set of measurements to another.

Wouldn't we also be smart in relieving our youngsters of an

onerous and clearly out-dated system and letting them use

their learning powers for more important matters?

(more)
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Educators, curriculum developers and textbook publishers have

rewived mixed signals from the government and the public

sectors on the importance of the use of the metric system in

education, and therefore our school texts do not stress

metrics (although the scientific courses in high-schools and

colleges indeed utilize metric measurements). However, if

our government encourages the use of the metric system and

shows its support by legislation such as H.R. 1964, then the

message to the education sector becomes clear: Teach the

metric system to our students!

Yea, it will take some effort --- and some money --- to

convert to ..he metric system. But surely the examples set by

others, as for instance our good neighbor to the north,

Canada, have shown that conversion to this convenient and

practical system of measurement can be accomplished with very

little pain indeed. The cost in terms of time, effort and

dollars is very small when we compere it with the benefits we

can reap by accepting the metric system and the judgement of

the rest of the worlds

(more)
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Competitiveness in a global market place;

Component parts interchangeability;

Reduction of inventories;

Reduction in the number of odd package sizes;

Ability to use one set of tools;

Universality of the language of measurement;

Easier-to-learn system of measurement;

Easier-to-use system of measurement;

Easier-to-memorize system of measurement;

Logical and consistent, and inter-related, system

of measurement.

I urge you to consider all the benefits of the metric system

of measurement, add compare them to the out-dated,

inefficient, cumbersome, difficult to learn and impossible to

explain inch-pound-gallon system we now use in the United

States --- and then recommend the support and passage of H.R.

1964. As we approach the 21st century, let us insure the

continued leadership of the United States, of which we have

been so proud for over 200 years, by advocating, promoting

and encouragint- the use of this universal measurement system,

the Metric System.

Thank you very much for giving me this opportunity to share

my considered thoughts with you. I am personally encouraged

by the introduction of H.R. 1964, as I can see that the work

in which I have been involved for many years will indeed now

bear fruit. For that you have my gratitude.
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U. S. Metric Association, Inc.
A nonpmfir organisation . . . established in 1916
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Honorable Claiborne Pell
United States Senate
Washington, DC 20510

Dear Senator Pell:

1113484.1.4A,44.dAdinrea.k.d-tIM-11-10410160.r.43
255 Mountain Meadows Road
boulder, CO 80302-9804

1987-04-22

I just learned from Ken Taylor that H.R. 1964 viii be heard on 28 April
by the House Science, Space and Technology Committee. The bill as
read to no by Mr. Taylor is weak in several respects for the following
reasons. It is unfortunate that H.R. 1964 was written without ever
consulting officers of L'SMA who have been working for metrication for
many decades.

o A metric board is no longer necessary or advisable. Once most of the
preparatory invesr..sation and planning for metrication has already been
accomplished. The new bill should call for repeal of those sections
of the Metric Conversion Act which refer to it.

o More emphasis on th. need for completing metrication to improve our
competitiveness in srocl. mr-kets is necessary.

o Metric education in our school systems should be universal and primary.

o The original Act calls )r a "modified" SI which is a violation of
the Metre Convention. According to Article IV of the U.S. Constitution,
"....all Treaties mads....shall be the supreme Law of the Land."

o The continued use of two major measurement system+, side by side, the
SI and inch-pound, is uneconomical and inefficient. The sooner this dilemma
is resolved, the batter for the nation.

USMA President Lorslle Young, Executive Director Valerie Antoine, and I
consulted and wrote what we consider far superior bill to H.R. 19f4.
We hope you will consider our draft as basis for preparing Senate
version of the Metric Usage Act of 1987.

Marc Wawa A.
.73144 STEWART
773 144.44 WM

34.4 G 95111
140/1 103 4344

C4Nlor Goal A
MAMJCABIA

.
encl: draft of legislation

144134.macs
Wm.*, al Wow.. SP
S.M. F. 141144111 cc:
015 3464313
Draw 3.444. we
CON 14 XRDN4
Uwe el So Carol.
344.41res Ana
ARAM 1.11444444

Snow...
Cokmii. SC MOS
OA 771 7007

013 Bard Chm.44
CNC4C41115 Is 055501374
1122 Law Avon..
S. 3.4. CA15153
HMI 374 0434

Sincerely,

$.4(dC1-Q
ult. F. Sokol

President Emeritua 6 Pditor

Ms. Young
Ms. Antoine

Mr. J. Turner, Chief Counsel, House Committee on S. S. 1. T.
Honorable David Skaggs

Honorable William Armstrong
Honorable T. E. Wirth

LFS/jh
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Draft wording recummcnded by Louis F. Saul to replace Congressman

George Brown's original draft.

100th Congress, 1st Session II R.

SECTION I. SHORT TITLE.

This Act may be cited as the Metric Usage Att of 1987.

SECTIIN 2. FINDINGS.

Section 2 of the Metric Conversion Art of 1975 is amended by adding

at the end thereof the following new paragraphs:

(J) World trade is increasingly geared towards the metric system of

measurement.

(4) Industry in the United States is at a 4oispetItIve dlmodvasiag

when dealing in International markets because of Its cumbersome, non-standard

measurement system; and industry is sometimes excluded true international

markets when it is unable to deliver goods wh'ch are measured in metric

s stem units.

(S) The inherent simplicity of the metric system of measurement and

standardization of measurements has led to major cost savings in ,crtain

industries which have converted to 04t system.

(6) The Federal Government has a responsibility to develop procedures

and techniques to assist industry as it converts to the metric system

of measurement.

(7) Toa notion's adhering to inch-pound measurements handicaps

.:hoof children, who must fill the metric jobs of tomorrow, because:

(a) Students lack the advantage of using the easier metric system:

therefore, their understanding of technical and scientific subjects

results in lover grades in science snd mathematics.

(b) Young people entering the job market are encountering queries.

on job application forms, regarding the applicant's ability to use the

metric system.

(8) The metric system of measurement can proeicle substantial advantage.

to the Federal Government in its own operations.

SECTION 3. POLICY.

Section 3 of the Metric Conversion Act of 197S is amended to rend as

follows:
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(1) to designate the metric system of measurement (i.e. The International

System of Units as este! lished by the General Conference on Weights i Measures

in 1960 and known as SI) as the official measurement system for United

States trade. commerce. and Government.

(2) to require the use of the metric system of measurement In all

Federal Government programs and procurements by the end of the fiscal year

1991. except where such use can be proven to be impractical or can be shown

to e-use significant inefficiencies.

(3) to seek out ways to increase the understanding and usage of the

metric system of measurement by the general public.

(4) to direct the U.S. Department of Education to promote the teaching

of the metric system as the prime measurement system In all puhli, aulawl

curricula. so American youngsters will have the advantage of the sound,

technological education necessary to make a living today.

The Metric Conversion Act of 1975 shall be aeaded by deleting sections

4 through 11 as inapplicable in the Metric Usage Act of 1987, due to the

revision of section 3. atat by substituting the following:

SECTION 4. IMFLEMMNTATION.

The Metric Usage Act of 1987 shall be adi d by the U.S. Secretary

of Commerce through the Commerce Department's Office of Metric Programs.

SECTION 5.

(a) As soon as possible after the date of the enactment of this

section. each agency of the Federal Government shall issue regulations to

carry out the policy set forth in section 3 (with particular emphasis upon

the ;Nancy set forth in paragraph (2) of that section). and as a part of

its annual budget submission for each of the first 5 fiscal years begoning

after such date shall report to the Congress on the actions which it has

taken during the previous fiscal year. as well as the actions which it plans

for the fiscal year inv.ived. to implement fully the metric system of

measurement in accordance with that policy. As used in this sectloo. Vte

term "agency of the Federal Goverment" means an Executive agency or

military department as those terms are defined in chapter 1 of title 5.

United States Code.

(b) At the end of Fiscal Year 1991. the Comptroller Ceneral whall

review implementation of this Act, and report his findings to the Congress

long with any 1,,lislative recommendations he has upon completion f hoh

study.
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0 GUIDANCE & CONTROL SYSTEMS 3500 Camps Avon. Wooc3.(4 Kb Caidorras 91365 (213) 715.4040

Mall Station 50

27 April 1987

Robert C. Ketchum
Counsel
House of Representatives Committee on
Science, Space, and Technolov

Dear Mr. Ketchum:

I have been reviewing HR 1964, and find the current text somewhat confusing. Asan
engineer who heeds a group that is involved in drafting specifications and standards. I
cannot understand why HR 1964 was drafted in such a strange manner, sad would
appreciate your checking on the matter before the bill is approved as currently set up.
because It gives the imFossice herd the person who wrote it d'.dn't read the Act
of 1975 very thoroughly.

The tact indicates that Section 3 in HR 1964 replaces Section 3 in the Metric Act of
1975. Then It says nothing about deleting Sections 4 throiigh 12, although revising of
the Act's Section 3 deletes the requirements for the U.S. Metric Board (USMB).

Section of the Metric Act of 1975 defines terms that no longer apply to the revised
bill, so mould be deleted. Section 5 describes the makeup of the USMB (which no
longer belongs in the Act because the USMB requirement has been deleted). Sections 6
through 8 art extraneous because they describe duties of the nonexistent USMB.
Sections 9 through 12 describe US MB member reimbursement, its allowed staff,and
finances ... all invalid for the HR 1964 bill which has deleted the USMB requirement
from the Act.

Enclosed is a suggested rewrite of HR 1964 which would be less confusing to a person
reading it. I hope you will consider making at least some of these recommended
changes.

fai4;(/
VALERIE ANTOIN
Manager, Support Services
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Suggested text for HR 1964

A BILL

942

To amend the Metric Conversion Act of 1975 to increase the use of the =We system of
measurement in the United Sues

Lines 1 thru 9 on page 1 read welL

Lines 1 thru 19 on page 2 reads well; then add:

(8) The nation's adhering to inch-pound measurements har.dicaps school children,
who must fill the metric jobs of tomorrow, because:

(a) Students lack the advata Igt of using the easier metric system therefore,
their understanding of technical and scientific subjects results in lower grades in science
and mathematics.

(b) Young people entering the job market are encountering queries, on job
application forms, =grading the applkanfs ability to use the metre system.

Lines 20 thru 24 on page 2 read well.

Replace lines 1 thru 17 with the following:

(1) to designate the metric system of measurement (i.e., the Intematio.mil
System of Units as established by the General Conference on Weights & Measures in
1960 and known as SI) as the official measurement system for United States trade,
commerce, and Government.

(2) to require the use of the metric system of measurement in all it,ieral
Government programs and procurements by the end of the fiscal year 1992, except
where such use can be proven to be impractical or can be shown to cause significant
inefficiencies.

(3) to seek out ways to increase the understanding and usage of the metric
system of measurement by the general public.

(4) to direct the U.S. Department of Education to promote the teaching of the
metric system as the prime measurement system in all public school curricula, so
Amencan youngsters will have the advantage of the sound, technological education
neczssary to make a li today.

Replace lines 19 thru 21 on page 3 with the following:

The Metric Act of 1975 shall be amended further by deleting Sections 4 thru 11 as
inapplicable in the Metric Usage Act of 1987, due to the revision of Section 3, and by
inserting the following:

Lines 22 thru 25 on ptge 3 and all of page 4 read well.
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National Conference of Standards Laboratories

March 31, 1987

James. H. Turner. dr.. Esq.
United States House of Representatives
Committee on Science and Technology
2321 Rayburn Building
Mashington, D.C. 20515

Dear Mr. Turner:

It is our understanding that in the near future the
Committee i11 begin considering various proposals under
the general topic of improving American commetitiveness.
As you know, we firmly believe tha) any such improvement
depends el the revitalization of the National Bureau of
Standards In our review, we have considered all aspects
of the ctrrent mission of the Bureau, including that which
we believe is absolutely essential - the delivery of
measurement and calibration services.

Included as an attachment to this letter are the
following:

Attachment 1. A brief paper titled "Revitalizing the
National Bureau of Standards - An Investment in American
Competitiveness. This paper describes ou: view of the
Bureau mission. some thoughts on budgeting that mission, a
listing of broad mission initiatives including proposed
increases in budgets, and an exhibit prioritizing the
measurement needs within the first missiion initiative.

Attachment 2. NCSL's KMRC 86-01. Rev. 1, r:bruary 1987
which ennumerates the national measurement requirements
now seen by industry.

Attachment 3. The Tri-Service Metrology Research,
Development and Engineering Plan (Vol. 1), September 30.
1985 which describes the DoD's measurement requirements.

Attachment 4. The IEEE's HMS Report which identifies
national measurement requirements important to the
microwave community.

He have been pleased to be able to work with you on issues
Impacting the NBS. Should you have any questions on this
material or should you think we could help in other ways,
please give me a call.

Sincerely.

...tu7-16/

Ed Nemeroff
President

1800-30th Street. Suite 3051 Boulder. Colorado 80301 (303) 440-3339
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REVITALIZIrO THE NATIONAL BUREAU Of STANDARDS -

AN INVESTMENT IN AMERICAN COMPETITIVENESS

INTRODUCTION

In this ninth decade since the founding of the National Bureau of

Standards, it is appropriate to consider its contribution to American
competitiveness and the role of the NBS in our reawakened interest in

this important undertaking. As the Congress debates a number of

far-reaching initiatives concerning the National Bureau of Standards, she

National Conference of Standards Laboratories believes it is also

important to consider the role and missions of the Bureau and its

significant potential for contributing to America's competitiveness in

international trade in the tenth decade of the Bureau and beyond.

The Bureau is a multi-purposed laboratory function of government with the
principal focus of supporting American industry. The services provided

by the NBS - information (such as engineering data, documentary

standards, measurement methods, etc.) and services (such as reference

materials, calibration services, measurement services, etc ) - are

'public goods." Encouragement of their wide-spread use betters the

entire economy. But, a public good, with a benefit to the economy as a
whole, must be an investment of government; there is little (if any)

return to a specific industry (let alone an individual company) to

justify investment in providing *public goods.

During the past twenty years, we have watched - almost helplessly - as
the winds budgets and the hurricanes of added NBS responsibilities
have buffeted the Bureau. It is almost miraculous that the basic edifice

has been able to withstand tnis continuous assault. Although there has

been damage from these various buffetings, we are confident thct this
re, amination and the expected revitalization of the National 3ureau of
..andards will be able to repair the areas affected and to return the
Institution to its rightful place in the forefront of measuremerc.

The remainder of this Introduction will be divided into two components.
The Role and Missions of the Bureau and the Budgeting of Fundamental
Resources.
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1. Bock_ansljlisilogi

The difficulties which have arisen in the past have derived as much
from this component as from the next (budget). The Bureau was
established and indeed has been exemplary as_ an instituttion that
promotes the measurement mission of science, industry and cc:coerce.
The perception that the Bureau is a national resource for almost any
type of laboratory work, however, has led to the addition of
activates and responsibilities not directly apparent in the Organic
Act. Coupled with the 'lead agency' concept, which specifically
requires that the Goverment agency with a programmatic mission fund
or budget the IBS for that mission's measurement aspects, the Bureau
has seemed to develop into a *job shop.' with a number of its
measurement missions being directed from outside. Mhen these two
factors (added scope and lead agency) are combined with the lack of a
basic and continuing funding base, the Bureau is forced to make
difficult and usually disasterous (from the standpoint of activities
curtailed) priority decisions.

The NBS conducts research into measurement phenomena, both in
fundament.) and applied arenas. The output / this research has
potential value for the nation's scientific knowledge base and for
the understanding of measurement which is necessary to carry out the
principal role of the Bureau: transfer to others in the form of
information or services.' The development of standards and methods of
measurement absolutely depend upon research conducted and/or
participated in by NBS scientists. The subsequent development of
standards and the creation of stateoftheart measurement methods
provide the wherewithal for the Bureau to provide to the nation
(other agencies of thy government, state and local governments,
universities and other research institutions, industry and commerce)
the service upon which all of these entities depend. Hone of us can
afford to take a marrow view in regard to any of the omissions of the
Bureau. All of us must assure that the research base is available,
that the developrent of standards and methods of measurement ar:
supported, and that the delivery of the Bureau's output is timely and
of sufficient quality to meet the needs of its various
constituencies. He believe strongly that the National Bureau of
Standards should have as its fundamental mission the 'custody,
maintenance, and development of the national standards of measurement
and provision of means and methods for making measurements consistcnt
with those standards, including the comparison of standards used in
scientific investigations. engineering. manufacturing, commerce, and
educational institutions with those standards adopted or recognized
by the Government.' This implies that the Bureau should be involved
in IUD' activity which leads to the development of standards
(documentary or measurement) necessary in the U.S. economy. It also
implies the negative: the NBc ;hunld not be involved in any activity
which is not embodied in that mission. Note that at the present
time, we do not believe there is anything going on at the Bureau that
is not supportive of that mission although there are known needs in
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that mission which are not now being met. The Bureau should be

designated the 'lead agency". for measurement within the Federal

Government; it should be funded sufficiently to carry out that

responsibility. The current approach of having another agency (such
as the Do10) define the measurement problem and - through the funding
mechanisms - almost direct the answer is unacceptable. It is also

wasteful because it funnels the funds through two "administratives

ives" rather than directly to the Bureau. This recommendation

concerns the research and development in measurement. Fully

developed services should be provided to other agencies and the
public as at present - the application of the standardized fees.

2. financial and Budgettnq

As implied in the preceding, we firmly believ, that the research and
development necessary for the Bureau to execute its mission is a

rightful role of the Federal Government and as also indicated we do
not belive this funding should be funneled through other agencies of
the Government in order to provide a programmatic base. Exhibit A to

this report describes the measurement initiatives that the NCSL
considers necessary to bring the NBS back to its rightful place.

The encouragement of widespread use of the outrut, of th.:. NBS

(information or service) provides a benefit to the American economy

as a whole. Consequently, the establishment of user fees should have
two thoughts always at the forefront: (1) the fee should not be so
high as to discourage necessary wide use and (2) the fee shoOd no
be so low as to lead to frivolous use. The fee WI be desIgned to
recover all NBS costs incident to the delivery process or only a
portion (with the remainder provided by appropriations). The NCSL

has supported this concept of "user fees." The cost, directly

incurred by the Bureau in providing a measurement serOce should be
paid for by those entities which use that sc,eice. Research,

however, is necessary to a( Ince the frontiers of knowledge of
measurement phenomen.; but research does not have a predetermined
outpu or answer. It is an investment that must be congressionally

appropriated. Even development activities with no clear indication
of marketability should also be funded by the appropriations. To the

extent that development of a standard or method is directly apparent,
i.e., that it is specifically identifiable and the answer is known,
some development costs may be able to be recovered from these user
fees. To the extent that "user fees" Are not so 'igh as to

discourage necessary use, it may also be possible to have a surcharge
applied, the income from which could be used to develop improvements
in existing calibration services or in some selected cases, develop

new calibration services. Finally, income could also be derived from

royalties from NBS licensing industry to market technology

developments made at the Bureau. The "public good" nature of these
services contributes in no small way to the compsritive edge that
America is attempting to recover in science, in industry and in

commerce. The investment in the National Bureau of Standards by the
Government will significantly contribute to this worthwhile and, we

believe, achieveable objective.
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EXECUTIVE SUMMARY OF FINANCIAL INITIATIVES

The consideration of dramatically increasing the Congressional
Appropriations for the NBS beginning next year will, when enacted , have

substantial impact on the competitiveness of American industry almost
from the beginning. Ne have examined the needs of the measurement
community, the priority of those needs and an estimate a the cost to
meet those needs. The result is summarized at the end of this section;
detail on the content of our priorities within the first category is
included in Exhibit A.

Ne have categorized these needs in five areas, all of which have

implications for the measurement community, but not all of which are
directed at the delivery of the services provided by the hBS. These
areas in order of imoortance are:

1. Infratechnology Services ($34 million)

This area is, as the ad says, 'where the rubber aeets the road.'
It iccludes the delivery component so necessary to our membership
and measurement, in general. Calibration services, stand; 'el

reference materials, s"ste-of-::::-art measurement services are
included. So, too, are ace inf.rmation services such as weights
and measures offices and support, descriptions of standardized
measurement methods, etc. The national standards of chemical,
physical and engineering measurements are part of this area.

2. Scientific Knowledge Base ($8.5 million)

This area includes the fundamental and applied research car.'ied
out by NBS scientists in the jyneral area of measuremzt
phenomena. Together with the fruits of research carried out in
universities, this area provides the foundation of knowledge for
advances in measurement capability. Such advances in measurement
capability (carried out under arca 1, above) provide the
slcceeding research at the NBS and elsewhere to discover more
about our physical planet leading to pushing all science
frontiers further back.

3. Infratechnology and Market Development ($4.0 million)

This area is similar to area 1, above, but the focus is more or
the generation ;rid publication of documentary standards. Key
components in this section are other information services:
tables of engineering data and functions, generic product
standards, etc.) Nriting standards and participating in

voluntary standards writing bodie; - nationally and
internationally - are also important parts.
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4. Generic Technology ($5.5 million)

This area covers the research into various aspects of new or
advanced technology. Its outputs are non-proprietary and have as
their purpose the creation of the kncwledge necessary to apply to
specific manufacturing activities.

5. Proprietary Technology ($2.0 million)

This area includes the usually shared research of industry and
NBS in very specific, typically product-related areas. T!e NBS
provides a facility with scientists familiar with the facility's
uses and limitation:. Industry provides its researchers and some
limited funds for carrying out a particular experiment. The

results are normally proprietary to the company that is using the
facility.

The total of the increases of the above categories is $5411 for the
basic mission of the NBS. A more detailed description of the needs
in the first category is contained in Exhibit A.
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Exhibit A

- Page 1 of 2

amostu. IESASMS:CO/f RIQUIRLIFFFS
PE1@TIP ASSESSIERMF

Ibe following listing of national awasurelont requirements is organized by
priority group. A through E (A being highest priori,"). Within each
priority group the parameters are arbitrarily listed by measurement area.
71e priority assigned each faxesetat reflects a broad &assailant of tae
national urgency of tirm requires= combined with the impact on the nations
industry and defense mods. She groupings were sceswhat cantered over Om
priority distribution with none falling in the lowest priority area.

=UCLA
OMEMIDELMEtt

RFMicrovave
Eloctro-Optics

amperatureProsture

Physical-Dimensional

M14113311

MEMMELMP4
DC/Low Frequency

RF-Microwave

ElectroOptics

TeaperaturePressurs

PhysicalDinensional

LIFASEIZ4

Impedance /Admittance

=lent Temperature (Blackbody)
Laser Ftwer/tnergy
Laser Pointing/Tracking
Optical Poser Haters
Liquid and Can Plow
Pressure
Temperature
Vacuum
Dimensional (Coordinate Measuring
Machina)

LUIMEILE

AC Voltage
Capacitance
DC/LF Ratio
Magnetic Field Strength
Low/High Power
Folio Temperature
Attenuation
Phase Noise
Antenna Cain
Lac -c Mock Evaluation

Opiate' rise DosainReflectonetr;
Electrolytic Conductivity
Thermal Conductivity
Vacuum-Leah late
Surface Roughness

.304or()
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Exhibit A
Flie 2 of 2

HLSCHEIESThtah

DC/Loy Frequency

IF.Ricroyave

Plectro.Optice

Physical.Dimstaional

1.6115E1T

DC Voltage
DC/LF tnergy/ioyer
LF Phase Angle
DC i AC Rasistara
Q-Factor
Power Density
Cryogenic Blackbody Calibration
Detector Spectral Response
PTII Spectrephotometry/Photometry

Calibration Standards
IR Vindow/711ter Transmission
Laser 'WM Profile
Laser Attenuation
Optical Fiber Characteristics
Detettor Spectral Response
Fiber Optic Attenuation
Optical Fiber Local Area Network
Flatness (Optical)
Force
Clogs
Hardness Testing
Haze
Length (Cage Block)
Particle Standards

ERISSIISit

HEALD112112ELAILA UM=
DC /Low Frequency Inductance
Electro.Optics Reflectance ('iffuae)

Reflectance (Specular)
Physical.bimensional Hygrometry

MASS
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SECTION 1

PREFACE

952

PNIV1S

There has been a great deal of concern in the

microwave community about the present state of

measurement assurance and quality central in the United

States. The obvious bee:1)one for reliable measurement

assurance is the National Bureau of Standards:

This first edition report from the Ccmmittee to

Promote National Microwave Standards addresses many of

industries' concerns and provides suggestions on how to

change the present deteriorating situation.

The report has involved over two years of effort

investigating the needs and reop.irements for the

National Bureau of Standaras in the microwave business

sector. We encourage all readers to use the

information gathered to provide further support for the

National Bureau of Standards. Our intent is to make

this a living document, and ..Ye plan updates as the

information becomes tv.ailable.

The committee wishes to thank the many individuals

for their tireless efforts in behalf of preparing this

report. We intend to improve the future of microwave

metrology in the United States.

1-1
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PNMS
SECTION 2

PNNS POSITION PAPER

A - 20 March 192

INTRODUCTION

There has been a serious and growing atrophy of the resources available to
the National Bureau of Standarda (HIS) to meet the needs of the Nation in
the technology areas of millimeter and microwave test, measurement,
calibration and standards. Immediate and energetic efforts must be made to
solve severe problems in the near term and to develop adequate size and
strength of the HIS microwave resources in the long run. The IEEE/NITS
Committee for the Promotion of National Microwave standards was tormed by
concerned industry members to assist the NIS to turn around the present
trend. It is the belief of the committee that if the present trend is not
dramatically changed, support from HIS will continue to decrease meeting
the required needs of government and industry.

2-1
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CRITICAL ISSUES

1. NBS resources for microwave and millimeter program have declined by a
factor of two the past 15 years compared to the microwave and millimeter
industry that has more than doubled.

2. Forty percent of the technical staff will be at retirement age the
next five years with a bleak outlook of being able to replace them.

3. Other national laboratories have reported better capabilities in the
following key areas:

a. Impedance.
b. Low and high power.
c. Attenuation.
d. Phase shift.
e. Field Strength.
f. Antenna Gain.
g. Noise.

4. Essential measurement services have not been established, for example:

a. SHA connector, the most used connector in %;.e
b. DUD MILSTAR program for the WR22 band.

5. Present In-place services are not being updated and improved. Today's
technology is demanding better accuracy and capability.

6. Planned NBS funding for the microwave and millimeter programs the next

five years falls short of the projected requirements and needs by S7
million per year.

2-2
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IMPACTS

1. Neglect of NBS as a national resource has seriously impacted the
microwave defense and communications industry. New systems are left
without a method to insure the standardizatirn of processes, and
quality has been compromised.

2. Small companies are not financially able to establish metrology
laboratories, and are lift with a difficult competitive situation.

3. The gap between United States and other countries metrology
capabilities is increasing. In fact, industries reliance on these
other national laboratories has become essential.

4. Major overseas competition is looming. Lack of adequate stoport in 0
tisic standards area can impact our worl..1wide trade position.

S. Conflicts between suppliers and users are on the upswing as the oemand
for traceable measurements is required for improved quality,
producibility, and contractual compliance.

2-3
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RECOMMENDATIONS

1. All concerned at the NBS. DOC, OMB and Congress must insist that the
main ,mission of N8S is establishing, maintaining and disseminating
primary standards.

2. Establish a process to continually review the requirements and
priorities of the customer base of NBS. We must execute the most

important programs first and in a timely fashion.

3. Resources available to the microwave and millimeter programs must be
increased to $13 million per year through FY 1591. A sustaining base of

$10 million per year is required after the initial rebuilding phase.

4. A strong recruiting program is required to double the present technical

staff. Without this program, continued retirement and attrition will
sap the remaining strength of the most vital resource the country has in
microwave and millimeter metrology.

5. There needs to be a common and highly focused organization structure in
NBS to provide for management focus and visibility of key programs and
priorities in the microwave and millimeter sector.

6. A short-term plan involvin3 NBS, government. industry, and university
seasoned experts should be formed to attack the immediate measurement
needs while the long-term program is established.

7. A long term national calibration service that includes:

All national standards reside at NBS.
b. NBS develop, maintain and provide standards, artifacts and

measurement services to industry and other government agencies.
c. NBS develop accepted methods for stating and demonstrating service

capabilities and traceability.

d. An accepted tiered dissemination system with a program to

achieve conformance within each tier.

2-4
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APPENDIX A

CHARTER

To Promote National Microwave Standards through the

co-ordinatioz and prioritization of industrial and

government requirements, and by assisting the National

Bureau of Standards (NBS) to: achieve and sustain

international leadership by advancing science and

engineering technology, which will result in improved

productivity and quality for the benefit of commerce,

industry and defense.

OBJECTIVES

The main objectives of the Comm:ttee are:

1. Assist the NBS to fcous on their main mission
of establishing, maintaining and disseminating
primary microwave standards.

2. Assist the NBS to identify National requirements
and priorities for microwave standards.

3. Assist the NBS to acquire resources with which
to carry out their main miszion.

4. Assist the NBS to establish a National microwave
calibration program.

Appendix A - Page 1 of 1
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PNMS-
SUBCOMMITTEES

1. REQUIREMENTS & PRIORITIES:

a) Identify national requirements and priorities for microwave
standards.

b) Identify current capabilities of NBS and other international
services.

c) Describe current active projects and long range.plans
of NBS.

d) Identify, s.7.aplify and prioritize needs.

1) Support NCSL needs.
2) Support CCG needs.
3) Support Industry needs.

e) Organization

Chairman: Frank K. Koide

Members: Lou Bowling (CCC Liaison)
Peter D. Lacy
Algie L. Lance
Pat Nolan
Gunther U. Sorger

2. CALIBRATION PROGRAM:

a) To assist the NBS to establish a National Microwave Calibration
Program.

b) Organization

Chairman: Wendell Seal

Members: Frank K. Koide (NCSL)
Norm Leek (CCG Liaison)
Mario A. Maury, Jr.
C. Miller (NBS Liaison)
Bruno 0. Weinschel

3. MARKET SURVEY:

To determine the size of the microwave industry and projected

growth.
b) Organization

Chairman: Peter D. Lacy

Members: Bill Bazzy
Alan Carlson
Jud French (NBS Liaison)

Appendix C - Page 1 of 2
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4. NBS ANALYSIS:

a) Analyze past and present resources of NBS relative to
dollars and staff.

b) Survey International Standards Labs and compare to NBS.
c) Organization

Chairman: Bob Powell

Members% Sud French (MSS Liaison)
Paul Roberts

S. NBS ACTION PLANS:

a) To determine what resources NBS is going to need to meet
future requir^menta in terms of dollars and staff.

b) Develop a plan for NHS to meet these requirements.
c) Organization

Chairman% Jerry Reyes

Members: Del Caldwell (CCC Liaison)
Jud French (NBS Liaison)
Algie Lance
Mario A. Maury, Jr.
Bob Weber

Appendix C - Page 2 of 2
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P N IVI S
SECTION 1

PREFACE

There has been a great deal of concern in the

microwave community about the present state of

measurement assurance and quality control in the United

States. The obvious backbone for reliable measurement

assurance is the National Bureau of Standards.

This first edition report from the Committee to

Promote National Microwave Standards addresses many of

industries' concerns and provides suggestions on how to

change the present deteriorating situation.

The report haft involved over two years of effort

investigating the needs and requireme:ts for the

National Bureau of Standards in the microwave business

sector. We encourage all readers to use the

information gathered to provide further support for the

National Bureau of Standards. OUT intent is to make

this a living document, and we plan updates as the

information becomes available.

The committee wishes to thank the many individuals

for their tireless efforts in behalf of preparing this

report. We intend to improve the future of microwave

metrology in the United States.

1-1
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SECTION 2

,F9
A - 20 Afoch 1987

PMS POSITION PAPER

INTRODUCTION

There has been'a serous and growing atrophy of the resources available to
the National Bureau of Standards (NBS) to meet the needs of the Nation in
the technology areas of millimeter and microwave test, measurement.
calibration and standards. !mediate and energetic efforts must be made to
solve severe problems in the near term and to develop adequate size and
strength of the NBS microwave resources in the long run. The IEEE/WITS
Committee for the Promotion of National Microwave Standards was formed by
concerned industry members to assist the NBS to turn around the present
trend. It is the belief of the committee that if the present trend is not
dramatically changed, support from NBS will continue to decrease meeting
the required needs of government and industry.

2-1
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CRITICAL ISSUES

1. NBS resources for microw:ve and millimeter programs have declined by a
factor of two the past !S years compared to the microwave and millimeter
industry that has more :ban doubled.

2. Forty percent of the technical staff will be at retirement age the
next five years with a blew' outlook of being able to replace them.

3. Other n.tional laboratories have reported better capabilities In the

following key xJas:

a. Impedance.
b. Low and high power.
c. Attenuation.
d. Phase shift.
e. Field Strength.
f. Antenna Gain.

g. Noise.

4. Essential measurement services hale not been established, for example;

a. SMA connector, the most used connector in the world.
b. 000 HILSTAR program for the WR-22 hand.

S. Present In -place services are not being updated and improved. Today's

technology is demanding better accuracy and capability.

6. Planned N8S funding for the microwave and millimeter programs the next

five years falls short of the projecttJ requirements and needs by S7

million per year.

2-2
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IMPACTS

I. Neglect of NBS as a national resource has seriously impacted the
microwave defense and communications industry. New systems are left
without a method to insure the standardization of processes, and
quality has been compromised.

2. Small companies are not financially able to establish metrology
laboratories, and are left with a difficult competitive situation.

3. The gap between United States and other countries metrology
capabilities is increasing. In fact, industries reliance on these
other national laboratories has become essential.

4. Major overseas competition is looming. Lack of adequate support in the
basic standards area can impact our worldwide trade position.

3. Conflicts between suppliers and users are on the upswing as the demand
for traceable measurements is required for improved quality,
producibility, and contractual compliance.

2-3



RECOMMENDATIONS

1. All concerned at the NOS, DOC, OMB and Congress must insist that the
main mission of NBS is establishing, maintaining and disseminating
primary standards.

2. Establish a process to- continually review the requirements and
priorities of the customer base of NBS. We must execute the most
important programs first and in a timely fashion.

3. Resources available to the microwave and millimeter programs must be
increased to $13 million per year through FY 1991. A sustaining base of
$10 million per year is required after the initial rebuilding phase.

4. A strong recruiting program is required to double the present technical
staff. Without this program, continued retirement and attrition will
sap the remaining strength of the most vital resource the country has in
microwave and millimeter metrology.

5. There needs to be a common and highly focused organization structure in
NBS to provide for management focus and visibility of key programs and
priorities in the microwave and millimeter sector.

6. 0 short-term plan involving NBS, government, industry, and university
seasoned experts ;hould be formed to attack the immediate measurement
needs while the long-term program is established.

7. A long term national calibration service that includes:

a. All national standards reside at NBS.
b. NBS develop, maintain and provide standards, artifacts and

measurement services to industry and other government agencies.
c. NBS develop accepted methods for stating and demonstrating service

capabilities and traceability.

d. An accepted tiered dissemination system with a program to
achieve conformance within each tier.

2-4
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ENDORSEMENTS
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ENCLOSED IN THIS SECTION ARE LETTERS FROM INDUSTRY

LEADERS THAT SUPPORT "THE PNMS REPORT":
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SECTION 4 JUNE 1986

MICROWAVE INDUSTRY SURVEY

By.

DR. PETER LACY

(CHAIRMAN) PNMS MARKET SURVEY SUB-COMMITTEE)

Chairman of the Board
Wiltron Company
Horgan Hill, California
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THE ECONOMIC AND SOCIETAL IMPACT

OF THE MICROWAVE INDUSTRY

'...two recent inventions have played a key role
in transforming the planet into a global economic

-village: the jet airplane and the communications
satellite.

...the most important of these is probably the
communications satellite. ...Now for the first time,
we are truly a global economy, because for the first
time we have on the planet instantaneously shared
information.

John Naisbitt in MEGATRENDS

Microwave technology provides the national and inter-
national web of information transfer for business, govern-
ment, and personal uses. The volume and safety of air and
sea transportation is strongly dependent on microwave radar
and navigation aids. Most defense system structures have
powerful microwave ingredients. Radio (microwave) astro-
nomy and linear electron accelerators explore the universe
and the sub-atomic particle realm. The daily world crises
can be viewed on our television screen via microwave
satellite links and early medical diagnosis can be made in
remote villages of Alaska or Indonesia.

The role of microwave technology can be described in
terms of scope and impact, however, its quantitative size
is obscured in the larger entities with which it is inter-
laced. It is estimated to be about one fifth of the dollar
volume of all U.S. electronics production. This microwave
capability is the key element of our long distance communi-
cation, maintains the volume and safety of air transporta-
tion and control and supports r majority of current and
future military syFtems.

Satellite relay links utilize microwave transmissions
to effect the global communications network. Likewise,
microwave radar is used by air traffic controllers to
monitor and direct aircraft take offs, landings and flight
path allocations-. Again radar is used by aircraft pilots

4-2
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to observe other aircraft, mountains, storms and ground
markings.

In defense, the electronic battlefield or threat arena
has progressed to where tactical and strategic radars plus
spectral monitors can be linked by satellite communication
links to show situation status for a region or the entire
globe. Further, defense weaponry, fire control and projec-
tile guidance largely use microwave systems.

Figure 1 gives a breakdown of the various sectors of
the U.S. microwave market. The estimated total for 1985 is
41.0 billion dollars. For further comparisons, this is
19.5% of the estimated 215 billion dollar total electronics
market.

Figure 2 shows the distribution various sectors of
microwave system production. It emphasizes that the
military/govlrnment end use predominates with 83%.

Figure 3 tracks the growth of the electronics industry
from 1950 to 1985. Then, in Figure 4, the electronic
production is shown to be 5.5% of the Gross National
Product (GUP). With the microwave segment contributing
over 1%.

Next, in Figure 5 the Worldwide Imports, Exports and
Trade Balance are shown for the U.S. Electronics Industry
from 1979 to 1985. Trade,balance has diminished since 1980
and became negative in 1984. The serious segment of trade
involving Japan has been negative over the entire interval.
Japan is traditionally a poor or vacant market for the
communications and defense segments of the U.S. microwave
market. Considerable pressure has been exerted to open the
communications market access to U.S. trade.

Figure 6 shows that the electronics ind4stries form
the largest manufacturing group in the U.S. with more than
2.3 million employees in 1984. The data was compiled by
the American Electronics Association (AEA) based on statis-
tics from the U.S. Department of Labor.

4-3
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The U.S. has pioneered the application of microwave
technology since 1940. Microwave radar was extensively
developed by the U.S. during World War II. It became a
major factor of the capabilities of the U.S. and their
allies. The first terrestrial microwave relay links were
instigated in 1947 in the U.S. Then in 1962 the first
commercial satellite relay service was established between
the U.S. and Europe.

Efficient and coat effective manufacture is dependent
on 0The,techniqus of interchangeable part manufacture" as
propounded by Eli Whitney in 1800. Measurement accuracy
determines parts interchangeability, as well as overall
system performance. With the proud U.S. background in the
origination of microwave applications, it behooves us to
maintain standards at the highest level. This precision is
necessary to produce and maintain quality products and
systems at competitive prices in a world economy where the
competition of suppliers is wide spread and the demand
world wide.

The Organic Act of the National Bureau of Standards
authorizes NBS to undertake the following functions:

The custody, maintenance, and development of the
national standards of measurement, and the provision
of means and methods for making measurements consis-
tent with those standards, including the comparison
of standards used in scientific investigations,
2119121=1112, MI2UfactUrina, =mama, and educational
institutions, with the standards adopted or recog-
nized by the Government.

It is, herewith, strongly argued that the above underlined
functions are necessary and essential. Further that they
should have priority over other authorized functions for
NUS that involve applied research and fundamental scien-
tific studies. It is the above stated custody of national
standards that cannot be transferred or delegated in order
to maintain U.S. creditability among other nations.

978
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U.S. Microwave Production 1985*

(in $ millions)

Systems:
Military / Government 25,520
Commercial Communications 3,190

Navagation / Industrial 1,370
Consumer 957

Total Systems 31,037

Components:
Internal System 4,027
Antennas 3,509

Total Components 7,536

Test Equipment:
Catalog 1,186
Automatic (ATE) 1,300**

2,486

TOTAL: 41,092

*Estimate by Electronicast "Line Item by Carlson, MA Comm

Figure 1
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U.S. Production of Electronic

Equipment and the GNP

Total GNP

Current dollars
$3.91 trillion

Electonics

Current dollars
$215 billion A

1985

Figure 4

Constant 1982
dollars

$3.50 trillion

Constant 1982
dollars

$193 billion

4-0

Source: On 320e Concepts, Inc. I
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ANALYSIS OF THE

NATIONAL BUREAU OF STANDARDS (NBS)

BY:

ROBERT C. POWELL
(CHAIRMAN, NBS ANALYSIS SUBCOMMITTEE)
Chief Scientist
Weinman' Engineering
One Weinschel Lane
Gaithersburg. Maryland 20877

JUNE 1986
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NATIONAL BUREAU OF STANDARDS ANALYSIS

The objectives of this section are: to outline the National Bureau
of Standarda Organization showing the unite responsible for Radio
Frequency and Microwave Standards and Measurementa: to analyze present
and past resources provided to the responsible unite: to compare current
capabilities NRS with the capabilities of other national
laboratories; at.o to describe current and planned NBS activities for
microwave meatswants and standards.

Figure 1 shows the organizational location of the two divisions
primarily responsible for radio and microwave measurements. the
Electromagnetic Technology and Fields Divisiona which are physically
located in Boulder, Colorado. There are tvo other divisions under the
Center for Electronics and Electrical Engineering. These are concerned
with semiconductor materials and devises and with electro systems.
Likewise there are five other centers under the National Engineering
Laboratory covering mathematical, chemical, building, fire and
manufacturing engineering. Time and frequency work is located in the
National Measurement Laboratory.

The funding for the Electromagnetic Fields and Technology Divisions
for Fiscal Year 1983 is shown in 'igure 2. This data is from year-end
accounting tables. About 48% of the funding came directly from the NBS
appropriation. 46% 1163 transferred from appropriations of other federal
agencies and 6% came from fees charged for calibration services.

Figure 3 shows the history of this funding over the last 15 yeara
normalized to 1982 dollars. This data is from year end accounting
records, personnel lists and project records. All bf these records were
not available for each year. but ratios of number of people to
normalized funds expended remained fairly constant enabling
interpolation. This figure shows that total funding and funds from the
NBS appropriation remained relatively constant, but increasing work for
other agencies was offset by a nearly steady decline of calibrations,
from nearly $3 million per year to lzas than $1 million per yeas over
the pant 15 yeara.

Figure 4 gives the history of the number of people ' solved. The
total for each year is separated into those primarily concerned with
atandarda and measurements and those concerned with related research.
Separation was done by review of project descriptions and organizational
unit objectives. It is significant that the number of people concerned
direct-_ with radio and microwave standards dropped rapidly during the
1960'3 and leveled out at the end of the 1970'3 with less than half of
the staff found at the beginning of that decade.
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APPENDIX A
P M S

To Promote National Microwave Standards through the

co-ordination and prioritization of industrial and

government requirements, and by assisting the National

Bureau of Standards (NBS) to: achieve and sustain

international leadership by advancing science and

engineering technology, which will result in improved

productivity and quality for the benefit of commerce,

industry and defense.

The main objectives of the Committee are:

1. Assist the NBS to focus on their main mission
of establishing, maintaining and disseminating
primary microwave standards.

2. Assist the NBS to identify National requirements
and priorities for microwave standards.

3. Assist the NBS to acquire resources with which
to carry out their main mission.

4. Assist the NBS to establish a National microwave
calibration program.
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APPENDIX C
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PNMS
SUBCRIOTTEES

1. REQUIREMENTS 6 PRIORITIES'

a) Identify national requirements and priorities for microwave

standards.
b) Identify current capabilities of NBS and other international

services.
c) Describe current active projects and long range plans

of NBS.
d) Identify, simplify and prioritize needs.

1) Support NCSL needs.
2) Support CCG needs.
3) Support Industry needs.

e) Organization

Chairman' Prank K. Koide

Members' Lou Bowling (CCG Liaison)
Peter D. Lacy
Algie L. Lance
Pat Nolan
Gunther U. Sorger

2. CALIBRATION PROGRAM'

a) To assist the NBS to establish a National Microwave Calibration
Program.

b) Organization

Chairman' Wendell Seal

Members' Prank K. Koide (NCSL)
Norm Leck (CCG Liaison)
Mario A. Maury, Jr.
C. Miller (NBS Liaison)
Bruno 0. Weinschel

3. MARKET SURVEY'

a) To determine the size of the microwave industry and projected
growth.

b) Organization

Chairman' Peter D. Lacy

Members' Bill Barry
Alan Carlson
Jud French (NBS Liaison)

Appendix C - Page 1 of 2
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PNMS

4. NHS ANALYSIS,

a) Analyze past and present resources of NBS relative to
dollars and staff.

b) Survey International Standards Labs and compare to NES.
c) Organization

Chairman, Bob Powell

Members, Jud French (NBS Liaison)
Paul Roberts

5. NISS ACTION PLANS,

a) To determine what resources NBS is going to need to meet
future requirements in terms of dollars and staff.

b) Develop a plan for NBS to meet these requirements.
c) Organization

Chairman, Jerry Hayes

Members, Del Caldvell (CCC Liaison)
Jud French (NBS Liaison)
Algie Lance
Mario A. Maury, Jr.
Bob Weber
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The remaining figures graphically show the NBS services available

and compare these with services from other National Laboratories, with
approximate services required, and with a rough approximation of
accuracy' limits based on physical constraints. Various lists and
schedules of these service accuracies and ranges were co:lected, but the
most comprehensive list was the August 1984 draft of "URSI Register of
National Standards Laboratories^ prepared for the Union Radio-
Scientifique International by a working group chaired by Mr. A. E.
Bailey. The data from this report, as given in the accompanying table,
Was used except for known subsequent revisions such as in microwave horn
gain, and additional data available such as services available in China.
To simplify the charts all of the data was not plotted. Only Oe best
accuracies reported and NBS accuracy reported are shown. Where
insufficient data of accuracy and frequency was available, the data was
plotted approximately parallel to physical constraint limits. All

national laboratories do not calculate and report uncertainties in the
same manner so detailed conclusions should not be drawn. However, it is

clear that there is a metrological gap to be closed before the National
Bureau of Standards can achieve and sustain international leadership.

Various plans for future work by NBS were reviewed. Implementation

of these plans depends upon resources available and priorities,
therefore, the plans must be changed from time to time.

Attenuation and impedance services including those for reflection
coefficient and network parameters will depend upon current efforts to
extend the use of six-ports from 100 KHz to 100 GHz and Higher
frequencies if required. This could provide resolution in attenuation
ranging from 0.001 dB/20 dB to 1 dB/80 dB and resolution in phase
ranging from 0.01 at 20 dB to 10 at 80 dB. Resolution of reflection

Coefficient would be 2.10 5 in magnitude and o.00l r for phase angle.
Uncertainty would depend upon resolution and accuracy of transmission
line standards used to calibrate the systems and repeatability of the

connectors. Calibration of IF attenuation will be improved by
introduction of service at 1.25 MHz for 6 dB steps. The uncertainty

should be less than 6 03 for insertion loss less than 20 dB. There are
no immediate plans to extend this service to 30 MHz and other
frequencies.

There are no plans to improve power services due to lack of
resources except for improvement of VSWR measurements and calibration of
range extending couplers wing the 6-ports.

There are no plans for modulation service due to priority and
resources.

Extension of noise measurement services to other frequencies
depends upon availability of resources.

5-3
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PNIVIS
There are no plans to extend field-strength services for

electromagnetic interference and susceptibility. It is planned to
extend power density measurements to other frequencies depending upon
reaourcea and safety requirements.
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SINUIRY

1008

PNMS

The objectives of the PNMS SubCommittee is to develop the
Requirements and Priorities Matrix from inputs provided from
NCSL, Calibration Coordination Group (CCG) of the Military
Tri-Services Metrology Laboratories, and PNMS.

This report describes the new measurement requirement needs
from industry and the military tri-services in the millime-
ter wave area.

The Matrix Requirements and P:iorities Charts recommends 75
Group Priorities. Each letter represent a Group where A be-
ing the highest priority. The high lighted letters in the
matrix represent areas in which NHS provides limited or no
calibration services at all. The matrix also indicates there
are no MSS services from 3.5 mm (SMA) connectors whore in-
strumentation and standards are now available to 26.5GHs.
The trend is to develop connectors well into the 40Glis re-
gion for program such as MILSTAR and Weapons Guidance Sys-
tems.

The prime concern is placed on WR-22 (33Glis-50GHz) waveguide
band for MILSTAR where the NBS does not provide calibration
services. These services include Impedance, Power, Attenua-
tion, Thermal Noise,Antenna Gain, and Phase Noise. The two
latter parameters of antenna gain and phase noise are not
the traditional Metrology calibration requirements, but will
have a major impact in the MILSTAR program as they are most
critical in the operational system mode.

In the industrial sectors, high reliability connectors are
prominent for the Telecommunication (Business Radio Systems)
data transmission systems. Both Typo N and SMA type connec-
tors are used for frequencies to 18 Gliz and 24 GHz respec-
tively.

1 0 t 1
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-EDAM'S
1CSASCSUCKENT SERVICE DEFICIEWCZES

The eight Measurement Service Deficiencies charts indicates
the Requirements and Priorities for the different parameters
associated with the coaxial/waveguide bands,range/accuracies
where NBS services are required. These charts also indicate
the programs being supported.

Impedance being fundamental to all measurements, it has the
high(st,priority among the eight measurement service defi-
ciencies charts. Both Standards and system Grade groupings
are required. The Standards Grade includes the traditional
7MM(GPC-7) and the 3.5mm(GPL-1.5) connectors 'primarily for
industry and Tri-Service Standards. The System Grade are
required forthe operational system level. These connectors
includes the Type N and TNC. The TNC connectors are primar-
ily used in antenna systems for space vehicles such as GPS
and the Space Shuttle as they have a history of high relia-
bility and can withstand the temperature extreme of the
space environment. The TNC will be a standard for the space
programs. In the waveguide bands, Impedance is required
for all programs from =STAR at 44GB: to the Radar Guidance
and Passive Systems in the 94 Glis region.

Similar to Impedance, Power is also a fundamental parametc.:.
Power measurements are required for both 10mW standard level
to,the high power level of at least 160 Watts for =STAR in
the'WR-22 waveguide band. Improved accuracies are roquired
for both coaxial connectors to 26.5GH: and waveguide bands
to 110Gitz for communication and Short Range Radars and Seek-
ers.

Attenuation

Although, Attenuation is not a fundamental parameter, it is
one of the most critical parameter in millimeter wave mea-
surements. The range and accuracy requires several orders
of magnitude improvement. These accuracy and dynamic range
requirements are critical for not only industry and Tri-Ser-
vice standards, but GPS, Trident, MILSTAR, Guidance and Pas-
sive Systems as well as the many classified programs.

6-1
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Thermal Noise

1010

P N MS
The NBS services arc nonexistent in the 3.5mm connector and
waveguide bands of WR-42(18GHz-26.5GH0,-wR-2026.5GHz-
40GHz),and WR-22(33GHz-50GHz) as compared to the other mea-
surement.parameters and are the most difficult to develop
fundamental standards. Thermal Noise standards are most
critical to all receiver systems for MILSTAR and Communica-
tion/Radar systems,primarily for satellite applications.

Fields and Antennas

Unlike power,impedance, attenuation,thermal noise, antenna
gain measurement has recently surfaced as a major Metrology
calibration requirement due to satellite, communica-
tion/radar system programs. MILSTAR is a prime example,
where not only the'boresight gain must be calibrated, but
polarization.and'pattern measurements are,required.

Power,DensitV

PowerDensity measurements are required to 26.5GHz at levels
up_to 100mW/cra2for OSHA regulation, Radar System, and EMI
regulation on ships as well as the Tri-Services and industry
requirements. The NM has limited capabilities to 1GHz at
10mW/cm2.

Phase

Similar to Impedance, phase measurements are required for
antenna gamble assemblies and receiver systems on Radars for
F-111, GPS, Space Shuttle, Trident,MILSTAR,and Communication
systems. NBS does not have calibration services for the
3.5mm connectors.

Phase Noise and Switching Speed

A non-traditional area of major concern which recently sur-
faced as a result of the next generation of military commu-
nication and navigation program. Phase Noise and Switching
Speed is required for the MILSTAR Program for both Payload
and Terminal/Airborne, Systems. No formal calibration ser-
vices are available at the NBS. A partial capability exist
on a case bases at the Time and Frequency Division of the
Boulder Laboratories.

1013
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PNMS
REQUIREMENTS AND PRIORITIES

OBJECTIVES

IDENTIFY NATIONAL REQUIREMENTS AND PRIORITIES
FOR MICROWAVE STANDARDS

sIENTJFY, SIMPLIFY AND PRIORITIZE NEEDS

- SUPPORT NCSL NEEDS

- SUPPORT CCG NEEDS

- SUPPORT INDUSTRY NEEDS

101:5 -
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RECO2MEIOATION

REQUIREMENTS NO PRIORITIES MATRIX
FREQUENCY

PARAMETER

COAXIAL WAVEGUIDE
<18GHz
7 ram

<26 GHz
3.5 mm

<18
- Gift

1826
' GHz

2840
GHz

33-60
GHz

30-75
GHz

75.110
GHz

>110
GHz

1 IMPEDANCE A A B A B' A C C D

2 POWER A B B B C A D C

3 THERMAL NOISE B B B B B B D D F

4 ATTENUATION B C C D D B C C F

5 HIGH POWER C C C E E C G F G

6 ANTENNA - - E E E C G G H

7 POWER DENSITY - - D 0 F D H G H

8
FREQUENCY
1,N1AsSpEEtIVSE AND SWITCH-

i
- - 0 F F D H G H

9 PHASE D G D . D H H H
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MEASUREMENT SORVICE DEFICIENCIES

IMPEDANCE (REFLECTION COEFFICIENT)
PRIORITY COAX/W.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

STANDARDS GRADE
A 7 Mm (GPC-7) 0.01 TO 0.8 ±(0.005 TO 0.01) INDUSTRY AND TRI-(0.01 TO 18 GHz) ±(0.001 TO 0.01) SERVICE

STANDARDS
A 3.5 mm (GPC-3.5) 0.01 TO 0.8 NONE GPS, SPACE(0.01 TO 26 GHz) ± (0.002 TO 0.01) SHUTTLE, TRIDEN1,

IEC PUB 457 -51984 F-111, SPECIAL
PROGRAMS

SYSTEMS GRADE
A TYPE N 0.01 TO 0.0 NEED PLANS GPS, TRIDENT,(0.01 TO 18 GHz) ± (0.002 TO 0.02) SPECIAL

PROGRAMS
A TNC 0.01 TO 0.8 NEED PLANS

(0.01 TO 18 GHz) ±(0.005 TO 0.02)
SMA 0.01 TO 0.8 NEED PLANS
(0.01 TO 26.5 GHz) ± (0.003 TO 0.03)

A WR-22 0.032 TO 0.33 NONE MILSTAR(33 TO 50 GHz) ± (0.001 TO 0.005)
C WR -15 SAME AS ABOVE NONE SPECIAL(50 TO 75 GHz)

PROGRAMS
L WR-10 0.002 TO 0.33 LIMITED SHORT RANGE

GUIDANCE

1

(75 TO 110 GHz) ± (0.005 TO 0.01) SERVICE 04-96
GHz

RADAR,
AND PASSIVE
SYSTEMS

1018
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Pill511111

MEASUREMENT SERVICE DEFICIENCIES
POWER

PRIORITY COAX/W.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

A 7 mm (GPC-7) 1 mW TO 10 mW SERVICE AT INDUSTRY
(0.01 TO 18 GHz) ±(0.5 TO 0.3)% 10 mW ONLY STANDARDS

B 3.5 mm (GPC-3.5)
(0.01 TO 26.5 GHz)

0.1 TO 100 mW
± (0.5 TO 2.0)%

NONE GPS, TRIDENT,
F-111, MMIC,
COMMUNICATION
SYSTEMS

A TYPE N
(0.01 TO 18 GHz)

1 mW TO 10 mW
± (0.5 TO 5)%

SERVICE AT
10 mW ONLY

GPS, TRIDENT,
COMMUNICATION
SYSTEMS

A WR-22 1 TO 100 mW NONE MILSTAR
(33 TO 50 GHz) ±1%

D WR-15 1 TO 100 mW SERVICE AT SPECIAL
(50 TO 75 GHz) ± (1 TO 2)% 10 mW ONLY PROGRAMS

O WR-10 1 TO 100 mW SERVICE AT SHORT RANGE
(75 TO 110 GHz) ± (2 TO 3)% 10 mW AT

94-96 GHz
RADAR,
GUIDANCE AND

1 ..t. 9r 10 PASSIVE
SYSTEMS
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MEASUREMENT SERVIÔE DEFICIENCIES
THERMAL KASE

PRIORITY COAXIW.G. BAND NANGE/AC-CURACY NBS SERVICE PROGRAMS

B TYPE N 4 TO 30 dB ENR SELECTED INDUSTRY AND(0.01 TO 18 GHz) ± (0.05 TO 0.2 dB) FREQUENIES TRI-SERVICE
STANDARDS,
GPS, TRIDENT

B 3,5 mm 12 TO 18 dB ENR NONE INDUSTRY AND(0.01 TO 26.5 GHz) ± (0.05 TO 0.2) dB TRI-SERVICE
STANDARDS,
MMIC

B WR-42 15 TO 17 dB ENR NONE MILSTAR(18 TO 28.5 GHz) ± 0.1 dB

B WR-28 SAME AS ABOVE NONE WEAPONS(26.5 TJ 40 GHz)
GUIDANCE
SYSTEM

. -

B WR-22 , SAME AS-ABOVE NONE MILSTAR(33 TO 50 GHz)
- .

1020
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MEASUREMENT SERVICE DEFICIENCIES
ATTENUATION

PRIORITY' COAX/W.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

B 7 mMGPC-7) 010.60 dB 3-0.03 dB/10 dB INDUSTRY AND
(0.01 TO 18 GHz) ± (0.005 TO 0.10)

dB
10 dB TRI-SERVICE

STANDARD

C 3.5 mm (GPL-3.5)
(0.01 TO 26.5
GHz)

0 TO 60 dB
± (0.01 TO 0.1) dB

NONE TR;DENT, GPS,
SPACE SHUTTLE,
F-111

B TYPE N 0 TO 60 dB 3-0.03 dB/ 10
(0.01 TO 13 GHz) ± 0.005 dB TO 0.1)

dB
dB

9 WR-22 NONE MILSTAR
(33 TO 50 GHz) 0 TO 60 dB

± (0.002 TO 0.1) dB

C WR -15 0 TO 60 dB NONE SPECIAL
50 TO 75 GHz) ±(0.004 TO 0.1) dB PROGRAMS

C WR-10 0 TO 60 dB LIMITED TO SPECIAL
(75 TO 110 GHz) ± (0.01 TO 0.2) dB 94 TO 96 GHz

AT 0.06 dB/
PROGRAMS,
STARTLE, SHORT

1021'
10 dB

.

RANGE RADAR,
GUIDANCE AND
PASSIVE
PROGRAMS

0
00
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MEASUREMENT SERVICE DEFICIENCIES
HIGH POWER

PRIORITY COAX/W.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

C TYPE N/TNC
(0.001 TO 6 3Hz)

0.1 TO 200W
± (1 TO 5)%

NONE TACAMO, GPS,
COMMUNICATION
SYSTEMS,
TRIDENT,
NAVY
CALIBRATION
PROGRAM
NAVIGATION
AND
SURVEILLANCE
SYSTEMS
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MEASUREMENT SERVICE DEFICIENCIES
FIELDS AND ANTENNAS (GAIN-HORNS)

PRIORITY COA)UW.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

C
WR-22
(33 TO 50 GHz)

GAIN:
24 dB t 0.10 dB
POLARIZATION
AND PATTERN

NONE MILSTAR

.1.023

-0
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MEASUREMENT SERVICE DEFICIENCIES
POWER DENSITY

PRIORITY COAX/W.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

D (0.1 TO 26.5 GHz) 0.1 TO 100 mW/cm2 LIMITED CAP. OSHA
(±0.5 dB) TO 1 GHz AT

10 mW/cm2
REGULATION,
RADAR SYSTEMS
RADIATION
HAZARDS, EMI
REGULATION ON
SHIPS, AND TRI-
SERVICE AND
INDUSTRY
REQUIREMENTS

1024
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MEASUREMENT SERVICE DEFICIENCIES
PHASE

PRIORITY COAX/W.G. BAND RANGE/ACCURACY NBS SERVICE PROGRAMS

D 7 mm (GPC-7, N) ± 0.05° TO 0.2° ±0.5° INDUSTRY AND
(0.01 TO 18 GHz) TRI-SERVICE

STANDARDS

G 3.5 mm (GPC-3.5) ± 0.1 TO 0.5° NONE GPS, SPACE
(0.01 TO 26.5
GHz)

SHUTTLE,
TRIDENT,
COMMUNICATION
SYSTEMS

1025
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MILSTAR PHASE NOISE REQUIREMENTS

FPEQ. OFFSET

FROM CARRIER

CARRIER FREQUEN ", 'IBC

PAYLOAD/TERMINAL TERMINAL

5 MHz 60.80 MHz 13-1.4 0Hz = 6.4-7.5 0Hz 43.5-44.5 8Hz

1 Hz -1121 -95 - - - -
10 Hz -1251 -125 - - - , -

. .
100 Hz -145/-145 -95 -88 -70. -60

1 KHz -155/-155 -105 -100 -80 -71

10 KHz -165/NO SPEC -115 -110 -93 -81

100 KHz - -130 -115 -113 -86

1 MHz - -130 -135 -120 -106

10 MHz - -130 -135 -120 -106

100 MHz - - 1 -135 -120 -106

1 GHz - -120 -160

1026
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MILSTAR

FREQUENCY SWITCHING SPEED (FREQ. HOPPING), ON/OFF TIME

FREQUENCIES: 1.3-7.5 GHz AND 43.5-44.5 GHz

SWITCHING SPEED: 0.9 ps

PHASE SLOPE:

SETTLING TIME:

ON/OFF TIME:
TRANSITION

<5 DEGREE/62 ps

WITHIN 5 DEGREE OF FINAL PHASE IN MAXIMUM
INTERVAL OF 62.9ps FROM START OF A-FREQ.
TRANSITION.

OFF STATE <60 dB BELOW NORMAL OkSTATE

ON/OFF STATES: < 0.5 ps RELATIVE TO THE START OF OUTPUT
SWITCHING 'TIME FREQUENCY HOP.

"smaaturinveimmes"zwEgEnsums-enxr-'W7
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SUMMARY

RECOMMENDED 74 GROUPED PRIORITIES

IMPROVED UNCERTAINTY/RANGE AND BROADEN
PROGRAMS FOR COAXIAL CONNECTOR TYPES AND
WAVEGUIDE BAND STANDARDS

MILSTAR AND WEAPON GUIDANCE SYSTEMS ARE
CRITICAL DoD PROGRAMS REQUIRING NEW AND
IMPROVED MICROWAVE STANDARDS
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SECTION 7

JIINE 198e

NATIONAL CALIBRATION PROGRAK PROPOSAL

ETs

`ENDELL D. SEAL

(CHAIRMAN, PNMS CALIBRATION PROGRAM SUBCOMMITTEE)
Manager, Measurement Engineering Department
TRW, Inc.

Redondo Beach, California

7-1

1029



I

There is currently an inadequate "National Calibration Program" to
rysupport U. S. Industry, the Department of Defense (DOD) and other govern-

ment agencies. This lack of national capability includes several technical
disciplines. The RF/microwave/millimeter-wave disciplines probably have
the most glaring deficiencies and are among the most critical. Over the
past decade, the National Bureau of Standards has steadily fallen behind in
calibration/measurement capability needed to support industry, 000, and
other government agencies - especially in the RF/microwave/millimeter-wave
disciplines. In addition to not keeping up with the support requirements
in new technologies and frequency bands, several established services at
NBS have hem allowed to deteriorate during this era.

1027
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CIE:

The objective of the PINS is to influence industry, the necessary DOD
and other government agencies to provide NBS the necessary support that
enables them to develop the calibration and measurement services despera-
tely needed.

A long term national calibration service that includes:

o National standards (all) reside at NBS

o NBS develop, maintain and provide standards, artifacts and measure-
ment services to industry and other government agencies

o NBS develop accepted methods for stating and demonstrating:

I) Service Capabilities
2) Traceability

o Calibration methods and processes including consensus
standards/processes, documentation, and uncertainty analysis

o System and program for accepted tiered dissemination

o System which allows the achievement of conformance within each tier
of the calibration structure - along with flexibility for any user
to bypass any echelon of the °tiered" system if necessary to
achieve accuracy at a particular level

o Standard Reference Materials (SRN's) - developed, characterized,
and sold by NBS - supplied with certificate of calibration/
measurement - Examples:

- SRN's for surface roughness measurement processes
- SRN's for plating thickness measurement processes

o Measurement Assurance Programs (NAPS) - controllei by NBS - provi-
des certification of laboratory's complete process, not just a

7-2
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"standard' as is normally supplied with conventional traceability
methods - Examples:

Gage block
Resistance
DC Voltage.(Standard Cell)
Masslweight)
Laser Power

o PrOgiam that enables industry and other government agencies to
identify early measurement/calibration requirements - in the R & D
stage of technology development

o Program that assists the defense industry and other general ind-
ustry in establishing realistic measurements specifications for
programs such as:

oo MILSTAR EHF Measuremerts/Compliance
oo EMI Standards

o RF/MicrowaveiMillimeter wave standards and measurement support that
are adequate to support industry and other government agencies -
especially the Department of Defense (DOD), in a timely manner.

o MS recommends that NBS increase emphasis on automation - the
obJective being improvement of productivity and quality. Some of
the benefits to be gained are:

Improved and more consistent processes

Minimized intensive labor requirements of highly skilled scien-
tists and engineers

Reduction of calibration/standards echslons through improved
accuracy and efficiency-enabling higher echelon service to be
available to more users

o PHIS does not recommend the increased automation for the sake of
automation - it must be cost effective within reasonable resources
- and quality must not be sacrificed.

PARENT STATUS

The current capability, especially the calibration services at the
National Bureau of Standards (NBS) is inadequate to support the require-
ments of industry and various. government agencies. The critical need for
this national program is exemplified by:

o NBS capability is inadequate to support current industry and
government agency measurement/calibration requirements

1.0 3 I
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o NBS funding and manpower limitations preventing development of

standards/artdficats and measurement techniques to support new and
rapidly changing technologies

o Deterioration of existing inadequate capability - due to funding
and manpower limitations

INTERIM - WHAT TO DO UNTIL MS GETS HERE

The PNMS recognizes that in addition to the current lack of critical
measurement/calibration services - there will be a minimum of two to three
years development time for NBS to provide new services after funding appro-
val is provided. It is recommending a number of options for industry, NBS
and other government agencies to use as "interim" measures. These include:

o Enable faster technology transfer to industry

o Assist NBS in becoming "future oriented" during the development of
new measurement technology. This should include:

Increased industry and DOD involvement, training seminars,

documentation, technical publications, establish accepted

standards/artifacts/measurement techniques, and methods for

technology transfer.

- Institute a legal forum for discussions, evaluations and recom-
mendations planning objectives to meet established needs.

- Use of other national laboratories by NBS and industry where
there is a recognized capability not available in this country

- Increased NBS/industry cooperative efforts including par-

ticipation with NBS during development of capabilities.

Purchase of standards - when developed and recognized as ade-
quate - from other National laboratories or industry instead of
reinventing and developing at NBS. This can save both develop-
ment time and money.

o Use of designated "consensus" laboratories for interim service -
NBS should be the facilitator in such a program. The MILSTAR EHF
Interim Standards Program is an example of "consensus standards
being developed to satisfy a critical DOD project

measurement/compliance requirement.

o Facilitate industry (Buyer/Seller)/000 intercomparison.
Although these may be a good "interim" solution to a lack of a
national standard, 'hey must be viewed as a "band-aid" or

"stop-gap" measure that often results in definition limitation,
limited life cycle, crisis oriented management, and difficult con-

7-4
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ditions for techneogy transfer. They are not cost effective
alternative' to an adequate National Standards Program - the
HILSTAR EHF Interim Standards Program being a prime example:

Estimated annual cost to each of the four current participating
laboratories is approximately $250,000. Much of this expen-
diture would not be necessary if national standards and
measurement services were available (preferably at NBS).

The combined cost will far exceed the cost necessary for NBS to
develop the capability.

Industry costs are eventually reflected in higher costs to 000
and other government agencies.

CONCLUSION

It is the unanimous consensus of the PNMS that there is an argent
requirement for an adequate "National Calibration Program." Sufficient
support needs to be provided to enable NBS to become the world-wide
recognized National Measurement resource and center of excellence.

The PNMS Program illustrates the current deficiencies, identifies
natiunal requirements and priorities, and a recommended calibrat plan to
correct the current conditions and improve overall NBS support to industry
and DOD on future developed services.

16 33

7-5

ok.

s,



- - - - - - - - -4

NATIONAL STANDARDS
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NATIQLTAL CALIBRATION SYSTEM
OTHER

DESIGNATED - - FOREIGN .
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RECOMMENDED ACTION PLAN

JERRY L. HAYES
(CHAIRMAN, PNMS ACTION PLAN SUB-COMMITTEE)

Chief Scientist of Metrology
Science Applications International Corporation
La Jolla. California

A - 20 MARCH 1987
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Tho IEEE Microwave Theory and Techniques Society

Committee for the Promotion
of

National Microwave Standards

ACTION PLAN

EXECUTIVE SUMMARY

This plan presents methods and actions to take tocomplete 1 key projects that have been defined bythe Committee. These projects are required to fill
serious gaps in microwave measurement technology
support at the National Bureau of Standards.

The Action Plan is presented in sections which provide
background and define the problem, than present
discussion and required actions. Key action areas
include:

a. Finances and Financing: $30 mttlIon of
additional funds are needed over the next six years and
$4 million per year thereafter to attack the 75
projects and maintin their calibration services.
Ideas for acquiring private and government funds arepresented.

b. Personnel: The NOS microwave staff needs
'doubling. Interij action teams of government-industry
e xperts are proposed to expedite solutions for
e xtremely serious deficiencies.

c. Equipment /Facilities: 3 to 10,000 sq ft of
space are needed for new systems; $1.5 M per year for 5
years and $0.7 M per year thereafter are needed for,capital equipment

d. Management Resources and Direction: Higher
priorltiss'for measurement standards technology areprescribed. A series of interim and long term goals
for NBS are presented to strengthen rresources.

e. Project Objectives and Plans: The continuing
role of the Committee iv described. The elements of
interim and final projects arm described. The sequence
of project execution is proposed. Relationships of NUS
and industry/academia team members are suggested.

Finally, a summary of PNMS and NOS actions are
presented. Immediate action calls for the
e stablivhment of a financing task force, development ofproject plans, and, with funds at hand at NBS,
'execution of the highGat priority projects.

8-2
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The IEEE MTTS Committee

for the
Promotion of National Microwave Standards

ACTION PLAN

BACKGROUND:

The IEEE MTTS Committee for the Promotion of National
Microwave Standards has been formed by a group of
concerned individuals who find it in the best interests
of their companies and organizations to restore the
prowess of. NBS to furnish ti.al national standards
and calibration support for the microwave industry.

There hcz been a serious and growing atrophy of the
resources available to the National Bureau of Standards
(NBS) to moot the needs of the Nation in the technology

i millimeter and microwave test, measurement,
calibration and standards. Immediate and energetic
efforts must be made to solve s, problems in the
near term and to develop adequate size c":d strength of
the NBS microwave resources in the long term.

Neglect of NUS as a vital national resource has left
the microwave industry of the U.S., and the defense and
communication protects it principally supports, without
sufficie.t national measurement references to assure
anc. maintain quality and reliability of outgoing
proeucts and deployed systems. Technology development
is falling behind and its transfer is being delayed.
Also, the microwave industry is further hampered in
competing favorably in foreign markets where other
governments assure strong national measurement
reference competence to support national industries.

THE PROBLEMS

A seri.s of buaget trimming actions over a long period
of time have seriously reduced NBS microwave resources
and capabilities. These reductions have taken place
within NBS, within the Department of Commerce (DOC),
within the Office of Management and Budget COMB) and
within the committees of Congress. They began in the
late 1960's and early 1970's on the erroneous
perception that the measurement technology .4 that time
had bean advanced adequately to satisfy microwave

8-3

1038



1

1036

P WAN S,
i requirements for many years to come. Thj,s was an
outgrowth of extensive development efforts for the
Department of Defense during the late 1950's and early
1960's. However, .the cuts were short sighted. They
hurt a major segment of the microwave industry in both
cost and delivery time by leaving them without needed
calibration services and measurement standards
developments to keep pace with emerging technology.
They also dismantled a vital resource now needed to
support the implementations of a new surge of
technology breakthroughs in the aid-1900's.
These technology support needs demand nationr1
measurement references and capabilities that are the
responsibility of NOS to furnish and which do not
exiuL. Memhers,of industry as a whole have been slow
to recognize *ha loss of NOS capability and to respond
to the throat created by this loss. They simply
assumed that the services would he there when needed as
they had been throughout the history of NOS. They also

f assumed that the pendulum of government economics would
swing to restore the more damaging of the reductions.
This has not occurred. In fact, it has only grown
worse.

'The studies of the PNMS have revealed very serious and
immediate :reds for NOS services and support. These
are reflected in the documents of the Committee as
derived from a broad base of industry and from the
fiadings of other groups who depend on NOS support,
such as the National Conference of Standards
Laboratories They reflect a universal
requirement that immediate and positive action he taken
by NBS and Government to furnish needed resources.

It is the intent of this Action Plan to address these
requirements and to establish direction for
corrective action to restore, :he NOS as A strong
central national resource which net the basic and
essential needs of defense, government and industry in
the tiold of millimeter and microwave measurement
technology and measurement standards.
The plan covers the following areas: a. Finances and
Financing, b. Personnel, c. Equipment/Facilities, d.
Management Resources and Direction, a. Project
Objectives and Plans

FINANCES and FINANCING:

NOS is woefully short of funds to attack the microwave
standards problems now existing. Through an evaluation
-of essential requirements versus the services that must

8-4
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be established and subsequent analysis of the effort to

, aChUeVe them, the Committed estimates that 38 million
over thenext 'six years and $4 million per year beyond
that date are needed in addition to the FY 1986
baseline amouneof $6 million presently funded for the
NBS microwave resource. This total funding
level reqUi t of $13 million per year through FY
1991 and a $10 million level of effort thereafter.

This continued long term base level funding of $10
million per year for millimeter and microwave support
is tial to ensure retention and protection of the
competence of the microwave and millineP.er wave
resource of NBS and to avoid a recurren..s of the
problem.

NHS and its management must obtain necessary funding to
meet these financial needs. The Department of Commerce
and the Office of Management and Budget bear the
responsibility to acquire the support needed, either
directly from Congress, from o;.ner agencies of the
government, from industry, or, more likely, a
combination of all of these.
In addition, several administrative restraints must bc
relaxed or removed which impede projei.c progress such
an severe travel restrictions, technical grade level
ceilings. etc.. As a result of prior budget cutting
actions and higher level restraints, there appears to
have developed in NBS a sense of futility and excessive
caution about requesting adequate funds, no matter how

tial. Responses bl budget reviewers at all levels
typically demand extraction of funds from other NBS
programs rather than the addition of adequate amounts
of new funds. This places NBS in the position of
cutting its own throat and makes the inner' ion of new
levels of funding very difficult if not impossible.
(The Committee is very aware of serious financial
deficiencies at NBS for measurement technology areas
other than microwave that also demand support and which
should not be a victim of the Committee's efforts to
improve the microwave segment of NOS).

The Committee deplores this negative approach to
problem solving and believes it must be replaced with
one that achieves more success. Management and
-budgetary actions which cause internal NBS competition
can be viewed as healthy when the compatitors are of
near equal strength and overall finances are adequate.
Such is not the case here.

8-5
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The microwave faction of :138 is very weak, overloaded
and debilitated. They will need strong internal and
external support to overcome the significant obstacles
they now face. While some redirection of funding
within NHS may be tempting and appropriate, in the
practical case it is known that the needs for funding
far exceed the small amounts that might be shaken free
by the trauma of redirection. What is needed is
positive actions with clear priorities, goals and
expectations and the necessary strategy to acquire
needed financial support.

On the premise that the NBS FY 1987 budget request to
Congress from the OHB does not address the need for the
additional *7 million, it is probably necessary to
request special directed action by Congress to assure
that the necessary infusion of funding takes place
during the authorization and appropriation process. It
is essential that the staffs of NBS, DOC, OMB and
appropriate committees of the House and Senate work out
means to infuse these new funds immediately for FY 1987
and onward.

F... the immediate and emergency case we now face,
Congress could hold a special appropriations hearing
for measurement technology research and development at
NBS. In conjunction with, or preparatory to su-.1.
hearings, the Defense Science Board, Congress's Office
of Technology Asseesment, and the Congressional
Research Service could conduct appropriate studies and
assessments of the measurement technology crisis

In the longer term, basic legislation relating to NBS
needs to be reviewed and clarifying legislation needs
introduction to apply to U.S. Code Title 15 of PL
88-165 of 4 November 1963. This should be done to
ensure that the Department of Commerce and NBS are
clearly mandated to provide standards of power from "DC
to -ight", which it udes millimeter wave and microwave
spectrum., rather than the narrow and erroneous
interpretation sometimes utilized. This interpretation
presumes that the aforementioned legislation applies
only to DC (units of power) and Light (units of flux
intensity). By clarifying this area of legislation,
the Administration and Congress would be mandated to
assure that all required standards support across the
entire spectrum of electronic measurement technology be
adequately funded at NBS.

8-6
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Other :lternitive means of funding support for the
Nation's measurement technology requirements and thoseof NBS may need separate study. H , while the
Committee's experience in government operations is

hat limited, some possible options are presentedas follows(
a. Determine the prime benefactors, especially end

users and suppliers of such services as telephone,
satellite, computer communications, etc..Then,
undertake actions'to obtain funding from the
appropriate source. NBS's uoe of other agency funds,
e specially those of DOD elements partially does this
now. H therm may be privatw sector elements
that may see compelling needs for one or more of ,che
specific requirements that have been identified. If so,
then a consortium or individual company could fund and
pursue the project/s under contract with NBS, or an
NBS-consortius team. Along these same lines, the NBS
Automated Manufacturing R h Facility has been
cited as a model for loaned/donated equipment and
personnel teamwork activities.

b. Congress and the Administration reach agreement
that where other government agencies (OA) are the prime
benefactors, such as 'FAA, FCC, NRC, DOE, NASA,
DOD,etc., that the budget process will establish or
e ffect transfers of funds from OA progras elements
directly into NBS with appropriate OA Monitoring or
through OA control offices to NBS.

c. Congress authorize NBS to saII bonds or shares
':to the private sector for the accomplishment of
specific projects and the funds are paid back from
proceeds netted through calibration service charges.

d. Congress mandates the creation Of and authorizes
funds for a quasi - governmental nonprofit corporation to
undertake the proJects outlined in this report and,
upon completion, transfer them into the NBS for
maintenance and operation to be sustained by
calibration service charges.

e. Similar to d. above, establish a fiduciary
e ntity compri:Acd of a combination of the major
disciplinary enginoering societies such as IEEE, ASME,
AICHE, ASCE, etc.. This entity could then serve as a
collector of private funds for specific projects and
contract with NBS orother suitable resources for
e xecution of the projects.

f. Congress authorize the establishment of a
financial corpus (loan) from the Treasury for the
initiation.costs of the projects. NBS would pay back
the loan through calibration service charges over a
given period of time.
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, In addition to the above funding innovatio6s, the
Committee for PNMS recognizes ...hat it must be prepared
to present thw nends for funds in specific terms, to
advise on its impact on national defense and industry,

'.. and to propose and participate in a plan fur both
general and specific actions to correct the current
deficiencies with whatever means are at our disposal.

Further, the Committee must take as an action item the
establishment of a special task force of all interested
parties to continuously pursue a multitude of funding
paths sAd support systems to assure execution of the
key proiects'identified by the Committee.

PERSONNEL:

The loss of key NES scientists and engineers in the
microwave fields over recent years demands an immediate
restoration plan. A strong recruiting program for new
engineers and scientists and lesser quantities of
already experienced personnel:is essential. The plan
must be based on the premise of the receipt of all or
sesmentu of the needed funds. To wait until the funds
become available to prepare and begin execution of the
plan will only delay corrective action projects still
further. .

The Committee estimates that NHS requires about double
their present professional and technical staff assigned
to microwave and.millimeter wave projects. These
pe.-sonnel'need to Coact from all levels to form up new
development teams And include a few program managers,
some senior scientists, engineers and technicians and
the balance as entry leyel technical personnel. The
empfieSis should ba placed on engineers and practical
scientists to be added to present staff with a focus on
accomplishment and implementation of new mewsurement
standards and systems to balance with development
-activities.
A source of new talent can be found through a
recruitment program targeted for fellowship students
specifically hired for work on the projects and
nurtured to remain as project engineers following
graduation. Known in industry as pre-graduate "seed"
students, these people are of value directly to the
projects and, if properly involved, become committed to
stay on the projects fallowing graduation in the facn
of mars lucrative offers elsewhere. Also, principal
recruiting attention should be paid to selected
colleges and universi,ies which specialize in microwave
engineering curricula such as: MIT, Cornell, Illinois,
Wisconsin, Georgia Tech, Missouri, etc,.

8-8
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On the premise that funds do become available, it will
tak& considerable time to acquire new personnel,
considerable time to develep.their prime abilities to
contribute, and extreme difficulty in attracting
persodnel at salaries that must compete with private

whatever the entry-, level ef their experience.

While the need for these personnel is immediate, the
acquisition-of them and formulationinto competent
teams will take two to three. years at best. Meanwhile,the mi:rowave support.problem grows rapidly worse.What is imidad are o y nnnn ant/industry support groups
who can ticm interim tms n4 d.expurts )attack the more immediato.of problems and accelerate
development anh,installation of standards and
calibration systems at NBS for use by all of U.S.industry. These teams would be responsible for the
development, prototyping, documentation, and initialproductiO; of prototype hardware, software, methods andft training far the implementation and duplication of theg finished products and systems. Tnese would then be
used ,st not only NBS, but at those industry sites where
siailar systems are essential,for, transmittal of thechain of measurement-qualitysend competence.

In addition, the teams would be the training ground
and tutorial sites far the newly acquired NBS employees
who soul0 sustain and carry on the development of theadditional systems.
In the early stages of the projects, project operationscould be a shared responsibilty of both industry andNOS members. From this, further NOS personnel
development would emerge through project mcnagementexperience.

All of these teams need not be sited at NBS. Some of
the projects could commence at qualified academic and
industrial facilities under the auspice, of the
committee or a consortium. As the NBS teams become

'sufficiently staffed and funded, the work could be
transferred to NBS, if this is efficient. Indeed, someof the facilities of industry and of universities are
already advanced beyond those of NBS in certain
and should be the focal point for the interim projectteams. Further discussion of these teams can be found
later in this report as an element under Project
Objectives and Pluns.

8-9
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EQUIPrENT/FACILITESi

There appears to r17 insufficient space in the microwave
e lements at NBS for conduct of the new work.
L aboratory gement and certain refurbishment
should parallel the initiation of the projects and
installation of the calibration systems. The Committee
has not yet studied the extent to which additional
space is needed, but it is clear that more (5,0(0 to
10,000 sq ft) will be required.
Also, there is a significant need for additional
equipment for the conduct of both development work and
the establishment of calibration services. Millimeter
wave and microwave capital equipment is especially
expensive and creates the need for higher than normal
per person investments for supporting development ork
and high costs for calibration systems that evolve
therefrom.
The Committee estimates that of the $ 7 million par
year for the added program, about $1.5M per year
represents the equipment requirements segment.
Immediate needs are for sources, detectors, and
comparators in the frequency spectrums of interest.
After the initial five years, the follow on funding for
equipment should be sustained at about a S 0.7 million
level per year.
During the time that equipment is being obtained and
transformed into eperating systems with skilled staff,
th-1 equipment and facilities of the industrial members
of the inters project teams could be used to conduct
the most immediate of efforts.

MANAGEMENT RESOURCES AND DIRECTION

The presence of additional funding, added personnel and
new equipment will. not correct the current
deficiencies. At NBS, renewed priorities, spirit,
.dedication, committment, leadership and direction must
combine to use these basic resources for success.
The Committee sees several areas where sound and prawn
methods from business and industry can be applied to
achieve near and longer term success. The Committee,
or a newly formed working group from a cadre of PNMS,
proposes to participate with NBS in the planning and
overview of the ksy projects. More specifically, there
are some observations of the committee that should form
part of thr process and be useful to NBS management in
ensuring near and long term success in making microwave
standards, systems and services available to the
Nation's government and industry users in a timely and

wriallinii

8-10
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competent manner:

a. Prioritises First and foremost, the highest priorit,,
and subsequent committment must be given by the highest
levels of !IBS and DOC management to the pursuit of
projects that will fulfill the requirements defined and
prioritized by the Committee. The priorities of all
measurement standards projects at NHS must take
precedence over all non-measurement standaroe
activities, including administrative activites of
technical personnel. Measurement standards projects
can no longer be subordinate to other oriorities and
goals at NBC. Too much damage, ham resulted from
present priority relationships.
The Committee has defined precise priorities for a
multitude of measurement standards requirements
elsewhere in the Committee report. Th we requirements
and their respective priorities form tae basis for the
Planning am order of execution of the needed
projects. They represent the combined inputs of needs
derived from the National Conference o! Standards
Laboratories, the Department of Defense Calibration
Coordination group, and leading telecommunication and
information processing industries.

b. Goals% Project goals must be clearly and crisply
defined for the next five years with immediate
attention paid to the first three years. Thesis goals
must focus on at least the following for arch of the
requirements defined in this report as reflected by the
work of thr National Calibration System Sub-committees

(1) Long Term Goals (for each PNMS requirement)t

(a) All national standards will ultimately reside
at NBS.

(b) NESS will rsgain capability to develop, maintain
and provide standards, travelling reference artifacts,
calibratiot, and special measurement services and will
publish preferred measurement and calibration methods
to industry and other government agencies.

(c) NHS develops accepted methods for stating wid
demonstrating both normal and optimum calibration and
measurement services capabilities, measurement
Ancertainties, and traceability.

(d) PISS provi,,es and uses consensus and documented
calibration methods and processes.

8-11
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(e) NBS defines and participates in operating a
tiered dissemination system and program with a minimum
number of tiers consistent 6ith logistics to minimize
NBS accuracy requirements.

(f) NBS cloying% a system to achieve conformance
within each tier of the calibration structure and the
means to confirm such conformance.

(g) NBS disseminates the newly acquired knowledge
through user involvement, training seminars, technical
publication= and documentation of accepted standard
procedures, tcchniques, artifacts and other methods of
technology transfer.

(h) NBS conducts effective and routine open forums
with all users to establish new or changing
requirements and the plenni,g of objectives and
projects to meet those requirements.

(i) NBS continuously compare.- artifact reference
standards with theca of other nation= to assure tactual
measurement compatability among world economic and
trading systems at the highest accuracy levels.

(2) Interim Goals (for expedient satisfaction of PNMS
requirements until final goals can be reached):

(a) Use qualified foreign national standards
laboratories such as NPL in Britain. NRC in Canada, NHL
of CSIRO in Australia, and PCB in Germany where there
is a recognized capability not available in the U.S.

(b) Purchase, rather than develop a d build
internally at NB3, standard .1.tifacts from other
countries or industry when recognized as the best
choice of hardware :Immediately available.

(c) Use cooperstive efforts with Joint government
industry teams to establish a concensus calibration
service in minimum time at the most eamily activated
and competent site.

(d) Establish Buyer/Seller measurement agreement
programs as stop-nap measures using stable relative
reference artifacts and round robin methods until an
adequato absolute standard artifact and tiered
calibration service can be established.

8-12
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PROJECT OBJECTIVES AND PLANSt

Before embarking on specifics of project plants, it may
be well to express the Committee's views as to the
future vole of tha Committee vis a vis that of NBS in
planning and executing the projects discussed in this
report:

"-
t As presently envisioned, the Committee for PNMS sees

its current role as being completed by the publication
of this rept.rt and its fir: e role as being one of
mLintaihing andupdating this report periodically,
providing information to support the acquisition of
proJe^t resources, and providing general guidance,
support and direction to a Microwav Standards Working

.1: Group, or a similar body, charged wish the planning and
execution of the projects. PNMS sees NBS's future role
as planning and executing each project as prioritized
and defined in the report, installing capability for
interim services, if required, and installing the final
services at Ni3S and operating, the service esinc
controlled and documented procedures and systems. It
is proposed that NBS establish the Microwave Standards
Working Group and that it be structured with leadership
t, a senior aanagement official of the Center for
Electronics amd Electrical Engineering, and comprised
of MSWG teams led and staffed by key NBS microwave and
millimeter wave experts of the Boulder and Gaithersburg
facilities, as appropriate. The ongoing Committee for
PNMS nd the MSWG would maintain a continuous liaison
relationship. It is envisioned that present and new
members of the Committee mould work with counterpart
NBS/MSWG project leaders for direct project support or
liaison purposes. The Head of the MSWG and senior NBS
management would then interact with the Chairman of the
Committee on overall MSWG direction and objectives with
Committee members serving to provide technical support,
feed-back on progress status and input of new
requirenents information for report up -date purposes.

The Committee has already Jaye,. out general elements of
interim and final Corrective Action Project Plans
(CAPP) they feel express needed schedule and
deliverable definitions. Using these or very similar
equivalents, the MSWG could then arovide leadership,
participation, and monitoring of appropriate groupings
of projects into some logical relationship (parameter
and/or frequency). The MSWG could then establish
Corrective Action Project Teams tCAPT) to develop
interim and final CAPPs for each identified PNMS
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requirement. The CAPTs would than coordinate review of
each CAPP with the MSWG with PNMS serving in an
advisory capacity to confirm that planned protect
priorities, actions and milestones are mutually
acceptable. To assure PNMS and public/user awareness
of progress, the MSWO could than maintain an overall
CAPP summary to provide review status and visibility of
all CAPPs.

The q 1 protect elements that PNMS has established
for each Interim and Final CAPP are as follows:

a. Requirementi...as defined in PNMS priority matrix
including the mottvation and Justification for the
project in terms of benefit and impacts. Wherever
possible, identify the principal industrial or
government agencies that stand to benefit from
provision of the service.

b. Priorityi...as defined by the PNMS project priority
matrix.

c. Current Statuss...at NEIS, national (government and
nongovernment), and foreign government laboratories as
it rotates to the requirement.

d. Corrective Action Project Team (CAPT)
Configurations...The leader .nd members of each
individual project team.

a. Approach and Deliverables:
(1) Artifact standards and systems (describes

travelling reference standards, absolute reference
standards and calibration systems that the project is
intended to produce in as much detail as present
lowledge allows)

(2) Documentation planned (error analysis,
calibration processes, software/error correction
processes, automation scenarios, calibration system
evaluation reports.)

(3) Operational service (describes the standards
that the service is intended to calibrate and the
general scheme of operation).

f. Resources Required finances, people, space,
equipment, travel, etc. and possible sources of each
resource for the interim or final plans being
discussed.

8-14
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g. Execution Schedules:....milestones, dates, critical
path items, etc.

h. Project Title and Designatorl....an appropriate
title and an alpha-numeric code to distinguish between
projects. (The designator serves as a ocator for the
PNMS project vs priority matrix which :ontains a
priority designator.)

It is intended that the composite of the CAPP:: will
establish the basis for ongoing PNMS-MSMS/NBS interface
and project execution/review and Justificatinn. It will
also provide PNMS and others with a specific basis for
support of project budget requirements, possible
sources of industrial and other agency funding,
personnel assistance, equipment loans/donations and the
ability to more effectively assist and support the NHS
budget process.

SUMMARY AND FUTURE DIRECTIONS:

The IEEE Microwave Theory and Techniques Society
Cm:mitts:, for the Promotion of National Microwave
Standards is committed to define and prioritize
requirements and participate the provision of adequate
national microwave and millimeter wave calibration and
standardization services for the defense, government
and industrial seoments of the United States. The
Committee considers the National Bureau of Standards as
the legal and logical focus for the availability of the
Nation's highest accuracy calibration services
consistent with national requirements.
The Committne is strongly supportive of any activities,
especially Those of the NBS, directed to that
measurement science and technology which fulfills needc
in the near term and which advances the technology for
longer term projected needs. Had adequate funds been
available to NBC in the past, the Committee involvement
could be confined to requirement and priority
:i.dentifivation. However, In the absence of adequate
levels of financial support to NEM, the Committee sees
itself in a continuous effort of vigilance and activity
to educate, infr,m and support acquisition of resources
to fulfill identified requirements. Further, the
Committee intends to serve on behalf of IEEE as one of
the principal national agents in monitoring and
evaluating the continucd viability of the NBC to
provide timely and adequate millimeter and microwave
measurement tuchnol'snY support to the Nation in the

8-15
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form of calibration systems and services.

To assure the execution of the projects defined by this
report and future reports, the Committee proposes the
e stablishment of a Microwave Standards Working Group at
NBS to accomplish the following:

a. Identify and prioritize national requirements
for millimeter wave and microwave calibration
standards, sys.tems, and services. Do this on a
continuous basis in coordination with the Committee.

b. Review current calibration support status for

each PNMS requi t; analyze and evaivate alternative
calibration and measurement support systems; and
identify unmet requirements.

c. Define appropriate actions and resources
necessary to fulfill the identified requirements
through interim and final action project.

d. Form Corrective Action Protect Teams (CAPT) to

attack the unmet requirements. Establish necessary
funding sources to provide funding and technical
support schemes for each project and subsequent
calibration servicem.

e. Designate CAPT members to be responsible for
specific projects or groups of projects. Develop
Corrective Action Project Plans (CAPP) for each of the
identified requirements through interaction with PNMS.

Further, the Committee sees the following as being
amono the continuing and tial responsibilities of
N BS2

a. Assure that the primary activity at NBS is
directed to the pursuit of the protects and programs
associated with measurement technology wading to
calibration systems and services for the Nation.

b. Determine requirements and priorities for NBS
calibration services for the near and far term through
interaction with PNMS, NCSL, DOD/CCG, s...1 other Nam
users from inputs derived from periodically hold open
forums.

c. Provide strong and sustained support to the
Microwave Standards Working Group and assure its open
and effective reIetionship with PNMS.

d Acquire identified financial resources from
appropriate users such as the private sector, Congress,
or other government agencies through aggressive
P tation of the requirements and their impact on
productivity, quality, technological progress
international competitiveness and economic interests of
the U.S.. Acquire needed personnel resources from
qualified academic, industrial, and foreign and

8-'6
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domestic sources, either through paid or voluntary

. Take immediate action to obtain funding
resources:7frowa variety,of sources pursuing the
optionsoutlined,in this report and others that may
provIrfruitful.,,

e. Diligently executoath funded*proJicts in the
order'of priority established, using both internal and
- external resources as needed'to assure-prompt and
affective project execution.

f. Assure that each completed project, in both its
interim' and final stages, meets the precepts outlined
for NBS in the Management Resources and Direction
section of this Action Plan and that existing NBS
calibration systems and services are operated under the
same precepts.

'g. Gtilizi the Committee for PNMS as the principal
agent for monitoring the microwave and millimeter wave
measurement standards elements of NBS. Through
continued coordination and cooperation between PN!1S and
the new Microwave Standards Working Group, assure that
the microwave measurement technology "segment of NOS
becomes, then remains, suitably strong and viable to
assure continued high quality and timely support to the
microwave industry of the United States.

h. Vigorously advertise and promote efficient and
effective calibration services that will yield revenues
of adequate magnitude to encourage private support of
projects in their development stages without unduly
burdening calibration service users.

KEY AND IMMEDIATE ACTIONS'

1. FOR NBS: Form a task force with OMB, DOC, NBS, DOD
and other affected government agencies to establish the

f developing full funding support for therequi is identified by this report.

la2. FOR N881 Establish the Microwave Standards Working
Group and get Corrective Action Project Teams underway
to develop CAPPs for each of the identified projects
and begin executing the projects with whatever fundsare at hand.

3. F1R IEEE: Establish a p t role role for the
Committee for the Promotion of National Microwave
Standards to assure ongoing vigilance and support to
our national microwave and millimeter wave measurementstandards needs.

8-17
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4. FOR THE GOVERNMENT; Finally, to restate the
Committee's concern with the future of FIBS, it is
essential that all responsible authorities of the
Administration and Congress take actions to assure that
measurement standards development and calibration
services aressupportad and made Priority No.1 at P.:.:
National Bureau of Standards.

8-18
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INTRODUCTION AND SUMMARY

Background

During 1982, over 400 organizations within the United States (346 industry. 61
government, and four universities) responded to a survey conducted by the National
Conference of Standards Laboratories' National Measurements Requirements Committee
(10ERC). The broad objectives of the survey were to:

o Identify requirements for new or improved calibration services Prom the
National Bureau of Standards (NBS) that are necessary for national
interests including commerce. international competitiveness and defense
preparedness.

o Identify new measurement requirements to establish or improve technical.
quality and productivity aspects of individual organizations.

The report of the survey (ref [M, published in May 1983. vas widely distributed
and endorsed by industry and government agencies. NBS addressed many issues
Indicated in the report and a response (ref [21) was released in March 1984
FUrther updates to the response and additional NBS calibration services are shown
in references [3) through [8).

Essentially, the 1982 survey identified critical needs for increased NBS support
in the form of new or improved NBS calibration services in over 20 measurement
areas. The survey report noted that the impact of not having the N88 calibration
service at that time or in the near future would significantly affect the
following:

o Quality of goody and services

o Readiness of national defense capabilities

o International Commerce and Competitiveness

o Productivity improvement

o Verifiable product performance

o High technology product development

Bcove of this RtDOrt

To determine the current (1986) status of national measurement requirements.
especially for new and improved NBS calibration services the NMRC subcommittees
have reassessed the earlier noted deficiencies by comparing them to the NBS
responses (references 12) through [81) and by obtaining additional input from the
industrial community. Tvo open conferences were held to assure broad assessment
and discussion of requirements and in all cases, NBS personnel were consulted to

1-0
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assure correctness of the information especially in terms of present and ,ure

NBS plans.

Each of the five NMRC subcommittees summarized their results by measurement
parameter. These results appear in Sectinns 2 through 5 of this report. Each
measurement parameter summary identifies any measurement requirements uncovered in
the 1982 survey which are 'till not satisfied, current NBS status, what industries
and application are affected by the deficiency with related impact, and what new
requirements have been determined. It should be noted that parameters within
each NMRC subcommittee are presented in alphabetic and not in priority order.
NMRC and subcommittee Chairmen are identified below. Members of each subcommittee
are identified their respective section.

National Measurement Requirements
Committee (NMRC)

NNRC DC - Low Frequency Metrology
Subcommittee

MSC RF - Microwave Metrology
Subcommittee

Nar.: Electro - Optics Metrology
Subcommittee

NHRC Temperature - Pressure
Metrology Subcommittee

K. B. Jaeger, Chairman
Lockheed Missiles & Space Co.

B. Lloyd, Chairman
John Fluke Mfg. Co.,Inc.

F. K. Koide, Chairman
Science Applications
International Corp.

K. B. Jaeger, Temporary Chairman

- L. H. Baker, Chairuan
Rockwell International

BMRC Physical - Dimensional - R. Tobias, Chairman
Metrology Subcommittee TRW

Ss wary of Results

In order to gain an appreciation of the needs for improved standards calibration
support, we have summarized the results of each subcommittee into individual
tables, listed on the next few pages. These tables show that 87 of the original
97 deficiencies identified in the 1982 report still remain unresolved and although
43 of these are presently in work at NBS, an additional 58 deficiencies have been
identified by the NMRC subcommittees since the 1982 report. If this rate of
identifying deficiencies and resolving them continues, there would be 305 national
measurement requirement deficiencies identified by the year 2000 and only 36 of
these would be resolved. Therefore, it is obvious that with the current NBS
resources being applied, the rate of accomplishment is not sufficient.

It is true that some unresolved measurement requirements are more important than
others in terms of urgency and impact. It is also clear that a few are on the
threshold of being resolved through active pursuit by the NBS. However, on
balance. ft ie evident that increased emphasis on the part of the NBS to provide
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new and improved calibration services is needed. The SMBC/NCSL stands ready to
enter into discussion vith the NBS to help ident.fy and prioritize the most
critical requirements. The NES, for their part, must make a long term commitment
to provide a significant increase in services to satisfy not only the identified
requirements but to sustain a high level of support for nevly emerging
requirements.

A recent statement by Department of Commerce Secretary Malcolm Baldridge spelled
out NES's role as the only national laboratory vith the specific mission of
directly serving industry and that the National Bureau of Standards has been
advancing U. S. industrial competitiveness since it vas established at the turn of
the century. Secretary Baldridge also characterized NBS' measurement related
work in virtually every area of science and technology as helping U.S. firms be
successful in the market place (ref (9)). It clear that NBS' unique role and
significant effect on our national interests requites our strong support. This
report has identified 145 measurement requirements that are currently deficient
and need the NBS support: described by Secretary Ealdridge.

1-2
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PC-LOW FREQUENCY

NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGORY

Categories
Old Requirements

Status
New Requirements

Status
Total

Requirements

NC PS US UD NC PS US UD OLD NEW

AC Voltage 1 2 3 0 s 3

Capacitance 2 1 1 1 4 1. 6

DC Voltage 1 3 4 0 s 4

DC and AC
Resistance 2 2 2 4 2- 6

DC/Low Frequency
Energy and Power 1 4 0 w 4

DULF Ratio 1 0 1- 1

Inductance 3 0 3 s 3

Low Frequency
Phase Angle 3 1 4 0 s 4

Magnetic Field
Strength 2 1 2 1 s 3

TOTAL

11 4 1 g - ' 8 .

25 8 s 3326 8

Key to Abbreviation.

NC IC> No NBS Capability for Items In this Category

PS .30 Partial NBS Capability for Items in this Category

US ss Unknown NHS Status for Items In this Category

UD Wo Under NBS Development for Items In this Category

1-3
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RF - MICROWAVE

NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGORY

Categories

Old Requirements
Status

New Requirements
Status

Total
Requirements

NC PS US UD NC PS US UD OLD + NEW

Impedance/
Admittance

4 1 5 0 s 5

0 - Factor I 1 0 1

Low/High Power e 1 3 7 3 a 10

Noise
Temperature 1 1 1 3 0 a 3

Attenuation 2 i 3 0 a 3

Phase Note. 1 0 1 a 1

Antenna Gain
1 1 0 1

Power Penalty
1 1.0.1

TOTAL
- 1 3

21 4 2521 4

Nov to Abbrevlatlont

NC ww. No NBS Capability for Items In this Category

PS wy, Partial NBS Capability for Items In this Category

US i. Unknown NBS Status for Items In this Category

UD es Under NBS Development for Items In this Category

1-4
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ELECTRO - OPTICS

NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGCRY

Catagorias
Old Requirements

Status
New Requirements

Status
Total

Requirements

NG PS VS VP NCI PS US VD OLD + NEW

Ambient Tamper.
Temperature
Blackbody

1 1 1 2

Cryogenic
Blackbody
Calibration 1 0 . 1

Detector
Spectral
Response 1 3 . 4

FTRI
Spectrophotometer

Photometric
Scale Calibration

Standards
1 1 0 . 1

IR Window
end Filter
Transmission

1 1 0 1

Ranee la nes
(Diflusa) 1 1 0 1

Reflectance
(Specular) 1 1 0 1

1 aser Beam
Profile 1 0 1 1

Laser Moth.
Evaluation 1 0 1 1

Laser
Power/Energy 2 2 4

Laser
Attenuation 1 0 1 1

Laser Pointing
and Tracking 1 0 1 a 1

1-5.0
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ELECTRO - OPTICS (continued)

NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGORY

Categories
0 d ReqUirsment

Status
New Requirements-

Status
Total

Reqvirements

NC PS US LID NC .. . 4

Optical Fiber
Characteristics 3 0 3 . 3

Optical Power
Meters 1 1 1 1 2

OTDR
Optical Time

Domcin
Ratleatomater
Calibration

1 1 0 1

Detector
Spectral
Response

2 1 2 1. 3

Met Optic
attenuators 2 0 2 2

Optical Fiber
Local Area

Network I 4 1.1

TOTAL
1 7 2 3 - 15 3

13 15 . 31
13 13

Nay to Abbrtrietiort

tiC or No NBS Capability for Items In this Category

VS as Partial NOS Capability for trams In this Category

US as Unknown NBS Status for Items In tide Category

UD w. Under NBC Development for items In this Category

1.5.1
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. TEMPERATURE- PRESSURE

NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGORY

Categories
OW Requirements ,

Status
New Requirements

Status
i Total
' Requirements

NC PS US U0 NC PS US UD OLD *NE*

Eiectrolytlo
Conductivity

2 1 2 1. 3

Liquid and
Gas Flow 3 2 2 5 2 . 7

Pressure
1 2 2 3 2 C

Temperature 2 1 2 3 5 3 II

Thermal
Conductivity
Haat Flux

2 2 0 2

Vacuum 2 1 1 3 1 . 4

Vacuum -
Leak Rate 1 3 1 3 . 4

TOTAL 10 3 - 8 - - 12

21 12 . 332 12

Rey to AbbnivratIon:

NC No NUS Capability for hems In this Category
PS Partial NOS Capability for Items In this Category
US Unknown NUS Status for hams In this Category
UD Under NOS Development for Items In this Category

1.6
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PHYSICAL - DIMENSIONAL.

---
NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGORY

Categories
Old Flags Tremont.

Status
New Requirements

Status
Total

',logs !foments

NC PS US UD NC PS U$ UD OLD NEW

Dimensional
(Coordinats
Measuring
Machine)

2 t 2 3 2 5

Flatness 1 1 0 1

Force t 2 0 3 3

Gloss 2 0 2 2

Hardness
Testing 1 1 0 1

Mace t 0.1.1

Hygrometry 1 0 1 1

length
(Gag Block) 2 0 2 2

Mass t t 0 . 2 2

Particle
Standards t 1 0 1

Soriano Roughness

Surface Finish 2 1 0 3 3

TOTAL
4 2 3 0

6 16 . 22s 16

Kra, to Abbrevietloo;

NC .s No NBS Capability for Hems In this Category

PS .. Partial NBS Capabglty for Items In this Category
US .s Unknown NBS Status for Items In this Category

UD ., Under NBS Development for Items In this Category

1.7
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SUMMARY OF ALL SUBCOMMITTEES

NUMBER OF ITEMS IDENTIFIED FOR EACH CATEGORY

Categories
Old Requirements

Status
New Requirements

Status
Total

Requirements

NC PS US UD NC PS US CD OLD NEW

DC
Low Frequency

11

..

4 1 9 - 0 25 II 33

RF Microwave 14 a . 1 - 1 3 21 4 75

Electra . Optics 1 7 2 3 - - 15 3 13 13 31

Temperature -
pressure

10 3 . 0 - - 12 - 21 12 33

Physical -
Dimensional 4 - - 2 3 3 9 1

0 15 22

TOTAL
47 20 2 23 3 4 47 4

87 5I1 :4557 Vs

Key to Abbrevistiom

NC Ito NOS Capability for Items In this Category

PS as Parttst 1155 C.apablitty for items In this Category
US Unknown NOS Status for hams In this Category

UD .re Under NOS Development for Items In this Category

1065
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SUBCOMMITTEE 1: DC - LOW FREQUENCY

Capacitance Current (AC)

Current (DC) Electric Power
Inductance Magnetics
Paase Resistance (OC)

Resistance (AC) Volt (AC)

Volt (OC)

INTRODUCTION

It has not been the intention of this group to describe the capability
of the NBS, but to detr7mine new or unproved service requirements in
the OC and Low Frequency subcommittee. This report does not include
all the comments of our respondees but only those items that have
showed up in multiple occasions as immediate or near future require-
ments. No attempt has been made to forecast al), long term increases in
requirements.

The two areas in OC and Low Frequency requirements that seem to be
furthest from stisfactory services are:

a.) Capacitance

b.) Magnetic Field Strength

However, the relative importance of the sub-categories has not been
attempted and is not to be inferred from the alphabetical listing.
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John Fluke Mfg. Co., Inc.
P.O. box C9090 MS 144F
Everett, WA 98206
Tel: (206) 356-5088

Brian Moore
US Arry Ma Support Group
MS: DRXTM-SE
Redstone Arsenal, AL 35898
Tel: (205) 876-5364
Autovon 676-5364

Richard Semer
AGMC/MLEA
Newark AFS, OH 43055
Tel: (614) 522-7793
Autovon 580-77

PARAMETER

DC Voltage

AC Voltage

A/D-D/A

Capacitance

AC-DC Resistance

Tom Short Power d Energy
Bonneville Power Administration Phase Angle
P.O. Box 491
Vancouver, WA 98650
Tel: (206) 690-2695

1067

2-1.1



MEMBERS

1065

COMMITTEE MEMBERS (CONTINUED)

PARAMETER

Ray Wade Magnetic Field
FATC Strength
Ford Road EV26
Newport Beach, CA 92629
Tel: (714) 720-4729

Norman Belecki
National Bureau of Standards
Building 146, MET
Gaithersburg, KO 20899
Tel: (301) 921-2715

Keith J. Lentner
National Bureau of Standards
Building 102 MET
Gaithersburg, KO 20899
Tel: (301) 921-2727

CONSULTANTS

2-1.2
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PARAMETER: AC VOLTAGE

UNITS: Volt (V)

REQUIREMENTS

1.) Reduce turnaround time to 4 weeks.
2.) New AC Voltage transfer standard with 2.5 ppm transfer

uncertainty.
3.) AC Voltage MAP to 1 MHz with total uncertaintie at + 10 ppm

at midband (40 Hz to 20 kHz).

STATUS at MSS

1.) Automating calibration service. Performing service at higher
voltage/frequency points (1000 volts, >1 MHz).

2.) Studying new Multi-Junction Thermocouples (MJTC) and special
Single-Junction Thermocouples (JTC) plus solid state
converters.

3.) Making preliminary feasibility studies of MA Ps.

A.) Unknown

INDUSTRIES AFFECTED

1.) Commercial Industries
2.) Department of Defense
3.) Industrial Manufacturing and Service

APPLICATION and IMPACT

1.) Hindering development and calibration of new products.

NEW REQUIREMENTS

None

SPECIAL COMMENTS

None

I 0 89
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PARAMETER: CAPACITANCE

UNITS: Farads ( F )

REQUIREMENTS

1.) Capacitance MAP services, 10 pF to 1 mF at frequencies from 1
kHz to 1 MHz.

2.) Measurement of the dissipation factor of standard capacitors.
3.) Calibration of four terminal standard capacitors with values

up to 1 F at 100 Hz, 120 Hz, and 1 kHz.
4.) Capacitor for calibrating high frequency capacitance bridges.

STATUS at ASS

1.) MAP services in the capacitance area have been suspended until
new transport standards can be obtained. Future work in this
area is expected to increase the frequency range.

2.) Dissipation factor measurements are not available at the
present time but future work is expected to provide that
service with an accuracy better than 1 ppm.

3.) Calibration services limited to 0.1 uF at frequencies up to 10
kHz.

4.) Unknown

A.) Unknown

INDUSTRIES AFFECTED

1.) Electronic (Component-and Instrument)
2.) Department of Defense
3.) Aerospace Industry

APPLICATION and IMPACT

1.) Limiting usage of C bridges at frequencies above 1 kHz.

NEW REQUIREMENTS

A.) Extend the frequency range of the calibration of four terminal
capacitors to frequencies above 1 MHz with accuracies of +/_
0.01 S.

SPECIAL COMMENTS

None

2-3
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PARAMETER: DC VOLTAGE

UNITS: Volt (V)

REVIRDEPITS

1.) 10 Volt MAP and calibration service. Uncertainties 0.1 - 0.3
ppm at 10 volts.

2.) 0.01 to 1000. Volt MAP or calibration service. Uncertainties

1 - 10 ppm.
3.) 1. Volt MAP. Uncertainty 0.1 - 0.2 ppm. Reduce turnaround

time to 4 weeks.
4.) Coordination of the impending change in the legal volt.

STATUS at NBS .

1.) Preliminary testing has started. Uncertainty of 0.3 ppm Is
achievable; 0.1 ppm uncertainty remains to be seen.

2.) NBS ratio capability needs improvement. At present staffing
level this may take 2-3 years with a start in 1987.

3.) Two MAP's are currently available, howeier, only at 0.3 to 0.5
ppm. The use of unsaturated cells was attempted for 0.1 to
0.2 ppm uncertainty and failed. Presently working on the
approach of Zener diodes and resistive dividers for this
better MAP uncertainty request.

4.) Special NBS-Industry-Department of Defense committee has been
formed to facilitate the transition to the new voltage value.

A.) EBS provides 10v calibration service for the existing solid
state 10v standards.

INDUSTRIES AFFECTED

1.) Department of Defense
2.) Aerospace Industry
3.) Instrument Manufacturer

APPLICATION and IMPACT

1.) Measurements for quality and productivity can be limited by
the lack of good MAP programs. As the basis of most other
measurements, i.e. AC by transfer, the lack of good DC
uncertainties means many other measurements are affected.

NEN REQUIREMENTS

A.) Developing 10v DC transfer standard.

SPECIAL COMMENTS

None
2-4
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PARAMETER: DC AND AC RESISTANCE

UNITS: Ohm

REQUIREMENTS

1.) Calibration service for AC resistance (0.1 to 10**5 ohms, four
terminal, 60 Hz to 10 MHz, better than 0.1 X accuracy.)

2.) Reinstate high value calibration service (10**11 - 10**15

ohms, three terminal, better than 0.2 S accuracy.) Improved

standard up to 10**15 ohms.
3.) Calibrate shunts to currents of 3000 amperes with accuracies

up to 50 ppm.
4.) Reinstate calibration services for ratio devices.

STATUS at ABS

1.) No plans for above 1 ohm and 10 kHz.
2.) Services available for range 1 onm to 10 ohms between 1.5 and

500 volts. Automated measurement system is installed.
3.) Presently capable of 1 kamperes at 0.01 S. No plans to

improve capability. National Research Council of Canada goes
to 4.5 kamps (AC) and meets the low demand.

4.) No plans to reinstate services for ratio devices.

A.) Unknown

INDUSTRIES AFFECTED

1.) Aerospace Industries
2.) Component Manufacturing
3.) Research and Development
4.) Nuclear Weapon Produstion
5.) Particle Beam Accelerators

APPLICATION and IMPACT

1.) There are "paperwork" difficulties that aerospace companies
have dealing with Canada's NRC since they nave no agency
representation in the U.S..

NEW REQUIREMENTS

A.) Platinum Resistance Thermometer (PRT) need for 100. ohm

service.

2-5.1
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PARAMETER: DC AND AC RESISTAKE (CONTINUED)

NEW REQUIREMENTS (CONTINUED)

B.) Provide support for HP bridges (4-port. 8-terminals) resistors

to 10 MHz.

SPECIAL CO*!NTS

1.) Concern was expressed about trend toward N3S reduction in
services and increased turnaround time.

2.) A need was also noted for more seminars and technical

1 iterature.

3.) NBS states that future seminars on ratio measurements will be
considered.

2-5.2

t

1073



UNITS: Joules and Watts

REQUIREMENTS

1.) Reduce low frequency energy and power calibration uncertainty
to 50 100 ppm level.

2.3 Provide calibration at any power factor.
3 Provide VAR/VAR hour calibration at 200 ppm uncertainty level.
4.) Extend the range of inputs for which calibrations are made:

a.) Potential to 600 V
b.) current to 50 A
c.) Frequency to 5 kHz

STATUS at PBS

1.) Present low frequency energy/power calibration uncertainty 500
ppm; working to goal of 100 - 500 ppm uncertainty on a routine
basis.

2.) Present power factor capability is 0.5 and 1.; working to
develop facility for any power factor.

3.) Ho VAR capability now; new facility will have VAR capability.
4.) Present calibrations can be at many fixed potentials from 110

to 480 volts; many currents from 0.5 to 75. amperes, and at
power frequencies from 50 Hz to 400 Hz. Facility being
developed will have potential from 10 to 240 volts, current
from 0.01 to 10. amperes and frequencies from 40 Hz to 10 kHz.

INDUSTRIES AFFECTEO

1.) Electric Utilities
2.) Instrument Manufacturers
3.) Aerospace Industry

APPLICATION and IMPACT

1.) Power/energy metering (100 ppm for one nuclear plant output
for one year is about 1 million kilowatt hours.)

2.) Operating efficiency determination for AC electrical devices.
3.) Production line instrument test.

2-6.1
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PARAMETER: DC/LOW FREQUENCY ENERGY AND POWER (CONTINTUED)

NEW REQUIREMENTS

None

SPECIAL COMMENTS

None
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PARAMETER: DC/LE RATIO

UNITS: Ratio

REQUIREMENTS

1.) No old requirements.

STATUS AT NOS

A.) Unknown

INDUSTRIES AFFECTED

1.) Electronic Instrument Manufacturers
2.) Aerospace

APPLICATION and IMPACT

1.) Existing DC Ratio devices, such as the 7-dial Kelvin-Varley
divider and the self-calibrating reference dividers, are
marginally accptable fnr scaling at the accuracies
required 'or consistency with the more accurate standards.
Needed are the devices which provide ratios with uncertainties
Samller than 0.1 ppm of output at ratios of 10:1 and 100:1,
and scaling devices, such as Kelvin-Varley dividers, for
finely subdividing the basic values, and decade multiples of
them, to uncertainties of +/- 0.1 ppm or smaller.

2.) Existing high accuracy ratio devices for AC do not operate
above 10 kHz. There is a current need for high accuracy
(cw 100 ppm) scaling of AC voltage to frequencies of 1 MHz and
lesser accuracy (0.1% uncertainty) to 10 MHz. The major
problem is in obtaining a few millivolts from the 0.5 volt
standards commonly available.

2-7.1

1076



1074

PARAMETER: DC/LF RATIO (CONTINUED)

HEW REQUIREMENTS

A.) While it is true that ratio is a dimensionless quantity for

which no standard is required, it is necessary to provide a

means by which one may verify that ratio/scaling apparatus
provides the accuracy claimed. This can be accomplished by

means of a calibration service which compares a customer's
ratio device to a standard device or by r 'ans of a Measurement

Assurance Program which enables t customer to verify his
realization of a particular multiple or submultiple of various

quantities.

SPECIAL COMMENTS

None
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PARAMETER: INDUCTANCE

UNITS: Henrys (H)

REQUIREMENTS

1.) No old requirements.

STATUS at NBS

A.) Unknown
B.) Unknown
C.) Unknown

INDUSTRIES AFFECTED

1.) Aerospace Industry
2.) Electronic Instrument Manufacturers

APPLICATION and IMPACT

1.) Used in switching power supplies for spaceborn and missile
guidance systems.

NEW REQUIREMENTS

A.) Appropriate calibration service up to 10 MHz.
B.) Measurement techniques and procedures.
C.) Artifact design.

SPECIAL COMMENTS

1.) The items identified under New Requirements' constitute a
recent development and demand by Industry and hence warrant
attention by NBS.

2-8
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PARAMETER: LOW FREQUENCY PHASE ANGLE

UNITS: Degrees

REOREMENTS

1.) Provide low frequency phase angle calibration uncertainty at
+/- 0.005 degree level.

2.) Provide calibrations for frequencies from about 20 Hz to 100
kHz.

3.) Most users require potential : potentic. phase measurement at
20 mV to 300 volts, but some require potential : current and

current : current up to 50 amperes.
4.) A workshop/seminar on precision phase measurement procedures.

STATUS at NaS

1.) Phase angle calibration is offered as a special test; NBS is
working toward +/- 0.005 degree uncertainty for low frequency
balanced signals and up to 4/- 0.02 degree at high frequency.

2.) The standard is a two-channel source. The NBS trial program
now calibrates for 2 Hz to 5 kHz, extension for 10 Hz to 50
kHz is planned.

3.) The NBS trial program calibrates potential : potential and
potential : current at potentials from 0.25 V to 100 V and
currents up to 5 amperes. An amplifier to increase output
potentials to 50' volts is being planned.

4.) No separate workshop is planned; this subject has been

included in Low Frequency Measurement workshops. This will be
treated in 1986 as part of special publications; the next
workshop is planned for 1986.

INDUSTRIES AFFECTED

1.) Aerospace
2.) Instrument Manufacturers

3.) Electrical Utilities

APPLICATION and IMPACT

1.) Device phase shift and stability
2.) Power factor accuracy in power calibration
3.) Production line instrument test

2-9.1
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PARAKTER: LOW FREQUENCY PHASE /AXE (CONTIMJED)

NEW REQUIREMENTS

Hone

SPECIAL COPPENTS

None

2-9.2
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PARAMETER: MAGNETIC FIELD STRENGTH

UNITS: Gauss

REQUIREMENTS

1.) Restore calibration service for permanent magnets.

2.) Develop capability to calibrate AC magnetic fields.

STATUS at NOS

1.) NIS has access to questionaire results which will determine
future direction of magnetic work.

2. Unknown and unplanned.
3. NIS sees its role as assisting industry with well documented

measurement techniques.

A.) Unknown

INDUSTRIES AFFECTED

1.) Nuclear Medicine
2.) Computer Magnetic Recording Industry
3.) Aerospace Industry

APPLICATION and IMPACT

1.) Improved product reliability

2.) Improved ability to meet specification
3.) Improved product features

NEW REQUIREMENTS-

A.) Magnetic measurement areas such as magnetic recording media."
Measurement workshops were requested. These the NBS sees as
sources of input for additional needs and desires.

SPECIAL COIIIENTS

None

1081
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SiRICONMITTEE II: RF - MICROWAVE

CATEGORIES

Admittance
Antenna Gain

Attenuation
Dielectric Const.its
Field Strength

Frequency
Imedence-Admittance
Microwave Power Density

Noise Temperature
RF - Magnetic Field

Strength

Phase Noise
Phase Shift VOR
Power
Pulse Rise Time
Voltage/Pulse
Time Modulation

INTRODUCTION .

The purpose of this report is to update information contained in the
Microwave Requirements and Priority Section of the 1983 NCSL
Measurement Requirements Survey and to add any new requirements that
have been identified since that report was prepared. Eight parameters
are covered in detail including comments in regard to the status at NBS
and the impact on industry as well as calibration agencies.

1.) Impedance
2.) 0-Factor
3.) Low /High Power

4.) Noise Temperature
5.) Attenuation
6.) Phase Noise
7.) Antenna Gain
8.) Power Density

A list of priorities has also been added to the report (page 3-1.3).
This list has major headings pertaining to specific measurement areas
such as critical waveguide bands or coaxial connector types. Subhead-
ings define parameters in applicable areas.

Since the original publication of the NCSL Measurements Requirements
Survey of 1983, very little progress has been made by the NBS
improve or develop new standards to meet the measurement needs of
industry and military calibration agencies. Many DoD programs are
currently in engineering development or have already proceedri in the
qualification phases for full-scale production.

The NILSTAR Program is of major concern since NBS traceability is
non-existing in many critical areas. This report makes the needed
support the number one priority. The specific areas have been defined

3-0.1
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INTRODUCTION (CONTINUED)

as impedance, low/high power, attenuation, noise temperature, antenna
gain, and phase noise. Actual requirements for high power and phase
noise have recently surfaced as better system definition has become
known.

It is beyond the scope of this report to idendify detailed requirements
of MILSTAR payloads, cuonnunication links, terminal hardware, and
platforms since most of these are considered classified. However, with
the proper clearance such information can be made available. Major
Aerospace contractors and many subcontractors are pressing ahead with
development of components, subsystems, and overall systems designs for
the MILSTAR program. Availability of NHS standards will be a very
critical issue as systems will soon be in an operational mode.

Standards for Seekers in HR -28 (26.5 to 40 6Hz), Short Ran5, Radars,
and Guidance/Passive Systems at NR -10 (75 to 110 6Hz) will require full
band calibration services. These programs, now in engineering
development phases, must have HBS traceability prior to full scale
production.

3-0.2
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COMITTEE MEMBERS

CHAIRMAN

Frank K. Koide

Science Application International Corporation
3456 Camino del Rio North
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San Diego, CA 92108
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McDonnell Douglas Company
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St. Louis, MO 63166
Tel: (314) 234-9041

Lou Bowling
Commander U.S. Army trade Support GP
Atten: DRXTM-SM (Mr. Bowling)
Redstone Arsenal, AL 35898
Tel: (205) 867-8417

Dave Hopping
Hewlett Packard
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Norm Leck
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Tel: (614) 522-7998
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COMMITTEE MEMBERS (CONTINUED)
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PRIORITIES

The following list provides some guidance to the priorities assigned to
the parameters for this report. The highest priority is 1.) a.).

1.) MR-22 Band (33 to 50 GHz)
a.) Impedance
b.) Low Power (nominal 10 mW)
c.) Noise Temperature
d.) Attenuation
e.) Phase Noise
f.) Antenna Gain
g.) High Power to 160 W

2.) Standards with 3.5 mm and 7 mm Connectors
a.) Impedance
b.) Power
c.) Noise Temperature
d.) Attenuation

3.) Four-Terminal Resistance 5 Capacitance Standards at 1, 10 MHz;
Q from 10 kHz to 70 MHz.

4.) MR-28 Band (26.5 to 40 GHz) Noise Temperature.
5.) WR-10 Band (75 to 110 GHz), full band.
6.) High Power, 0.1 to 200W, 10MHz to 6GHZ.
7.) High Power, 1 MHz to 2 GHz, up to 25 KW.
8.) Power Density to 100 mW/cm2, 300 MHz to 26.5 GHz.

3-1.3
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PARAMETER: IMPEDANCE/ADMITTANCE

UNITS: Volts/Volts

REQUIREMENTS

1.) Provide a measurement capability for one aid two port 3.5 mm
impedance standards over a frequency range of 45 MHz to 26.5

GHz. Reflection Coefficient range is 0.01 to 1.0 with a basic
accuracy of +/- 0.002 to 0.01.

2.) Provide a measurement capability for One and Two Port

Impedance Standards in NR -22 (33 to 50 GHz) band with a
Reflection Coefficient range of 0.002 to 1.0 and a basic
accuracy of +/- 0.001 to 0.005. The critical frevencies are

45-47 GHz.

3.) Same as 2.) above for WR-10 (75 to 110 GHz) band except full
band is utilized.

4.) Certification of four-terminal resistance and capacitance

standards used for testing the new generation of automatic RF
bridges and impedance meters. The required test frequencies

are 1 to 15 MHz. The resistance range is 0.1 ohms to 10K ohms

with an accuracy of +/- 0.05 to 1 %. The capacitance range is

1 to 1000 pF with an accuracy of +/- 0.05 to 0.1 %.

5.) Dissipation factor readings at 1 and 10 MHz on RF capacitors
ranging from 1 to 1000pF.

STATUS at NBS

1.) NO CAPABILITY. The calibration services for 3.5 mm devices to

26.5 GHz has been rescheduled from April 1986 to late 1986.

2.) NO CAPABILITY. The capability for WR-22 band has been
rescheduled from April 1986 to late 1986.

3.) LIMITED CAPABILITY. No plans for WR-10 full band coverage.

4.) NO CAPABILITY. No plans for four terminal calibrations.

5.) NO CAPABILITY. Dissipation factor measurement capability

being investigated at NBS/Gaithersburg.

INDUSTRIES AFFECTED

1.) Military calibration agencies
2.) Aerospace contractors
3.) Component manufacturers

3-2.1
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PARAMETER: IMPEDANCE /ADMITTANCE (CONTINUED)

APPLICATION and IMPACT

I.) Support for calibration of Automatic
Network Analyzer Systems

used to acceptance test microwave
components for the Trident

II and the BPS W-Sensor Programs.
2.) WR-22 band capability is required to support the MILSTAR

Uplink System and other developing systems.

3.) Seekers and Radar Guidance Systems such as STARTLE and other

special programs.

4.) Four-terminals bridges are used to maintain quality control on

RF components by both manufacturers and users. In many cases,

testing to military specification is performed. It is not

possible for calibration laboratories
to support these bridges

without NBS support.

5.) Same as 4.) above.

NEW REQUIREMENTS

None

SPECIAL COMMENTS

None

74-871 0-87-35

3-2.2
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PARAMETER: Q-FACTOR

UNITS: Ratio

REQUIREMENTS

1.) Provide a measurement capability to support Q-Meter Standards.
The frequency range is 10 KHz to 70 MHz, with an indicated "0"
of 5 to 1000 and an accuracy of +/- 3 to 5 K.

STATUS at les

1.) Existing capability covers most of the requested range at
lower accuracies.

INDUSTRIES AFFECTED

1.) Aerospace Companies

APPLICATION and IMPACT

1.) Component acceptance testing on military programs.

NEW REQUIREMENTS

None

SPECIAL COMMENTS

1.) It is recommended that the NBS provide updated written
material on how to utilize existing standards and measurement
techniques in order to obtain consistent calibration results
of various Q-Meters.

2.) Hewlett-Packard provides note 4342-5 for the evaluation of
their Q meter, model 4342.

3-3
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PARAMETER: LOW/HIGH POWER

UNITS: Watts

REQUIREMENTS

1.) Provide Effective Efficiency and Calibration Factor
measurements for thermistor mounts and calorimeters in WR-22
(33 to 60 GHz) band. The nominal power is 1 to 100 mW with an
accuracy 1 to 2 S. The critical frequencies are 44.5 to 47
GHz.

2.) Provide same capability as 1.) above for WR-10 (75 to 110
GHz). band capability is required.

3.) Provide Effective Efficiency and Calibration Factor
measurements for 3.5 in thermistor mounts and power sensors
from 10 MHz to 26.5 GHz at nominal power levels from 0.1 to
100 mW and expected accuracy of +/- 0.5 to 1.61.

4.) Extend the power range down to 0.1 nW for Type N and 3.5 mm
devices over a frequency range of 10 MHz to 18 6Hz. The
required accuracy is +/- 0.5 to 1.5.

5.) Establish capability for power standards operating.at levels
from 0.1 to 200 W between 10 MHz and 18 GHz. Required
accuracy is +/- 1 to 5 S.

6.) Establish a capability for type N power standards from 0.1 mW
to 1000 W over a frequency range of 10 MHz to 1.6 GHz. The
required accuracy is +/- 1 to 3 S.

7.) Establish a capability for type N power standards from 100 mW
to 25 KW over a frequency range of I MHz to 2 GHz. The
required accuracy is +/- 0.5 to 2 S.

STATUS at NBS

1.) NO CAPABILITY. The capability for UR-22 band has been
rescheduled from April 1986 to the end of 1986.

2.) LIHITEO CAPABILITY. No plans for WR-10 full band coverage.
3.) NO CAPABILITY. The calibration services for 3.5 mm devices to

26.5 6Hz has been rescheduled from April 1986 to the end of
1986.

4.) NO CAPABILITY. No plans to extend down to 0.1 nW.
5.) NO CAPABILITY. No plans for high power calibration

capability.
6.) NO CAPABILITY. Same as 5 above.
7.) NO CAPABILITY. Same as 5 above.

A.) Unknown
B.) Unknown
C.) Unknown

3-4.1
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PARAMETER: LOW/HIGH POWER (CONTINUED)

INDUSTRIES AFFECTED

1.) Military calibration agencies
2.) Private sector

APPLICATION and IMPACT

1.) WR-22 is required for support to the MILSTAR Uplink System and
other developing systems for military use.

2.) Special programs have already developed or are currently
designing systems at 75 to 110 6Hz.

3.) Instruments and components with APC-3.5 connectors are
starting to appear in significant quantities. Instrument
manufacturers and their users cannot effectively test this
eouipment withoto' accurate measuring equipment at this
intorface.

4.) Support to the GPS Systems which requires calibration at 1 nN
level. Many instruments, such as spectrum analyzers, use
low 'evel standards to establish a reference on the display.
Accurate set-up of this reference requires a precision sensor
operating in the -10 to -60 dBm range:

5.) Microwave communication systems use 'high-level sources
operating in the range of 0.1 to 200 W. Telemetry systems on
the Trident I and II Programs have transmitters that must be
checked with an accurate power sensor to verify conformance to
minimum requirements. Failure to have accurate standards has
caused disputes with suppliers.

6.) Support to the TACAMO program which requires high-powor
calibration to the UHF frequencies.

7.) Checkout and alignment of high-power transmitters for military
navigation and surveillance requires power standards capable
of measuring levels to 25 KW. Support of tactical air and
ground communication gear requires RF power measurement
capability from 100 mW to 1000 watts.

NEW REQUIREMENTS

A.) The Navy EHF Satellite Communications terminal for MILSTAR
Uplink frequency has a high power measurement requirement for
shipboard, submarine, and shore terminals.

B.) Submarine EHF Antenna - 100 W transmit capability in the 43.5
to 45.5 6Hz.

3-4.2
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PARAMETER; LOW/HIGH POWER (CONTINUED)

NEW REQUIREMENTS (CONTINUED)

C.) High Power Amplifier - Output per of +25 to 52 dBm (0.316W
to 158.5W; 43.5 to 45.5 GHz).

SPECIAL COMMENTS

None

3-4.3
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PARAMETER: NOISE TEMPERATURE

UNITS: dB or K

REQUIREMENTS

1.) Provide service for gas-discharge noise standards in WR-42 (18
to 26.5 GHz) band. Nominal value is 16.1 dB with expected
accuracy of +1- 0.1 dB. Critical frequency range is 20.7 GHz
41- 2.0 GHz.

2.) Same as above for 6R-22 (33 to 50 GHz) band. Nominal value
increases to 16.3 dB and critical frequency is 44.5 GHz
2.0 GHz.

3.) Provide service for solid-state coaxial noise sources with 7
mu connectors from ID MHz to 18 GHz and sources with 3.5 mm
connectors from 10 Mill to 26.5 GHz. Nominal value is 15.5 dB
and expected accuracy varies from 44- 0.1 to 0.3 d8.

STATUS at MBS

1.) LIMITED CAPABILITY. Calibration services are available at
selected frequencies to WR-42 band.

2.) NO CAPABILITY. An interim calibration service for WR-22 band
is expected at the end of 1986 with an accuracy of 0.1 to 0.2
dB. A calibration service with an accuracy of 0.05 to 010 dB
is expected to be available within 2 to 3 years.

3.) NO CAPABILITY. Calibration services for full ranges are not
expected in the foreseeable future. Services to 8 GHz are
expected by the end of 1986.

INDUSTRIES AFFECTED

1.) Military calibration agencies
2.) Private sector

APPLICATION and IMPACT

1.) The downlink system for the MILSTAR program.
2.) The uplink system for the MILSTAR program.
3.) Low -noQe amplifiers and mixers offered by several

manufacturers for use in communication systems cannot be
satisfactorily tested.

3-5.1
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PARAMETER: NOISE TEMPERATURE (CONTINUED)

NEW REQUIREMENTS

None

SPECIAL COMMENTS

Hone
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PARANETER:, ATTENUATION

UNITS: QS

REQUIREMENTS

I.) Provide service for waveguIde devices in NR -22 (33 to 50 GHz)
band with a range of 0 to 50 dB and a basic accuracy of 0.03
to 0.1 dB. The critical frequency is 44.5 GHz +/- 2.0 GHz.

2.) Provide the same service for WR-10 (75 to 110 GHz) band. Full
band is utilized; reduced accuracy is acceptable.

3.) Provide calibration services on APC-3.5 attenuators to 26.5
GHz. Attenuation range is 0 to 50 dB with an accuracy of +/-
0.02 to 0.1 d8.

STATUS at IRIS

1.) NO CAPABILITY. Calibration services for MR -22 has been
rescheduled from April 1986 to late 1986.

2.) LIMITED CAPABILITY. No plans for WR-10 full band coverage.
3.) NO CAPABILITY. Calibraticn services for APC-3.5 attenuators

has been rescheduled from April 1986 to late 1986.

INDUSTRIES AFFECTED

1.) Military calibration agencies
2.% Aerospace contractors

APPLICATION and IMPACT

1.) The Uplink system for the MILSTAR Program.
2.) Seekers and Radar Guidance Systems such as STARTLE and other

special programs.
3.) Support for calibration of Automatic Network Analyzer Systems

used to acceptance test microwave components for the Trident
11 and the GPS W-Sensor Programs.

4.) The Weinschel VM-4A and VM-24 are standards throughout all
military calibration programs and are also widely used by
aerospace and industrial companies.

NEM REQUIREMENTS

None

3-6.:
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PARAMETER: ATTENUATION

SPECIAL COMMENTS

1.) NOS has developed services for VM4 accessories as requested in
the original liMRC report.

3-6.2
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1094

PARAMETER: PHASE NOISE

UNITS: dBc/Hz

REQUIREMENTS

1.) No old requirements.

STATUS at PS

A.) LIMITED CAPABILITY. Special Calibration services available at
selected frequencies from 5 MHz to 100 MHz.

INDUSTRIES AFFECTED

1.) Military calibration agencies
2.) Aerospace contractors

APPLICATION ant. IMPACT

1.) 5 MHz. Required for support to the MILSTAR Airborne Terminal
and Payload Master Frequency Oscillators.

2.) 70-80 MHz. Reclired for support to the MILSTAR Airborne
Terminal Local Oscillator.

3.) 1.3 - 1.4 GHz. Required for support to the NILSTAR Airborne
Terminal System.

1097
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1095

PARAMETER: PHASE NOISE (CONINTUED)

APPLICATION and IMPACT (CONTINUED)

4.) 6.4 - 7.5 GHz. Required for support to the MILSTAR Airborne
Terminal System.

5.) 42.5 - 46.5 GHz. Required for support to the MILSTAR Uplink
Syst.m: Shipboard, Submarine, Shore Terminals.

NEW REQUIREMENTS

A.)

I FREQ. c

I RANGE, GHz 1 1 10 100
OFFSET F (Hz)

1K 10K 100K 1M 10M 100M 1G 9

I .005 1-112 -125 -145 -155 -165

1 .065 - .0809 - 95 -105 -115 -130 -130 -130

1 1.3 - 1.4 9 - 88 -100 -110 -115 -135 -135 -135 9

1 9 9
1 6.4 - 7.5 1 - 70 - 80 - 93 -113 -120 -120 -120 -1209

1
1 42.5 - 46.51 - 59 - 71 - 81 - 86 -106 -106 -106 -1061
9 1

Note: The negative figures in the table represent the phase
noise component defined in terms of Decibel below Carrier
per Hz. Abbreviated as d8c/Hz.

SPECIAL COMMENTS

None

3-7.2
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PARAMETER: ANTENNA GAIN

UNITS: dB

REQUIREMENTS

1.) Provide antenna gain measurements for standard gain horns in
WR-22 (33 to 50 0Hz) band. Nominal value is 24 dB with
expected accuracy of +/- 0.1 dB. Critical frequency is 44.5
0Hz +/- 2.0 GHz.

STATUS at NBS

1.) NO CAPABILITY. Calibration service is expected to be
avaflable at the end of 1987.

INDUSTRIES AFFECTED

1.) Aerospace contractors
2.) Military calibration agencies

APPLICATION and IMPACT

1.) MILSTAR contractors have been directed by the 000 to develop a
program for antenna gain measurements.

NEW REQUIREMENTS

None

SPECIAL COMMENTS

None

1099
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PARAMETER: POWER DENSITY

UNITS: watts/area

REQUIREMENTS

1.) Survey the meter probes used in monitoring the antenna

radiation over tht frequency range of 100 kHz to 26.5 GHz.
The power density range is from 0.1 to 100mW/cm**2 with an
accuracy of +1- 0.5 dB.

STATUS at NBS

1.) LIMITED CAPABILITY. The current calibration service is to 1

GHz at a power density of 10mW/cm**2. No plans to provide
calibration services to 26.5 GHz in the foreseeable future.

INDUSTRIES AFFECTED

1.) Military calibration agencies

2.) Private sector

APPLICATION and IMPACT

1.) OSHA regulation makes it necessary to verify that microwave
radiation levels in work areas are safe, e.g. radar antenna
system radiation pattern at the antenna test sites and on

shipboard.

NEW REQUIREMENTS

None

SPECIAL COMMENTS

None

3-9
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CATEGORIES:

1098

SUBCOMMITTEE III: ELECTRO - OPTICS

Radiometry/Photometry Technology
Laser Technology
Fiber Optic System Technology

INTRODUCTION:

Since the original report was prepared in 1982, this subcommittee has
been reorganized. Some of the former committee members are still
active with this requirement activity and are therefore listed as such.
In addition, several new members have been added. The NBS
Consultants* were approached to ensure correctness of the statements
in the parameter lists and tv provide the required input for the NBS
status of items identified as needing national attention.

The following pages show the committeec concern in regard to the 3
groups of Radiometry/Photometry Technology, Laser Technology, and Fiber
Optics System Technology. All parameters are listed in alphabetical
order within each of the 3 groups. Within each parameter, the
requirements are listed in order of priority.

Overall, there are several critical parameters that industry is pushing
for near term action or solution. Clearly not all can be given equal
attention by the NBS but perhaps alternate solutions and/or recommenda-
tions can be proposed by the Bureau (certifying an i.dustrial or
university laboratory for specific items, e.g. Bennett's at China Lake
for diffuse reflectance standards.)

Classifying the provided parameters by priority turned out to be an
impossible task. Due to the diverse background of the subcommittee
members, too many different projects were considered important for
different reasons. There remained 3 items, however, that warrant
further emphasis in terms of priority:

1.) Ambient and Cryogenic Blackbodies

Because of the exploding demand in electro-eptirs as well as
precision thermometry, high accuracy blackbodies are required
for several temperature ranges. Suppor by the NBS in this
area is considered essential.

4-0.1
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INTRODUCTION (CONTINUED):

2.) Laser Beam Profile

The need for exact beam profile measurements has become
apparent for application in programs such as laser fusion,
material science, and aerospace. An increased effort by the

NOS in this area is recommended very highly.

3.) Optical Fiber Power Meters

The availability of high accuracy optical fiber power meters
is required for almost all industries utilizing lasers of
various nature. Results of the round robin and perhaps other-
(future) such programs should be utilized to recommend better
instruments and standards.

4-0.2
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CHAIRMAN: PARAMETER

K. Jaeger (Acting)

Lockheed Missiles & Space Co.
P.O. Box 3504
Bldg. 195A,.0/48 -75
Sunnyvale , CA 94089-3504
Tel: (408) 756-0289

MEMBERS:

Andy BradshaW Fiber Optics
Rockwell'International
MS: 401440 1
1200 No. Alma Road
Richardson, TX 75081
Tel: (214) 996-6937

Major Fecteau Radiometry/Photometry
Commander Technology
U.S. Army TMDE Support Group Laser Technology
Bldg. 5435 Fiber Optics
Redstone Arsenal, AL 35898
Tel: (205) 876-9494

John Gerhard

Rockwell International
Code HCO2
3370 Miraloma Avenue

Anaheim, CA 92803
Tel: (714) 762-7863

Robert Hinebaugh
AGMC/MLRE
Newark Air Force Station
Newark, OH 43057-5475
Tel: (614) 522-7344

Carroll Hughes
Westinghouse
HS 550

P.O. Box 746
Baltimore, ND 21203
Tel: (301) 765-2318
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COMMITTEE MEMBERS (COIITIMIED)

Thomas Larason
Naval Weapons Station
Seal Beach Detachment
(Code: 3123 1)
Corona Annex
Corona, Califormia
Tel: (714) 736-4421

James MacKinnon
MARE, Code 062
NPSD Building 378
RAS North Island
San Diego, CA 92135
Tel: (619) 437-6991

John Lee
Machine Vision Concept
101 South First Street
Suite 406

Burbank, CA 91502
Tel: (818) 954-8555

Kent Sorensen
TRW
One Space Park
Mail Code: S-2470
Redondo Beach, CA 90278
Tel: (213) 535-2445

Andrew Seidl

Lockheed Missiles d Space Co.
P.O. Box 3504
Bldg. 195A, 0/48-75
Sunnyvale, CA 94088-3504
Tel: (408) i56 -0278

PARAMETER

Fiber Optics
Radicaetry/Photometry

Technology
Laser Technology

Radiometry/Photometry
Technology

Laser Technology

Radiometry /Photometry

Technology
Laser Technology

Radiometry/Photometry

Technology
Laser Technology
Fiber Optics

Laser Technology

110.4
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CONSULTNITS

Don McSparnpn
National Bureau of Standards

Radiometric Physics Division
h%trology Building, Room A303
Gaithersburg, MD 20899
Tel: (301) 921-3613

Aaron Sanders
National Bureau of Standards
Optical Electronic Metrology Group
Electrmagnetic Technology Division
325 Broadway
Boulder, CO 80303
Tel: (303) 497-5341

4-1.3
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The following pages list the requirements identified for the category:

RADIOMETRY/PHOTONETRY TECIVIXOGY

4-2
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1104

PARAMETER: AMBIENT TERPERATURE BLACKBODY

UNITS: Kelvin (K)

REQUIREMENTS:

1.) Radiance temperature from 200 to 1200 K with accuracies of +/-
0.02 K for 200 to 400 K and +/- 0.05 K for temperatures >400
K. Ambient background.

STATUS at NBS:

1.) Capability exists from ambient to 1200 K with accuracy of +/-
0.5 K.

a.) -40 to +40 degrees C +/- 0.2 degrees C abs.. +/- 0.05
degrees C temperature difference. (True Ambient
Blackbody)

b.) Ambient to gold point +/- 0.5 to 1.0% radiance for
specified wavelength, lambda. (Spectral Radiance)

A.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Defense

APPLICATION and IMPACT:

1.) Radiation source for testing IR device- such as Imagers and
Forward Looking Infrared Systems (FLIRS).

2.) Research and defense related programs.

NEW REQUIREMENTS:

A.) Temperature difference from 278 to 318 K with accuracy of
+ 0.1%

SPECIAL COMMENTS:

1.) Eventually accuracies of +/- 0.005 K are required for radiance
temperature measurements.

;1O7:
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1105

PARAMETER: CRYOGENIC BLACKBODY CALIBRATION

UNITS: Kelvin (S)

REQUIREMENTS:

1.) Radiance temperature (20 K background) from 100 to 500 K with
accuracy of < 1.0 K.

STATUS at NBS:

1.) Will be reestablished in the future (budget has been approved.

several years for construction and implementation are

required).

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Defense

APPLICATION and )(IMPACT:

1.) IR radiation source for testing IR detecting/imaging devices.
2.) Research and defense related programs.

NEW REQUIREMENTS:

None

SPECIAL COMMENTS:

1.) While constructing the in-house capability. ABS is investigat-
ing the use of alternate facilities to be utilized by ABS
personnel in support or industry and government agenc;:s
needs.

4-4
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PAR&IETER: DETECTOR SPECTRAL RESPONSE

UNITS: Amperes /Watt

REQUIREMENTS:

1.) Silicon detector absolute response (A/W) for 200 to 1064 run

with accuracy of < 5.%.

STATUS at NBS:

1.) Detector Transfer Response Intercomparison Package (DTRIP or

DRIP):

250 - 390 ran at +/- 6.0%; 400 - 490 ran at +/- 2.0%;

500 - 850 tun at +/- 1.0%; 860 - 960 run at +/- 2.0%;

1014 ran at +/- 5.0%; 1064 run at +/- 10.0%.

A.) Unknown

B.)

1Unknown
Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry

2.) Department of Defense

3.) Fiber Wtic Communications Industry

APPLICATION and IMPACT:

1.) Laser Power Measurement - Visible, NIR

2.) Photometric Measurements

3.) UV Power Measurements
4.) Fiber Optics

NEW REQUIREMENTS:

A.) Better accuracy from 1.0 to 1.6 um (+1. 1 %).

B.) Better accuracy for 10.6 um (+/- 1%).

C.) Power measuremaits up to 6 mW for the mercury lines of 254 and

365 tan (i.e. UV mgion).

1'109
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SPECIAL COMMENTS:

1.) Note: 100% quantum efficient detector (380-900 um) available
commercially with +/- 0.001% of absolute. Edward F. Zalewski
and C. Richard Duda: Silicon Photodiode Device with 100%
External Quantum Efficiency, Applied Optics, Vol. 22, Page
2867, September 15, 1983, Optical Society of America.

4-5.2



, 4 1108

PARAMETER: FTIR SPECTROPHOTOMETER PHOTOMETRIC
SCALE CALIBRATION STANDARD.

UNITS: Percent Transmission

REQUIREMENTS:

1.) Percent transmission for wavelength (lambda) = I to 40 um,
range 0 to 1001 transmission, accuracy < 1.S.

STATUS at PBS:

1.) Development work for two systems aro in progress for 2 to 25
um with accuracies of 1 to 3 S.

a.) Dispersive system: Will provide benchmarks up to 50 um.
b.) *riR system: Will be operating in the scanning mode for

u : 25 um.

INDUSTRIES AFFECTED:

I.) Aerospace Industry
2.) Biological Industry
3.) Chemical Industry
4:) Department of Defense
5 ) Forensic Medical Industry

APPLICATION and IMPACT:

1.) Determining infrared absorption transmission characteristics
of various substances and optical components.

2.) Test and characterization of IR components such as Ge, Si
lenses,etc..

3.) Research related programs - optical components.

NEW REQUIREMENTS:

None

SPECIAL COMMIS:

I.) Possible use of neutral density filters as SRM's. Various

materials under investigation by NBS personnel.

4-6
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PARAMETER:. IR NINON and FILTER TRANSMISSION

UNITS: Percent Transmission

REQUIREMENTS:

li) Percent transmission (measurement environment 20 to 300K) in
the range of 0 to 100 S transmission, S transmission accuracy
< 15T for lambda 1 to 40 um.

STATUS at NOS:

1.) Research in progress. One to one and a half (1 to i 1/2)

years before implementation.

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Defense

APPLICATION and IMPACT:

1.) Component testing of optical test systems for IR sensors/
detectors such as lenses, etc..

KEW REQUIREMENTS:

None

SPECIAL CO/PENTS:

None

4-7
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PARAMETER: REFLECTANCE (DIFFUSE)

UNITS: Ratio

REQUIREMENTS:

1,) Diffuse Reflectance Standards for 1.06 um (Nd;YAG) and 10.6 um
(CO2) at accuracies of v/- 1%.

STATUS at NBS:

1.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Defense

APPLICATION and IMPACT:

1.) Light Detecting and Ranging (LIDAR)
2.) Material Surface Analysis

REM REQUIREMENTS:

None

SPECIAL COMMENTS:

1.) Flame sprayed Aluminum is not stable enough. Require a real
standard. Research available in tne commercial sector.

4-8
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PARAMETER: REFLECTANCE (SPECULAR)

UNITS: Ratio

REQUIREMENTS:

1.) Specular reflectance for 0.27 to 30 um with an accuracy of +/-

0.001 reflectance units.

STATUS at NBS:

1.) Research in progress. One to one and a half (1 to 1 1/2)
years before implementation.

INDUSTRIES AFFECTED:

1.) Aerosrace Industry
2.) Department of Defense
3.) Material Science Industry

APPLICATION and IMPACT:

1.) Optical component esting
2.) Light Detecting and Ranging (LIDAR)

3.) Material Property Analysis

NEN REQUIREMENTS:

None

SPECIAL COMMENTS:

1.) Specular Reflectance to at least 10.6 um (CO2) required at
specific angles of incidence/reflection. Combine with current
NOS effort on "Scratch and Dig" samples for surface texture.

,

4-9
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The following pages list the requirements identified for the category:

LASER TECHNOLOGY
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1113

PARAMETER: LASER BEAM PROFILE

UNITS: Power Dcnsity Ratio

REQUIREMENTS:

1.) No old requirements.

STATUS at IRS:

A.) Some work Is,being conducted primarily at 1.064 and 10.6 um.
NIS has promised laser beam profile standards and measurement
service contingent on funding.

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.

3. Laser Fusion Research

Department of Defense

4.) Material Science Industry
5.) Manufacturing, etc.

Almost all users of lasers could benefit from this.

APPLICATION and IMPACT:

1.) Pulsed Laser profiles - beam shaping.
2.) Measurements are critical to both strategic and tactical laser

device performance. Oevelopment of national standards and
uniform techniques could save program development costs.

3.) Critical to communication application for information
fidelity.

NEW REQUIREMENTS:

A.) Laser profile characteristics for all ranges. National
Standards are required for both beam uniformity and divergence
measurements. All mode properties of the beam need to be
measured.

SPECIAL COMMENTS:

1.) Phase information combined with profiles can be used to
extract mode content. Some commercial work is being done in
this area, e.g. Spiricon, Zygo, Wyco.

4-11
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PARAMETER: LASER NODE EVALUATION

REQUIREMENTS:

1.) No old requirements.

UNITS: Ratio

STATUS at NBS:

A.) Some work in conjunction with profile measurements has been

undertaken.

INDUSTRIES AFFECTED:

1.) Aerospace Industry

2.) Department of Defense

2.) Fiber Optic Test Equipment Industry

4.) Medical Industry

5.) Optical Fiber Communication Industry

APPLICATION and 10PACT:

1.) Knowleqe of Node Structure is necessary for prediction of
power density in focused beam and power profile in the focal

plane. Node structure determines the fraction of launched
power captured by an optical fiber.

NEW REQUIREMENTS:

A.) Mode (TEN) for all ranges out especially at 1.064 and 10.6 um
at high accuracies. (See page 4-11 also.)

SPECIAL COMMENTS:

1.) Simple power measurement is insufficient to know what mode a

laser or laser diode is in.

4-12



1115

PARAMETER: LASER POITER/ENERGY (CONTINUED)

INDUSTRIES AFFECTED:

1. Aerospace Industry
2: Agriculture Industry
3. Civil Engineering
4. Department of Defense
5. Machining
6.) Medical Industry
7.) Laser Fusion Research

APPLICATION AND IMPACT:

1.) Laser applications are becoming much more common and hence the
need for calibration support is rapidly growing. The exper,.
lence NBS has gained should be shared with the measurement
community in order to minimize errors and to limit duplication
of much of the effort that has already been expended.

2.) Laser welding reliability and cutting accuracy suffer if power
measurements are inaccurate. Surgical applications require
known powerievels7 Power /energy at any frequency need to be
traceable to National Standards.

3.) Accuracies at low energy levels are required for laser track-
ing and laser target acquisition.

NEW REQUIREMENTS:

A.) Energy calibrations it 400 nm with calibration accuracies of
less or equal to +/- 3.% from 1 to.10 mjoules.

D.) Establish semiconductor- wavelength standards in the bands
'interesting for fiber optics application: 700-900 and
1300-1550 nm. The accuracy of transfer standards should be
approximately +0.2% below 1 u watt.

SPECIAL COMMENTS:

1.) NBS needs to develop broader and more flexible wavelength
coverage in power/energy calibration and to extend the scale
at both the low and the high power/energy end.

2.) In the future the wavelength range should be continuous from
0.19 to 25. micros.

4-13.2
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1116

PARAMETER: LASER POWER/ENERGY

UNITS: Watts/Joules

REQUIREMENTS:

1.) Lasers /Wavelengths - Ultraviolet (ArF at 193 nm) to 15 microns

(Nd:YAG, 1.064 microns; DF,3.5-3.8 microns; CO, 10.6 microns;
tuneable infrared laser system 2-15 microns).

2.1 Laser Power/Energy - from near photon limit of 10**-17 joules

at 1.064 microns to multi-kilojoule (pulsed) and megawatt

(CW).

At low and moderate energies the required accuracies are:

Wavelength Energy Accuracy

1.064 microns 0.1-10. femtojoules +/- 3.%

1.0 nanojoules 3.%

STATUS AT NES:

1.) HEIS is working on a broad spectrum of standards between 10**-9

and 10**3 joules/pulse covering the 0.25 to 15. micron

spectral range. It is unclear when these will become

available.

Calibration support In UV and IR Is "hampered" by the fact

that at present the lasers In the calibration system cover the

visible, 1.064 microns, and 10.6 microns. NBS hdi no power/ -

energy calibration facility In the UV or in the IR range away

from Nd:YAG and carbon dioxide.

2.) Transfer standard characterized to 5 kilowatts at 10.6 microns

exists and can be characterized at 1.06 microns at high power

if requests are made directly to NBS. One femtojoule transfer

standards are available et 1.06 microns. Accuracies of +/-

3.% are available at 1.064 microns from 10. mjoules to 1.

joule. Below 10. mjoules accuracies of +/- S.% are cvallable.

A.) Unknown

B.) Unknown

1.119
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PARAMETER: LASER ATTENUATION

UNITS: Ratio

REQUIREMENTS:

1.) No former requirements.

STATUS at NBS:

A.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industy

2.) Test and Measurement

APPLICATION and IMPACT:

1.) Ability to put known loss into 'aser system.

NEM REQUIREMENTS:

A.) Large value of attenotion standards analogous to RF step
attenuators; 0-70 dB +/- 0.5 dB.

SPECIAL COMMENTS:

None

4-14
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PARAMETER: LASER POINTING and TRACKING

UNITS: Radians

REQUIREMENTS:

1.) No old requirements.

STATUS at NOS:

A.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Communication Industry
3.) Department of Defense

APPLICATION and IMPACT:

1.) Pointing and tracking of communication satellites. Define the
angles of Laser/Fiber gyroscopes (ring type).

NEW REQUIREMENTS:

A.) Angle range: 1-10 microradians
imprecision +1-0.3 microradians
resolution 0.1 microradians

SPECIAL COMMENTS:

None

11.21

10-100 microradians
imprecision /- 3. microradians
resolution 1. microradian
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The following pages list the requirements identified for the category:

FIBEw OPTICS

4-16
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PARAMETER: OPTICAL FIBER CHARACTERISTICS

REQUIREMENTS:

1.) No old requirements.

STATUS at NBS:

A.) Unknown
B.) Unknown
C.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Defense

3.) Telecommunications Industry

APPLICATION and IMPACT:

1.) Test and calibration of fiber optic test equipment.

NEW REQUIREMENTS:

A.) Chromatic Dispersion (single mode).

B.) Development of fiberoptic connector characterization.
C.) Near and far field pattern (numerical aperture).

SPECIAL COMMENTS:

None

1123
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PARAMETER: OPTICAL POWER METERS

UNITS: Watts, Joules

REQUIREMENTS:

1.) Calibration of single mode and mulimode optical fiber powe,
meters in all three optical fiber 'windows" (850, 1300, and
1550mn) from 0.01 nW to 100.0 at + 1.% accuracy.

STATUS at NBS:

1.) NBS has some capability of 850 nm (multimode) and 1300 nm
(single mode) optical power meter calibration.

A.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Defense
3.) Telecommunications Industry

APPLICATION and IMPACT:

1.) Test, evaluation, and calibration of optical power meters used
in the design, manufacture, and maintenance of fiber-optic
data and communication systems.

NEW REQUIREMENTS:

A.) 1550 nm single mode power meter calibration.

SPECIAL COMMENTS:

1.) The results of a round robin test conducted by NBS indicated
an unreasonable large variation in power meter readings taken
at different laboratories.

2.) NBS will not provide total uncertainty with report of
calibration for power at 1300 and 1550 nm wavelengths.

4-18.1
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PARAMETER: OPTICAL POWER METERS (CONTINUED)

SPECIAL COMMENTS (CONTINUED):

3.) Standardized method for calibration of optical power meters
and detectors is required; defining light source wavelength,
bandwidth of <10 nm, and type of coupling to the detector such
as fiber core 50 um diameter.

4.) Calibration of power meters and detector standards should be
at stated power levels from >10 01 to <100 01 with 100 uM
preferred.

4-18.2
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PARAMETER: OPTICAL TINE DOMAIN REFLECTOMETER CALIBRATION (OTDR)

REQUIREMENTS:

1.) Calibration for both single mode and multimode long-haul and

local area network OTDR's:

a.) Temporal Resolution: + 100 ps

b.) Attenuation Range: 0 To 20 dB

c.) Attenuation Accuracy: + 0.04 dB from 0 to 10 dB
4- 0.08 dB from 10 to 20 dB

STATUS at NBS:

1.) NBS can provide a test fixture for 850 nm (multimode)

long-haul OTDR's. Research is in progress for single mode,
long-haul calibrators (1300 and 1550 nm).

INDUSTRIES AFFECTED:

1.) Aerospace Industry

2.) Department of Defense

3.) Telecommunications Industry

APPLICATION and IMPACT:

1,) Test, evaluation, and calibration of OTDR's.

NEW REQUIREMENTS:

None

SPECIAL CC$*IENTS:

1.) OTDR's with resolutions of less than 1 centimeter are now

available. NBS needs to develop calibration standards and
teelniques to verify performance.

4-19
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PARAMETER: DETECTOR SPECTRAL RESPONSE
(Fiber Optic Communication Use)

UNITS: Amperes/ Watts

REQUIREMENTS:

1.) Silicon detector absolute response (A/W) for 850nm with
accuracy of +/- 1.0%.

2.) Long wavelength detector absolute response (A/W) for 1300 and
1550 ma at +/- 1.0%.

STATUS at NM:

1.) Silicon detector transfer response intercomparison package
(DTRIP) covers the requirement at 050 nm wavelength. (See also
page 4-5).

2.) Calibration of detectors around 1300 ma with no statement of
uncertainty is available from NBS.

A.) Unknown

-INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Deiz..e
3.) Fiber Optic Communication Industry

APPLICATION and IMPACT:

1.) Test, evaluation, calibration of fiber optic test equipment.
2.) Correlation of U.S. and foreign optical communication power

measurements.

NEW REQUIREMENTS:

A.) Detector absolute response (A/W) for 1550 rm with accuracy +1-
1.x.

4-20.1
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PARAMETER: DETECTOR SPECTRAL RESPONSE (CONTINUED)

SPECIAL COPMENTS:

1.) NES should provide report of calibration stating total

uncertainty for responsivity (A/W), power applied (uW), photo
current (uA), wavelength of calibration source, bandwidth (nm)
of calibration source.

2.) NBS method of calibration should be compatible with use of the
detectors in the fiber optic communication industry, such as
using 50 um fiber to couple the power to the detector,
calibration light source of 5-10nm bandwidth (laser diode
source suggested).

Z.) NBS furnished T.E. cooled detector and ele:tronics package
with data (such as ftDRIPTft package) would be useful for the
1300 to 1550 nm wavelengths.

4-20.2
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PARAMETER: FIBER OPTIC ATTENUATORS

UNITS: dB

REQUIREW VS:

1.) No old requirements.

STATUS at IVIS:

A.) Unknown

B.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department of Defense
3.) Telecommunications Industry

APPLICATION and IMPACT:

1.) Test and calibration of Fiber Optic Test Equipment.

NEV REQUIREMENTS:

A.) Calibration of N.D. filter and wedge type Fiber Optical
Attenuators at 850, 1300, and 1550 nm in 10 dB steps from 0 to
60 dB. Accuracies of +/- 0.1 dB.

B.) Calibration of variable Fiber Optic Attenuators in the range
of 0-80 dB at 850nm, 0-70 dB at 1300nm, and 0-50 dB at 1550
nm. Accuracies of +/- 0.1 dB/10 dB step and resolution of
0.01 dB.

SPECIAL COMMENTS:

None

11.29
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PARAMETER: OPTICAL FIBER LOCAL AREA NETWORK

REQUIREMENTS:

1.) No former requirements.

STATUS at NBS:

A.) NBS has initiated some work in this area.

INDUSTRIES AFFECTED:

1.) Aerospace Industry
2.) Department Defense
3.) Telecommunications Industry

APPLICATION and IMPACT:

1.) New standards and measurement techniques will most likely be
needed for the ost, evaluation, and maintenance of optical
fiber local area networks.

NEW REQUIREMENTS:

A.) Standards for optical fiber local area networks (whatever the
standards might be).

SPECIAL COMMENTS:

1.) In short-haul (LAN) applications, the increase in component
count (connectors, couplers,etc.) make the performance
characteristics of these components and their interactions
more critical than the fiber's.

4-22
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SUBCOMMITTEE IV: TEMPERATURE - PRESSURE

CATEGORIES:

Electrolytic Conductivity Pressure
Flow (Gas) Temperature
Flow (Liquid) Thermal Conductivity
Heat Flux Vacuum
Leak late (Gas)

INTRiaCTION

This subcommittee was reorganized after submission of the original
report in 1982. Some of the original members are still active and
others have been added; primarily to expand the coverage and to include
representatives from a more diverse background. The NBS "Consultants"
provided valuable information concerning the needs of industries not
canvasses by the committee membership and the potential for future NBS
activities.

The scope of the disciplines surveyed by this subcommittee complicate
the task of spotlighting significant problems that require more
priority than others; nevertheless, there are measurement areas that
have a potential for impact that should be considered in NBS plans. In
each of the parameters, the more significant problem is listed first
and the relevance of the need is briefly discussed in the application
and impact section. New requirements may be deemed to have
significance; if so, the importance is discussed where this need is
identified.

The relative importancf+ of the need between parameters is not
identified for this subcommittee's discussion because their interplay
cannot be correlated. Among the items listed there are several that
are considered extremly important to warrant special mention. These
are listed below with a short description of the problem and its
relevance:

1.) Electrolytic Conductivity-Conductance Standards Documentation

The pharmaceutical industry is the principal area of
application and need for electrical conductivity measurements.
It indicated a need for clarification/documentation regarding
the use of these standards and for sources of standards
materials (SRM's) that may be used. The need exists in the
industry for the preparation of flu'is based upon water that
must evidence "high" purity level. Low level standards are
desired.
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INTRODUCTION (CONTINUED)

2.) Temperature-Optical Fiber Thermometry. High Temperature
Freezing Points

Improvements in accuracy that may be provided by the
development of optical fiber thermometry and by the further
development of high temperature freezing points (e.g.
Palladium, Rhodium, Iridium, etc.) have been identified as
crucial for continuing development of high temperature
blackbodies. Primarily in aerospace, but also in other
industries, the precision of high temperature measurements
relates to the yield and reproducibility of processes. New
technology, requiring the use of blackbodies to caliarate
optical sensing devices, is creating further needs to
accurately define high temperature measurements.

5-0.2
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CHAIRMAN:

MEMBERS:

COMMITTEE HEMBERS

PARAMETER

Laurie H. Baker Pressure, Vacuum
Rockwell International Leak
AHSD Metrology Temperature
Mail Stop HCO2 Thermal Conductivity
3370 Miraloma Avenue
Anaheim, CA 92803
Tel: (714) 762-7864

Mr. Frank Garcia
Sandia National Laboratories
Organization 7241
P.O. Box 5800

Albuquerque, NH 87185
Tel: (505) 844-4335

Pressure, Vacuum
Leak

Mr. Montgomery Gee Flow
Naval Weapons Station
NWS Seal Beach Detachment
(Code 31240
Corona Annex
Corona, CA 91720 - 5000
Tel: (714) 736-4388

Hr. William Jasper Electrolytic
Yellow Springs Instruments Co. Conductivity
Yellow Springs, OH 45387
Tel: (513) 767-7241, X292

Mr. Ted Held Electrolytic
Abbott Laboratories Conductivity
D/736 Temperature
1400 Sheridan Road
N. Chicago, IL 60064
Tel: (312) 937-4929

1133
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CONSULTANTS

Mr. Henry Sostman

Yellow Springs Instruments Co.
Yellow Springs. OH 45387
Tel: (513) 767-7241

Dr. George Mattingly
Fluid Mechanics
National Bureau of Standards
Building 230
Gaithersburg. MD 20899
Tel: (30I) 921-3681

Dr. Brian Rennex
National Bureau of Standards
Building 226. R-B114
Gaithersburg. MD 20899
Tel: (301) S21-3195

sr. Robert Soulen

Temperature and Pressure Standards Division
National Bureau of Standards
Building 221
Gaithersburg. MJ. 20899
Tel: (301) 921-2018
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PARAMETER: ELECTROLYTIC CONDUCTIVITY

UNITS: Siemens/cm (mho. 1./ohm)

REQUIREMENTS:

1.) Conductance Standards as SRN's.

2.) Documentation/programs to assure commonality in measurement

technology.

STATUS at NBS:

1.) A feasibility study was under way in 1984 to investigate
aqueous conductance standards as SRN's.

2.) No progress has been reported for the documentation or the
SRN's.

A.) Unknown

INDUSTRIES AFFECTED:

1.) Electronic
2.) Medical

3.) Pharmaceutical
4.) Power

APPLICATION and IMPACT:

1.) Pharmaceutical: Purity of fluids based upon water is

critical.

2.) Electronic: Cleaning and processing at all levels of

manufacturing requires pure, low conductivity water.

3.) Environmental issues, oceanography, health related issues.

etc., depend upon the quality of fluids used for standards.

NEW REQUIREMENTS:

A.) Techniques for measuring the parameter need to be refined.

SPECIAL COMMENTS:

None

5-2
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PARAMETER: LIQUID and GAS FLOW

UNITS: (volume or mass/time)

REQUIREMENTS:

1.) Measurement Assurance Program (MAP)

3.3

Documentation
Liquid flow calibration to 300 GPM with +1- 0.025% accuracy.

4.) Gas flow calibration from 1 to 50,000 SLIM with +1- 0.1%
accuracy.

5.) Steam Flow calIbiatIon.

STATUS at NBS:

1.) Laboratory intercomparisons have been arranged by NBS;
however, MAP's are not avail. . Round Robin will start
within the near future (i.e. latv 1986).

2.) Documentation is available for data essential to flowmetering;
additional efforts are underway to expand the documentation
available. Recent publications are:

a.) 'Fluid Metering Research at NBS'. C.I. 84-R767
b.) "Workshop on Fundamental Research-Issues In Orifice

Met.tring", GR1-84/0190

3.) Present liquid flow accura.., is +/- 0.1%. Efforts underway to
upgrade the facilities may result in improved accuracy.
Primary objectives are to improve turnaround and lessen costs.

4.) Plans are under way to improve accuracy from 0.2 to 0.1% i.v..
5.) There are no plans to develop a capability for steam flow.

A.) Unknown
B.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Chemical
3.) Medical
4.) Petroleum

5.) Pharmaceutical
6.) Power
7.) Defense

5-3.1
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PARAMETER: LIQUID and GAS FLOW (CONTINUF0)

APPLICATION and IMPACT:

1.) Fluid flow measurements are fundamental to the control of
processes in many industries. Their quality has direct
affects upon the costs associated with product sales and can
offset the performance of products.

WEW REQUIREMENTS:

A.) Multi-Phase flow
B.) Cryogenic Flow

SPECIAL COMMENTS:

1.) Solid-liquid flow (multiphase) calibration facilities are
currently being developed at NBS. Services to be offered will
be unique in the U.S..

5-3.2
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PARAMETER: PRESSURE

UNITS: kilopascals/m**2 (psi)

REQUIREMENTS:

1.) Calibration of gas piston gages for P > 600 psi.

2.) Calibration of gas piston gages for P < 600 psi.

3.) Calibration of oil piston gages for 4000 to 40,000 psi.

STATUS at NES:

1.) No calibration service offered. Plans were made to implement
a service by 1985 with +/- 30 ppm accuracy capability but have
not been implemented.

2.) Service is available at 50 ppm accuracy.
3.) Service is available to +/- 75 pom accuracy with no further

improvement planned.

A.) Urknown
8.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Chemical
3.) Medical
4.) Petroleum
5.) Pharmaceutical
6.) Power, etc.

APPLICATION and IMPACT:

1.) Pressure measurements are an integral part of the controls of
many processes wherein the precision directly affects the

quality and quantity of the product.

NEW REQUIREMENTS:

A.) Pressure calibration above 40,000 psi up to and above 200,000
psi.

B.) Cynamic pressure measurement to the region of 1000 Hz.

Pressure levels can be > 200,000 psi.

5-4.1
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PARAMETER: PRESSURE (CONTINUED)

KEW REQUIREMENTS (CONTINUED):

C.) Pressure measurements to support calibration of manometers or
similar devices used to calibrate "Air Data" instrumentation
used in the aircraft and allied industries. Station
barometers used by air transportation facilities would also
fall into this category.

SPECIAL COMMENTS

Hone

3 -

1i3
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PARAPETER: TEMPERATURE

UNITS: Kelvin (K), Centigrade (degrees C), Fahrenheit (degrees F)

REQUIREMENTS:

1.) 2 < T < 273 K: Cryogenic range, fixed point cells, calibration
of interpolatirg devices such as RhFe, Germanium, Platinum,
etc..

2.) 273 < T < 473 K: Biological range, fixed points cells such as
Gallium, Rubidium, Indium, and Succinonitrile are needed to
more uniquely define the range for thermometer calibrations.

3.) 273 < T < 1200 K: Instrumentation with higher accuracy than
thermocouples is needed.

4.) MAP: Additional MAP's for thermocouples and low temperature
devices are needed.

5.) T > 1200 K: Instrumentation with higher _curacy than
thermocouples is needed.

STATUS at NBS:

1.) In addition to the estabiished calibrations for Platinum,
Germanium, and RhFe thermometers, fixed points such as the
triple point of Argon may calibrated at the NBS.

2.) SRN's for Gallium, Rubidium, Succinonitrile are available.
New SRN's are being developed.

3.) NBS has an ongoing project to develop a high temperature
Platinum Resistor Thermometer (up to 1064 degrees C).

4.) HAP's are curtailed.
5.) Higher Accuracy thermocouples and optical fiber techniques are

being studied.

A.) Unknown
B.) Unknown
C.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Chemical

3.) Medical
4.) Petroleum
5.) Pharmaceutical
6.) Power
7.) Steel, etc

5-5.1
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PARAMETER: TEMPERATURE (CONTIMED)

APPLICATION and IMPACT:

1.) The needs for fixed points in temperature calibrations are
based upon many industries. The lower temperature points
(cryogenic region) are to support the fabrication of
solid-state devices used as detectors; the mid-range for the
medical/pharmaceutical industry for sterilization and
production of productS; the higher temperatures for furnaces
used to calibrate and test optical pyrometers, etc. and also
for the production of metal alloys.

NEM REOUIREMENTS:

A.) Optical fiber thermometry, above 1337 K, calibratioq
techniques.

B.) Freezing points above the Copper point (i.e. Palladium,
Rhodium, Iridium). Needs exist for up to 2500 degrees C fixed
points.

C.) Reliable SRN's (Strip lamps) for radiation thermompay
temperatures up to and above 2300 degrees C.

D.) Temperature measurements to 2000 degrees C using ot,ier than
optical techniques, e.g. Tungsten-Rhenium thermocouples.

SPECIAL COMMENTS:

rne
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PARAMETER: THERMAL CONDUCTIVITY - HEAT FLUX

UNITS: W/m*K and cal/sec*cm**2

REQUIREMENTS:

1.) Broaden the range of SRM's for insulating materials.
2.) Additional low conductivity solid SRM's.

STATUS at NHS:

1.) NBS is actively working on cooperative programs with DOE and
other agencies within the Department of Commerce to develop
standards of high and low density fiber materials for
dissemation as SRN's.

2.) Two tungsten and three graphite conductivity standards are
available as SRM's.

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Chemical
3.) Home Appliance
4.) Home Construction
5.) Medical

6.) Micro-Electronic
7.) Pharmaceutical
8.) Plastic
9.) Power
10.) Steel

APPLICATION and IMPACT:

1.) The most significant impact lies in the Home Construction and
Cumiercial Construction industries where the environmental and
energy conservation criteria drive the design factors.
Refevence: The National Pan for the Thermal Performance of
Building Envelope Systems and Materials", OPNL/Sub-7973/1.
dated March 1982. (Available from National Technical
Information Service. U.S. Department of Commerce, 5285 Port
Royal Road, Springfield, Virginia 22161.)

NEW REQUIREMENTS:

None
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PARAMETER: THERMAL CONDUCTIVITY - HEAT FLUX (CONTINUED)

SPECIAL COMMENTS:

None

1143
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PARAMETER: VACUUM (CONTINUED)

NEW REQUIREMENTS:

A.) Mass Spectrometer Calibration: 1-100 emu, sensitivity +/- S.%

for partial pressure to 10**-10 Torr.

SPECIAL COMMENTS:

None

5-7.2
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PARAMETER: VACUUM

UNITS: pascal (torr, mm-Ng, N/m**2, in -Hg, millibar)

REQUIREMENTS:

1.) Ion gage calibration: 10**-3 to 10**-6 Torr to accuracies of

+/- 0.5%.

2.) Spinning rotor gage calibration: 10**-3 to 10**-6 Torr to
accuracies of +/- 1.5.

3.) Calibration to 10**-8 Torr.

STATUS at NBS:

1.) Service is available but not to required accuracies.

2.) Service is available. Studies under way to extend range to
10**-1 Torr and accuracy to 1. to 2. %.

3.) Depending upon the leak program, some standards in pressure
below 10**-6 Torr may be available by late 1986.

A.) Unknown

INDUSTRIES AFFECTED:

1. Aerospace
2.) Chemical

3.) Home Appliance
4.) Petroleum
5.) Pharmaceutical
6.) Power

APPLICATION and IMPACT:

1.) Pressure measurements in the medium to high vacuum areas
affects many industries in that process yields depend upon
reproducible conditions to be consistent.

2.) Manonetry, an area of measurement that overlaps to the

"pressure' discipline, is important because of the

air-transportation industry. Manometers used to calibrate

flight instrumentation must be improved because of the

precision ,neded in altitude separation, terrain clearance,
etc.
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PARAMETER: VACUUM LEAK RATE (CONTINUED)

SPECIAL COMMENTS:

None

5-8.2
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PARAMETER: VACUUM - LEAK RATE

UNITS: moles/sec (std-cc/sec, oz/yr. micron-ft3/hr. etc.)

REQUIREMENTS:

1.) Helium leak rate standards (permeation) for 10 -3 to 10-8
std-cc/sec with an uncertainty of +/- 5.%.

STATUS at NBS:

1.) A program is staffed and has been under way for in excess of
one year to establish the capability.

A.) Unknown
B.) Unknown
C.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Electronic
3.) Home Appliance
4.) Medical

5.) Pharmaceutical

6.) Power

APPLICATION and IMPACT:

1.) For all industries. the leakage of encapsulated or sealed
items affects the usable life cycle. Leakage of containments
can affect the envircnment. i.e. power industry.

KEW REQUIREMENTS:

A.) Extend the calibration capatrriv for Heliuu permeation leak
rate standards from 10**-8 to 10**-19 std-cc/sec.

B.) Additional capability for capillary or similar leak rate
standards for other gases such as Argon. Hydrogen. Neon. etc..
from 10**-3 to 10-8 std-cc/sec with comoarable accuracy.

C. Extend the calibration capability for capillary type leaks
from 10 -3 to 10-1 cr greater std-cc/sec to include a
capability for halogen gases.

11.47
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SUBCOMMITTEE V: PHYSICAL - DIMENSIONAL

CATEGORIES:

Acceleration/Shock Hygrometry

Acoustics Mass

Dimensional (Co-ordinate Machines) Optics (Autocollimater)

Dimensional (Gage Block) Particle Standards

Force Particulate Properties

Hardness Surface Finish (Roughness)

Hydrometry

INTRODUCTION

The object of this report is to Hodate information submitted on the
original I583 NOSL National Measurement Requirements survey compiled

for PAysical/Dimensional Standards.

Since the original survey was compiled, this committee has been
re-organized twice. None of the original members are presently active.

The most recent committee chairman had previously compiled some

information on the standards which has been incorporated in this
report.

Most of the parameters were covered by the new committee in a very

short time frame. Therefore, there is a good possibility that some new
categories still exist which are not mentioned in this report or that
some requirements exist in addition to those mentioned here. For each

of the parameters compiled, an effort was made to verify the contents

with NBS consultants.

No clear distinction in terms of priority could be established. The
parameters are listed in alphabetical order and not by priority.

6-0
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COMMITTEE MEMBERS (CONTINUED)

MEMBERS: PARAMETER

David R. Workman Acceleration
Martin Marietta Aerospace Shock
P.O. Box 179 Acoustics
MS: P9682
Denver. CO 80201

Tel: (303) 977-8471

CONSULTANTS

Charles Claque
National Bureau of Standards
Metrology A117
GaiLhersbuN. HO 20899
Tel: (301) 921-3838

Roman M. Serbyn
National Bureau of Standards
Mechanical Production Metrology Division
Sound A149
Gaithersburg. MD 20899
Tel: (301) 921-3607

James R. Whetstone
National Bureau of Standards
FM 103

Gaithersburg. MD 20899
Tel: (301) 921-36111
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COMMITTEE MEMBERS

CHAIRMAN:
PARAMETER

R. Tobias Dimensional

TRW Hydrometry

One Space Park Surface Finish

Mail Code: S-247
Redondo Beach, CA 90278

Tel: (213) 535-2445

?OURS:

Curtis Ashford Dimensional

Rockwell International Hardness

Electronics Systems Division

MC: 031 -HCO2 Dept. 120

3370 Mlraloma Ave.
Anaheim, CA 92803

Tel: (714) 762-3923

Dave Braudeway Coordinate Measu

Sandia National Laboratory Machines

D-2551 Gage Blocks

P.O. Box 5800
Albuquerque, NM 87185

Tel: (505) 844-6556

George Haldane Force

Naval Weape3s Station Mass

Seal Beach Detachment Dimensional

(Code: 3)24F)
Corona Annex
Corona, CA 91720-5000

Tel: (714) 736-4387

Kas Rangan Force

Lockheed MisJles A Space Co. Hygrometry

P.O. Box 3504 Mass

Bldg. 195A, 0/48-71
Sunnyvale, CA 94088-3504
Tel: (408) 742-6508

Terrelle J. Wilson Surface Finish

Martin Marietta - Denver Aerospace
P.O. Box 179 MS: P9682
Denver, CO 8020:

Tel: (303) 977-8194
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PARAMETER: DIMENSIONAL (CONTINUED)

MEW REQUIREMENTS:

A.) MAP program for calibration of laser systems used on CMM
calibrations.

B.) Need better standard/method than ball and socket for SRM.

SPECIAL C0i4ENTS:

None

6-2.2
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PARAMETER: DIMENSIONAL

(Coordinate Measuring Machine)

UNITS: inch or meter

REQUIREMENTS:

1.) MAP program for 48x24x20 size coordinate measuring machine.

2.) Audit service accuracy to +/- 0.0004 inches.

3.) Technical information on coordinate measuring machine

calibration.

STATUS at NBS:

1.) No MAP program available for coordinate measuring machines.

2.) NBS has introduced the socketed ban bar as an SRM. The

roundness of the balls are certified to be less than 10

uinches. It is estimated that this method is only marginal

for the required accuracies of +/- 0.0001 inches.

3.) Technical information on coordinate measuring machines

calibration is provided in ASME Standard 669.1.12. The

socketed ball bar is described and its use detailed.

A.) Unknown

8.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Communications
3.) Quality Control

4.) Department of Defense

APPLICATION and IMPACT:

I.) Measurement of length parameters on
objects of varying size.

2.) Measurement/test of antenna signal output with non-dimensional

probe.

3.) Positioning device for various high accuracy, automated

projects.

6-2.1
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PARAMETER: FORCE

UNITS: Newton, lbf

REQUIREMENTS:

1.) No old requirements.

STATUS at NBS:

A.) Unknown

B.) Unknown
C.) NBS is able to calibrate load cells to 10**6 lbf at +/- 0.03

uncertainty at a standard temperature of 23 degrees C. They

are currently developing the capability to measure load cells
over a temperature range of 0-40 degrees C (30-110 degrees F)

for a load r:^ge of up to 200,000 lbf.

INDUSTRIES AFFECTED:

1.) AerospAce
2.) Chemical

APPLICATION and IMPACT:

1.) Coviate the Deed to dismantle and ship large weights to NBS

for re-.eighing.

2.) Stamping machines.

NEW REQUIREMENTS:

A.) A transfer standard or set of transfer standards to calibrate
the dead weights of load cell calibrating machines would De
very desirable. A set of carefully constructed load cells
with an accuracy of +/- 50 ppm may serve this purpose.

B.) Dynamic force measurements.

C.) Need load cell with accuracy to 0.01% over a range of
1 - 10**6 lbf and 30 - 120 degrees F.

SPECIAL COMMENTS:

None

0-4
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PARAMETER: FLATNESS

(Optical)

UNITS: microinches or micrometers (flatness accuracy)

REQUIREMENTS:

1.) No old requirements.

STATUS at MSS:

A.) Present accuracy is +/- 0.000 001 inch ( 1.uin).

INDUSTRIES AFFECTED:

1.) Aerospace

2.) Machinery
3) Power

4.) Shipbuilding

5.) Department of Defense

APPLICATION and IMPACT:

1.) Most of the optical flats used
today have an uncertainty of

+/- 1. uin and these flats are used to calibrate other optical

flats that have an uncertainty of +/- 1. uin. The ratio of

the uncertainties is only 1:1.

NEW REQUIREMENTS:

A.) Calibration of optical flats from 3 to 12 inches in diameter

with uncertainties of +/- 0.25 uin.

SPECIAL COMMENTS:

None

6-3
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PARAMETER: GLOSS

UNITS: percent transmission

REQUIREMENTS:

1.) Ho old requiree'nts.

STATUS at ABS:

A.) No calibration services available.
B.) No calibration services available.

INDUSTRIES AFFECTED:

1.) Aerospace

APPLICATION and IMPACT:

1.) Calibration of meters which detect surface glossiness via
percent transmission.

NEW REQUIREMENTS:

A.) Traceability to BS via SRM or calibration service.
B.) Range of 0-100% transmission with accuracy of 0.1%.

SPECIAL COMMENTS:

1.) Gloss standards are available from at least one source
(Garner/Hunter Laboratories) who show traceability to an ASTM
method of calibration. Gloss is measured as a function of
reflectance percent of transmission with respect to angle.

1.155
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PARAMETER: HARDNESS TESTING

UNITS: Rockwell Scales

REQUIREMENTS:

1.) SRM's for items not tested by micro-hardness methods.

STATUS at NHS:

1.) Th.,t are currently no known plans for development of such

standards..

INDUSTRIES AFFECTED:

1.) Aerospace

) Automotil

APPLICATION and IMPACT:

1.) Hardness testers are common instruments used by metrology and

engineering laboratories as well as inspection groups to test

the hardness of metals. To dete, they have been used more as

indicators of the acceptability of parts/materials than a

definitive test. With the development of the proposed SRM's

more emphasis could be placed on the test results of these

instruments.

NEW REQUIREMENTS:

None

SPECIAL COMMENTS:

1.) With the developmint of the SRN's for micro-naraness

positive step was taken in promoting the importance of

hardness testing. However, the jnb is not yet complete. The

micro-hardness testers are primarily used to determine the
hardness of thin materials and coatings, whereas the Rockwell
and Superficial Rockwell testers are used on raw stock and

some finished parts. Due to the difference in application,
the proposed SRN's for Rockwell and Superficial Rockwell

hardness testers should be developed by the UBS.

6-6
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PARAMETER: HAZE

UNITS: percent transmission

REQUIREMENTS:

1.) No old requirements.

STATUS at kBS:

A.) No calibration/SRM service available.

INDUSTRIES AFFECTED:

1.) Aerospace

APPLICATION and IMPACT:

1.) 4aze meter, over a range of 0-100% transmission. Traceability
to NBS is vequired for quantitative evaluation of haze in and
around the cockpit of various aircrafts.

NEM REQUIREMENTS:

A.) Haze sample SRM's for verification of haze meters over a range
of 0-100% transmission with a 41- 0.1 accuracy.

SPECIAL COMMENTS:

1.) The problem of traceability for haze standards seems to be a
unique problem for the aircraft industry. More
investigation/inquiry should be made to address applicability.
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PARAMETER: HYGROMETRY

UNITS: S relative humidity (R.N.)

REQUIREMENTS:

I.! No old requirements.

STATUS at NBS:

A.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Computer

APPLICATION and IMPACT:

1.) Environmental monitorins.

NEW REQUIREMENTS:

A.) Seminar and literature on techniques. etc.

SPECIAL COMMENTS:

Hone
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PARAMETER: LENGTH (CAGE BLOCK)

UNITS: mtcroinches or micrometers

REQUIREMENTS:

1.) All old requirements are covered.

STATUS at NBS:

A.) Unknown
B.) Unknown

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Automotive

3.) General Manufacturing
4.) Quality Control
5.) Department of Defense

APPLICATION and IMPACT:

1.) Application is for primary length standards, sizing, and
quality control.

KEW REQUIREMENTS:

A.) Need higher accuracies for long gage blocks. Current accuracy

is stated as +/- 20. uin for 20. inch length. Need accuracies

of about 4- 10. uin for same.

B.) Need MAP program for long gage blocks.

SPECIAL COMMENTS:

1.) NBS needs to develop the multiple wavelength interferometry
method for direct measurement of long gage blocks with higher

accuracy. The long blocks are being used increasingly for
calibration and verification of coordinate measuring machines.
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PARAMETER: MASS

UNITS: pound (lb) or kilogram (kg)

REQUIREMENTS:

1.) No old requirements.

STATUS at NBS:

A.) Cfforts are underway to improve the situation.
8.) Unknown.

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Microelectronics
3.) Nuclear Power

APPLICATION and IMPACT:

1.) Fuel Rods
2.) Sensor Technology

KEW REQUIREMENTS:

A.) Require faster turn-around for calibration service.
B.) Require mass calibration for less than 1 milligram.

SPECIAL COMMENTS:

Hone

6-10
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PARAMETER: PARTICLE STANDARDS

UNITS: micrometers or microinches in diameter

REQUIREMENTS:

I.) Spherical Particle SRN's from 0.5 to 1.0 um diameters with
accuracies of /- 5.%.

STATUS at NOS:

I.) Have 0.3 and 0.9 um SRM's made out of polystyrene available
with stated uncertainty of 1.S. Glass spherical particle
SRN's are now available for 10.um and are expected to be
available for 0.1, 3., and 30. um within one year.

INDUSTRIES AFFECTED:

1.) Aerospace
2.) Medical
3.) Micro-Electronics

APPLICATION and IMPACT:

1.) Determination of state of clean and semi clean rooms.
2.) Light and electrical zone flow through counters.

NEW REQUIREMENTS:

None

SPECIAL COMMENTS:

1.) Glass spheres are available for sizes 34-1900 um diameter.
These are intended for use in the calibration of test sieves.
An adequate range of particle spheres PIr the calibration
li.iearity check is 0.1 to 30. um.
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PARAMETER: SURFACE ROUGHNESS. SURFACE FINISH

UNITS: micrometers or microinchs of
surface roughness (Re) Angstroms

REQUIREMENTS:

I.) None previously identified.

STATUS at NBS:

A.) NOS has SRN's available of 120 +/-3.2 uin (3+/-0.8um).
B.) NBS can certify standard step height specimens to +/- 1.i.

NBS can provide manufacturer's information for these specimens
upon request. SRM step wafers should be available by Oct.
1986.

dnknown

INDUSTRIES AFFECTED:

I.) AQrwpace
2.) Automotive
3.) All Machine Manufacturers
4.) Marine Industry
5.) Semiconductors

APPLICATION and IMPACT:

1.) Surface Finish on critical surfaces.

NEW REQUIRE) NTS:

A.) Need to verify linearity of multi-range analog and digital
profilometers from 10 uin (0.25um) to 2000 uin (50 um).

B. Need to verify roughness across the same range.
C. Standard reference materials for Angstrom range. These would

be applicable to 'non - contact" surface measurements in the

following ranges:

100 - 500 Angstrom
500 - 1 000 Angstrom

1000 - 10.000 Angstrom

6-I..1
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PARAMETER: SURFACE ROUGHNESS, SURFACE FINISH (CONTINUED)

SIECIAL COMMENTS:

1.) Although Step Height Specimens are available over a variety of

range requirements and these specimens are reputed to work

with the stylus type of profilometer, a Step provides a one
point change. While this can be accurately measured with a

hard copy (plotter/recorder) readout device, it presents

problems with a direct reading (analog or digital) device.

Even when these units have a recorder output this does not
ensurq the correct operation of the metering circuit.

2.) The SRM step wafers are primarily being provided to meet the

needs of the Semiconductor Industry. These wafers are

designed specifically for optical roughness verifications and
will be unsuitable for use as stylus rougnness standards.

3.) Diamond tipped stylus measurements have proved to be

unsatisfactory for surfaces specified to better than 20 uin

(0.5um). Although some stylus systems are capable of

measuring to this level, damage to the surface requiring this

level of finish has been noted and attributed to the stylus.

6-12.2
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Dr. Ronald L. Ferber
Deputy Under Secretary of
Defense for Research and Advanced Technolccy

Department of Defense
hhshington, DC 20301

Dear Dr. Ferber:

Cn behalf of the Subccrsaittee on Science, Research and Technology, I

would like to thank you for appearing as a witness on the
semiconductor par.el daring the Subarmittee's hearings on The Role of

Science and Technology in Ccupetitivenese.

In order to have as ccnplete a record as possible, .pevould appreciate
your prompt response to the enclosed additional questions for the

record.

Thank you again for your excellent testimony.

Sincerely,

CW/Pll
Enclosure
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SOMME= OH SC1EXCX, RESEARCH AXD TELEOLOGY
Coapetitiveness.

April 29, 19$?

MEMO= FOR TEE REMO

Dr. ferber
Deputy Under Secretary of Defense 73F-Eisearch and Advanced Technology

1. Could a reorganization of the federal governsent's industrial
research and development efforts (such as creation of a Department

_.of Science and Technology) be responsive to the seaiconductor
"- industry's needs as well as other industries' needs?

2. Save current federal resources (1.o. Xationsl laboratories,
National. Bureau of Standards, NSF engineering centers, etc.) been
responsive to the sesiconductor industry's needs? Please cosient
cn which federal resources have served the industry and which
haven't.

3. Will funding a proposal like Sesatech merely delay the
"structural" changes or industry realignaent spa* experts feel
gust take place in order for the sesiconductor industry to bocce:
coapetitive?

4. Are we sertly addressing the sraptoas of the seaiconductor
industry'. problem rather than its true causes? What lies at the
base of the problem - is !tamed to restructure the federal
role, or is there a need for the industry to restructure?
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UorganiutionorGovernmentM

Question: Could a reorganization of the Federal Government's
industrial research and development efforts (such as creation of a

Department of Science and Technology) be responsive to the
semiconductor industry's needs as well as other industries' needs?

Answer: The loss of technological leadership of U.S. industries is

the symptom of a much more complex international competitiveness
problem. It is not clear, at this time, that a reorganization of
Federal Government's Industrial research and development efforts
would contribute significantly to resolving this problem. Since the

causes of the problem involves more issues than just science and
technology, the creation of a Department of Science and Technology
would probably have little impact on fUture competitiveness for
either the semiconductor industry or other industries. In addition,

our defense strategy relies very strongly on superiority in certain

key technologies. Any restructuring that resulted in a weakening of
the support by DoD of technologies that are needed to assure
national security could be disastrous.
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11-2

Responsiveness of Federal Resources to Industry Needs

Question: Have current federal resources (i.e. National
Laboratories, National Bureau of Standards, NSF engineering centers,
etc.) been responsive to the semiconductor industry's needs? Please
comment on which federal resources have served the Industry and which
haven't.

Answer: The Federal Government has not typically funded research
and development specifically for the purpose of serving industry.
Our science and technology programs supplement and complement
industry efforts where these efforts do not respond to broader
federal weds (i.e. national security, energy, eto.). Much of the
work undertaken by the Federal Government is performed in industry
and forms a basis of highly skilled expertise that Can be used for
commercial or industrial purposes. There have been many examples of
technical spin-offs to industry from work performed In our federal
laboratories and engineering centers. A recently signed Executive
Order specifically addresses the needs to enhance the mechanisms by
which our federal resources Interact with industry.

I.! 68
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Funding for MAT=

Question: Will funding a proposal like SEXATECH merely delay the
"structural" changes or industry realignment some experts feel must

take place in order for the semiconductor industry to become

competitive?

Answer: At this tine it is difficult to provide a definitive
answer given that the details of the MAUCH proposal are still
being formulated end discussed within industry and the government.

1169



1167

INSERT FOR THE RECORD

.

APPROPRIATIONS CCIIATTEt
...... .0." 41'4" Science Space

and Technolotv..... mum, asmtominmmscommenxs SIKATI
4 .0 OA

April 29
I TA.AASSAAq 0/0111 he.
1987

Woe MS. MO.

Q.4

The Base of the Semiconductor Industry Problem

Question: Are we merely addressing the symptoms or the
semiconductor industry's problem rather than its true causes? What
lies at the base of the problems - is it a need to restructure the

federal role, or IS there need for the industry to restructure?

Answer: The Defense Science Board and other assemblies of experts
have ascribed sinner, complex anuses for the semiconductor industry
problem ranging from technological leadership to industrial
structural differences. Ye are currently working within the
Administration to determine if any coordinated federal actions should
be taken. It has not been determined that restructuring the federal

role will resolve the problem. Clearly the fat* of the industry

lies mostly from within.
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NATIONAL SMALL BUSINESS UNITED
"Serling Arntrota 1 small businesses were 10)7"

June 26, 1987

Representative Doug Walgren
U.S. House of Representatives
Washington, DC 20515

Dear Representative Walgren:

National Small-Business United (NSBU) is a new national
trade association formed from the recent merger of the National
Small Business Association, a multi-industry trade association
founded in 1937, with Small Business United, a coalition of
regional, state, and metropolitan small business associations or-
ganized in 1981. NSBU represents over 50,000 small businesses
nationwide.

NSBU wholeheartedly supports your initiative in co-
sponsoring H.R. 2492, the Federal Industrial Extension Act of
1987, which would assist small businesses by giving them access
to technological resear=11.

It has been estimated that over $100 billion has been allo-
cated to Federal laboratories by Congress over the pant ten years
for research and development. A program to facilitate and ac-
celerate the transfer of technology from government laboratories
to the business commatity is essential to our economy. It will
bring the small business community into the mainstream of
stimulating the economy by creating the new products and new
jobs.

A program, such as your legislation proposes, is long
overdue. On behalf of the members of National Small Business
United, we wish to express our appreciation for your leadership
in advancing such a worthwhile cause.

Sincerely,

rtrfilj Ca°43.2
G. Thomas Cator
Legislative Counsel

1155 15th Siren N W State 710 Washinvon DC 20005 12021 293-8830
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(414) 2704260
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James H. Lagoa. Ed
Lagoa A Lagos
31 East HO Street. Snag 500
*infield, OH 43502
(313) 323-5555

Sunday

Lens A. Simnel (ex-cdfsme)
Smaller Basun. Amu of ".4or Wand
69 thekory Drive
Waltham. MA 02154

Damn

Siena A. Wolf
Pothook Conn.:boas
P.G Box 67
Westnlle. NJ 01903
(E02)4560933

Jolson T. Bradford
!radioed Company
13560 Qolecy St. Box 10140
Holland. MI 49423
(616) 399-3060

&MA 'Wet
Hager Sharp A Abramson. De.
1101 1716 St NW Sake 1031
Wsalingicnt. DC 20136
(202)4664430

Karl F Cneger
TrusTech. Inc.
P 0. Box 220
Eau Melte:pock PA 15015
(412) 247.1500

Betty Jo Tottols
Laura Lyn Cameo=
5300 Benham St
Total One Developoset: Center
Los Angeles. CA 90066
(213) 3064540
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John Paul Galles
NSBU
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Washington. DC 20603
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Gorge A. Akkora
Trost* Snomert 'ac.
10340 Wooburti Ave.
Omaha, V£61124
(432) 3970111

Thelma Ablea
Swenson A ASSCCIMCS
10352 S. Sede)
Cheap. IL 60643
(312)4454677

Carl A. Beek
Charles Beck Marlow ray,
Church Rm.
Bog of Priam. PA 19403
(215)2650500

Melvin W. BelA
Mel Boldt A Asunutes
320 Sem* School Street
Mt Respect. IL 66056
OM 394-4550

Bernard S. Brovarirg
General Daum Service..
V3271 Goldestrod Lane
Gerematenn. MD 201744010
(301) 4264040

R *odd B. Colin
Cobea & Company
1300 East 913 St 1310 Bood Court 13
Ckniaod. OH 44114
(216) 5761040

Hope Eastman
Paley. Ronan &Cooper
One Bethesda Cater
4603 Harspdea Lane
Bethesda. MD 20114
(301) 6567603

Gan D Fields
Fields. Lens. Mager a Rod
4155 Era :even Ave Suite 311
Deaver. CO11222
(303) 7584460

Dann Frain,
COMPUTERS and
400 Renausance Crain. Susie 300
Dewitt. MI 48243
(313) 4466129

Jere Glover. Eui
1723 IL Street NW

Washington. DC 26036
(202) 775.1135

L. Gene Grtflith,
Gregory Mfg. Company
P 0 Boa 1623
Jackson, MS 39205
(601) 3554429

Robert L. Haddad
Price Waterbome
One Federal Street
goatee, 61A 02110
(617) 4234310

Samuel N Hope III
Hope Dooms Systems
207 Ern Buffalo St. Sole 507
Mdsatitte. WI 53202
(414)271.2933

S1 Mudge
So.. Mudge A Cowper,
P 0 Ifox 1375
Stamford. CT 06904
(203)327)132

Robert Philp
Arthur Andersen A Company
5600 InturFtre
pales. TX 75105
(214) 7414300

Gard Pir.kas
Nun iron. Gorden
7703I,J.-Alsaves Road
Dallts. TX 2627u
(214) 3634715

Joha C !come
Pace- S., .ms, Ise-
900 Technology Park Dine
Bilienn. MA 01121
(617)6674401

Brad Rona
Smarr Coil System
4677 Maaufactiung Road
Cknhod. OH 44135
(216) 3624)43

James C. Rompepe
Romper.. Powers & Spann. Inc
1403 I St, N.W. Sate 1155
Waslungten. DC 20015
(202)64241110

Eve Slap
Matt Slop Saturn. lac.
255 EMI Cleve/sod Ave
Newark. DE 197)1
(302) 4314100

Calm.. A Vegaola
Carne.. A Vignola Associates. lac
1031C Southwest Boulevard
Jefferson Clip. MO 65101
(314)6363121
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EA Rowse of Equantatibal
Connotttte on tig yabitiarp
olisogtou. NC 2051542113

Ittier1s9t: 202-225-3961

July 28, 1987

The Honorable Doug Walgren
Chairman
Subcommittee on Science,

Research and Technology
2321 Rayburn House Office Building
Washington, DC 20515

0111 NUS
trNDYKKOI

mmorm0411A
AtntunMAIA.
A.OWMVA

Dear Doug:

Thank you for your recent letter concerning possible amendments
to the Bayh-Dole Act. I appreciate very much the cooperative
working relationship which has developed on this issue.

Unfortunately, with respect to the particular issue you raise --
inclusion of government owned, contractor operated (GOCO's) in
the Act -- I must demur. While I can easily understand the
interest of you and other members of your Committee on Science
and Technology in this issue it does appear to require greater
legislative scrunity.

I would be glad to work with you to craft a separate bill which
would accomplish the goal you seek. Hopefully through such a
legislative vehicle, we will be able to give this issue the
attention it deserves. Once such a bill is introduced, I will
be happy to work with you to schedule a hearing on the matter.

Thank you again for your thoughtfulness.

With warm regards,

RWX:dbv

Yr.

1.1.73,

Since :l y,

OBERT W. XASTENHEIER
Chairman
Subcommittee on Courts,

Civil Liberties and the
Administration of Justice
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