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TEE ROLE OF SCIENCE AND TECHNOLOGY IN
COMPETITIVENESS

TUESDAY, APRIL 28, 1987

House oF REPRESENTATIVES,
COoMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, RESEARCH ANG 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. WawGreN. 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 final
day we'll look at some of the President’s suggestions on competi-
tiveness, on technology transfer legislatik 1 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
groposals to change, the focus of the present National Bureau of

tandards. 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 auother 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

@ .




2

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 reclly 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 irdustry.

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 govemmentwide 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.

hArev there other opening thoughts that members would like to
share?

TNo 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. RirteR. Thank you very much, Mr. Cheirman. 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
playmg an active role in the hearings. .

I'm pleased to testify today before our Subcommittee on Science,
Research and Technology regardi:.g 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 Na’'on cannot significantly improve its
ability to develop and manufacture innovative and quality prod-
il'Ct'S’ we cannct but witness a decline in the American standard of

iving.

In the past, America’s greatest strength wes 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 investmen. for new product
| development, in many cases faster and better than us.

g America’s ability to compete on an unlevel playing field has been
E the banner waived on inter.iational trade issues, but in too many
: industries we're just not winning the race to commercialize our
own scientific .nnovations. The United States requires 3.to 5 years
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to commercialize developments that take 2 to 3 years in Eurdpe
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 biotechnolo
and sugerconductivity 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 ]eads 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-
Eli\?gglIC]Bureau of Standards and Industrial Competitiveness

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

ay.

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 romote
the most promising research and development which can opti-
mized for industrial applications.

It would encourage and participate in cooperat.ve programs, with
industrv, 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
,gg(t:esses that will expand industrial competitiveness in the United

es.

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

It would sufpport and eicourage the adoption of advanced and
flexible manufacturing concepts by American Industry.

3
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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
industléy recognition.

Mr. Chairman, our committee has a bill :o 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-
cral 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 too! 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
would 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

rivate sector representing a cross section of America’s industrial

ase, including small business. The idea here is that the board is
really a representsative 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 tgat 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 %pply 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 § years.

In the past, R&D si)onsored 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-
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sion of the global economy, the explosion of global innovation, we
are seeing a lag of military technology behind civiiian technology.

Given the pace of technological advances, this scenario has prob-
ably been repeatéd in many industries in addition to semiconduc-
tors. Yet, becausge 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-
omraendations to establish a semiconductor manufacturing insti-
tute, SEMATECH. This member introduced the SEMATECH
amendment in the Energy and Commerce part of the traede bill to
bring that function into the Commerce Department. But, it seems
that often DOD ig the only oryanization 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 stroag 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 econcmy.
With the advent of 2 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-s 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 introduced—we’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 REFORE THE SUBCOIMAITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY
ON H.R. 2068
THE NATIONAL BUREAII OF STANDARDS AND INDUSTRIAL COMPETITIVENESS

APRIL 28, 1987

Jotroduction

Thork you, Mr. Chalrman. 1 om pleased to testify today before the
Subcommittee on Sclence, Research and Tochnology rcaarding legislation
rocently Introduced by myself as well as you (Congressman Walgren),
and Congressman Rochlert, Brown (CA), Glickman, and Morrison (WA)
entitled the tlatlonal Bureav of Standards and Industrlal
Competltivenass.

| belleve that manufacturing Is still the foundation of our
natlion's econony and will ce-tinue vo be critical to future economic
succoss and stablilty. |If this natlon cannot significantly improve
Its sb111ty to develop and manufacture Innovative and quality
products, wo cannot but witness a deciine In the American standard of
Iiving.

la the past, America's greatost strongth was derlved from our
ablllty to take research esults and proouce Innovative technologlical
products for the wor!J. Over the last few yoars, howovar, tho rost of
the Industrial wor!d has learned how to cspitallze on our governmentts
end private soctor's R&D Investuont for new product development -- In
many cases faster and batter than us.

America's abllity to compete on an unlovel playing fleld has been
tho banner waved on-International trzde Issues, but In too many
industrios wo 3are Just not winning the race to commerciallze our own
sclentl flc Innovations. The U.S. requires 3 to 5 years to
commerclalize developmonts that only tzke 2 to 3 yoars In Europe, and
1 to 2 yoars In Jopan. VCR's were Invented hero, but doveloped to
commercial domlinance in J~pan, as were Just about all the major
Innovations In consumar ofectronics. We've soon what has happened to
large scale semlconductors. WIII blotechnology and superconductivity
be next? The race Is already on to develop superconducting materials
and products. The Japanese MITI (Hinlstry of International Trade and
Industry) coalltlon mot 8 days after [BM announced Its breakthrough on
superconductivity, and beqan formu. (Ing strategles for applying this
sclenco to new products.




H,R, 20A8

To address this problem of American manufacturing industry's
ability to compete wor!dwide, | have introduced H.R. 206&. 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 expand“na the horizons of this nation's preeminent industriat
national laboratory, the National Bureau of Standards (MRS).

0f all the government laboratories, NRS has the most experience in
pooling industry resources to solve problems and meet new
technciogical challenges. MBS has been a flagship laboratory for
Amerira and leads In such important fields as manufacturing
automation, robotics, and materials development.

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

Through this new Division, NBS would:

- act as the Governmentts focal point for industriat
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 epplications;

- encourage and participate in cooperative programs, with
industry, universities and o*her Government laboratories, which are
deslanad to transfer advanced technology to small business and
industry engaged in production and manufacturing;

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

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

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

~ create a natlonal 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;

Q 13
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- 1identify reaulatory and other barriers to increased
productivity, product commercialization and competitiveness; and

- initiate the concept of Competitiveness Impact Statements,
which could serve as an additiona! tool to study the potential impact
major actions of federal agencies have on international trade and the
sbility 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 Board. The advisory board would be composed of 3
qgovernment representatives and 7 members from the private sector
representing a cross-section of Amaerica's industrial base, including
small business. The Board 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 $20 million for
the first year of operation, $30 million for the next two fiscal
years, and %50 million for the following five years, for a total of
%330 million for eight years.

Legisliative Comparison

In the past, research and development sponsored by the Depariment
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 !ess important and lagged behind commercial
technology".

Given 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 Roard's recommendations to establish a
semiconductor manufacturing institute. By not having a focal point
for non-defense indusirial technology, we will continue to see this
void filled by DOD, which does have a legitimate interest in a strong
manufacturing base. However, DN's needs are clearly different than
those of the commercial marketplace.

Furfher; 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

1 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 strateqgies for
applying recent breakthroughs in superconductivity to new products?

¥nile our federal research and development organization has worked
effectively in the past, it is evident that it is not sufficiently
responsive to the private sector's needs. Yith 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.

| believe my approach to better utilize the existing, and
successful, entity of the MRS in addressing our nation's manufacturing
problems Is a modest, cost effective and responsive approach. MRS
has 2 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 industriatl
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. | believe my legistation could
provide an appropriate and a rapid response to the new global
chal lenge.

15
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To establish the National Bureau of Standards and Industrial Competitiveness,
and for other purposes.

IN THE HOUSE OF REPRESENTATIVES

APRIL 9, 1987
Mr. Brrree (for himself, Mr. WALGREN, Mr. BOEELERT, Mr. BrowN of Califor-
nia, Mr. GLickMAN, and Mr. MoReigoN 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
Compctitiveness, and for other purposes.

1 Be it enacted by the Senate and House of Representa-
2 tives 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
markets. Leading offshore industrial countries as well
as emerging and developing nations are increasingly
taking advantage of inexpensive labor, modern technol-

ogy, and favorable government support to produce

Y W W N =

‘manufactured products which compete very favorably
with those of American industry.

(2) While the United States iz changing the face
of its industrial economy, the key to maintsining and

Ww W 3 O

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 stimuleting cooperative work among pri-
15 vate industrial organizations in efforts to surmount
16 technological hurdles. The National Bureau of Stand-
17 ards has served as the national and industry focal point
18 in developing automated manufecturing 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 slready begun research and

24 development initiatives in various new technologies, in-

OHR 2068 IH
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3
cluding biotechnology and--bioprocessing, advanced ce-

ramics and polymers, and advanced electronics.

SEC. 3. PURPOSE.

It is the purpose of this Act, through the National

Bureau of Standards and Industrial Competitiveness—

(1) to promote private sector initiatives to capital-
ize on advanced technology;

(2) to identify, with the cooperation of all Federal
agencies, Government-sponsored research and develop-
ment efiorts which offer the potential of industrial ap-
plications to strengthen America’s competitiveness,

(3) to select +nd develop through cooperative ef-
forts between industries, universities, and government
laboratories, the most promising research and develop-
ment products, which can be optimized for commercial
and industrial applications; and

(4) to promote shared risks, accelerated develop-
ment and commercialization time and pooling of skills
which will be necessary to strengthen America’s manu-

facturing industries.

SEC. 4. DEFINITIONS.

As used in this Act—

(1) the term “Bureau” means the National
Bureau of Standards and Industrial Competitiveness as
designated by section 5(a);

18
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(2) the term ‘“‘Secretary” means the Secretary of

Commerce;

(3) the term “Director” means the Director of the

National Bureau of Standards and Industrial Competi-

tiveness;

(4) the term “Deputy Director” means the

Deputy Director for Industrial Competitiveness ap-

pointed pursuant to section 5(b);

(5) the term “Division” means the Industrial

Competitiveness Division esmbﬁshed by such section;

(6) the term “Board” means the Industrial Com-
petitiveness Board established by section 7(a); and
(7) the term ‘“Fund” means the Industrial Com-

petitiveness F;und established by section 11.

SEC. 5. NATIONAL BUREAU OF STANDARDS AND’INDUSTRIAL
COMPETITIVENESS.

(a) REDESIGNATION.—The National Bureau of Stand-
ards of the Department of Commerce shall, after the date of
enactment of this Act, be known as the National Bureau of
Standards and Industrial Competitiveness. Reference in any
other Federal law to the National Bureau of Standards shall
be deemed to refer to the National Bureau of Standards and
Industrial Competitiveness.

(b) InpusTRIAL COMPETITIVENESS DIvisioN.—There

shall be within the Bureau an Industrial Competitiveness Di-

@HR 2068 TH
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vision. The Division shall, subject to the requirements of sec-
tion 7 (relating to the Industrial Competitiveness Board), be
headed by a Deputy Director for Industrial Competitiveness
who shail be appointed by the President, by and with the
advice and consent of the Senate. Before any person is ap-
pointed &s Deputy Director, the President shall afford the
Board an opportunity to make recommendations with respect
to such appointment.

(c) CoMPENSATION oF DIRECTOR AND DEPUTY DI-
RECTOR.—Subchapter IT of chapter 53 of title 5, United
States Code, is amended—

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

“Director, National Bureau of Standards and In-
dustrial Competitiveness, Department of Commerce.”;

(2) by adding at the end of section 5315 the
following:

“Deputy Director for Industrial Competitiveness,

National Bureau of Standards and Industrial Competi-

tiveness, Department of Commerce.”’; and

(3) by striking out “Director, National Bureau of
Standards, Department of Commerce.” in section
5316.
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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—

5 (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 Govemment: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 snd' participate in cooperative
15 programs which employ the management, technical and
16 financial resources of industry, universities, and Gov-
7 ernment laboratories and which are designed to trans-
18 fer advanced technology to small business and industry
19 engaged in preduction 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 persomns;
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1 (6) t support and encourage adoption of advanced
2 and flexible manufacturing concepts by American
3 industry;
4 (7) to provide United States business and g¢ sern-
5 ment with a national clearingl ~use of “best practice”
6 information and techniques for continuous improvement
1 of quality and productivity, including those successful
8 quality improvement strategies and progre.us that have
9 received special government or industry recognition;
10 (8) to identify reguiatory 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 As 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— .
OHR 2068 IH
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() the international trade of the United
States, and-

(i) 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,
and
(C) make such statement available to the public.
In the case of emergency action, the statement required
under subparagraph (B) may be published immediately after
the actions affecting international competitiveness is taken.
SEC. 7. INDUSTRIAL COMPETITIVENESS BOARD.

(2) APPOINTMENT.—There shall be within the Bureau
an Industrial Competitiveness Board. The Board shall exer-
cise general supervision and policy control of the Division.
The Board shall consist of eight members, appointed by the
Secretary, after consultation. with appropriate private sector
research and development and technology-based organiza-
tions (such as industrial companies, and trade and product
associations).

(b) MeMBERSHIP.—Of the persons appointed to the
Board— )

(1) three shall be from the Federal Government;

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

senting a cross-section of American’s industrial base,

including large and small business.

(c) CHAIRPERSOM AND VICE-CHAIRPERSON.—The
Secretary shall designate one member of the Board as chair-
person and one member as vice-chairperson for a term of
office not to exceed three years. The vice-chairperson shall

perform the duties of the chairperson in the latter’s absence.

© 0 O At W W N

In case a vacancy occurs in the chairpersonship or vice-

Pk
(=}

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 (b}2) 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 exvess of two consec-

24 utive terms. The initial Board members shall be appointed

24
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not later than ninety days after the date of the enactment of

this Act.

(e) MeETINGS.—The Board shall meet at least once
every three months at the call of the chairperson, or upon the
written request of two of the members. A majority of the
voting members of the Board shall constitute a quorum.

() CoMpPENSATION.—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
equivalunt of the rate provided for level GS~18 of the Gener-
al Schedule unde: -ection 5708 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.

(g) ApprTIONAL AUTHORITY.—The Board shall—

(1) establish the-policies of the Buresu relating to
functions under this Act, in accordance with applicable
policies established by the President and the Congress;

(2) assist in the drafting of the budget of the Divi-
sion; and

(3) approve or disapprove every grant, contract,
or other funding arrangement proposed under the Divi-

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

OHR 2068 IH
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rangement involving a commitment of less than

€200,000 may be made by the Dcputy Director with-

out specific Board action, if the Board previously re-
viewed and approved the program of which that com-
mitment is a part.

(h) CommissIoNs.—The Board is authorized to estab-
lish such special commissions as it may from time to time
deem necessary for the purposes of this Act.

(i) CoNsULTATION IN BUDGETARY DECISIONS.—The
Secretary shall provide assistance to the Board in carrying
out its functions as described under subsection (g).

() PLANNING OF D1vISION PROGRAMS.—As a basis for
the selection and conduct of the Division's programs, the
Dcputy Dircctor shall prepare, for the approval of the Board,
a short-range plan of activities and a long-range plan of ac-
tivities. Each plan shall as fully as possible prioritize the full
range of research activities appropriate to the Bureau. Such
plans shall be prepared within one ycar after the initial selcc-
tion of the Deputy Director, and each such plan shall be up-
dated annually.

SEC. 9. ANNUAL REPORTING.

The Deputy Director shall submit an annual rcport to
the Director, the Secretary, and to Congress, detailing activi-
ties of the Division, including staff changes, status, and oper-

ational costs, together with an accounting of program alloca-

OHR 2068 IH 2 8
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tions and project activity including current status of each

project in the Division. ,

SEC. 10. STANDARDS' AND INDUSTRIAL COMPETITIVENESS
FUND.

(2) ESTABLISHMENT AND PurrPOsSE.—There is estab-
lished in the Treasury of the United States the Standards and
Industrial Competitiveness Fund. The fund shall be available
to the Director, in accordance with appropriations Acts but
without fiscal year limitation, for use ac a revolving fund to
carry out the industrial competitiveness activities of the
Bureau.

(b) DEPOSBITS TO THE FUND.—There shall be deposited
in the Fund—

(1) funds appropriated pursuant to section 11 of
this Act;

(2) payments received from any source for prod-
ucts, services, or property furnished in connection with
Bureau sctivities;

(3) royalties earned by the Bureau from success-
fully commercialized products funded in whole or part
by grants or cooperative agreements executed by the
Bureau; and

(4) donations accepted by the Director on behalf

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

©HR 2068 JH
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SEC. 11. 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. uvJ0,900 for the next five fiscal years.

O
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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 UNITED STATES

APRIL 3 (legislative day, MAaRCH 30), 1987

Mr. HoLrines (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 enacied by the Senate and House of Representa-
2 tives of the United Sta‘es of America in Congress assembled,
3 That this Act may be cited as the “Technology Competitive-
4 ness Act of 1987".

5 TITLE I—NATIONAL 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. (8) 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 niques 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-
11 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 manufactﬁrers is able to provide these essential techni-
25 cal services, the Federal Government should maintain

8 907 18
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a national science and technology laboratory which is

[y

able to provide methods, measurement standards, and
associated technologies and which is able to work with
United States companies to use new techniques to.im-
prove products and manufacturing processes; and

“(5) the Federal Government’s measurement 2nd
technology laboratory also can and should serve as a

clearinghouse to assist trade associations, State tech-

O 0 = O O A W

nology programs, labor. organizations, and universities

bt
o

to disseminate information on new basic technologies,

including automated manufacturing processes, to inter-

ested large and small industrial companies which face
strong competition from foreign sources.

“(b) It is the purpose of this Act to establish a National
Inst,.ute of Technology to serve as a national' laboratory
which will provide the. measurement and technological serv-
ices essential for scientific and engineering: progress, inter-
state commerce, improved product reliability and manufactur-

ing processes, and guaranteeing that products protect public

safety.”.
Sec. 102. Section 2 of the Act of March 3, 1901 (15
U.S.C. 272), is amended to read as follows:

“ESTABLISHMENT, FUNCTIONS, AND ACTIVITIES

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

25 of Commerce a science and technology laboratory to be

8 907 I8
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1 known a8 th.e National Institute of Technology (herei:iafter
2 referred to as the ‘Instiiute’.).
3 “(b) The Secretary of Commerce (hereinafter referred to
as the ‘Secretary’) is suthorized to—
“(1) develop, maintain, and retain custody of the

4

5

6 national standards of mesasurement, and provide the
7 means and methods for making measurements consist-
8 ent with those standards, including comparing stand-
9 ard8 used in scientific investigations, engineering, in-
10 dustry, commerce, and educational institutions with the

11 standards adopted or recognized by the Federal

12 Government;

13 “(2) contribute to United States industrial capac-
14 ity by conducting research and cooperating with indus-
15 try to develop the measurements, mea,snirement meth-

16 ods, and basic technology needed to improve quality
17 control, to modernize manufacturing processes, to

18 ensure product reliability, manufacturability, functiona-

19 lity, and cost-effectiveness, and to facilitate the more
20 rapid commercialization of products based on new sci-
21 entific discoveries in fields such as automation,

22 advanced maierials, biotechnology, and optical
23 technologies;
24 “(3) determine, compile, and evaluate physical

constants and the properties and performance of con-
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ventional and advanced materials when they are impor-
tant to science, engineering, education, commerce, and
industry -and are not available with sufficient accuracy
elsewhere;

“(4) develop a fundamental basis and methods for
testing materials, mechanisms, structures, equipment,
and systems, including those purchased for the use of
the Federal Government;

“(5) assure the compatibility of United States na-
tional standards with those of other nations;

“(6) cooperate with other departments and agen-
cies of the Federal .G;)vemment, intiustry, and private
organizations in establishing standard practices, incor-
porated in codes, specifications, and voluntary consen-
sus standards; ]

“(7) advise government and industry-on scientific
and technical problems;

“(8) invent, develop, and (when appropriate) pro-
mote transfer to the private sector of devices to serve
special national needs; and

“(9) assist interested trade associations, State
technology agencies, labor organizations, and -universi-
ties to disseminate information on new basic product

and process technologies, particularly automated manu-
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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 techniqﬁes;
11 “(4) cooperate with the States in securing uni-
12 formity 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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advanced materials, ionizing and nonionizing radiation,
radio waves and signals, and electromagnetic signals;

“(8) develop and test standard interfaces, commu-
nication protocols, and data structures for computer,
automation, and telecommunications systems;

“(9) perform resem:ch to develop standards and
test methods to advance the effective use of computers
and related systems and to protect the information
stored, processed, and transmitted by such systems;

“(10) determine properties of building materials
and structural elements, and e;lcourage their standardi-
zation and most effective use, including investigation of
fire-resisting properties of building materials and condi-
tions under which they may be most efficiently used,
and the standardization of types of appliances for fire
prevention;

“(11) undertake such research in engineering,
mathematics, computer science, materials science, and
the physical sciences as may be necessary to carry cut
and support the functions specified in this section;

“(12) compile, evaluate, publish and otherwise
disseminate general scientific and technical data result-
ing from the performance of the functions specified in

this section or from other sources when such data are
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important to science, engineering, or industry, or to the
general public, and are not available elsewhere;

“(13) demonstrate the results-of the Institute’s ac-
tivities by exhibits or otherwise as may be deemed
most effective, and including the use of scientific or
technical personnel of the Institute for part-time or
intermittent teaching and training activities at educa-
tional institutions of higher learning as part of and inci-
dental to their official duties; and

“(14) undertake such other functions similar to
those gpecified i;1 th. subsection as the Secretary de-
termines appropriate.”.

Sec. 103. The first section of the Act of July 16, 1914
(15 U.S.C. 280), the first section of the Act of March 4, 1913
(15 U.8.C. 281), and the first section of the Act of May 14,
1930 (15 U.S.C. 282), are repealed.
SEc. 104. The Act of March 3, 1901 (15 U.S.C. 271 et
seq.), is amended by adding at the end the following:
“STUDIES BY THE NATIONAL ACADEMIES OF
ENGINEEBING AND SCIENCES
“SEc. 19. The Director shall, to the extent appropris-
tions are available, periodically contract with the National
Academy of Engineering and the National Academy of Sci-
ences' for advice and studies to assist the Institute to serve
United States industry and science. The advice and studies
may include—
- 36
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(1) sigpi,ﬁcant national needs and opportunities in
menufacturing and emerging technologies; and
“(2) potential activities of the Institute, in coop-
eration with industry and the States, to assist in the
transfer and dissemination of new technologies for
manufacturing and quality assurance.”.
Sxc. 105. The Act of March 8, 1901 (15 U.S.C. 271 et
seq.), is amended by striking ‘“National Bureau of Stand-

ards”, “Bureau” and “bureau’’ wherever they appear and

* inserting in lieu thereof “Institute”.

TITLE O—COOPERATIVE CENTERS FOR THE
TRANSFER OF RESEARCH IN MANUFACTURING

Sgc. 201. The Act of March 3, 1901 (15 U.8.C. 271 et
seq.), as amended by this Act, is further amended by z;dding
at the end the following:

“SEc. 20. (a) The Secretary, through the Director, shall
provide assistance for the creation and support of regional
Cooperative Centers for the Transfer of Besearch in Manu-
facturing. Such Centers shall be affiliated with any universi-
ty, or other nonprofit institution, or group thereof, that ap-
plies for and is awarded a grant or enters into & cooperative
agreement under this section. Individual awards shall be de-

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

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
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“(1) the transfer of new basic manufecturing tech-
nology- and techniques developed at the Institute to
Centers and, through them, to manufacturing compa-
nies throughout the United States;

“(2) the participation of individuals from industry,
universities, State governments, and; when appropri-
ate, the Institute in cooperative research and technol-
ogy transfer and research activities; '

“(3) the training, education and participation of
individuals in the use:of new manufacturing and pro-
duction technologics;

“(4) the further development of a generic research
base in manufacturing technology, with special atten-
tion to economically significant activities in which indi-
vidual companies have little incentive to perform them-
selves, to state-of-the-art manufacturing issues, and to
efforts to make new manufacturing technology and
processes usable by small and medium-sized companies.
in the United States;

“(5) the dissemination of scientific, engineering,

_ and technical information ‘about manufacturingto other

researchers and to industrial firms, including small and
medium-sized manufacturing companies;
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“(6) the utilization, when appropriate, of the ex-
pertise and capability that exists in Federal !aborato-
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, and
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 possibl;a,
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 manufacturix}g
industries.

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

25 any Center created under subsection (a) of this section for a
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Period not to exceed ten years. The Secretary may not pro-
vide to a Center more than 50 per centum of the- capital and
annual operating and maintenance funds required to create
and maintain such Center.

“(2) A person may submit.to the Secretary an applica-
tion for financial support under this subsection. In order to
receive assistance under this gection, an applicant shall pro-
vide information considered adzquate by the Secretary that
private, university, State, or other non-Federsl sources have
furnisked adequate assurances of contributions of funds equal
to or greater than 50 per centum of the proposed Center's
capital and annual onerating and.maintenance costs. Each
applicant shell also submit, as part of such applicant's pro-
posal, a plan for the allocation of the legal rights associated
with any invention which may result from the proposed Cen-
ter's research and technology transfer activities.

“(8) The Secretary shall subject each such application
to merit review, peer rcview, or other similar proce;ss. In
making a decision whether to approve such application and
provide financial support under this subsection the Secretary
shall consider (A) the merits of the application, particularly
those portions of the application regarding technology trans-
fer, training and education,. and research to adapt manufac-
turing technologies to the needs of particular industrial sec-
tors, and (B) geographical diversity.

.s.m 18 4 G
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“(4) Tl_}e .px"ovisions of chapter 18 of title 35, United
Sa;.tes Q}ode,.‘shq.‘!l (to the extent not inconsistent with this
secﬁon) aI;ply to the _promotion of technology from research
by Centers under this section.
“(d) There are authonzed to be appropnabed for the
purposes,‘ of carrying out this section not -to exceed.
$40,0Q(;,000 fgg fiscal year 1988, not to exceed $40,000,000
for fiscal year 1989, and not to exceed $40,000,000 for fiscal
year 1990.”,

TITLE III—PRODUCTIVITY AND TECHNOLOGY
ADMINISTRATION

Sec. 301. (a) Section 5(a) of the Stevenson-Wydler
Teshnology Innovation Act of 1980 (15 U.S.C. 3704(a)) is
amended to reed as follows:

“(a) IN GENERAL.—There is established in the Depart-
ment of Commerce a Produetivity and Technology Adminis-
tration, which shall operate in accordance with the provi-
sions, findings, and purposes of this Act. The Administration
ghall mclude—

“1) the Nartional Institute of Technology, whose

Director shall report directly to the Under Secretary;

“(2) a policy analysis and information office,
which shall be known as the Office of Productivity,

Technology, and Innovation;

8 907,18 41
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“(3) the National Technical Information Service;
and
“(4) such other agencies, programs, and activities
of the Department of Commerce as the Secretary
determines should be included within the Adminis-
tration.”.

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

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

" read as follows:

“(b) UNDER SECRETARY AND ASSISTANT SECRE-

TARY.—The President shall appoint, by and with the advics

and congent of the Senate—

“(1) an Under Secretary for Productivity and
Technology, who she'l be compensated at the rate pro-
vided for level III of the Executive Schedule in section
5314 of title 5, United States Code; and

“(2) an Assistaat Secretary for Productivity,
Technology, and Innovation, who shall be coxﬁpensated
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-

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

24 as follows:

Jom
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“(c) Duries.—The Secretary; through the Under Sec-
retary and on a continuing basis, shall—

“(1) supervige and manage the Administration and
its agencies, programs, and activities; and
“(2)- consistent with the provisions, findings, and

purposes of this Act and the Act of March 3, 1901 (15
~U.S.Q. 271 et seq.), cooperate with United States in-
dustry to formulate and carry out policies and activities
to assist industry to improve its productivity, technolo-
gy, and ebility to compete successfully in world
markets,”.

() Section 5 of the Stevenson-Wydler Technology
Innovation Act of 1980 (15 U.S.C. 3704) is amended—

() by redesignatix;g subsections (d) and (e) as sub-
sections-(e) and (f), respectively; and
(2) by inserting immediately after subsection (c),
as amended by this Act, the following:

‘“(d) FurtHER DUTIEs.—The Secretary, through the
Under Secretary and Assistant Secretary and on a continuing
basis, shall conduct policy analyses and propose public and
private actions to improve United States industrial productiv-
ity, technology, and innovation. As part of such responsibil-
ities, the Secretary, through the Assistant Secretary, shall—

“(1) determine the relationship between. techno-
logical developments and international technology

+8 907 I8
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transfers and the productivity, employment, and per-
formance of Uni\ted States and foreign industries;

“2) monit&f‘@nd analyze the efforts of other na-
tions to target industries and markets within- the
United States;

“(3) identify technological needs, problems, and
opportinities within and scross industrial sectors
which, if addressed, could make a significant contribu-
tion to the economy of the United States; and

‘‘(4) propose and i)ublicize public and private ac-
tions which- may improve industrial productivity and
technologies in the United States, including policies

" which make the results of Federally-funded research
and development more useful to United States
industry;

“(5) propose and support studies and policy ex-
periments, in cooperation with other Federal depart-
ments and agencies, to determine the effectiveness of
measures with the potential of advancing United States
technological ‘innovation;

“(6) provide that cooperative effcrts to stimulate
industrial innovation be undertaken between the Assist-
“ant Secretary-and other officials in the Department of
Commerce responsible for such areas as trade and eco-

nomic agsistance;

890718 B 4:;
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“(7) encourage and assist the creation of centers
and other joint initiatives by State or local govern-
ments, regional organizations, privatz businesses, insti-
tutions of higher education, nonprofit organizations, or
Federal laboratories to encourage technology transfer,
to stimulate innovation, and to-promote an appropriate
climate for investment in technology-related industries;

) propose and encourage cooperative research

involving appropriate Federal entities, State or local

governments, regional organizations, colleges or uni- .

. versities, nonprofit organizations, or:p:i\?ate»industry to
prom’ote the common u;xe of resources, to improve
training programs and curricula, to stimulate interest
in high technology careers, and to encourage the effec-
tive dissemination of technology skills within the wider
community; ’

‘ “(9) consider government measures with the po-
tential of advancing Uiited States technological inno-
vation and exploiting innovations of foreign origin; and

“(10) publish the results of studies and policy
experiments.”.
TITLE IV—ASSISTANCE OF
COMMERCIALIZATION AND MANUrACTURING
SEC. 401. The Stevenson-Wydler Technology Innova-

25 tion" Act of 1980 (15 U.8.C. 8701 et seq.) is amended—

820718
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(1) by rede~ignating sections 6 through 18 as sec-
tions 7 through 19, respectively; and
(2) by inserting after section 5 the following:
“PROGRAMS TO ASSIST COMMERCIALIZATION AND
‘ MANUFACTURING
“Sec. 6. (a) COMMERCIALIZATION AWAEDS TO
SmarL BusiNesses.—(1) The Secretary, through the Under
Secretary,. shall establish a program for the purpose of
making awards to United States businesses with less than
500 employees in order to assist such businessg‘.‘&s to commer-
cialize new scientific discoveries of great potent'ia.l economic
and competitive valus. The awards program shall have—
“(A) a first phase for determining, to the extent
possible, the scientific and technical merit and feasibili-
ty of proposals submitted pursuant ta program solicita-
tions; and
“(B) a second phase to develop further proposals
which have shown particular technical meri* and feasi-
bility during such first phase.”
Where two or more proposals specified in subparagraph (B)
of this paragraph are evaluated as being of approximately
equal technical ment and feasibility, special consxderatlon
shall be given to those applicants who s}mw pvndgn.ce of fund-
ing commitments from non-Federal sou;'ceé 6f capital.
“(2) An award made under the first phese specxﬁed in
paragraph (1{A) of this subsection shall not exceed

8 907. 18 :
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$100,000. An award mede under the second phase specified
in paragraph (IXB) of this subsection shall not exceed
$1,000,000.

“(b) COMMERCIALIZATION AWAEDS T0 JOINT Re-
SEARCH VENTURES.—(1) The Secretary, through the Under
Secretary, shall encourage United States companies to form
joint research and development ventures for the purpose of
rapidly creating the generic technology necessary to commer-
cialize new scientific discoveries of great economic and com-

petitive pgi_téntiﬁl vélue. In addition, the Secretary may pro-

" vide financial awards to assist iu the establishment and oper-

ation of such joint ventures.

“(2) No award made under paragraph (1) of this subsec-
tion shall be made for more than one-third of the total cost of
the joint venture ove: its lifetime or its first five years,
whichever occurs first. No award shall be mede for more.
than five years.

“8) In determining whether to make an award to a
particular joint research and development venture, the Secre-
tary shall consider v.vhether the corporate members of the
joint venture have made provisions for the participation of
smal United States businesses in such joint ver sure.

' 7"(4;)’5The'S'éi§re;tary may, as appropriaté, authorize the
pa.rﬁc’ipa;;:ir'oﬂ of the Né,ﬁox;a,l Tnstitute of Techndfogy in any
L .. e e ,
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joint research and development venture created under para-
graph (1) of this subsection..

“(5) As.used in this subsection, theterm ‘joint research
and development- venture’ has the meaning given to such
term in ssction 2(6) of the National Cooperative Research
Act 0f. 1984 (15 U.S.C. 4301(6)).

“c) SmaLyL BusiNEss TECHNOLOGY LEASEBACK

Proaram.—(1) There is established in the Treasury of the

United States & Smail Business Technology Leaseback Fund
(hereafter in this section referred to as the ‘Fund’).

“(2) Effective October 1, 1987, there is suthorized to be
appropriated $50,000,000 for the purpose of.providing cap-
ital to the Fund.

“(8) The Secretary, through the Under Secretary, is au-
thorized and di;ected to—

“(A) use capital from the Fund, with the approval
of the Secretary of the Treasury, to purchase advanced
automated .ma.nufacturing equipment made in the
United States, particularly flexible manufacturing sys-
tems, suitable for use by small manufacturing firms in
the United States;

“(B) solicit proposals from United States manufac-
turing firms with less than two hundred and fifty em-
ployeeg- which ﬁsh to lease such manufacturing equip-

ment; and
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*{C) lease such equipment to those applicants who
demonstrate an ability to use suéh equipment to im-
prove manufacturing prodictivity and quélity and who
‘demonstrate-a willingness to share-the expertise they
develop through'tﬂe use of ‘such equipment with other
small manufacturing firms and ‘with the Cooperative
Centers for the Transfer of Researchi in Manufacturing
created under section 20 of the Act of March 3, 1901.

" .(4) The Secretary shall promulgate regulations to
carry out the ‘provisions of this subsection, including provi-

sions regarding lease periods and financial and legal aspects

‘of such-leases.””

TITLE V—AUTHORIZATION OF APPROPRIATIONS
Sec. 501. The Act of March 38, 1901 (15 U.S.C. 271 et
seq.), as amended by this Act, is further amended by adding
at the end the following:
“SEC. 21. (a) There are authorized to be appropriated

for fiscal year 1988 to the Secretary of Commerce to carry

out activities performed by the Institute (other than activities

performed under section 20 of this Act) the sums set forth in
the following line iteins: '

“(1) Measurement Research and Technology:
$48,202,000.

"‘(2)’ Engineering Measurements and Manufactur-

ing: $50,615,000.
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“@) Materidls Science and Engineering:
$26,846,000.

““4)  Computér Science and Technology:
$9;727,‘000.

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

“(6) Research Facilities: $9,500,000.

“(b) Notwithstanding any other provision of this or any

other Act—

“(1) of the athount authorized under paragraph (1)

" of subsection (a) of this séction, $9,000,000 is author-

ized only for the purpose .of research ‘in process and
quality control and $1,500,000 is authorized only for
the purpose of computerized data bases;

“(2) of the amount authorized under paragraph (2)
of subsection (a) of this section, $5,000,000 is author-
ized only for research in ‘Automated manufacturing,
$2,0C0,000 is authorized only to-adapt Institute auto-
mated manufscturing technology t. mect the needs of
small  business and various inductrial sectows,
$2 790,000 is euthoriz2d only for the Center for Build-
irg Technology, $5,800,000 is authorized enly for the
Center for Fire Research, $3,500,000 is authorized
only for researcl. .. improve iightwave communication
systems and related technologies, $3,000,000 is au-

thorized only for the purpose of research to improve

so0118 a0
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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 onl); for. new research on semiconductor ma-
4 terials, devices, and manufacturing processes;
5 “(3) of the amount authorized under paragraph (3)
s 6 of subpection (a) of this section, $3,500,000 is-author-
7 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 in new
16 arees of high technical importance, and $2,610,000 is
17 authorized only for the Postdoctoral Research Associ-
18 ates Program and related new personnel; and
19 “(8) of the amount authorized under paragraph (6)
: 20 of subsection (8) 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.
| “(c) Appropriations made under the authority provided
95 in.this section shall remain.available for-obligations, for.ex-
8 907 xs\5 1
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penditure, or for obligations and expenditure for periods spec-
ified in the Acts making such agpropriations.”,

Sec. 502. Section 18 (2) and (b) of the Stevenson-
‘Wydlér Technology Innovation Act of 1980, as so redesig-
nated by section 401 of this Act, is amended to read as
follows:

“(a)(1) There is authorized to be appropriated to the
Secretary for the purposes of carrying out sections 5, 11(g),
and 16 of this Act not to exceed $8,000,000 for the fiscal
Yyear ending September 30, 1988.

“(2) Of the amount authorized under paragraph (1) of
this subsection, $1,000,000 is authorized only for the Office
of the Under Secretary for Productivity and Technology;

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

Technology, and Innovation; and $8,000,000 is authorized
enly for the purpose of carrying out the requirements of the
Japanese T “Wnical Literature Program established under
section 5(e) of this Act.

“(b) In addition to the authorizations of appropriations
made under subsection (a) of this section apd section 6(c)(2)
of this Act, there is authorized (o be appropriated to the Sec-
retary for the Purposes of carrying out section 6 (a) and (b) of
this Act not to exceed $40,000,000 for the Fscal year ending
September 30, 1987.”.
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TITLE VI—MISCELLANEOUS AND CONFORMING
AMENDMENTS

SEc. 601. (a) Scction 4 of the Stevenson-Wydler Tech-
nology Innovetion Act of 1980 (15 U.S.C. 3703) is amended
by adding at the end the following:

“(18) ‘Administration’ means the Productivity and
Technology Administration established in section 5(a)
of this Act.

‘(14) ‘Under Sceretary’ means the Under Seere-
tary for Productivity and Technology appointed under
section 5(b) of this Act.”.

(b) Scction 8(b) of the Stevenson-Wydler Technology
Innovation Act of 1980, as so redesignated by seetion 401 of
this Act, is amended by striking “Director” and inserting in
licu thereof “Assistant Sceretary”. .

(eX1) Seetion 5314 of title 5, United States Code, is
amended by adding at the end the following: “Under Seere-
tary for Productivity and Technology, Department of
Commeree.”.

(2) Section 5315 of title 5, United States Code, is
amended by adding at the end the following: “Assistant Sec-
retary for Productivity, Technology, and Innovation, Depart-

ment of Commeree.”.
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-Mr. SKAGGS [presiding]. Thank.you, Mr. Ritter.

- I'm “doing.substitute duty as Chair for a little while, while the
chairman goes to the-Appropriations Committee.

How do you feel your idees jibe with Senator Hollings’ bill to
create a National Institute of Technology from NBS and OPTI?

Mr. Rrrrer, Well, T would say that my bill is a much more fo-
cused effort. It's a more modest effort. it seeks to bite off a new
Federal 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 siispect it:would be much more difficult to get off
the ground, much miore difficult to fund and much more long range
in its potential start up. :

Mr. SxAGGs. Given that.some of the witnesses that we're expect-
ing to-hear from-in the 'next panel are advocating a general expan-
sion of fqndmg levels for N£S ‘without respect to the kind of re-
structuring and redefinition. that. you're advocating in your bill, do
You'feel you;can support that regardless-of what may Kappen with
your.legislation; or how-do you: rationalize those two?

Mr. - R.“Mr. ‘Chairman, I'm interested in the substancé of
what we do here arid 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 wi 1 be able to focus
on the-ideas and the exigencies of global competitiveness ia a way
that will make the requests for funding more palatable, more
acceptable, mére understandable by people who don™t know what
NBS is or whete it is.

-Mr..Skaq@s, Trank you very much.

The genttesaun from New York, Mr. Boehlert?

--BOEHLERT. The good news is that'we've made believers out of
some of:the others, and I agree with mg' 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, 'm enamored with
your piece of leFis ation because when you told me about it and ex-
plained its implications to.me, I cosponsored it. So, I want to com-
;_ne}?d you for your leadership and encourage you to keep up 'the
1ght.

Mr. Rrrrer. I thank my colleague from New. York, and thank
him for his leadership on ‘so many of these issues. We have a real
contribution 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 q]v:lxestion to my colleagues
is, what can we do about it here in a way that takes a bit of a jump
from 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-resources to make the leap, and yet, not so overburden
the system, .or put such tremendous-demand- on the system, with
more blue-sky deésires that we turn the syster:. off and we don’t get
anywhere. So, I-believe what we have here is a modest approach to
the problem, and something we can-do, and we can do immediately.

Mr. SkAGGs. The gentleman:from Louisiana, Mr. Hayes?

Mr. Hayes. I:had 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. Rrrrer. I'm ‘sorry? We didn’t get you on as an original co-
sponsor if that's the case. .

Mr. Haves. 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 catalirst for advances, I think 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 ir-space on-another. And, the point that
you're making so eloquently is-that' this bill aims not towards a
clash, but.offering' a different perspective in-saying that you.don’t
have to. oppose defense and: oppose défense ‘Spending when' you
point-out. that. the. major empnasis -within DOD is not the same as
that which could be offered by a different-agency.

Mr. Rrrrer. Exactly. -

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 vn:
derstand that there are vantage points from which to judge scien-
tific breakthroughs, without making defense thesole area of con-
ceatration and realizing the impact on the private sector.

Mr. Rrrrer. I think tlgqat is very true. I think we have witnessed a
change in-the sources of innovation 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 computexs.

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. Sxacas. Without objection.

Mr. Brrer. 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.

Mr. Haves. And you're not meeting heads on. What you're-
.saying is, there’s a gap-that we have left and that it has to be filled
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They talked about manufacturing and it’s impact on services, and
they made a compelling :case: whereby some twice as many jobs
that exist directly in manufacturing, in this country, exist in those
services connected with mamifacturing. And, they defined those
" services as providing the.most high level, most. sophisticated, most
iighly Temunerative, bést paying in other words, jobs ir the service
industries; accounting; management planning, management jobs of
all kinds, design, engineering consulting, trucker jobs, shipping
products, and-a whole host of computer services and telecommuni-
cations services and information services and financial services
that connect up with the manufactuting economy. So, they were
- talking. of: some, I believe, 50 million or so additional jobs to those
jobs directly involved in manufacturing. That's something for us to
consider. : :
Thank you, Mr. Chairman.
[The - Technology Review article to be supplied follows:]
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The Mythof a Post-Industrial Economy

BY STEPHEN S.-COHEN AND JOHN ZYSMAN

ANUFACTURING matters mightily to the

wealth and power of the United States and

A to our ability to sustain the open soacty

we have come to take for granted. But this conten-
tionis a distinctly minonty view in the United States
today. In part this is dué to the powsr of a central

tenet of American e ght: gover:

policy should be indifferent to what makes up the
gross national product. -

is conventional view 1s supported by

authors 1. ! voks, journal anicses, op-ed pieces, and
experttes 1. They pomnt to the relentless dedline
in manu! g employment—£rom 50 percent of
alljobsin /50 to 20 percent now—and theincrease
in service ,obs, which now consttute about 70 per-
cent of all employment. These figures underwrite the

: view that develop is 2
never-ending shift from activities of the past up into
newer, more profitable activiries. 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 clear: keep hands
off, For example, in his latest Report to the Congress
on Trzde Agreements, President Reagan sets out the
Al ' £ I‘. for A, A va $.1: g
trade umbalunce. *The move from an industrial so-
ciety toward a ‘posrindustnal’ service economy, has
been one of the greatest changes to affect the de-
veloped world since the Industnal Revolution. The
progression of an cconomy such as America’s from

griculture to factunng to services is 2 natural
change.”
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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
requisite for.a prosperous economy.” .

Or, in the words of a Forbes editorial, “Instead
of ringing in the decline of our economic power; 2
service-driven economy signals the. most advanced
stage of economic development. . . . Instead of fol-
lowing the Pied Piper of ‘reindustrialization,’ the U.S.
should be concentrating its efforts on strengthening
its services.” o

In this view, America’s loss of market share and
employment in industries such as texiles, steel, ar-
pare), autos, consumer electronics, machine tools,
random-access memories, computer penpherals, and
arcuit boards is neither surprising nor bad. Itis not
a sign of failure but gan of the price of success: The
United States should be shedding sunset industnes
and moving on to services and high tech, the sunnise
sectors. Such a change 15 part of an ever-evolving
mmegaﬁom‘ diviston of labor from which everyone

ts. .

This view 1s soothing in its message, calm in tone,
confident in style, and readily buttressed by tradi-
tional economic theory. We believe 1t 15 also quite
possibly wrong. At the heart of our argument s 2
r.onon we call “direct hinkage:” many service jobs
are ughtly ued to manufacruning. Lose manufactur-
ing and you will lose—not develop—those high-
wage services. Nor 1s the relanonship between high
tech and manufactunng, hike that between services
and manufactunng, a simple case of evolunonary
succession. High tech 1s innmately tied to manufac-
tunng, not a free-floating laboratory actvity.

Our argument takes 1ssue—fundamentally—with
the widely articulated view that a service-based,
“postandustnial” economy 1s the natural successor
to an industry-based economy, the next step up a
short but steep staircase consisting of *‘stages of de-
velopment.” Because the tradinonal view jusafies
economl:dpoliacs that nsk the wealth and power of
the United States, it s, for all its conventionality, a
ternbly radical guide for policy. 1f the Uited States
wants to stay on top—or even high up—we can’t
STEPHEN S, COHEN AND JOHN ZYSMAN are professors of plan
nong and polinical scremces m&mm’y, at the Unversity of Cllxzma
at Berkeley, They co-diect the Berkeley Roundrable vt Internationsl
Ecomory (BRIE).

This artucle s odapted from Manufacturing Matters The Myth of 2
Post-Industnal Economy by Stephen S and Jobn Zysman ©
1987 by Basic Books, Inc. Printed by permussion of the publisher.
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In & related arncle m the next write on how West Germany
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Second Industnal Drvide:

: men strategus for domg the
Posnbilities of Prosperity, xall same,

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, Ametican manufacturing must automate,»
not emigrate. Moreover, it must automate in ways
that build flexibility through the imaginative use of
skilled 1abor. In a world in which technology mi-
grates rapidly and financial setvices are global, the
skills of our workforce and the talents of our man-
agers together will be our central resource.
Linksges and Wealth

Most celebrations of the shift from industry to ser-
vrces 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 mdustry is precisely what economic development
is about. The same developmental movement, the
same *‘creative destruction,” is now being repeated
in tll:e 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 agncultural produc-
tion and 2 shift of labor out of agri~:lture.

The first shift never occurted. U.S. agricultural
production did not go offshore or shnvel up. To the
embarrassment of those who view the cultivation of
large quantities of soybeans, tamatoes, and corn as
in~~mpanble with a high-tech rurure, agriculture has
sustained the highest long-term productivity of any
sector of the economy. We automated agricultu-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 industnies and services owe their Gevelopment,
scale, and survival 1o a broad and strong American
agricultural sector.

Even the employment shuft from agriculture merits
a second Jook. The generally accepted figure for U.S.
agricultural employment is about 3 million, or 3
percent of the workforce, But this figure arbitranly
excludes many categones of employment. Are crop
dusters and large-arimal veterinarians employed in
agnculture? The 3 million figure 1s blind to such
important economic realities. If we ask what would

.
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have happened to emé,loymem (and wealth) if the
United States' had shifted out of agriculture instead
of moving labor off the farm, we encounter the r»-
tion of linkage: the relationship'of agricultural pro-
duction to employment in tractor repair, ket up

-making, and grape crushing.

~The more-advanced.a’ production process, the
longer and more complicated the linkages. Primitive
farmers scrich the ground with sdicks. They need
very lide frnm cutside. Their productivity is also
very low. Modern farmers’head a”long, elaborate
chain of specialists, most of whom don’t often sct
foot.on the farm, yet all of whom'are-vital to its
successful operation and directly depend on it.

"Such finkage i not a new notion. But conventional
economics does not like linkages to be used as cvie
dence of some special econiomic importance for par-*
ticular 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 cverya'ning else. ' .
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60 million U.S. jobs,
most of which are
counted s service
employment, depend
manufacturing.
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_Thelinkages admitted in traditional economics are
all of the same spectal kind: they are locse couplings.
Each s 2 simple market relanonship between 2 buyer
and a seller, and each nvolves 2 traded good. The=
United States can, in printiple at least, make cars or
textiles with imported machines. We do it every day,
though at a steadily shrinking volume. Thes are the
loosest linkages imaginable.© - .

There are; however, nghter inkages, such as those
between agricultiiral 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 1s tech-
nically possible but economically difficult to mll
sugar cane in a country far from the sugar fields, or
to, process tomatoes far from the tomato patch, or
to dry grapes into raisins far {rom tne vineyard. An
economy like ours 15 based on an enormous number
of such tight bonds. It is not simply 2 system of loose
linkages like those that dominate the models from
which conventional economics produces its conven-
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«the scale and s

tional prescriptions.
It 1s extremely smplausible that the United States
would sustain 2 major agricultural-chemicals indus-
try if 1t 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
agncultural-machinery industry in the absence of the
world’s largest agricultu=al 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 janitonial services.
‘The Department of Agriculture provides esumates
of agnculture-dependent employment, but they out-
rageously overstate the case by tracing the food and
fiber chain up throagh textile mills and food stores.
Their 1982 estimate was 28.4 million jobs dependent
on agnculture. Using rather conservauve assump-
tions, we found that 3 to 6 million jobs—in addition
to the 3 million tradinonally classified as-agricul-
tural—car be considered part of this sector.

Manufacturing Linkages

If we tumn from agnculture to indusiry—where direct
employment is 21 million jobs—we find that even 2
remotely similar “linkage rate” weuld radically alter
the place of manufacturing 1n the U.S. economy. The
cmployment of another 40, 50, or even 60 mullion
Amencans, half to threc-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 contro! and mastery of manufactunn

.'Ecmduction, the problem is not simply that we Wlﬁ )

be unable to replace the jobs lost with service jobs,
or simply that those service jobs will pay less, or that

] s ed of adl’dsmlfl:mda will shock the
society—and polity—in poténnally dangerous ways.
Itis thag the high-paying service 10&5 that are directly
linked to manutacturing will, after a few short
tounds of industnal innovation, whither away, only

? . to’sprout up offshore.

. Many, service jobs that follow manufactunng,

.Such as wholesaling, retaihing,.and advertising,

wouldnot be directly affected if manufacturing were
to offshore producers. The sime sales effort

* jsinvolved in selling 2. Toyota as in selling 2 Buick.

The services that are directly linked to manufac-
turing are concentrated m that relatively narrow
band of scrvices that precedes 1t Examples of such

aas T ok cu e
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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; trainin and recruitment; testing services
and labs; industrial waste disposal; and the account-
ants, designers, publicists, payroll, transportation,

];e U.S.isnot and communication firms who work for the engi-
o neering firms that design and service production

i ) equipment.
shifting fr rom thTwo qucstifqn;: pose thcn}sﬂm. The first coneeens
g : ¢ nature of ‘the linkages. How can we go about e
industry to services determining ho}v ma,ﬁ); jobs would valnisl; {lr_gm the
U.S. cconomy if manufacturing were Jost? The sece
but from one ond involves scale: do services to manufacturing con- »
kind Qf stitute a scale of employment sufficient to justify a :
new set offconlccn;s, a rethinking of theory, and a
N y y recasting o icy? 5
. industrial ) The President’s Report on the Trade Agrecments
to another. Program provides an approximate answer for the
: second question: “25 percent of U.S. GNP originates
in services used as inputs by goods-producing in- v
dustries—more than the valuc added to GNP by the Y
manufacturing sector.” .. -
“But charting how miuch of this service employment .
is tightly linked to manufacturing 1s difficult. It s
should be right at the top of the economics research
. agenda, sothat it can get to the top of the policy R
,J ¢+bate. Unless it can be shown that the overwhelm-
ing bulk of those services are weakly linked to man- §
[} vfacturing, we must quickly reformulate the terms ¥
- of that policy debate. e
*_ Somie of those services that precede are so nghtly
liakéd to manvfactunng that they are best under- .
.} stood as direct extensions of it. These wonld include
+ truckers who specalize in shipping raw matenals, s
components, and semr finished goods. The U.S. tex- ¢
- -tile industry, ‘or example, 1s a major employer of
trcking services. The category of services tghtl
linked to manufactunng 1s real, and 1t 1s pcbplct{
:, But unfortunately we do not yet know how big it s. . .
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" Is Exporting Services an Answer?

e g s
1<

If, indeed, many services are tied to manufactuning,
én the United Star=s sigmificantly offset 1ts trade
déficit in merchanaise by running a surplus in trade
R : . B of services? Recent expenience provides no reason .
: ot B for assuming—wishing 1s a better word—that the .
. United States is better at exporting services than ,
is at exporting manufactured goods. The total vol- :
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Amm'cgn-nmlg silicon chips, who will?
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ume of service trade 15 an order of magnitude less
than trade 1n s. Consequently, only a sudden
multplic non of service exports could compensate
for the present deterioration :n traded goods.

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

Second, as with domestic services, large segments
of trade 1n internanonal services are directly ned to
a strong 33d technologically advanced manufactur-
ing sector. .

Consicer U.S. exports of engincenng services.
These top-of-the-hne services are knowledge-inten-
sive and empicy highly paid professionals, who 1n
tum purchase sigmifivant amounts of other services,
including telecomp.unications, data processing,
computer programraing, and legal advice. Compet-
ive advantage in engincening services depends upon
mastery and.control of the latest production tech-
nology by U.S. producers. Not very long ago we
exported such services i the steel industry. Then
US. steel producers fell behind in the design and
operanon of production technologies and facilines.
When leadership in production changed hands, the
flow of services for this industry also reversed. Now
we import those seevices from our former customers
in Europe and Japan, a'd might soon obtain them
from Korea and Brazil.

Third, 12 15 not only engincening services that go
through this developmens cycle. Financial services—
a sector in which the United States 1s sard to have 2
strong competinve advantage—are often cited as an
area where export earnings could offset deficuts 1n
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 1n bankl_x;% services may be less
rosy than we like to think. Therg 1s 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 hsung of the world's largest banks included
23 Japanese banks, 44 European banks, . .«d only 18
U.S. banks.

€0 FESRUARY MARCH 1737

S If U.S. producers of aulos, machine tools, telephones, and trousers don't buy

U.S. banks are not even parncularly succeeding in
holding on to their home market. For example, for-
e1gn banks are doing as well in California as foreign
auto producers. Six of the ten largest banks in Cal-
fornia are now foreign owned, up from two of ten
five years ago. Foreign banks now acccunt for about
40 percent of the big commeraial loans—the high
end of the business—madc in New York and San
Francisco. Setvice trade s not an alternanive to trade
in goods.

The High-Tech Litx

Some analysts, such as Robert Z. Lawrence of the
Brookings Institution, take comfort in the fact that
high-technology exports have grown in importance
for the United States. They sce that as a sign of 2

‘healthy, normal development process. But the sup-

posed U.S. advantage 1n highstechnology goods is
also deeply misleading It suggests less a distinctive
intermational advantage than a deep incapaaty to
compete with ou: industnal partaers even in moré
traditional sectors. A failure by Amencan firms to
remain competiive 1n manuafactunng processes
seems to underlie this wekness. Moreover, the US,
yosition 1n high-technology trade 15 quiie narrow
and fragile. .

In the carly eighties the range of high-technology
sectors from which a surplus was generated was ac-
tually quite narrow: aircraft, conputers, and agn-
cultural chemicals. The overall high-tech surﬁlus
disappcared by 1983, and in 1984 and 1985 high
technology, 100, ran a growing deficit, Morcover, a
Substantal portion of U.S. high-tech exports are mil-
ifary goods, which indicates more about the char-
acter of America’s strategic ties than about its
industnial competitiveness.” At 2 mimmum, miltary
sales reflect such factors as foreign policy far more
than simple commercial caleulus.

Like the service industnes, much of high tech is
nghtly linked tc traditional manufactunng, Most
high-téch "products are producer goods, not con-
sumer 1tems, despite the populanty 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 stheon chups,
who will?
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A second tie to mariufacturing is even tighter. If
high tech is to sustain 1 scale of attivity sufficient 1o
miatter, America must. control the. production of
those high:tech products it invents and designs—and
it must do 56 in a direct and hands-on'way. Usless
R&D is closcly-tied to manufacturing—and to the
+ innovation required to maintain competitiveness—
it will lose its cutting edge. For examplé, by aban-
doring the production of televisions, the U.S. elec-
tronics- industry quickly.lost the know-how to
design, develop, refine, and competitively produce
the VCR, the next generation of that product.
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Dcfc;:se: A Footnote

Until now, we have treated military needs in paren-

csis, 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. Exceptions
of that scale are never without consequences for the
rest of the system.

A strong domestic manufacturing capabilit

grestly reduces the costs of our defense effort. Di-
verse and leading-edge production of technologics
such as semiconductors, computers, teleccommuni.
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,
1f US. commercial semiconductor manufacturers,
say, fall behind foreign competitors, the military
mght not even be able to produce the components
for its own use. Domestic capability in critical links
in the production chain—for example, mask-mak-
ing, clean rooms, and design and producticn tools
for semiconductors—could quickly disappear.
Such an erosion of our ability to produce critical
tcdmok:Ena viould massively reduce our strategic
independence and diplomatic options. Whatever the
ups and downs of mulitary spending and the changes
in defense strategics, 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 leadin, -edge capacity
in chip making world quickly transfalc into a oss
of diplomatic and strategic bargaining chips.

This argumcm 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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Thmisnotyl, nor is theve likely to be in the near future, a

support the full weight of a vas: arsenal economy,
we would become vis 3 vis Japan not so different
from the arscnal Soviet economy vis 3 vis that of the
United States.

Manufacturing and Wealth

Sometimes new’ notions capture the pubhc fancy,
resonate to some clement of our expenence, and
color the way we see the world. The concept of a
“post-industrial” society 1s such a notion. But it also
obscures the preaise nature of changes in the U.S.
economy and what they mean.

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

But the relanionship’of changes in technology and
socicr{ to changes in the fundamentals of.economi-
ics—the process of creating wealth—is less clear.
There is not yet, nor 1s there likely to be.in the near
future, a postindustnal ¢conomy. The division of
labor has become infimitely more elaborate and the
production precess far less direct—involving ever
more specialized services as well as goods and ma-
tenials located far frora 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 15 sh.fung not out of in-
dustry into services but from one kind of 1ndustnal
economy to another.

Insisting that & shuf: 10 services or high technology
is “naturai” 15 itresponsible analysts and perverse
policy. The competitiveness of the U.S. economy~—
the ability ro maintain high and nsing wages—is not
likely to be enhanced by abandoning production to
others. Instead of ceding production, public policy
should actively aim to convert low-producnvﬂz,
low-wage, low-skill production processes into gl
technology, high-skill, high-wage activities—
whether they are included in the manufactunng umit
itself or counted largely as service firms.

Amerca’s declining competitiveness s troubling
precisely because emerging fundamental changes tn
production technologics and the extent and forms
of international competition are likely to prove en-
during. The international hierarchy of wealth and
power is beng reshuffled, and 1t 1, happening fast
and now. O
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: Mr. SkaGas. Thank you.

. I also thought I remembered signing up for your.bill, but if I've
. . neglected to do that——

b * Mr. Rrrrer. Well, I would be delighted. We will sign you on
o © forthwith.

Mr. SkaGas. We're going to have a quorum here pretty soon.

Mr. Rrrrer. Thank you very much.

Mr:SkaGas..Thank you for your excellent statement.

_Mr. SkaGas. Our next panel consists of Dr. Lewis Branscomb, Dr.
Gorden Millar'and Ms. Helen Davis. If you all. would please come
to the table. , b -

.1 apologize to Dr. Millar, 1 was seeing an E instead of an A.
EXCUBG fne.: i S -

Let me welcome you to the subcommittee, and we appreciate
your being here this morning ver%, 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. Brapscomb would you like to lead off with your
statement? You may either read through it, or extemporanecuslfr
make Whatever comments you wish. Your repared statements will
be inserted immediately following your or presentations.

STATEMENT OF DR. LEWIS BRANSCOMB, DIRECTOR, SCIENCE,
TECHNOLOGY, AND PUBLIC POLICY, HARVARD UNIVERSITY,
CAMBRIDGE, MA 2

Dr. Branscoms. Thank you very much, Mr. Skaggs. I shall cer-
tainly not read my testimony. It's too long for thiy 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 realities-will just take care of it, but it's
no fun being a market reality. .

As you know, I have a long relationshig, not onlg with the '

Bureau of Standards ss 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 com etitiveness
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. Asg'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 important—of 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
geneéral: purpose .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.ideasof that sort and it can play a vital
"upporting role in the development of these new institutional

" ‘mechanisms.

Unlike the-R&D dgencies of the Government, and most especial-
ly .perhaps the ‘National Science Foundation, the Bureau of Stand-
‘has 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-

: _ ‘reau’s point-of view about quality technical work is of that charac-

ter. And; since that’s the area in which our competitiveness prob-
Jems ‘in the American manufacturing industry largely lie, the
Bureau is indeed well suited to make a contribution.

In additioni, the Bureau has a.ways had very close links with in-
dustry. A large fraction 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
that run to.the-thousands, 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 th. 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 frefﬂ.xently get beaten is in design for manufacturability,
the speéd 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 £nother 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 slx;stems, 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 o do automated design, and to do computer sim-
ulation: of the desigms and test them, and release the designs into
manufacturing tooling directly through computer programs. In
order to do.that, it is essential that you pe able to characterize the
materials-you're using, characterize the processes of manufacture,
to have accurate, caiibrated 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 ,technolpgi that is at the heart of modern manufacturing, not
just the work . done in their splendid laboratory that works on ro-
tics, numerically machine tools, and things of that character.

So, in that sense, I think the Bureau has more to contribute -to
the manufacturing revolution than appears at first'glance. And, I
think it’s.very importsat 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-it. We have had few disharmony problems in
stand among the States, and yet, I would reniind you that the
very first page of our U.S. Constitution, which we revere so much
this year, empowers the Federal Government to dictate how those
national.-weights and messures 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 involved.in 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

heéar, 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 th: 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 has.not changed in a 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 [’)assed her by in this quarter century. The economy
has grown, we’ve‘become much more -dependent on technology, and
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the Bureau is still there struggling, not trying-to 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:pircent of the Bureau’s appropriated budget be devot-
ed .to its.own fundamental 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-
ence, a great deal of practical value will come 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 than—I used to say no
more ‘than 33 percent, I'll say 30 to make it round numbers. The
Bureau serves this central corporate laborstory role for the Federal
Government in the physical science, a very important role. But if
‘to0 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
gelf-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, T 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 hslf 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 notior: 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 nut just precision, that's a scientific and
technical point of view. It's not unique to the Bureau, but the
Bureau is the one institution where that kind of work is honored
and pushed and people vsho fail that standard are not rewarded.
The Bureau needs to contaminate the rest of the scientific commu-
nity end 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 jun 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 orofit secking private sector. I
think there are a number of things the Bureau does which some
cop>panies might want to participate in, and there are a number f

Q




nonprofit. institutions like. Battelle, SRI and others, that probably
also could. make. an important contribution.

Finally, let me just make .a.couple of comments about the pro-
posed legislation -and-I'll -rely mostly. on your questions. And, let me
.speak; with apologies- to- the distinguished House of .Representa-
tives, to Senate-bill 907, because T 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 .be 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 artigﬂate. I'd kind of-rather put the shoe on
the cther foot. I'd rather take the view that the Bureau-of Stand-
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 applice-
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 neighbering
states 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 thut sort of end, to legislate the De-
partment of Commerce’s deéper concern for the technical activities
in the Department. If I believed that the Coiamerce 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 care-is going to help a lot, particularly after the recent experi-
ence of the Department of International Trade and Industry, the
DITT 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 recail 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 courre 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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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 you 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 clicnt is served by
the Bureau. That service is professional, responsive, and
scientifically imaginative. Measurement techniques developed
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 capakility, given the
1ight 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.

* * *

wWhile the strong dollar, the federal budget deficit, and
encouragement of consumption probably are dominant sources of
the rapid growth of the trade deficit in recent years, they
are nnt the only source of lagging competitiveness. When the
dollar/yen ratio has stabiiized, 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 Yabor' costs.have been rising, compared to U.S. ;
competitors. Some combination of quality of management,
capital investment in tools, education of the workers and the
quzlity:of technclogy are responsible.

is miéht be expectad 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: design for
manufacturability, quick product cycles and efficient
production.

U.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. Preduction is just not a prestig2 technical
activity for America's technical community, as it is in
Japan.

In these areas NiS 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 natiornal
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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E productivity and integrity of the American scientific and
< technological enterprise. NSF is.much more concerned with
- scientific diseovery and science and englneering education.

: The ‘Bureau's. Iesearch is vital to the progress of science,
t but it is equally directed to!all the other segments of the,
IS technological process: development, design, production,

e testing. MBS does not take.that. strength or the tone of

- American..technical. muscle: for gcanted.

& NBS- scientists make many outstandingacontributions 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 worklng
effectively at technology transfer for decades. It is almost
the only agency deeply and professionally concerned with the
quality and availability of scientifjc and technical
information for applications.

The Bureau's technical philosophy is also uniquely suited to
i keeping American vechnical performance the world leader.

.. First is dedication to integrity and accuracy - in other

¥ words: getting it right the first time. That is not every
scientist's first .priority.

Second, because NBS is responsible for the pinnacle of U.S.
measurement capability, it focuses on the limits -of the
technicalily possible, and hcw these limits can be reduced to
practise in every day work. This means staylng up with or

. ahead of America's leading high tech companies - no mean

. feat, given'NBS' resources.

Third, while NBS focuses on 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 adards. No
theme of NBS work is more important or less un 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

cnaracter of the Bureau fundamentally by giving it a range of
new 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
directly with companies large and small all over the country?
Other countries, especially some of th2 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 merntion
in the President's litany of administration contril.ations tc
competitlveness.

~ Why? )

-

First, the Bureau is a hard working, scientific laboratory.
It stays out of politics, can provide few favors for spec1f1c
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 sers.

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
Buareau'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 kesearch 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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- authoriziig.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 servs es budget is
today barely what it was a quarter century ago, in 1960. This

g is truly astonishing, -and suggests to me, that the nation

<. does not have a technglogy strategy at all.

Ry AN A m P ke 26 h E
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I appreciate that NBS‘operated for -many years with a
continuing authorization, without annual presentations cf its
plens 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 svbcommittees. But I
believe a.five year authorization .for NBS as-well as for NSF
would lead to much more serious long. range planning at KBS,
and thoughtful commitments on both sides to a set of .
investments and a set of expected accomplishments., It would
be entlrely in keeping with the Bureau's apolltxﬂal nature.

R TOEEDNEIE

How mlght 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 obligatlon 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 o pay off handsomely with practical value.

Second, the Bureau should set as a management target a
celleng 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
prlorlties that assure support both to the progress of
science itself and of technology.

* * *
I wculd like to speak to two areas in particular: scientific

and technical information and technologies related to design
productiun and test.

[
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Now. is" the -time for reversal of the administration's
disinterést 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 organize information from the open institutions
©of Américan fundameritdl research. It is no less than
astonishing that our own government seems content witk paying
£or the' reséarch but cares little about organizing access to
it by firms and ingtitutions in this country.

Indeed, we.should e 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 welil.

This is not just an ABS 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 Policy appropriate to nation that believes
technological perfonnance 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 mistake to concentrate too much on the
specific issue of computer integrated manufacturing, robotics
and the like. I 2sign 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 prcduction environments.

<y
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I am sure that a major increase in resources would be
nrcessary to allow NBS to make balanced contributions to
a number of key industries.

* * *

The nexc 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 technical 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 comvanies 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 investe@.

The second argument for th.s "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 enyineering 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 competi._iveness 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 govornment with
competitiveness as the objective. NBS cannot, at least
should not ignore this mechanism, but should 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 manufacturiag". 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 ycu succéed 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 sevvices. There are few such companles today. It is
not an easy business. But if modernization is going to move
at an acceptable speed it will hava to be driven by
entrepreneurs wiliing 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:sitaded 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.

Aruitoxt provided by Eic:
.
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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
prograns.

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 DITY 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 Pres’dent must be
persuaded that this is the correct move, that !t should be
prepared most carefully in collaboration with the Congress.

For the opposite alternacxve may be equally or more
attractive: associate thc FuS with the NSF in a carefully
structured partnership, just short of a marriage. It is not
clear %o me wlere the natur.l 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. Sracas: Thank you, Dr. Branscomb.
_Dr. Millar?

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

Dr. MirrAr. ;I don’t promise you the eloquence of your first pre-
senter, but' I'll share with ,you some of my experiences with the
Bureau. . \

First, let e 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-
spacts 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 cheired the panel which evaluated the
National Engineering Laboratory. I appeared before this committee
in about this same time, I think it was the 8rd of March in 1984,
and prezented to you at that time, my evaluation of the Bureau,
which was characterized in our report as a unique resource of our
N=tion, 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
%}ggh was released less than a month ago, is our evaluation for

In addition to that document is a Liece of written material which
unfortunately was delayed in getting here, which I understand you
aow 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

age, but let me at least share with you some of my thoughts that
'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

&0 er
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whutever you choose to do,.to. make.our gmall businesses more com-
petitive. Now, let me deal with each of those independently. .

First, as far as the Bureau is concerned, I have said before, and I
reiterate<again, and: I refer you to the:reports which we wrote in
1984; 1985,and~1986; T think the Bureau is underf-:nded. ‘And, I
think that anything that you do to:raise;the funding level will:be,
not only in the national interest, but certainly in the interest.of
competitivéness in fhe United*States as characterized. by the rela-
tionship between-ianufacturing, the manufacturing industries and
the Bureauof Standards. As 2 practicing manufacturing executive,
I 'used-the Bureau- oftén, in fact, ‘brought thé first project to the
Buredu:in*11957. And, I've beén ifivolved from the civiiian sector
with the Bureau of Standards ever since: o .

It might'be of intérest to you and others that the National Engi-
neering Laboratory absorbed in 1986; some: $48 to $50 million of
the total budget of the Buredu which is in the range-of $110 to
$120 million. Interestingly enough, dollar for dollar, industry sup-
pcrted the National Engineering Laboratory so that, in fact, they
operated. on-a real budget of semething 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
Bireau of Standards. The Bureau in the past 5 to 10 years has
gotten very deeply into-the 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-hanﬁinﬁ 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-
stored 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 contribution 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 as comforta-
ble in sharing with you how I view the reorganization, the chung-
ing of the name and things of that general nature.
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M% first reaction wasthat it would not be in the best:interest of
the Bureau to.qhangeiits.riamef,simply because that might imply a
major change in ‘mission, which obviously it would, and I haven’t
thought .through yet whether that’s rea ly. what we want to do.
But, s going back through' the reports of which I was the auth-r,
it has been -suggested. for the past several years that certainly the
mission-be studied. . - . o _ :

Now, where I find myself not totally understanding the problem,
ig the fact that where I had anticipated the Bureau'’s mission. might
be broadened in ‘a.scientific and disciplinary way, I think there’s
some question whether you really want to use the word competi-
tivenéss. You have to remember that competitiveness in many re-
spects is diclated by the customer, ‘and that force-feeding technolo-
gy, force-feeding manufacturisg skills and so forth, into an indus-
trial activity, doesn’t guarantee ¢’ it you have a product that’s in
démand by customers in a global market. The real thinf that we
have to deal with in competitiveness, is beginning to embrace the
concept of fotal quality.

While we mon eyeg around for years in manipulating the busi-
ness aspect of the msanufacturing process, we really let our Japa-
nese friends get the jump on us with regard to defining the manu-
facturing process as a total activitﬂ of excelleace, from concept of
the product to delivering it in the hands of the customer. Now, we
have not done that in the United States, And, I've heard Congress-
man Ritter and others say, and this is not an hing 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. Qur universities are the finest of
any nation in the world, and the fact of the matter is, we like to
think 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 you convert all that activity into products
which are in demand in global markets. It doesn’t do you any good
to build groducts if you don’t have customers, and what we lack in
the world are customers. And, the reason you don’t buy a product
isn’t because the people involved had robots, or had automated ma-
chines, or whatever, 1t’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.

n this statement, I made a comment, and I don’t mean to be
cute 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's
in demand by the customer that makes you competitive. It's not a
push _progosition. It’s a pull proposition. And, how you deal with
that in the legislative effort, ang how you put investment on the
part of the Government to create a market and create customers
which 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 to 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 a
company 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.I don’t really see at the moment how
having available to up-a-iine of credit, if you would, to put in place
robots or otherzkinds of machines, would really effect our competi-
tiveness. What would be important to us, might be to have a source
of information. And, I might refer you to a little organization' in
Dearborn, and I think it’s calléd the American Suppliers Institute,
which-we o 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 and how to brace up our manu-
facturing so that we are'more competitive.

I’m not 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 enormcusly successful ir  ar-
keting products is because they looked at the entire process, srom
concept through customer satisfaction, inisgrated 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 final product
anu say, that’s manufacturing. That's not manufacturing, that'’s
just transformation. The true manufacturing concept is the
Deming, Taggucei, Willoby, Template kind of thing, which really
looks at the whole process, and I urge this committee to take that
into corside 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 counterpreductive.

{ 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 frorn 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
has, 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 heginning 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 of
United states manufacturing. My name is Gordon H. Millar. I
retired at the end of 1984, as Vice President of Engineering for
Deers & Company in Moline, Illinois. In the intervening years I
have been involved as president of the Accreditation Board for
Engineering and Technology, Presidont of a small ventuve capital
manufacturing company, and as of the beginning of this year as
Executive Associate of Scuthwest Research Institute in San
Antonio.

Por the past 6 years I served as a membexr of the National
Research Council's Bvaluation Panel for the National Engineering
Laboratoxy of the Bureau of Standards. For three of thcse years
I served as cChairman 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 frll report is an evaluation of the performance of the NEL
including the AMRF (Automated Manufacturing Research Facility),

Of special importance to this Committee are the first 7 pages of
the Report which warrant your attention. They spell out the
Committee's views on how the overall performance of the NEL could
be improved. I appreciate that legislative matters take a
considerable amount of time, but I feel obligated to report to
this Committee that the recommendations in the 1986 Report are
not appreciably different t'an the 1985 and 1984 Reports. The
Chairman's Overview of the "84 Report was included in Testimony
I presented to this Committee on 3 March, 1985.
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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
States 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 Unitcd States

manufactured products in countries outside of Xorth America.

Your letter of invitation asked me to specifically discuss
several items 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
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States. The request also asked that 1 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 imake my
view of our national industrial activity as clear as possible and
to distill for you recommendations for legislative action, which
in my 3judgment 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 necescary 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 wWorld 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
incre:sing loss of competitiveness in markets dominated by
science and technology-based products. You bave all heard the
argumenvs of labor rates, material costs, management stylz and
the inrlated foreign currency-dollar exchange rates.
Systematically in the past several Yyears these perceived
deterrents +o competitiveness have been reduced, and even
eliminated. 1In the most recent years the change in exchange rate
has reduced the value of the dollar in the vapanese 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 practically every activity other than concentration
on. the -integrated design, manufacturing and customer satisfacticn
excellence which is the. true heart of competitiveness. This
profile of activity 4is 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 rmarket 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 the
National Bureau of Standards will help improve and be
advantageous to improvirg the manufacturing environment in our
Onited States. As I have reiterated for the past several years
'in 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 1level 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 not
engraved in stone. It might come as a surprise to this group
that the mission of the National Bureau of Standards articulated
14 May, 19007 by the Congress of the United ‘States says in
part®...no mor: 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." The
Bill proposed the creation of the National Bureau of Standards.
It miy 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. 1If anyone ever doubts the vital
nature of out nation maintaining a sound technological and
scientific metrology base in the support of industry, thev 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 reviewad and
expanded to embrace a new and developing perception of how
science and technology influence 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 propo:ed by Senator Hollings
or whether it should be a restructuring of NBS activities in a

oore focused way and within 2 more limite¢ funding profile is a

guestion 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 che creation
of manufacturing standards is an essen‘ial part of the
competitiveness formula.

There is no question that investment on the par’ of the Federal
Government in the developmaat of industrinl standards and
associated activities which ill embrace the coucept of TOTAL
QUALITY {rom concept through customer service is an absolutely
ess. ,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 ain our domesticaliy manufactured products.
Enclosed as part of this Testimony is 2 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-basea 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 frarawork
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 1longer have a
choice. We can spend valuable time in oratory and debate, we can
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fuss and fume about a "foreign system,"™ we can rise up in protest
about having to change some of our traditional domestic
measureément styles, but if we truly intend to Ccc ipete, we must
embrace the common measurement system used virtually throughout
the world with the exception of the United States. I do not care
whether this system is metric, English, Martian, or whatever, but
it is foolhardy to stonewall an isolated measurement positio: aad
jeopardize our return to a gilobal competitive statue by doing so.

I embrace and urge the adoption of the metric system in these
United States for no other reason than to eliminate a negative
force to our global competitive formula,

The second item I have been asked to comment on is the
reorggnization of the Felerai Government with regard to
industrial research and development. Senate Bill #907 proposes
the creation of a National Institute of Technology which would be
built’ on the founda%ion of the National Bureau of Standards and
the office of Productivity, Technology and Innovation and Create
2 single component. It is my understanding this new organization
would be within the Department of Commerce and be headed by a new
Under-Secretary of Commerce for Produ...ivity and Technology.

I have had very little time to study this proposal, but I believe
on the surface, at least, it has some merit. €ince my

Assessment, I have developed a growing concern that the NBS has
been treated shabbily. 1In fact, for the past 3 years our Report
has pointed out the demoralizing effect of a capricious and

restored by Congressional decree at the 1llth hour. I can only
admire the resiliency -nd the faith of the scientists and
engineers who commit their careers to effort in these areas and
are willing in the interest of our nation to perform to a very
high 1level of scientific and technical excellence in such an
Vacertain environment.

If a new organization can and will provid: a high level of
competant leadership and a reasonable p ocess for funding
Secisions, then as an individual practicing engineer and a
citizen I cannot object to and support the formation of a new
organization,
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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 in~reased funding of the
National Bureau of Standards and develop a new reporting status
direcrly 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 »lay 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 embcace a new, more visible
organizational arrangement that would move the NBS to a higher
level in our Pederal 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
corpvetitiveness. I find this particular issue substantially more
difficult to assess tnan the funding Jevel required by NBS or
reorganizetion 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. The help profile woula
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 thesc 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 entrzpreneurship
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 energiesc generated in the small business sector to
meeting global competition without harming our iaternal domestic
relationships. It strikes me that any businessman large or small
who truly embraces a global competitive posture will very rapidly
find cat 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 perceived as a domestic 4issue., The
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customers of the average _mall businessman in the United States 4
are for the most part the larger manifacturer or in many cases a
domestic line of products. By introducing new technology to the

small businessman,
themselves and by

manufacturers contribute in a way to global competitiveness. I
would be .surprised if the average small businessman operating on v

a day~-to-day basis

I have no objection to the creation of centers for manvlacturing
excellence. The engineering directorate of the National Science
Foundation of which I am a member of the Advisory Board has
created 11 centers for cngineering research at the university
level. In my judgment those centers have been successful. I
would hope, however, that we go zbout this program in a way that

makes it easy for
of the program,

Government we don't expect overnight rasults.

We have become a
inmediate results

resources gonsisting mostly of money into any particular

acrivity, success
this activity that

manufacturing excellence feor small business is not an overnight

project.

AS a nation we

Changes. Although I support this activity as in the rignt

direction, I also

and willingness to teach as well as learn. Results will come

from changes in ou

putting a robot or flexible machining center or a computer-aided
inspection and reporting system into any specific business. If
we are willing to create these activities on the above basis,

then we should do

over a 5-year period or probably longer. Help is defined by the

xecipient.

Chairman Walgren,
have had this op

success in your endeavors.

Gordon H. Millar
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we may well make them mors competitive ariongsti
Providing lower cost components .to more major

could and would make that association. :

the small businessman to embrace the concepts
and that as participants in the Federal

very close-coupled nation. We tend to want
and believe that if we invest sufficient

is -assured. I caution everyone concerned with
results from the influx of funds to centers of

are dealing with some fundamental cultural
suggest that we develop a posture of patience
r industrial culture not from the simple act of

so, but we should be prepared to do so at least

Members of the Subcommittee, I am pleased to
portunity to present nmy views and wish you
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Keynote Address delivered 1o the American National Metric Council

22 September, 1986 - Washington, D. C.

. Mr..Chaiiman, Participants in the American National Metric
Council, Ladies and Gentlemen:

It is a .special pleasure for 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 is and as technologically competent as we are in industry,
it still is.of the utmost importance that we communicate 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 f£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 sevcral
West European nations and marketing outlets and agssembly
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 ba 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
grganizations and individuals trained in metric units, it became
increasingly clear tb .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.




AN

N~

87

The difficulty of this relationship was further compounded
by 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 through
the use of dual dimensioning with development of common, drawing
notations in sgeveral languages and a host of other practical
means to minimize the impact and cost of operating in a
multi-cultural engineering environment.

For most of the Jecat2 of the '608, these relationships
became more finely honed; products with interchangeable parts
were manufactured, and corporate standards emerged that were
useable, although clumsy and complicated.

There was very little enthusiasm anywhere to make drastic
changes in our engineering procedurss. The arguments for the use
of English-based units in the United States bordered on the
legendary, and all of us have heard the arguments many times
over. .

The resistance of engineers to change from metric-based
units to English-based unitt i1 non-North American organizations
were just as strong, and although the resulting interchange
agreements did allow some cross-pollination of activities, it was
a costly, complex system subject to numerous errors in the
conversion process alone, not the least of which was the question
of tolerances, standard fasteners and the desgire of every
engineer to demand a full set of field tests, even though a
product may have had no major change other than the conversion of
fasteners from one basic system to the other.

In the early '70s, many of us in engineering vegan to look
more carefully at what was needed 1o simplify and enhance our
engineering information system. With computer-aided design just
around the corner, it became more and more clear that some common
system of measurement, no matter what that system might be, was
necessary if we were to move ahead rapidly on development of rew
products and the rationalization of product designs and to
enhance customer satisfaction in countries born and raised in the
metric environment.

On the basis of this rationale, corporate policy was ad