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H.R. 2823, THE UNIVERSITY RESEARCH
FACILITIES REVITALIZATION ACT OF 1985

TUESDAY, JULY 30, 1985

House OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.
The subcommittee met, pursuant to notice, at 9:45 a.m., in room
2318, Hon. Doug Walgren (chairman of the subcommittee) presid-

ing.

%‘Ir. WALGREN. Let me call us to beginning. Today the Subcom-
mittee on Science, Research and Technology holds the first of a
series of hearings on what is known as the University Research Fa-
cilities Revitalization Act of 1985, designated H.R. 2823.

Today’s hearing will provide us with a general perspective on the
condition of academic research facilities and the various funding
mechanisms proposed for modernizing them. We are particulariy
interested in an assessment of thecéaJ) roach embodied in this par-
ticular bill, that has been introdu y Mr. Fuqua, the chairman
of the full Science and Technologg' Committee, which would estab-
lish a 10-year Federal program of matching grants focused on the
8ix leading research and development agencies in the Federal Gov-
ernment.

There certainly seems to be a general, increasing concern that
academic research facilities are in a state of either disrepair or ob-
solescense. The current situation, in many instances, certainly
threatens the quality of academic research and scientific education
in general. And there are many that are very concerned that
unless we take immediate and sustained action in this area, we
will suffer irreversible losses of opportunities that might be ours.

The United States academic community has certainly achieved a
high level of excellence in the conduct of scientific research, and
it’s clearly in the national interest for that excellence to be main-
tained and for us to take as full advantage of whatever capabilities
we have in that area, or can have in that area, from the standpoint
of both international economic competition and certainly the na-
tional security.

There is no way that that level of excellence, that would serve
our Nation best, could b= sustained without first-class facilities and
without the personnel that are related to first-class facilities. And
it seems relatively obvious that our standing in the scientific race
and our progress in science in general is very dependent on the
physical state of academic research facilities.
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We're fortunate to have with us today three witnesses who each
have a special expertise on the research infrastructure. The first
witness will be Congressman Fuqua, the chairman of the full Sci-
ence and Technology Committee, and the proponent of H.R. 2823.
He wil! describe his proposal and viewpoint on this issue. As all of
you know, Chairman Fuqua has a longstancing record in this area,
and represents a major resource in the Congress with respect to
science and technology.

Second, Dr. Berrad ne Healy, the Deputy Director of the Office
of Science and Technoi gy Policy, has played a key role in working
in this area in the OSTP, and most recently has been involved in a
special working g1 sup of the White House Science Council.

And our third witness, Dr. Frank Press, who, as Xou know, is the
president of the National Academy of Sciences, and a former Presi-
dential Science Advisor, will be able to describe past Federal efforts
in this area, and present the activities and views of the Academy
in this area.

As a committee, we want to express our appreciation to those
witnesses for their effort in being resources to the committee, and
for offering us their views and their work product. And we hope
that from that, as a Congress, we will be able to develop the most
constructive response.

And with that, I'd like to recognize the first vanking member
from the minority side of the committee, Manuel Lujan, from New
Mexicc. Any ogenm' g comments?

Mr. Lusan. I have no opening questions. I would like to compli-
ment the chairman on this bill and his hard work on this program.
Thank you.

Mr. WaLGreN. And then we are joined today by Congressman
Mike %ndrews, from Texas, who serves on the Appropriations Com-
mittee

Mr. ANDREWS. Science and Tech——

Mr. WaLGREN. Yes, OK. And who has been particularly interest-
ed in the facilities question, and we’re very halﬁy to have him sit-
ting with us today. And let me recognize you, Mike, for any open-
ing comments you would like to make.

r. ANDREWS. Thank you very much, Mr. Chairman. I really ap-
preciate the opportuniﬁ' to participate in this hearing today, and 1
want to express my full support for this imFE?rtant piece of legisla-
tion and certainly compliment Chairman Fuqua for his insightful
leadership and taking such a strong position in this area for a long
period of time.

In support of the bill I would like to just relate, for the purposes
of the record, some telling information about the critical need for
renovation and research in my own State of Texas. In 1982 the co-
crdinating board of Texas colleges and universities studied this
ve ‘?rob em and determined that the State would need as mucn
as?Z million to bring the State’s public research facilities to a sat-
isfactory level of repair. And by satisfactory, the Board did not
mean state of the art, it meant simply keeping the roofs from leak-
ing on the labs.

n a similar study that was done by the Texas Society of Profes-
sional Engineers on the need for newer research instrumentation
in Texas Institutions, they saw a critical need for newer facilities
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and equipment to train the next generation of scientists and engi-
neers. They estimated that Texas private and public research facili-
ties wonld need approximately $100 million simply to renovate
their existing machinery and equipment.

To give you some idea of the aging of our facilities in the State of
Texas, they currently have an electron microscope facility that was
installed in 1960. This is hardly state of the art. They have a iique-
fier apparatus that was put in place in 1246. And when it’s oiled
sufficiently I think they are able to use it.

These examples only scratch the surface of the problem that not
only Texas, but the Nation, faces in this very critical area. If we're
to compete in the world marketplace, if we are to remain number
one in space and commercialization of space, we absolutely must
rebuild and update this critical area of infrastructure.

We really can’t train properly the type of young :ninds, young
students for the next generation of researchers if we’re not willing
to pay the price now to update the infrastructure. We face a crisis
of great proportions, and I again applaud Don Fuqua for coming
forward with this timely program to revitalize our Nation’s great-
est research and resource of our country; our ability to know and
to learn and to rebuild our technology and infrastructure.

Thank you, Mr. Chairman.

Mr. WaLGreN. Thank you, Mr. Andrews. And also, without objec-
tion, we’ll insert in the record at this point an opening statement
on behalf of Congressman Boehlert, who is the ranking minority
member on the subcommittee.

[The prepared opening statement of Mr. Boehlert follows:]




HONORABLE SHERWOOD BOEHLERT

STATEMENT FOR HEARING ON H.R. 2823, .
THE UNIVERS I TY RESEARCH FACILITIES REVITAL IZATION ACT OF 1985
SUBCOMMI TTEE ON SCIENCE, RESEARCH AND TECHNOLOGY
Juy 30, 1985

MR. CHAIRMAN AND MEMBERS OF THE SUBCOMMITTE, TODAY'S HEARING, !
BEL {EVE, WILL PROVE TO BE A VERY INFORMATIVE AND EDUCATIONAL EXERCISF
FOR ALL MEMBERS ON AM ISSUE WITH MAMNY COMPL ICATED SIDES., THAT 15, THE
HEALTH OF OUR U.S. UNIVERS!ITY RESEARCH FACILITIES.

IT IS RATHER FUNDAMENTAL THAT SOUND SCIENT{FIC AND ENGINEERING

RESEARCH., REGARDLESS OF WHERE IT 1S CONDUCTED, REQUIRES A BALANCE IN
HUMAN RESOURCES. INSTRUMENTATION/EQUIPMENT, AND ADEQUATE FACILITIES.
WITH THE INCREASE IN ACTUAL 8ASIC R&D DOLLARS THAT THE FEDERAL
GOVERNMENT HAS BEEN INVESTING SINCE THE EARLY '€@'S THIS AMOUNTS

TO $20 BILLI1ON DOLLARS ANNUALLY SPENT IN CIVILIAN SECTOR. ABOUT $6
BILLION OF WHICH GOES FOR UNIVERSITY RESEARCH. HOWEVER, IRONICALLY,
TQESE SAME FIGURES: $6-$20 BILLION ARE THE ROUGH ESTIMATES OF THE
COSTS NEEDED FOR RENOVATING AND MODEN.ZING THt UNIVERSITY RESEARCH
INFRASTRUCTURE IN THE NEXT 5 YEARS.

SINCE THE T"ROSPECT FOR INCREASED FECERAL FUNDING FOR ANY PURPOSE
IS UNREALISTIC. WE ARE THEREFORE BEING CHALLENGED TO COME UP WITH SOME
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RATHER CREATIVE AND FLEXIBLE FINANCING |IDEAS/SOLUTIONS FOR THE

UNIVERSITY RESEARCK |NFRASTRUCTURE DEF[CIENCY.

MR. CHAIRMAN, | INTEND THAT MY REMARKS REMAIN BRIEF., SO | WILL
CONCLUDE BY SAYING THAT | RECOMMEND THAT THIS SUBCOMMITTEE REMAIN OPEN
TO A VARIETY OF RECOMMENDATIONS TO IMPROVE THE PRESENT STATUS QUO.

THE PROBLEM IS A COMPL ICATED ONE AN A SOLUTION FOR GNE INSTITUTION
COULD BE A HEADACHE FOR ANOTHER. WHILE THE FUQUA BILL HAS ITS MERITS,
IT ALSO HAS SOME DRAW BACKS. -<LET US BEGIN, HOWEVER., BY ESTABLISHING
AN ACCURATE AND HISTORICAL ACCOUNT OF THE PROBLEM, AS WELL AS THE
VARIOUS DIMENSIONS OF PROPOSED SOLUTIONS. [N THIS WAY, | BEL IEVE WE
CONTINUE TO GIVE THE CONSTRUCTIVE AND PRODUCTIVE ATTENTION OF WHICH WE
SEEK TO GIVE ALL TOPICS OF SUCH GREAT IMPORTANCE THAT THIS SUBCOMMITTE
DEALS WITH.
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Mr. WaLGREN. And with that, let me welcome you to our sub-
committee, Mr. Chairman. We're pleased you're here, and we look
forward to your comments in this area.

STATEMENT OF HON. DON FUQUA, A MEMBER OF CONGRESS
FROM THE STATE OF FLORIDA, CHAIRMAN OF THE SCIENCE
AND TECHNOLOGY COMMITTEE

Mr. FuQua. Thank you, Mr. Chairman and meinbers of the sub-
committee. I appreciate the opportunity to appear before you to
testify on behalf of H.R. 2823, the University Research Facilities
?evitalézation Act of 1985, which I :ntroduced in the House on

une 20.

As the members of this subcommittee know, research in almost
every field of science and engineering is a combination of people
and adequately equipped laboratories. Over time, the conduct of re-
search has become more capital intensive, but unfortunately our
universities and colleges have underinvested in their reseaich cap-
ital base; that is, equipment and facilities.

Why is this' Well, the answer involves a tendency for institu-
tions to put off long-term capital investments in favor of near term
priorities, which is in the long run, as we well know, self defeating.
This tendency is reinforced by Federal policies for funding research
which seem to work against the long-term capital investments.

We should apply the lesson we learned from the deterioration of
our Nation's transportation infrastructure, our roads, bridges, rail-
road tracks, and so forth. Action was needed and there was a clear
Federal responsibility, which lead to our recent reauthorization of
the Federal Aid Highway Program. We have a similar problem
with our research infrastructure.

It is especially acute at our universities and colleges, which per-
form half of the Nation’s basic research and educate our future sci-
entists and engineers. Again. there is a Federal responsibihity. The
Government funds a major share of all academic research and de-
velopment and depends on these institutions to maintain our sci-
ence and technology base. Moreover, there is a history of Govern-
ment support for research infrastructure.

Several Federal R&D agencies established programs for the con-
struction of academic research facilities after the Soviet launch of
Sputnik in 1958. Such programs, although they were uncoordinat-
ed, helped build U.S. research capability or capacity in the 1960’s,
but by the early 1970’s the programs were terminated which, in
f;_>ar1:, has led to the capital deficit that academic institutions now
ace.

The .aeed today is not only for additional laboratory space, but
also for repair and modernization to overcome rapid obsolescence.
Estimates of the cost of renovating and modernizing university re-
search infrastructure range from $15 billion to $40 billion. This
need has been documented in recent surveys, in testimony at our
own committee hearings last year, and again in our current set of
Science Policy Task Force hearings. I'm su.~ you’ve heard about
this problem in your own subcommittee hearings, and perhaps
from your own constituents, as Congressman Andrews pointed out.

11




7

Just last week I participated in a conference at the Nation
Academy of Sciences on Academic Research Facilities: Financing
Strategies. Most perticipants agreed that there is a serious prob-
lem, and they endorse the notion of matching Federal Grant Pro-
grams along the lines of the one that I have proposed in H.R. 2823.

Members of the subcommittee have before them, attached to my

repared statement, a fact sheet on the bill and a copy of the bill.
erefore, 1 won’t go into details on the provisions, but rather
present some general features.

This legislation would authorize @ creation of a university and
college research laboratory modernization program 1n each of the
six leading Federal R&D agencies; the National Science Founda-
tion, the Department of Health and Human Services, the Depart-
ment of Defense, the Departinent of Energy, the National Aeronau-
tics and Space Administration, and the Depustment of iculture.

The legislation would authorize startup funds for laboratory
modernization programs, and would require structural changes in
R&D agency budgets in order to provide for a steady systematic in-
vestment in university research facility renewal that is now absent
from the budget process. This investment would be indexed to the
annual level of federally supported R&D purformed at our universi-
ties and colleges.

The bill gives Federal agencies discretion in how they implement
their facility modernization program. The bill avoids prescribing
regulations, except that the grants would be competitive. Facility
awards mIB" include mixed use of structures, like research and in-
struction. In any case, these details would be left to the discretion
of each Federal agency. The bill contains a key provision which as-
sures that the facility programs do not favor the big, well estab-
lished, research universities over the smaller or newly emerging
academic institutions. And I must emphasize thet this is a cost
she. in~ program.

The Federal share in the 10-year program would be rouglgf' $5
billion, which would leverage another $5 billion in non-Federal
funds for a total of $10 billion. It is my intention that, by and
large, this program is to be funded not with new money, but with
funds redirected from elsewhere in the Federal R&D budget. I be-
lieve that this is the only realistic in the ]Eresent budget climate.
There is, however, a triggering proviso that gets things started
with money new to this program so that the research activity is
not cut.

HR. 2823 authorizes a program of matching Federal grants.
There are several other methods for financing facilities. For exam-
ple, some people prefer the use of the indirect cost recovery associ-
ated with research grants. But that would put too much burden on
indirect cost accounts. The facilities related portion of the indirect
cost is the fastest growing component of indirect costs. Boosting in-
direct cost recovery rates even higher will icad to a ter friction
between university administrators and research faculty.

Further, the indirect cost recovery approach would not provide a
mechanism for the emerging unijversities and colleges to build a re-
search capacity that they aspire to.

The major advantage of matching grants is that they ‘frovide up
front money, and they leverage non-lgrederal funding and financing
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arrangements such as State government appropriations or bond
issucs, improved credit stature for debt financing, joint ventures
with industry, or institutional funds and private foundation grants.

I helieve that a Federai grant program is absolutely cssential to
meet the immediate crisis of disrepair, obsolescence, and lack of
space. Later, after we catch up with this problem, then perhaps we
could rely on the alternative mechanisms for routine maintenance
and upgrade. One mechanism that has been discussed for the
longer term, that may be attractive, is a Fannie Xae-type corpora-
tion that could issue tax free bonds. I think this is something that
certainly is not in the immediate future, but mayhe we need to ex-
plore, and it may have some possibilities. However, I do have some
questions about it.

In conclusion, I wish to emphasize that I intend this iegislation
to be a vehicle to develop consensus within the Congress, within
the executive branch, and within the academic community. There
fore, all of the major provisions of H.R. 2823 should be consi® -d
open for revision based on further hearings, discussions, and .. _.-
tional fact finding. On the other hand, I am confident that the bill,
as presently structured, comes very close to whet tlie Nation needs.

Thank you, Mr. Chairman. I'll be pleased to answer any ques-
tions that you might have at this time.

[The prepared statement of Mr. Fuqua follows:]
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STATEMENT OF THE
HON. DON FUQUA (D=-FL)
AT HEARING ON H.R. 2823, THE UNIVERSITY RESEARCH FACILITIES
REV ITAL IZATION ACT OF 1985 .
SUBCOMMITTEE ON SCIENCE, RESTARCH AND TECHNOLOGY

ey July 30, 1985 .

Mr. Chairman and Members of the Subcomrittee, | appreciate the oppor-
tunity to appear before you to testify on H.R. 2823, the University
Research Facilities Revitalization Act of 1985, which | introduced in
the House on June 20th,

As the Members of this Subcommittes know, research - in almnst every
field of science and enginesring - is a combiantiop of people and
adequately equipped laboratories. Over time, the conduct of research
has become more capital intensive, but unfortunately our universities
and col leges have underinvested in their research capital base - that
is, equipment and facillties.

Why is this? The answer involves a tendency for institutions to put
off long-term capital investments in favor of near-term priorities,
which i{s - in the long run - as we all know ~ selfdefeating. This
tendency Is re-inforced by federal policies for funding research which
seem 10 sork dgainst lor3-term capival in-estments.

We shou!d apply the lesson ve iearned from the deterioration of our
natior's transportatior, inirastructure - roads, bridges, railroad
trackbeds, and so forth. Action was nceded and there was a clear
federai responsibili’y - which led to our recent reauthorization of
the ederal Aid Highway Program,

We have a similer problem with our research infrastructure. It is
especially acute at our universities and col leges, which perform half
of the nation's basic research and educate our future scientists and
engineers. Aoain, there is a federal responsibilit - the govermment
funds the majJor share of all academic research and development, and
depends o these irstitutions to maintain our science and technology
bess. Moreover, the-e Is a hlstory of government support for research
infrastructure.

Several tederal RAD agencies established programs for the construction
of academic research tacilities after the Soviet iaunch of Sputnik in
1958, Such progrems, although they were uncoordinated, helped build
U.S. research capacity "n the 1960's, but by the early 1970's the
programs were terminat d - which, in part, has led to the capital
deficit that academic institutions now face.

The need today is not only for additional laboratory space, but aiso
tor repair and modernization to overcome rapid obsolescence. Esti~
nates of the cost of renovating and modernizing the university re-
search infrastructure range from 15 billion dollars to 40 biliion
dol lars,

O

ERIC

- B R R R R RRRRRRRRRRREERRREREEETEEERNww™™




10

This need has been documented in recent surveys; in testimony at our
own Committee hearings last year; and 2g2in in -u- current set of
Science Policy Task Force hearings. ! 2m sure you have heard about
this problem in your Subcommittee hearings - &nd perhaps from your own
constituents!

Just last weex, | participated in 2 conference at the national Academy
of Sciences-on "Academic Research Facilities - Financing Strategies".
Most participants agreed that there is & serious problem and they
endorsed the notion of a matching federal grant program, along the
lines of the one that | have proposed in H.R. 2823.

Members of the Subcommittee have before them, attached to my prepared
statement, 8 fact sheet on H.R. 2823, &nd a zopy of the bill. There-
fore, | won't go into detail on the provisions, but ratner presant
some general features. This legisiation vould authorize the creation
of a university and col iege research laboratory modernization program
in each of the six leading federal RED agencies: the National Science
Foundation (NSF), the Department of Heait: and Human Services (HHS),
the Department or Defense (DOD), the Department cf Energy (DOE), the
National Asronsutics and Space Administration (NASA), and the Depar‘-
ment of Agriculture (USDA).

The legisiation would authorize start-up furds for the lzboratory
modernization programs, and would require structural changes in the
RAD agency hudgets in order to provide for a steady, systematic in-
vestment in uni ersity research facility renewal that is now absent
from the budget process. This investment would be indexed to the
annual tevel of federaldy-supperted RAD perfoimed at our universities
asnd col | eges.

The bill gives federal agencies discretion in how they implement their
facillty modernization programs. The bill avoids prescribing regule-
ticns, except that the grants would be competitive.

Facility awards mey include mixed-use structures (research and in-
struction). In any case, these details would be [eft to the discre-
tion of each federal agency.

The bill contains a key provision which assures that the facility pro-
grams dc not favor the bi~, well-estabiished, research universities
over the smaller or newly erorging, acaderic institutions.

| must emphasize that this is a gost-sharing program. The federal
share of the ten-year program would be roughly 5 billion dJollars,
which woulo leverage another 5 billion collers in nonfederal funds,
for a total of 10 billion dol lars.

IT is my intention that, by and large, this program is to be funded,
not with ney money, but with funds redirected from elsewhere in the
federal R3D budget. | believe that this is only realistic in the
present budget climate. There is, however, a triogering proviso that
gets things started with money new to this progran so that the
research activity is not cut.

ERSC 15
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H.R. 2823 authorizes a program of matching federal grants. There are
several othar methods for financing facitities. For example, scme
people preter the use of indirect cost recovery associated with re-
search grants == bu? that would put too much burden on indirezt cost
accounts: (the ‘aciiities-related portion of indirect costs is the
festest growing component of indirect costs. Boosting indirect cost
recovery retes even higher will lead to grecter friction between uni-
versity administrators and research faculty). Further, the indirect
cost recovery £pproach would not p-ovide a mechanism for the emerging
universities and co!leges to build the research capacity that they
asplire to.

The major advantage of matching grants is that they provide "up=-front

money ", and they leverage non-federal funding and financing arrange=-
ments, such as:

state government appropriations or bond issues.
improved credit statpre for debt financing.

Joint ventures with industry. .
institutionz| funds and private foundation grants.

| believe that a federal grant program is absolutely essential to meet
vhe immedis/e crisis of disrepair, obsolescence and |ack of space.
Later, after we "catch up" with this problem, than perhaps we could
rely on the alternative mechanisms for routine maintenapce and up-

grade.

One mechanism for the longer-term thar | find attracrive is a
"Fannie-Mae" type corporation that could issue tax-free bonds.

In conclusion, | wish to emphasize that | intend this legisiation to
be a vehicle to deveiop consensus within the Congress, within the
Executive Branch, and within the academic commun(ty. Therefcre, ail
of the major provisions of H.R. 283 should be considered open for
revision, based on further hearings, discussions and additional fact
tinding. On the <. her hand, | am confident that the bill, as pre-
sently structured, comes very close to what the nation needs.

Thank you. | would be happy to answer questions at this time.

- ERIC e
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99TH CONGRESS
1222 H, R. 2823

To assist in revitalizing the Nation's scademic research programs by requiring
specified Federal agencies to reserve a portion of their research and develop-
ment funds for the replacement or modernization of laboratories and other
research facilities at universities and colleges.

IN THE HOUSE OF REPRESENTATIVES

June 20, 1985

Mr. FuqQua introduced the foliowing bill; which was referced jointly to the Com-
mittees on Sciencz and Technology Energy and Commerce, Armed Services,
and Agriculture

A BILL

To assist in revitalizing the Nation’s academic research pro-
grams by requiring specified Federal agencies to reserve a

portion of their research and development funds for the
replacement or modernization of laooratories and other re-
search facilities at universities and colleges.

1 Be it enacted by the Senate and House of Representa-
2 tives of the United States of America in Congress assembled,

3 SHORT TITLE

4 SecTION 1. This Act may be cited as the “University
5 Research Facilities Revitelization Act of 1985”.

6 FINDINGS

7 SEc. 2. The Congress finds that—

17
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1 (1) the fundamental research and related educa-
2 tion programs supported by the Federal Government
3 and conducted by the Nation’s universities and colleges
4 are essential to our national security, and to our
5 health, economic welfare, and general well-being;

6 (2) many national research and related education
7 programs conducted by universities and colleges are
g now hindered by obsolete research buildings and equip-
9 ment, and many institutions lack sufficient resources to
10 replace or modernize their laboratories;

11 (3) the Nation’s capacity to conduct high-quality
12 research and education programs and to maintain its
13 competitive position at the forefront of modern science,
14 engineering, and technology is threatened by this re-
15 search capital deficit, which poses serious and adverse
16 consequences to our future netional .ecurity, health,
17 welfare, and ability to compete in the international
18 marketplace;

19 (4) a national effort to spur reinvestment in re-
20 search facilities is needed, and natiomal, State, and
21 local policies and cooperative programs are required
22 that will yield maximum return on the investment of
23 scarce national rcsources and sustain a commitment to
24 excellence in research and education;

1y
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1 (5) Federal agencies, as part of their missions and
2 in partnership with the States, industry, and universi-
3 ties and colleges, must repair the historic linkages be-
| 4 tween Federal investment in academi- research and
w 5 training and investment in the research capital base by
1 6 reinvesting in the capital facilities which modern re-
1 search and education programs require;
8 (6) each of the major Federal research and devel-
9 opment agencies must participate in a sustained gov-
10 ernment-wide program to revitalize our academic re-
11 search facilities by making capital investments in the
12 fields of science and engineering essential to its mis-
13 sion; and
14 (7) the Congress and the Executive branch re-
15 quire adequate and timely information concerning the
16 condition and future needs of university and college re-
17 search laboratories and equipment.
18  PURPCSE; ESTABLISHMENT OF UNIVERSITY RESEARCH
19 LABORATORY MODERNIZATION PROGRAMS
20 SEc. 3. (a) It is the purpose of this Act to assist in
21 revitalizing the Nation’s academic research programs through
22 capital investments in laboratories and other research facili-
23 ties at universities and colleges.
24 (b) To carry out this purpose, each of the major Federal
25 research and development agencies shall establish and carry
26 out 8 new university research laboratory modernization pro-

19
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gram, under which an amount equal to a specified portion of
the funds available to the agency involved for research and
development awards to institutions of higher education (as
provided in titles I through VI of this Act) will be reserved
for the replacement or modernization of such institutions’ ob-
solete laboratories and other research facilities.

(c) The university research laboratory modernization
program established by a major Federal research and devel-
opment agency pursuant to subsection (b) shall be carried
out, through projects which involve the replacement or mod-
ernization of specific research f.cilities at the universities and
colleges involved and for which funds are awarded in re-
sponse to specific proposals submitted by such universities
and colleges, in accordance with regulations prescribed by
the head of such agency with the objective of carrying out the
purpose of this Act. The regulations so prescribed shall con-
tain such terms, conditions, and guidelines as may be neces-
sary in the light of that objective, but shall in any event
provide that funds to carry out the program (as made avail-
able to the agency pursuant to title I through VI of this Act)
will be awarded on a competitive basis, and that the funds so
awarded to any university or college will be in an amount not
exceeding 50 percent of the cost of the replacerment or mod-

ernization involved (with the funds required to meet the re-

ok u11 B
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mauinder of such cost being provided by the institution in-
volved or from other non-Federal public or private sources).

(d) Criteria for the award of funds to any inatitution for
a project under a university research laboratory moderniza-
tion program shall include—

(1) the quality of the research and training to be
carried out in the facility or facilities involved;

(2) the congruence of the institution’s researck: ac-
tivities with the future research mission of the agency
making the award; and

(3) the coatribution which the project will make
toward meeting national, regional, and State research
and related training needs.

(e) As used in this Act, the term “major Federal re-
search and development agency’”’ means—

(1) the National Science Foundation;

. (2) the Department of Health and Human Serv-
ices;

(3) the Department of Defense;

(4) the Department of Energy;

(5) the National Aeronautics and Space Adminis-
tration; and

(6) the Department of Agriculture.
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TITLE I—-IDENTIFICATION AND ASSESSMENT OF
UNIVERSITY AND COLLEGE RESEARCH FA-
CILITY NEEDS; FUNDING FOR THE UNIVER-
SITY RESEARCH LABORATORY MODERNIZA-
TION PROGRAM IN THE NATIONAL SCIENCE
FOUNDATION

IDENTIFICATION AND ASSESSMENT OF UNIVERSITY AND
COLLEGE BRESEARCH FACILITY NEEDS .

Sec. 101. (8) The National Science Foundation is au-
thorized to design, establish, and maintain & data collection
and analysis capability in the Foundation for the purpose of
identifying and assessing the research facilitirs needs of uri-
versities and colleges. For this purpose the needs of universi-
ties and colleges for construction and modernization of re-
search laboratories, including fixed equipment and major re-
search equipment, shall be documented by major field of sci-
ence and engineering; and expenditures by universities and
colleges for the construction and modernization of research
facilities, the sources of funds, and other appropriate data
shall be collected and analyzed.

(b) Every two years the Foundation, in conjunction with
other appropriate Federal agencies, shall conduct the surveys
which are necessary to identify and assess the research facili-
ties needs of universities and colleges as required under sub-

section (a), and shall report the results to the Congress. The

22
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first such report shall be submitted to the Congress no later

than September 1, 1986.

(c) When conducting the surveys required by subsection
(b) the Foundation shall also collect and assess data on the
implementation of the university research laboratory modern-
ization programs being carried out (by the Foundation and by
the other major Federal research and development agencies)
under the succeeding provisions of this Act; and when report-
ing the results of such surveys to the Congress it shall also
report to the Congress with respect to the implementation of
those programs.

FUNDING FOR THE UNIVERSITY BESEARCH LABORATORY
MODERNIZATION PROGRAM IN THE NATIONAL B8CI-
ENCE FOUNDATION
Skc. 102. (a) There is hereby authorized to be appropri-

ated to the National Science Foundation for the fiscal year

1987, for the specific purpose of implementing and carrying

out the new university research laboratory modernization

program established by the Foundation pursuant to sect ...

3(b) of this Act, the sum of $100,000,000.

(bX(1) Of the total sum appropriated to the Natioual Sci-
ence Foundstion for each of the fiscal years 1988 through
1996 and available for obligation by the Foundation for re-
gearch or research and development awards to universities
and colleges, an amount at least equal to the minimum

amount determined under paragraph (2) shall be reserved for

23
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purposes of his Act and usod only to carry out the Founda-
ticn’s university research laboratory modernization program
a8 80 establshed. The use of the reserved amount to carry
out that progralﬁ may be accomplished either as a part of
awards made to the unive.sities and colleges involved for ac-
tivities carried out under the authority of other laws or
through separate awards made for purposes of this Act; and
in either case such amount shall be so used only on the basis
of proposals submitted by such universities and colleges as
described in section 3(c).

(2) The inimum amount to be reserved for purposes of
this Act and used as described in paragraph (1) m any fiscal
year, out of the total sum appropriated to the Foundation for
that year and available for obligation by the Foundation for
research or researsh and development awards to universities
and colleges, shall be the lesser of—

(A} 10 percent of such total sum; and
(B) the amount by which—

(i) the full amount of such total sum, plus the
amount that was reserved for purposes of this Act
and used as described in paragraph (1) in the pre-
ceding fiscal year, exceeds

(ii) the full amount of the corresponding total
sum (appropriated to the Foundation and available
for obligation by the Foundation for research or
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research and development awards to universities
and colleges) for the preceding fiscal year.

(3) At least 15 percent of the amount which is required
to be reserved for purposes of this Act and used to carry out
the Foundation's university researcu laboratory moderniza-
tion program in any fiscal year under paragraph (1) shall be
available only for awards to universities and colleges that
received less than $10,000,000 in total Federal obligations
for research and development (including obligations for the
university research laboratory modernization program) in
each of the two preceding fiscal years.

TITLE I—FUNDING FOR THE UNIVERSITY RE-
SEARCH LABORATORY MODERNIZATION
PROGRAM IN THE DEPARTMENT OF HEALTH
AND HUMAN SERVICES

FUNDING FOR THE UNIVERSITY RESEARCH LABORATORY
MODERNIZATION PROGRAM IN THE DEPARTMENT OF
HEALTH AND HUMAN SERVICES
Skc. 201. (a) There is hereby authorized to be appropri-

ated to the Department of Health and Human Services for
the fiscal year 1987, for the specific purpose of implementing
and carrying out the new univerr'ty research laboratory mod-
ernization program established by the Department pursuant
to section 3(b) of this Act, the sum of $200,000,000.

HR 2823 TH—2
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(bX1) Of the total sum appropriated to the Departinent
of Health and Human Services for each of the fiscal years
1988 through 1996 and available for obligation by . , De-
partment for research or rescarch and development awards to
universities and colleges, an amount at least equai to the
minimum amount determined under paragraph (2) shall be
reserved for purposes of this Act and used only to carry out
the Department’s university research laboratory moderniza-
tion program as so established. The use of the reserved
amount to carry out that program may be accomplished
either as a part of awards made to the universities and col-
leges involved for activities carried out under the authority of
other laws or through separate awards made for purposes of
this Act; and in either case such amount shall be 8o used only
on the basis of proposals submitted by such universities and
colleges as described in sect.on 3(c).

(2) The minimum amount to be reserved for purposes of
this Act and used as described in paragraph (1) in any fiscal
year, out of the total sum appropriated to the Department for
that year and available for obligation by the Department for
research or research and development awards to universities
and collegez, shall be the lesser of—

(A) 10 percent of such total sum; and

(B) the amount by which—
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(i) the full amount of such total sum, plus the
amount that was reserved for purposes of this Act
and used as described in paragraph (1) in the pre-
ceding fiscal year, exceeds

(ii) the full amount of the corrnsponding total
suru (appropriated to the Department and avail-
able for obligation by tl:> Department for research
or research and development awards to universi-
ties and ocolleges) for the preceding fiscal year.

(8) At least 15 percent of the amount which is reJuired
to be reserved for purposes of this Act and used to carry out
the Deract::nt’s university research laboratory moderniza-
tion program in any fiscal year under paragraph (1) shall be
available only for awards to universities and colieges that
received less than $5,000,000 in total Federal obligations for
research and development (includirg obligations for the uni-
versity resoarch laboratory modernization program) in each
of the two preceding fiscal years.
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TITLE IL—FUNDING FOR THE UNIVERSITY RE-
SEARCH LABORATORY MODERNIZATION
PROGRAM IN THE DEPARTMENT OF DE-
FENSE

FUNDING FOR THE UNIVERSITY RESEARCH LABORATORY
MODERNIZATION PROGRAM IN TREE DEPARTMENT OF
DEFENSE
Sec. 801. (a) There is hereby authorized to be appropri-

ated to the Department of Defense for ihe fiscal year 1987,

for the specific purpose of implemonting and carrying out the

new university research lsboratory modernization program
established by the Department pursuant to section 3(b) of this

Act, the sum of $1060,000,000.

(bX1) Of the total sum appropriated to the Department

of Defense for each of the fiscal years 1988 through 1996

and available for ohligation by the Department for research

or research and development awards to universities and col-
leges, an amount at least equal to the minimum amount de-
termined under paragraph (2) shall be reserved for purposes
of this Act and used only to carry out the Department’s uni-
versity research laboratory modernization program as so es-
tablished. The use of the reserved amount to carry out that
program may be accomplished either as a part of awards
made teo the universities and colleges involved for activities

carried out under the authority of vther laws or through sepa-
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1 rate awards made for purposes of this Act; and in either case
2 such amount shall be so used only on the basis of proposals
3 submitted by such universities and colleges as described in
4 section 3(c).
5 (2) The minimum amount to be reserved for purposes of
6 this Act and used as described in paragraph (1) i any fiscal
7 year, out of the total sum appropriated to the Department for
8 that year and available for obligation by the Department for
9 research or research and development awards te universities
10 and -olleges, shall be the leaser of—
11 (A) 10 percent of such total sum; and
12 (B) the amount by which—
13 (i) the full amount of such total sum, plus the
14 amount that was reserved for purposes of this Act
15 and used as described in paragraph (1) in the pre-
16 ceding fiscal year, exceeds
17 (ii) the full amount of the corresponding total
18 sum (appropriated to the Department and avail-
19 able for obligation by the Department for research
20 or research and development awards to universi-
21 ties and colleges) for the preceding fiscal year.
22 (3) At least 15 pe;-cent of the amount which is required

23 to be reserved for purposes of this Act and used to carry out
24 the Department’s university research laboratory moderniza-
25 tion program in any fiscal year under paragraph (1) shall be

29
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available only for awards to universities and colleges that

received less than $5,000,000 in total Federal obligations for

research and development (including obligations for the uni-
versity research laboratory modernization program) in each
of the two preceding fiscal years.

TITLE IV—FUNDING FOR THE UNIVERSITY RE-
SEARCH LABORATORY MODERNIZATION
PROGRAM IN THE DEPARTMENT OF ENERGY

FUNDING FOR THE UNIVEBSITY RESEARCH LABOBATORY
MODERNIZATION PROGEAM IN THE DEPARTMENT OF
ENERGY
Skc. 401. (a) There is hereby authorized to be appropri-

ated to the Department of Energy for the fiscal year 1987,

for the specific purpose of implementing and carrying out the

new university research laboratory modernization program
established by the Department pursusat to section 3(b) of this

Act, the sum of $25,000,000.

(bX1) Of the total sum appropriated to the Department
of Enex:gy for each of the fiscal years 1988 through 1996 and
available for obligation by the Department for research or
research and development awards to universities and col-
leges, an amount at least equal to the minimum amount de-
termined under paragraph (2) shall be reserved for purposes
of this Act and used only to carry out the Department’s uni-

versity research laboratory modernization program as 8o es-

Ju
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tablished. The use of the reserved amount to carry out that
program may be accomplished either as a part of awards
made to the universities and colleges involved for activities
carried out under the authority of other laws or through sepa-
rate awards made for purposes of this Act; and in either case
such amount shall be so used only on the basis of proposals
submitted by such universities and colleges as described in
section 3(c).

(2) The minimum amount to be reserved for purposes of
this Act and used as described in paragraph (1) in any fiscal
year, out of the total sum appropriated to the Department for
that year and available for obligation by the Department for
research or research aud development awards to universities
and colleges, shall be the lesser of—

(A) 10 percent of such total sum; and
(B) the amount by which—

() the full amount of such total su, plus the
amount that was reserved for purposes of this Act
and used as described in paragraph (1) in the pre-
ceding fiscal year, exceeds

(ii) the full amount of the corresponding total
sum (appropriated to the Department and avail-
able for obligation by the Department for research
or research and development awards to universi-

ties and colleges) for tha preceding fiscal year.
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(8) At least 15 percent of the amount which is required
to be reserved for purposes of this Act and used to carry out
the Department’s university research laboratory moderniza-
tion program in any fiscal year under paragraph (1) shall be
available only for awards to universities and colleges that
received less than $2,000,000 in total Federal obligations for
research and development (including obligations for the uni-
versity research laboratory modernization program) in each
of the two preceding fiscal years.

TITLE V—FUNDING FOR THE UNIVERSITY RE-
SEARCH LABORATORY MODERNIZATION
PROGRAM IN THE NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

FUNDING FOR THE INIVERSITY RESEARCH LABORATORY
MODERNIZATION PROGRAM IN THE NATIONAL AERO-
NAUTICS AND SPACE ADMINISTRATION
Sec. 501. (a) There is hereby authorized to be appropri-

ated to the National Aeronautics and Space Administration
for the fiscal year 1987, for the specific purpose of imple-
menting and carrying out the new university research labora-
tory modernization program established by the Administra-
tion pursuant to section 3(b) of this Act, the sum of
$20,000,000.

(bX1) Of the total sum appropriated to the National Aer-
onautics and Space Administration for each of the fiscal years

32
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1988 through 1996 and available for obligation by the Ad-
ministration for research or research and development
awards to universities and colleges, an amount at least equal
to the minimum amount determized under paragraph (2) shall
be reserved for purposes of this Act and used only to carry
out the Administration’s university research laboratory mod-
ernization program as so established. The use of the reserved
amount to carry out that program may be accomplished
either as a part of awards made to the universities and col-
leges involved for activities carried out under the authority of
other laws or through separate awards made for purposes of
this Act; and in either case such amount shall be so used only
on the basis of proposals submitted by such unive:sities and
colleges as described in section 3(c).

(2) The minimum amount to be reserved for purposes of
this Act and used as described in paragraph (1) in any fiscal
year, out of the total sum appropriated to the Administration
fdr that year and available for obligation by the Administra-
tion for research or research and development awards to uni-
versities and colleges, shall be the lesser of—

(A) 10 percent of such total sum; and
(B) the amount by which—
(i) the full amount of such total sum, plus the

amount that was reserved for purposes of this Act

33
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and used as described in paragraph (1) in the pre-
ceding fiscal year, exceeds

(i) the full amount of the corresponding total
sum (appropriated to the Administration and
available for obligation by the Administration for
research or research and development awards to
universities and colleges) for the preceding figcal
year.

(3) At least 15 percent of the amount which is required
to be reserved for purposes of this Act and used to carry out
the Administration’s university research laboratory modern-
ization program in any fiscal year under paragraph (1) shall
be available only for awards to universities and colleges that
received less than $2,000,000 in total Federal obligations for
research and development (including obligations for the uni-
versity research laboratory modernization program) in each
of the two preceding fiscal years.

34
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TITLE VI-FUNDING FOR THE UNIVERSITY RE-
SEARCH LABORATORY MODERNIZATION
PROGRAM IN THE DEPARTMENT OF AGRI-
CULTURE

FUNDING FOR THE UNIVERSITY RESEARCH LABORATORY
MODERNIZATION PROGRAM IN THE DEPARTMENT OF
AGRICULTURE
SEkc. 601. (a) There is hereby authorized to be appropri-

ated to the Department of Agriculture for ihe fiscal year

1987, for the specific purpose of implementing and carrying

out the new university resesrch laboratory modernization

program established by the Department pursuant to section

3(b) of this Act, the sum of $25,000,000.

(b)X1) Of the total sum appropriated to the Department

of Agriculture for each of the fiscal yeara 1988 through 1996

and available for obligation by the Department for research

or research and development awards to universities and col-
leges, an amount at least equal to the minimum amount de-
termined under paragraph (2) shall be reserved for purposes
of this Act and used only to carry out tho Depsartment’s unij-
versity rescarch ishoratory modernization program as so es-
tablished. The use of the reserved amount to carry out that
program may be accomplished either as a part of awards
made to the universities and colleges involved for activities
cautiod out under the authority of other laws or through sepa-

omunN
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rate awards made for purposes of this Act; and in either case
such amount shall be so used only on the basis of proposals
submitted by such universities and colleges #s described in
section 3(c).

(2) The minimum amount to be seserved for purposes of
this Act and used as described in paragraph (1) in any fiscal
year, out of the total sum appropriated to the Department for
that year and available for obligation by the Department for
research or research and development awards to universities
and colleges, shall be the lesser of —

(A) 10 percent of such total sum; and
(B) the amount by which—

(i) the full amount of such total sum, plus the
amount that was reserved for purposes of this Act
and used as described in paragraph (1) in the pre-
ceding fiscal year, exceeds

(ii) the fuh amount of the corresponding total
sum (appropriated to the Department and avail-
able for obligation by the Department for research
or research and development awards ‘o universi-
ties and colleges) for ths preceding fiscal year.

(8) At least 15 percent of the amount which is required
to be reserved for purposes of this Act and used to carry out
the Department’s university research laboratory moderniza-

tion program in any fiscal year under paragraph (1) shall be
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available only for awards to universities and colleges that
received less than $2,000,000 in total Federal obligations for
research and development (including obligations for the uni-
versity research laboratory modernization program) in each
of the two preceding fiscal years.
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FACT SHEET

H.R. 2823
UNIVERSITY RESEARCH FACILITIES REVITALIZATION
ACT OF 1985

Introduced by Rep. Don Fuqua (D-FL)
Chairman of the Committee on Science and Technology
U.S. House of Representatives
on June 20, 1985

e This legislation would reestablish an important federal investment in
the physical infrastructure for research, which is so vital to our na-
tional science and engineering base. Several federal R&D agencies es-
tablished programs for the construction of academic research facilities
after the Soviet launch of Sputnik in 1958. Such prograas, although
they were uncoordinated, helped build U.S. research capacity in the

_1960's, but by the early 1970's the Programs were terminated.

e H.R. 2823 would authorize the creation of university and college re-
search laboratory modernization programs in the six leading federal R&D
agencies: the National Science Foundation (NSF), the Department of
Health and Human Services (HHS), the Department of Defense (DOD), the
Department of Energy (DOE), the National Aeronautics and Space Admini-
stration (NASA), and the Department of Agriculture (USDA).

e The legislation would authorize start-up funds for the laboratory mod-
ernization programs, and would require structural changes in the R&D
agency budgets that provide for a steady, systematic investment in uni-
versity research facility renewal that is now absent from the budget
process. This investment would be indexed to the annual level of fed-
erally-supported R&D performed at our universities and colleges.

e The federal share of the ten-ysar program would be roughly $5 bil-
lion, which would leverags another $5 billion in non-federal funds,
for a total of $10 billion. .

e The National Science Foundation would play a special coordinating role.
Beginning in fiscal year 1986, NSF would be authorized tc carry out
periodic assessments of university and college research facility needs,
and to report on the implementation of the laboratory modernizatiom
prograns,

e For the first year of the ten-year facility modernization program, fis-
cal year 1987, H.R. 2823 would authorize "start-up" funds for six
agency programs. The amount of each agency authorization would be
roughly progortional to that agency's current obligations for R&D to
universities and colleges.

e The total FY 1987 authorization is $470 million, which is somewhat less
than 10 percent of the total of.all federal obligations for R&D to

higher education 1institutlons. (In FY 1983 the latter total was §5
billion.)}
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The FY 1987 authorization is divided among the six leading federal R&D
agencies as follows: NSF: $100 million

HHS: $200 million .

DOD: $100 million

DOE: 425 million

NASA: $20 million

USDA:  $25 aillion

For the second through the tenth year of the program, FY 1988 -
FY 1996, each of the six agencies would be required to reserve at least
10 percent of their R&D obligations to universities and colleges for
their facility modernization programs, which at that point would fora
part of the RiD base of each agency. o
H.R. 2823 contains a csitfical provision to protect the base of
university R&D funding, so that the 10 percent formula for laboratory
modernization not be an undue tax on funding for research grants. This
provision '1’"%“ the faciIity programs, once established, from
growing dollarvise any faster than the RiD base during years of
increased R&D funding. The bill also takes into account the
unpleasant possibility of decreased R&D funding. During such years the
modernization program formula would be reduced below 10 percent, and
would, in fact, become zero in the event R&D funding was cut 10 percent
or more.

The bill also contains a key provision which assures that the facility
programs do not favor the big, well-established, research universiiies
over the smaller or newly-eaerging, higher education institutions.
This provision requires that at least 15 percent of the amounts that
are reserved (10 percent of academic RiD obligations) for the facility
prograss would be available to those universities and colleges below
the first 100 {institutions in overall federal R&D funding. Indeed,
these {institutions, taken together, receive 15 percent of federal R&D
funding to 411 universities and colleges, and this prcvision assures
that they receive at least a proportional share of facilily funding.

H.R. 2823 calls for a six agency program, and is within the jurisdie-
tion of four Committees in the House of Representatives: the Cosmit-
tees on Agriculture, Armed Services, Energy and Commerce, and Science
and Technology. Chairman Fuqua has today written to the Chairmen of
the other three Comaittees requesting their co-sponsorship of the bill
and urging their leadership in further refining provisions.

Chairman Fuqua intends this legislation to be a vehicle to develop con-
sensus within the Congress, within the Executive Branch, and within the
academic community that it so directly affects. He plans to have the
Connittee on Science and Technology convene a comprehensive set of
hearings on the bill to receive the views of all concerned.
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Mr. WALGREN. Well, thank you very much for that statement
and for the focus that your bill provides on this question. And I
certainly want to say, from my own anecdotal experience, the need
is very severe, and I hope that we can generate a near term re-
sponse in the Congress.

Historically, can you shed any light on the cycles that you re-
ferred to in your testimony in 1960 and thereabouts, when we
pumped some money into this area? And that is apparently less
than we're doing y. Do we have comparisons that we can make
with past years in terms of the investment of the Federal Govern-
ment into research facilities?

Mr. Fuqua. Well, I think the peak year was around 1966 in the
amount of money, and I think that was around $160 million in
1966 dollars. If you oomgnte that to 1986 dollars, that would be
aboat $480 million. The bill authorizes about $470 million in start
up funds. So, if you get a oomﬁison—and of course today, the
R&D for Federal investment in R&D plant at the universities and
colleges, today—well, in 1984, the last figures that I have available,
was about $40 million. So——

Mr. WaLGreN. $40 million?

Mr. FuQua. $40 million. So, we are down considerably from
where we were, and that’s in 1984 dollars. Compute that to what-

ever base you want to use com to 1966, you could readily
guess that that’s grobably $10 or $15 million.
Mr. WALGREN. Yes.

Mr. FuQua. A very small amount.

Mr. WALGREN. And would that include the indirect attempts to
inject some resources to these—-%pparently attached tn vesearch
granis there would be some consideration given for equipment, or
8o the NSF has tried to do, I guess, particularly in these last—

Mr. FuQua. I don’t think they’ve had any for facilities in recent
years, or a very small amount, which I mentioned was around $40
million. But I don’t think there’s really been—that included, I
think, all the indirect and direct.

Mr. WALGREN. And would you—

Mr. FuQua. That would not include the overhead costs, the indi-
rect costs that are factored into some of the grauts. But most of
that money has been utilized for operating money. So, I think very
little of that has gone back into the plant and equipment.

Mr. WALGREN. How, in your proposal, do you anticipate dealing
with the smaller and newer institutions that aren’t in the flow of
present research dollars in a m%'tg' research university way? Be-
cause clearly a lot of members of Congress are very sensitive to the
distributive factors which may or may not be helpiﬂfl their own
areas and their own universities, and worry about the inherent
concentration when you focus—as I understand you do—on com-
petitive grants.

Mr. FuQua. Well, of course, it will be competitive, but as I stated
in my opening statement, it was not intended to just help a few of
the more select, prestigous colleges and universities in the country.
And to further augment that, we have a set-aside of at least 15 per-
cent for institutions that are typically below the top 100 in Federal
R&D funding. So, we are targeting some of these institutions that
would be below that lict.
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But we also have two categories that would compete for the
awards. First these institutions could corapete with all of them for
the first 85 percent, ar.d then could participate in the se’ side of
the 15 percent. Nothing would prevent them from competing in
?oth_categories if they were bellc))w the top 100 in Federal D
undmg.

Mr. WALGREN. So, they would be competing in their own arena
for a certain amount of the resources, and then they vould also
compete in the—or the progosa]a could also be submitted for both.

Mr. FuQua. In the set-aside, right.

Mr. WALGREN. And it could also be viewed as simply a limitation
on the large schools, couldn’t it? Although 85 percent is a substan-
tial limitation, it is—well, not a substantial limitatior. I mean it’s
a substantial part of the resources. But you could also view that as
a limit on the present large schools for how much of this program
th%are going to have unlimited participation in.

e small schools could participate more than 15 percent,
couldn’t they?

Mr. FuQua. That’s correct. Nothing prohibits one of the small
schools. It may be 250th in rank in Federal R&D for competing
against one of the larger schools and maybe win, because you
l.=ow, when you get to the question of suppose you're building a
~hemistry building, or refurbishing one, it seems to me it would get
very difticult to detern.ine just what kind of science you would
have. If you're competiwnﬁastrictly on science, I think you'd have to
include other factors. t is the re%ional impact? How much has
this school ever received in the past? What is its potential? Have
they developed a very strong department, of whatever it might
be—1 was using chemistry as an example. I think other factors
could work in.

However, we don’t outline those in this bill. That would be left
up to the varivus agencies to——

M. . WALGREN. So, when we say competitive here, we're not limit-
ing the competition to some km! of purely scientific contest or con-

ter dged
) UA. Well, certainly it has to be on merit and value that
w . ..generated from that. You can’t just do it because you like

8. bodg' But I think if you're building a facility, what is it to be
used for? And in that context, what is the need for it compared to
school B? What are the other factors I think would be appropri-
ate—even though we do not outline those and I am not attempting
to do that in my response to your question—but I think there are
gth(el; factors that should be considered in the allocation of these
‘unds.

Maybe the emergence of that institution, regional economic
impact that it may provide to a certain area of the country, or a
revitalization of a university that needs revitalization. Maybe it’s
going through some hard times in recent years, or a region of the
country that that has happened to, and it’s important for that.

I think all these factors are things that should be considered
without trying to outline them in some rigid fashion.

Mr. WALGREN. As gou know, we've ed about the distributive
problem and the problem some of the institutions hive in compet-
ing for grants in such intense competition. And I've been struck by

Q
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now the Congrese, when it set out the charter of the National Sci-
ence Foundation, talked about strengthening the potential for re-
search. I think those are pretty close to the words that the Con-
gress chose then.

And we have largely done that by doing research, and that’s one
way you can certainly strengthen the potential for research. But I
think that if you reallxnthm about that word potential, it's a ve
developmental word. And I know that when you talk about build-
ing facilities, you really are looking forward to a future capacli:f'
and you are really sort of, or essentially cresting a potential.
That’s really what you're doing.

And I would certainly hope that there are factors that would
result in the broadest participation of meritorious science institu-
tions in this kind of a program, and not some left out.

Mr. FuQua. I'm itive that there is a difference betwesn the
scientific research that a researcher presents to the Federal agency
to do a specific research. And that person, or that team, may have
a long history of very successful research, and one of the truly out-
standing researchers in the country. And certainly we wculd want
to still do those on merit, of some type of review process.

But in the case of facilities it's a little different. Now, you may
have an outstand‘g’ltil researcher that needs additional facilities to
perform certain further advanced scientific research, or it may be a
case of revitalizing the chemistry building that I was discussing, or
some other type of facility.

It was also not intended to be—and I think with the 50-50
matching limitation, that we're not tTng to go out and build huge
facilities, that these would be more the normal type facilities that
we would need, rather than the type of some big, costly building
that then may not result in any research being conducted in them
because they didn’t win that scientific proposal.

I think we have to be very careful not to do that, and I think
there are built in cautions against that b{ fact of the local money
that must be raised to do that. But I think in facilities you have a
Little broader latitude to accomplish what you were discussing ear-
lier, in trying to help emerging inst.tutions; those that may have
changing demographics in their region of the country, or what are
the regional needs that need to be served.

The gentleman—to cite an example, I know that we have been
working on the Steel Initiative that is very important to certain re-
gions of this country. In that particular case that’s a regional appli-
cation. I would think that something to compliment that would cer-
tainly receive high support based on other factc rs of merit.

So, while there are certain projects to do research, or are strictly
based on research, I think this can be also based on not only the
quality of research that would be produced there, but also other ex-
tenuating factors that would contribute to the overall good of the
project.

Mr. WALGREN. The chair would recognize Mr. L jan.

Mr. Lusan. Thank you, Mr. Chairman. And, Mr. Chairnian, 1
think you’re correct in your last statement that said I'm confident
that the bill, as presently structured, comes very close to what the
Nation needs. And I agree with you that that's exactly what we
have to do, what you’re attempting to do here.
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I do have a couple of questions. One, you talk about $470 million.
There’s no question that that’s a problem right now to add that
much onto each one of these departments.

Would you see the likely scenario that if this is authorized and
we don’t come up with the additional appropriations. the $470 mil-
lion, that the a%ncies take that from their present vudget?

Mr. Fuqua. Well, I think it would not be taking it from the
gresent budget. It would probably be a redirection from the present

udget up to that amount, or up to 10 percent. And I think the au-
thorization is probably more important tcday than the $470 mil-
lion. The fact that we can start g.)rect ing some of these funds into
these facilities, then hopefully as budget matters ease—and I hope
they will, I'm not sure they will in the immediate future—I think
that we can—it doesn’t take that much out of any one of the agen-
cies. I don’t think 10 percent—while they're still getting the re-
search that they out with—I don’t think that’s giomg to do
irreparable damage to any of the agencies. It ill probably improve
the quality of research that they’re getting tuday.

Mr. LusaN. And I agree with you. My only question was, you
ik}nﬁ:w, the opportunity of getting $470 million is kind of grim at

tim

e,

Mr. FuqQua. I agree with the gentleman.

Mr. LusaN. The other thing that concerns me a little bit is the
15 percent. Although you say that a university can apply under the
85 percent and also under the 15 percent, if they’re under the top
100, yet I don’t feel very confident that a smal university would
get any funds under the 85 percent. To be very honest about it, I
think there is a bias in NSF, for example, toward the univer-
;éties. And we've talked about that in the Science Policy Task

orce.

Those charts show that by States—for example, California, New
York, Massachusetts, Illinois, and Pennsylvania, those 5 States get
52 percent, of all of the money from National Science Foundation.
If you tak> the next 10 States it’s 67 percent, and if you get to the
top 20 it's 86 percent of the money that’s taken.

h one of us, of course, has a different idea, and I suppose you
could write 535 different bills and come up with different percent-
ages. But my thought was that this is a good way to build up those
smaller universities. As you remember, a lot of the testimony in
the Science Policy Task Force was that because these big universi-
ties have the facilities, that they ie: the big bucks for the research.
That if the smaller universities had the smaller facilities—better
facilities rathor—that they would dgrobably be able to qualify for
some of the National Science Foundation g;ants.

I'm just wondering if it might—teing that this is a facilities pro-
gram, rather than a research grant program, should we tilt it heav-
ier in favor of the smaller institutions?

Mr. FuQua. Let me say to my friend, the 15 percent was debated;
was that low enough, too high, need to be higher? I think during
the course of these hearings that that’s an excellent opportunity to
pursue that very question. As I said, the bill as written—is not in
sanctity and that is one of the areas that I have given considerable
fhougrzxg. Should it be increased? I certainly don’t think it should be

owered.
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And I think that during the course of the hearings that that
would be an excellent thing to explore, to see what impact that
figure might have or should it be increased. Again, I say, it’s not
cloaked in sanctity.

Mr. LusaN. One other thing that is kind of bothersome to me is
the 50-50 cost sharing. Now, I'm one that happens to believe that
there should be some cost sharing in just almost everything that
the Federal Government does. That guarantees that it’s a worth-
while project and not just—I'm going to build a new engineerin
building because—oops, that’s a wrong example—some other kin
of a building just because you give it to me.

But the smaller institutions might have difficulty in coming up
with the 50 percent. Certainly an or a Princeton or some|
like that who are in the top would have no trouble comin, up wit.
the 50 percent, but some small university might, and that's one
other thing that we might do. That rather than arbitrate 50-50,
that there may be some other criteria like ability to pay, or some-
thing like that, that might tilt it in favor of the smaller——

Mr. Fuqua. Well, this is primarily aimed at our research univer-
sities, not necessarily a liberal arts colleﬁ or someone of that type.
But I think—you know, you take New Mexico State University, I
would imagine that if they had a $5 million building, they could
get a couple of million from the State if they were getting match-
ing money from the Federal Government to do that.

eg' could even, depending on the States and their ability, have
a bond issue to pay for part of their matching money.

Mr. Lusan. I was thinking primarily maybe private colleges.

Mr. Fuqua. Well, that's true. However, private schools today
have no matching funds. And this is—we’re saying we will give
half. Today they have nothing.

Mr. Lusan. Unless they have a friendly Congressman that can
sponsor a——

Mr. FuQua. Well, even if the gentleman would check some of
those that had friendly Congressmen, you'll find that they have
raised more than half of the money for those facilities. What the
Federal Government put in was very smali.

Mr. LusaN. One final question, again tilting toward the smaller
schools. The bill calls for cost sharing with universities. Has the
point been raised that that might be changed to qualify some four
i'ear colleges that might be pretty good at research, rather than
imi;ing it to the universities, or was that the gentleman's inten-
tion?

Mr. FuQua. Well, we were primarily aiming this at those that
are traditionally involved in research. Usually thos= involved in re-
search have graduate programs. And . .at’s what we're really look-
ing at—providing the n for the country for researchers and 8Ci-
entists in the future. And so we do make a distinction about provid-
ing that it’s intended for research oriented—not total research ori-
ented, but those that have research programs in their curriculums.
And it would be aimed at those because that’s what we found, as
the gentleman knows, in our science policy, in the manpower hear-
ings we had last week.

e critical shortage of graduate engineers and mathematicians
and other scient sts to fulfill the needs not only in the country and
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industry, but also in the faculty positions in our colleges and uni-
versities.

Mr. Lusan. Abeolutely.

Mr. Fuqua. So, while we ize that maybe a liberal arts col-
lege may need a chemistry building, I don’t think under the fiscal
restraints that we're faced with today that we can solve all those
problems in this bill. I think we have to look at where the critical
needs are, has it been identified, and try to target at those at the
present time.

Now, should things ease up and money becomes more readily
available, I think we may find, you know, maybe some programs
for that. But even if you go back to the program after 1958, I think
you'll find that most of those funds for facilities in that program
were targeted toward schools with graduate programs and conse-
quently research programs.

Mr. Luian. I was referring to universities that in the past—I
don’t know what they’re called now, but it was tech, like—I don’t
know if there was a Florida Tech, there was a New Mexico Tech,
different ones that were engineering colleges anmy. And I'm not
sure if they do offer graduate degrees or not. t's kind of the
type of college that I was thinking of.

want to thank the gentleman. I think that what he’s doing is
exactly what we need in this country. And I might tell him that as
you can tell by the direction of my questions, that it might be a
vehicle to solve that problem that we run into of the larger univer-
sities; the rich get richer and the smaller ones are kind of left
behind. And that’s the only purpose of my questioning.

Thank you very much.

Mr. MINETA [acting chairman). Mr. Andrews?

Mr. ANprews. Thank you, Mr. Mineta. Just to follow up on what
Mr. Lujan was pointing to in his questions. There surely does seem
to be a need to spread the research out around this countrX, and
obviously there is a disproportionate amount of Federal dollars
levied to just a few States that do most of the research.

I wonder if the chairman would mind commenting in general
about how this piece of legislation addresses the needs of redistri-
bution of some of those funds to revitalize basic research in other
institutions other than just the few that have received so much of
our Federal dollars. .

Mr. Fuqua. Well, let me respond to the ientleman by saying
that of course we're talking about two things here. One is the pure
research that the traditional agencies of the Government support,
whether it be in applied physics or whatever it might be. In this
one we're talking about facilities. And as I was responding to Mr.
Walgren earlier, that I think that in this bill it would give greater
flexibility to have an opportunity to look not only at the scientific
merits of the work that would be performed there, but also for re-
gional impact and economic needs in certain areas of the country—
changing demographics—that are unique problems that might be
associated with one region of the country versus another.

I think we still have to look at quality science coming from our
investment, but at the same time—and we do not set out guide-
lines, the agencies would still do that—but I would think in lookin,
at facilities, it would lend itself to a more flexible review of critica
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?eeds that might be unique to a certain specific area of the coun-
ry.

Mr. AnprEws. Well, surely one of the reasons that some of the
States have not fared as well with some of the research grants is
simply because their research facilities are not capable of handling
the load or doing the type of indepth quality work, research work,
g}ilﬁt is necessary. And certainly that’s one of the things that this

Mr. Fuqua. Well, faciiities is only one part. Faculty and re-
searchers are the other very important ingredients. { think this
would help if someone had quality facilities to conduct research in,
it would certainly help attract quality faculty. And then with that,
I think you would see the other research dollars follow in that di-
rection.

Mr. ANprEWs. Let me turn your attention to one of the specifics
of the legislation. The first year of the 10 year Facility Moderniza-
tion Program, 1987, as I understand it therc are start up funds for
six different agency programs. I wonder if you would elaborate a
little bit on that for the committee.

Mr. Fuqua. Well, there’s been a great deal of interest expressed
by—and as you know, this has gone {0 several other committees in
the House—there was a great deal of interest expressed by the
Armed Services Committee in increasing the funding for research
by the Department of Defense considerably in the budget that was
passed this year.

In the House Agriculture Committee similar initiatives have
been expressed. So, I think you will find that those are the two
rmajor players that have jurisdiction, along with this committee,
mag they have played a very prominent role in recognizing the
need.

This legislation will go before those committees. But based on the
indications of actions that they’ve already taken this year, that it
would be very receptive to those committees and to the agencies
that they have under their jurisdiction.

Mr. ANDREWS. With regard to the National Science Foundation,
what role would they play in the bill?

Mr. Fuqua. Well, the Science Foundation initially would be as-
signed the responsibility to try to do an inventory or a survey or an
assessment of the needs of facilities throughout the United States.
That report would be made back to the Congress. That is the only
special provision that they have that is different from othcr agen-
cies.

The other agencies would then be the Department of Agricul-
ture, the Department of Defense, HHS, which is primarily NIH,
would have the flexibility to operate as they see fit. We don’t try to
set specific regulations for each of the agencies. I think it would be
a mistake to do that. We charge them with the responsibility and
say, you people are the ones that are paid to go and find out a way
to implement this.

But we do charge the National Science Foundation with coming
back with an assessment of how they view the facilities at the uni-
versities, and the associated cost which would probably be very
staggering. Most of thzse buildings, or a louv of these buildings that
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have been built—are 25 years old. Some of them even date back
prior to World War II.

So, I think once we have a better defined assessment of the need,
I think it would be very dramatic in what our needs really are, and
tl;fisthis bill is just a drop in the bucket in trying to solve those
needs.

Mr. ANDREwWS. Thank you, Mr. Chairman.

Mr. MINETA. Mr. Chairman, do I understand that NSF also does
the assessment after the——

UQUA. They do the initial assessment for the needs and re-
quirements.

Mr. MINETA. And the monitoring?

Mr. FuQua. Yes.

Mr. MINETA. Mr. Cobey?

Mr. Cogry. I have no questions. I just want to thank the chair-
man for bringing this bill forward so that we can have hearings
and discuss it.

Mr. MINETA. Mr. Chairman, let me ask, do you contemplate the
inclusion of scientific instrumentation and equipment under this
bill as well?

Mr. FuQua. Well, the grants are intended to be for facilities, that
is, the research laboratories, associated office space, et cetera. If
there’s a compelling reason for—and an agency is convinced, one of
the departments, that equipment for a single progrcm or some-
thing, then of course I wouldn’t have any objection to combining
that if adequate funis were made available for both facilities and
equipment. But it’s primarily aimed at facilities.

Mr. MiINETA. The——

Mr. FuQua. And let me say that there is a very critical need for
equipment and instrumentation. We, again, felt that under the
severe fiscal constraints that we’re having to operate under that—
if we had plenty of money I could write this bill a lot different than
it is. But, as the gentleman knows, we're on a very, very strict and
tight budget constraint. As geat an optimist as I am, I don't see
that easing in the next number of years. I wish it were, but I don’t
see it that way.

So what we're trying to do is really—as the phrase around here
many, many times goes, this is a bare bones approach to try to ad-
dress a very critical problem, hoping that that may free up some
money in other areas for instrumentation and equipment. It is in
no means to ignore or walk away from that problem that is very
critical. But it appears that facilities are very severe right now,
and that that is where the most critical need is. And then after
that is resolved, then maybe it will free snme money up for equip-
ment. That is a very serious problem.

Mr. MINETA. I notice in your testimony——

Mr. FuQua. But we just don’t have the money in this, that I see,
tha}t1 we can address both of these problems, as they should be, to-
gether.

Mr. MINETA. I notice that in your cestimony you talk about no
new money, but with funds 1edirected from elsewhere in the Feder-
al R&D budget. Does that take away from programmatic areas to
accommodate the brick and mortar piece of it?
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Mr. FuQua. Well, that could be one of the criticisms of the bill,
and depending on your point of view and where you come from.
Come from, meaning if you’re involved with a national lab or some-
thing of that type. It is hoped that once this money, or once this
bill is authorized that that will not occur. It's not our intention o
try to purposely take away existing moey that’s going into other
worthy projects. That through some readjustment, sharpening the
pencil, and other means of juggling, that this can in someway come
about, and maybe with the authorization for some additional
money, that it can help offset some of that.

This doesn’t start until 1987, and we’re hopeful that the science
budgets have been increased some. Not as much as maybe they
should, but they’ve been increased some over the years. I hope that
this Congress continues to see the priority or recognizes the priori-
ty and the importance of what this research does, both in the na-
tional laboratories and also, as well, in our colleges and universi-
ties, which really train the faculty and researchers that the Gov-
ernment needs.

Mr. MiNeTA. Now, I notice that your bill also calls for 10 percent
for academic research, or that 10 percent would be reserved for fa-
cilities in academic research. Why 10 percent?

Mr. FuQua. Well, that’s a kind of arbitrary figure, too. We felt
like if we went much higher than that, that it may have some ad-
verse impact on the agencies or them resist a higher figure. Howev-
er, most industries progiam 15 percent as a set-aside for new re-
search facilities. We used i:at figure and reduced it to 10 percent,
here again, as a bare bene.* approach for solving a very serious
problem.

Mr. MINETA. The—

Mr. FuQua. It could be higher, it could be lower. We felt that
based on what was our best judgment that this was probably the
best figure that we could come up with.

Mr. MINETA. So there hasn’t been an identification of the total
needs in the—as far as the national picture is concerned.

Mr. FuQua. I don’t think there’s been a total compilation.
There’s been several meetings to discuss this, and meetings any-
time that I've been in with academic peorle, it’s been one of the
number one topics on their mind.

If you go and visit colleges and universities—and I have on ru-
merous occasions—you very readily see the acute need that they
have. There was a meeting, I mentioned in my testimony, last
week down at the National Academy of Sciences about this very
same thing. We had meetings in our task force on Science Policy,
which the gentleman is a member, on this very thing.

So, while I don’t think there’s been an inventory of all of these,
there’s been, certainly individually and collectively, a lot of discus-
sior. about it, and about what it might cost, you know, from $15 to
$40 billion that it may be. That’s why we’re asking the National
Science Foundation to really better define what the needs and cost
estimates are.

Mr. MINETA. Is there a limitation on how the money might be
spent or for what purpose? Let me give you an example. Suppose
one university gets money for a cyclotron when another university

Q
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can’t even get money for basic research facilities. Is there a limita-
tion as to how that money gets—

Mr. FuQua. We do not place a limitation that would prevent that
scenario from hapgening. However, it is not the intent for this to
be the vehicle for big funding projects. AnA I think there is a self-
govern's. 3 feature there, and that is the 50-percent local money
that must be raised for it.

We do not set forth specific guidelines and say well, no, we ex-
clude cy:lotrons, but we will support chemistry labs or vice versa.

Mr. MINETA. But even in the—

Mr. FuQua. But the agency has to make some of those calls.

Mr. MINETA. But even in the raising of those funds, it may be
easier for MIT to do it than Florida A&M.

Mr. FuQua. Well, there’s no doubt that it would be. And we
would hope that the agency would take into consideration that
we're not doing this to fund the big projects that not only cost a lot
initially, but also you have to make sure you've got some funding
to keep it going once you get a facility for it. If you get a cyclotron,
win's going to pay for it to keep it nperating?

So, we hope that it's not used for that, that it's used for more
basic research facilities, even though a cyclotron would be for basic
research. And I'm not oppued to cyclotrons, but I think that was
not what we were attempting to do with this bill. We're talking
about fixing up the chemistry labs, biology labs, or facilities for
these so that quality research could be done there; not necessarily
the big ticket items.

Mr. MINETA. Well, thank you very much, Mr. Chairman. I really
appreciate your testimony. And, in fact, I know I haven't done it so
far, but if you would go ahead and put me on the bill, I'd appreci-
ate it.

Mr. FuQua. Thank you, sir.

Mr. VALENTINE. Mr. Chairman.

Mr. MINETA. Mr. Valentine.

Mr. VALENTINE. Mr. Chairman, you might have already an-
swered this question. I have been at a very placid Democratic meet-
ing elsewhere in this building, and it got so interesting that I
alriost forgot my res%onsibility to be here at this subcommittee
meeting—and you might have answered this question.

But I would like to know in a word or two, if possibie, who would
have the final say so—the final word as to where this money is ex-
jended? What uni—ersities get a share of these funds? Would it be
the National Science Foundation or what?

Mr. FuQua. Well, Mr. Valentine, the—and that’s a very good

uestion, and it hasn’t been asked—we have the six agencies; NSF,
D, DOE, and I'll probably miss some of them, NASA and HHS—
and if that’s not six then—but anyhow, each of those agencies—
NSF would not tell the Department of Energy what to do or what
not to do and vice versa. NSF would monitor and make periodic re-
ports to Congress, but the Department of Agriculture would handle
their own funds and you'd make an NIaisplication to them, or the De-
partment of Defense or NASA or , which is under HHS. They
would still be o ne individuall{. We would not try to cross-pollinate
those agencies. They would stiil have their autonomy.
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We do ask the National Science Foundation to do an initial
survey, repory back to us what they see the needs are, and then to
keep up with somebody to coordinate, without authority to domi-
nate, where the money is being spent and how is it being——

Mr. VALENTINE. How much new money, new Federal money,
would be involved, and is there any kind of matching arrangement
with respect to the individual universities or local Government?

Mr. FuQua. There’s $470 million of start up money, and the rest
will come from 10-percent diversion withir those agencies of their
research funding. If their research funding goes up, then their
money goes up. If it comes down, then it comes down.

The local college or university—if it was the University of North
Carolina—th;g would be required to come up with 10 percent—I
mean, with 50 percent of the money, or the State. Or if it were a
private foundation, if it were a private school or even a State sup-
ported school, most of them have foundations and they can raise
the money either ﬂrivately, through gifts, or through the State or
from bond issues that the State may issue for them. But they must
come up with 50 percent of the money.

Mr. VALENTINE. Thank you, sir.

Mr. MiNkgTA. I take it this is really to—since there’s so much dis-
cussion about attainment of uxcellence—that this is really not for
additional new construction for an expansionist policy of a univer-
sity, but to retain and to revitalize whatever is existing right now
in order that it be a good facility for academic pursuit rather than
for new policies, or new building of new facilities——

Mr. FuQua. We are not restricting that. If a building can be mod-
ernized then it would probably be more 2conomical to do that. But
there may be buildings that are totally inadequate; maybe they
don’t have the wiring and the plumbing to adequately -erve the
needs, and it would be more expensive to try to modernize the
building than it would be to build a new one.

That’s left up between the agency and the institution iavolved.
We’re not saiing you can’t remodernize. It may be worth keeping,
it may have historica: value. But there could a.so be a totally new
facility built. There again, that is where the economics play in the
issue.

Mr. MiNeTA. Thank you, Mr. Chairman.

Mr. WALGREN. Mr. Chairman, the bill says 10 percent, is that
right? That we would be reserving 10 percent of the amount? And
yet, there are two sums described in the bill. The first sum I under-
stand becarse it's 10 percent. The second su.n, no matter how
many times I read it, I can’t understand how it is being deter-
mined. And you're to choose between the——

Mr. FuqQua. It’s kind of a complex formula.

Mr. WALGREN. Is there anyway that thai—well, is that second
number also 10 percent?

Mr. Fuqua. Well, it’s kind of a complicated forn.ula. I was just
talking to the next witness, before the hearing, and I think she’s
worked it out. But it’s one of those complex formulas that we come
up agiinst around here sometimes. And that will increase it as
gleiy budget increases, and likewise decrease it should their budget

ecline.

Mr. WALGREN. Oh, I see.
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Mr. FuqQua. Of the various agencies.

Mr. WALGREN. Does it change the percentage or does it change
the dollar amount? I guess that’s the point that's——

Mr. Fuqua. It changes the dollar amount.

Mr. WaLGREN. And so that language is in there to allow ihat to
float as the effort changes.

Mr. Fuqua. Right.

Mr. WaLcreN. Well, we certainly appreciate your involvement in
this and what you've done with it sc far. And we all recognize that
what you focus on has a great deal of weight in the Congress as a
whole, particularly in the areas of science and technology. And so,
we anticipate a real life to this issue with your involvement in it.

And there’s always the standing invitation to join this subcom-
mittee whenever you'd like. We hope you could stay with us for a
while and join in the hearing and di ions with the two follow-
on witnesses. And we appreciate your having presented it thus far.

Mr. FuQua. Well, thank you, Mr. Walgren. And let me also
thank you and the subcommittee for the hearings and beginni
them, because I think we cre dealing with a matter that is of the
utmost importance timewise, put also one that has great critical
need. And I thank you for beiaf here.

Mr. WALGREN. you. Well, come join us if you can.

Mr. FuQua. I will

Mr. WALGREN. The next witness is Dr. Bernadine Healy, the
Deputy Director of the Office of Science and Technolo%' Policy. We
appreciate your coming to the committee, Dr. Healy. Your written
statement will be e part of the record, without objection, and
please feel free to summarize or focus on those parts of it that you
feel should be underscored in the process, if you would like to. So,
welcome to the committee, and you're free to discuss this area with
us in whatever way you feel most comfortable.

STATEMENT OF DR. BERNADINE HEALY, DEPUTY DIRECTOR,
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

Dr. HeaLy. Thank you, Mr. Walgren. Mr. Walgren, members of
the subcommittee, once again I am pleased to join the subcommit-
tee’s deliberations 0. one of the most pressing issues facing the
well-being of our research and educatior enterprise, and one which
may have an im on the future economic vitality and security of
our Nation, and specifically, the condition of the physical infra-
structure at our universities and colleges. I am particularly pleased
that today’s discussion will examine possible strategies and mecha-
nisms needed to attack this urgent problem.

In my earlier testimony, on this subject, I stressed that the re-
search facilities question is one, albeit a key, aspect of a much
wider problem we must address—whether or not our Nation is in a
position to ensure that our universities and colleges will be able to
attract our most gifted, educate and train our new talent, and ulti-
mately generate the fundamental knowledge we will need to
remein preeminent in an age of rapid technological advancement
and intense international economic competition. I further empha-
sized that in order to achieve this long-term strategic goal, our im-
mediate objective must be to restore and revitalize the three-way
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partnership between government—both Federal and local—the uni-
versities, and industry, that over the years has created our re-
search and educational system—a unique national asset gg&ral-
leled in the world today. To maintain America’s undisputed pre-
eminence in world leadership in science and technology, we must
ensure that this critical interrelationship functions in concert, and
that each partner fully understands and accepts its complementary
role and special responsibilities.

In view of my own involvement in this debate, and the ongoing
work of the White House Science Council’s Panel, I am pleased to
participate in today’s discussion on “the University Research Fa-
cilities Revitalization Act of 1985.” as introduoeci by Chairman
Fuqua. uiver the importance of this legislation as a tangible effort
of the Federal Gavernment to systematically invest in research fa-
cilities modernizaiion, I would like to focus my remarks on the
policy implications of the ! 3ielatics, and then explore other ap-
proaches to this problem.

Before I turn to th» s»ecific provisions of the “Fuqua bill,” as it
is now commonly re’erred to, allow me to first underscore what I
consider to be four essential criteria that must be embodied in any
viable effort to redress the physical infrasiructure problem. The
four are: True cost, investment, diversity, and partnership.

The first fprinciple concerns the controversial concept of “the
true costs of research.” There is no universally applicable rule of
thumb i ~ determining what are reasonable and necessary costs of
the infrastructure components of research. Institutions have differ-
ent expenses and needs according to their age, geographic location,
and disciplinary areas of expertise. Today’s concerns over the costs
of facilities and equipment appears to stem from a general reluc-
tance to recognize these costs as an integral, essential part of re-
search. However, as the heightened attention to the infrastructure

uestion has demonstrated, we seem to be arriving at a consensus
t research facilities and equipment are a necessary, if not suffi-
cient, part of research and education. Modern scientific investiga-
tion is impnssible without modern laboratories, libraries, instru-
ments, and computers, and the potential of each institution is fun-
damentally dependent upon the condition of its physical infrastruc-
ture. Accordingly, facilities and equipment expenditures and mod-
ernization must be treated as an inherent component of necessary
research cost, and must not be treated as a distinct entity that de-
tracts from “the real research base.” i

The second and essential principle is that our expenditures for
research ir universities are an investment in our future, and not a
purchase of an immediate product. Therefore, any infrastructure
plan should be approached as a long-term investment. The design
of any initiative to address the current inadequacies should incor-
porate stability, continuity, and a commitment to avoid the “quick
fix.” A one-time emergency approach will not serve the interests of
the Nation, but rather will continue to weaken the research and
education system that fuels our future economic prosperity and
maintains our national security.

A third principle is that any solution must aim to preserve the
diversity and overriding excellence of the Nation’s research and
education establishment. We must resist any entitlement approach
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that would bﬂpass merit-based evaluation. Clearly one of the
strengths of U.S. research is the dversity that a merit-based
system has fostered, allowing the growth of many different centers
of excellence, institutions with unique capabilities and a degree of
accessibility unmatched in the world. Such a system has allowed
excellence to be maintained and has allowed new excellence to de-
velop. We should not devise central solutions that might inadvert-
ently homogenize our university system by failing to recognize the
special characteristics of our public, private, and emerzing institu-
tions all over this country, or restrict an institution’s opportunity
to command achieve excellence.

The principle I wish to emphasize is that any mechanism to
solve the infrastructure problem at our universities and colleges
must be designed to evoke and strengthen the partnership between
Government, Federal and local, universities, and the private sector,
that has worked so successfully in the past to produce this unri-
valled national resource; namely, our university-based science and
technology enterprise.

In relying upon this partnership to tackle facilities moderniza-
tion, each partner must acknowledge their responsibility and
accept a responsibility for success or failure.’

Mr. Chairman, I've devoted considerable attentic . to defining
four Lroad principles that I believe must be reflected 1n any mecha-
nism designed to attack the infrastructure problem with a reasona-
ble chance of success. The Fuqua bill does indeed incorporate these
criteria and goes further.

In effect, this legislation states that the Feders. Government
must assume the lead responsibility to initiate and oversee the Na-
tion’s reinvestment in research facilities modernization. By author-
1zing university and college facility programs in the six leading re-
search and development Federal agencies, and requiring structural
changes in these agency budgets to finance the necessary out ays
over the next years, the Fuqua bill gives the Government the re-
sponsibility for setting the Nation’s priority, Federal facilities mod-
ernization, and for reallocating the required Federal resources to
accomplish the task at hand. We believe the Government has a re-
sponsibility, but that that responsibility is a shared one.

In my earlier testimony, on the infrastructure issue, I noted that
since 1981 there has been a 30 percent real growth in Federal sup-
port for basic research, and since 1980, 23 percent real growth in
university based research. However, since the early 1970’s, both the
Federal Government and the universities themselves have not ade-
quately addressed the shared responsibility to invest in facilities
and instrumentation. And tk= relative contribution of industry, of
Scate and local iovernments, and private philanthropy has not
man:ged to fulfill the need for modern state-of-the-art equipment
and adequate facilities for research ac our universities.

As I emphasized earlier, physical infrastructure must be recog-
nized by all partners as a true and mandatory cost c{ research. If

1Sentences deleted from written testimony: In adopting this strategy, we will witness a posi
tive change in attitude and performance by each of the three partners. This wih greatly en-
hance the health and unity of the entire system and heal many of the divistve counterpraduc-
tive tensions that sv.~stimes arise when the interdependence of a partnership is not acknowl-
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we accept this principle, and I believe now most do, then we should
recognize that an imbalance in the distribution of the Nation's
R&D resources has occurred since the early 1970’s. This becomes
clear when we view the research pool in its three components;
direct cost of projects, administrative costs, and infrastructure. The
direct costs of research have steadily grown with a notable increase
in the 1980’s. The universities pool of administrative costs has dra-
matically increased, much to the consternation of many, both
within and outside the Government. However, the apparent loser
has been facilities and instrumentation modernization. This seg-
ment of the research investment has fallen way behind in pai ¢ be-
cause of the natural tendency to support human resources and let
bricks and mortar wait. )

The instrument gap has begun to be addressed in the last several
}'ears by the Federal Government. For example, the DOD Research
nstrumentation Program, and the recent more than doubling b
NSF of its investment in instrumentation and specialized researc
facilities. But they are just a start in tackling a long-term problem.

Anm:f ing central thrust of the Fuqua bill is that it addresses
the maldistribution of Federal research and development resources
within the context of the entire research budget. Moreover, a key
component, recognizing a shared responsibility, is the legislation’s
provision requiring a matching contribution for each Federal grant
awarded. And that matching contribution can come from any
sector; industry, private philanthropy, endowment, local govern-
ment, bonds.

A repeated concern I have heard to H.R. 2823, from both the uni-
versity constituency and from our funding agencies, is that the pro-
jected 10-year expenditure of $5 billion, indexed to the agencies
annual research and development budgets, could significantly
erode funds available to support the research base.

In addition, while the stipulation for matching funds would help
restore and revitalize the partnership. this cost sharing require-
ment could possibly divert available resources away from the re-
search base, and impose potential limits on a university’s ability to
obtain access to the Federal funds earmarked for facilities modern-
ization.

This ecucern about the erosion of the research base is voiced ir a
time of tremendous budgetar;’ :rnstraints, and the realization that
the overall Federal research and development pool may not be ex-
panding is realistic. I do not personally applaud the prospect of no
or little new money to fuel and augment the Nation’s science and
technol enterprise; a critical priority for the future of the
Nation. Indeed, it is my personal view that a strong and persuasive
case can and should be made for additional funds to support basic
research at our universities, colleges, and research institutions.

Nevertheless, confronted with reality, we must set priorities. The
choice is relatively simple. Shall the Na.on use the resources we
now have to address and solve the facilities problem, or shall we
allow the imbalance in distribution of research dollars to persist
with the risk to our long term research capability? Chairman
Fuqua’s proposed legislation is appealing in that it addresses the
infrastructure problem independent of the extent of growth of the
total research investment after the initial investment.
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The administration, however, has serious reservations about a
formula approach which restricts the flexibility of executive agen
cies to make priority choices in support of R&D, and believes that
these agencier should not be constrained anymore than necessary
by fixed and binding formulas. The administration believes that

e Federal Government, through its research and development
supporting agencies, should work with ihe universities, industry,
and with the States to devise creative flexible, and lo. term
mechanisms to address the need for facilities for research.

Another concern about the bill. in its present draft, is that it ap-
pears to limit facilitics modernization prugrams to universities and
colleges. This would seem to exclude a significant segment of the
not for profit institutions that conduct research; namely the free
standing research institutes, consortia and centers. At NIH, for ex-
ample, 19 percent of extramural research funds went to nonprofit
research institutions other than universities or colleges in fiscal
year 1984,

Mr. Chairman, before I conclude my remarks, I would like to
share a complementary view on research facilities renewal. We all
recognize the complexity and magnitude of the infrastructure prob-
lem. The ultimate key to itz solution is most likely going to be that
there is no one solution. What we need to encourage is the develop-
ment of a package of mechanisms which wili respond in fairness to
the diversity of our research and education establishment, and will
uphold the dual hallmarks of our unique system, heterogenity and
excellence, and also preserve the nevded flexibility within our R&D
agencies.

I think it is clear from my earlier remarks that we support many
of the p-incij 'es inherent in the Fuqua Bill. Another strategy that
also embodies *hese four principles of true cost, investment, divo=:-
ty, and partnership, is one which the White House Science Cou.«
cil’s Pancl has discussed at length. That is, 1 deal with some of the
iml aiance through indirect cost recovery. The panel believes that
indirect cost schemes should include realist:c use allowances com-
mensurate with the practices that operate in industry today. Use
allowances, those portions of the Federal research grant reimburse-
ments which reflect use and depreciation of university research fa-
cilities ard capital equipment, should be based on actual useful life.
The current lifetimes of 50 years for buildings and 16 years for
equipment is unrealistic. It is essential that universities have a
flow of resources adequate to allow them to pursue necessary mod-
ernization of their facilities on a continuing basis. The panel be-
heves that changing the current approach to use allowance would
help prov.ie the flow of capital needed for this critical priority.
Also there should be a means to ensure that recovered capital is
used for this express purpose. For example, universities could be
required to maintaia separate escrow accounts for use allowance
reimbursements, and these dollars not be welded into the universi-
ties annual operating budg=t.

This stra is an investment approach which calls upon a part-
nership of shared responsibilities between Government and the
universities. It recognizes the real cost of research, re;txires univer-
sities to effectively manage their resources and make long-term
capital investments in facilities, and is directly tied to the peer
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review system that protects and mandates future excellence. How-
ever, changes in the use allowance structure and amortization peri-
ods will also cost money and will increase the universities relative
expenditures for indirect versus direct costs.

The panel has considered that this approach should be linked to
a realistic and fair structure for administrative cost recovery. This
component of the real costs of research has riser dramatically in
recent years and remains the most subjective and :ontentious issue
in the continual controversy over indirect cost rei’nbursement.

Most of the panel believes that adopting som: form of fixed, lim-
ited rate for administrative cost recovery, combined with relief
from many of the reporting requirements, is one such rational and
fair approach. Instituting a fixed-rate policy on administrative
costs would decrease indirect cost reimbursement growth that, at
lesst in part, could offset some of the increase in the use allowance

c .

Once again, this linked strategy underscores that central reality
we must face; namely, that the total resources at our disposal for
research and development are limited. The time has come to rede-
fine our priorities. If there is a priority placed on maintaining and
modernizing the physical infrastructure of one of our Nation’s most
vital assets our research and education establishment, then we
must restore the three way partnership that guarantees long term
success, and look closely at choices which allow us to meximize the
productivity of the Nation’s R&D resources to both solve thir, prob-
lem and protec. our future.

Mr. Chairman, I appreciate being given the opportunity to dis-
cuss the criteria that we believe shot ' be considered in any effort
to address the physical infrastructure problem of university re-
search facilities. We believe that H.R. 2823 is an important bill, in
that it affords the research community the opportunity to consider
an alternative for addressing a problem of concern to us, and to ad-
dress the appropriate roles of the Federal Government, the States,
universities, and industry. While the administration does not favor
H.R. 2823, in its present form, we nonetheless applaud your efforts
in focusing attention on this important and timely matter.

Mr. Chairman, I would now be pleased to answer any questions
you might have.

[The prepared statement of Dr. Healy follows:]




PROPUSED TESTIMONY OF DR. B RNADINE HEALY
DEPUTY DIRECTOR
OFFIr™ OF SCIENCE AND TECHNOLUGY POLICY
EXELHTIVE OFFICE OF THE PRESIDENT

BEFORE THE HUUSE SUBCOMMITTEE N SCIENCE, RESEARCH AND TECHNDLOCY
JULY 30, 1385

MrR. CHAIRMAN, ONCE AGAIN, | aM PLEASED TO JOIN THE
SUBCOMMITTEE’S DELIBERATIONS ON ONE OF THZ MOST PRFSSING
ISSUES FACING THE WELL™BEING OF OUR RESEARCH AND EDUCATIOW
ENTERPRISE AND ONE WHICH MAY HAVE AN IMPACT ON THE FUTURE
ECONOMIC VITALITY AND SECURITY OF OUR NATION, SPEFTFICALLY,
THE CONDITION OF THE PHYSICAL INFRASTRUCTURE AT OUR UNIVERSITIES
AND COLLEGES. | AM PARTICULARLY PLEASED THAT TODAY'S DISCUSSION
WILL EXAMINE POSSIBLE STRATEGIES AND MECHANISMS NEEDED TO

ATTACK AND SOLVE THIS URGENT PROBLEM.

IN MY EARLIER TEST.MO! . ON THIS SUBJECT, | STRESSED THAT
THE RESEARCH FACILITIES QUESTION IS ONE, ALBEIT A KEY, ASPECT
OF A MUCH WIDER rROBLEM WE MUST ADDRESS~~"WHETHER OR NOT OUR
NATION I¢ IN A POSITION TO ENSURE THAT OUR UNIVERSITIES AND
COLLEGES WILL BE ABLE 10 ATTRACT OUR MOST GIFTED, EDUCATE AND
TRAIN OUR NEW TALENT, AND ULTIMATELY GENERATE THE FUNDAMENTAL
KNOWLEDGE WE WILL NEED TO REMAIN PREEMINENT IN AN AGE OF RAPID
TECHNOLOG'CAL ADVANCEMENT AND INTENSE INTERNATIONAL ECONOMIC
COMPETITION: 1 FURTHER EMPHASIZED THAT IN ORDER TO ACHIEVE
THIS LONG™TERM STRATEGIC GOAL, OUR IMMEDIATE OBJECTIVE MUST
BE TO RESTORE AND REVITALIZE THE THREE WAY PARTNERSHIv BETWEEN

GOVERNMENT ~ BOTH FEDERAL AND LOCAL, THE UNIVERSITIES, AND
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INDUSTRY, THAT OVER T!E YEARS HAS CREATED OUR RESEARCH AND
EDUCATIONAL SYSTEM, A UNIQUE NATIONAL ASSEY UNPARALLED IN

THE WORLD TODAY. TO MAINTAIN AMERICA’S UNDISPUTED PREEMINENCE
AND WORLD LEADERSHIP IN SCIENCE AND TECHNOLOGY, WE MUST

ENSURE THAT THIS CRITICAL INTERRELATIONSHIP FUNCTIONS IN
CONCERT AND THAT EACH PARTNER FLLLY UNDERSTANDS ANL ACCEPTS

ITS COMPLEMENTARY ROLE AND SPECIAL RESPONSIBILITIFS.

IN VIEW OF MY OWK INVOLVEMENT IN THIS DEBATE AND THE
ONGOING WORK OF THE WHITE HOUSE ScIENCE COUNCIL’S PANEL, | AM
PLEASED TO PARTICIPATE IN TODAY’S DISCUSSIONS ON “THE UNIVERSITY
RESEARCH FACILITIES REVITALIZATION AcT oF 1985" As INTRODUCED
BY CHAIRMAN FUQUA. GIVEN THE IMPORTANCE OF THIS LEGISLATION
AS A TANGIBLE EFFORT OF THE FEDERAL GOVERNNENT TO SYSTEMATICALLY
INVEST IN RESEARCH FACILITIES MODERNIZATION, | WOULD LIKE TO
FOCUS MY REMARKS ON THE POLICY IMPLICATIONS OF THE LEGISLATION,

AND THEM EXPLORE OTHER APPROACHECZ TC THIS PROBLEM.

BEFORE | TuRN TO THE SPECIFIC PROVISIONS OF THE "Fuoua

BILL,” AS IT IS NOW COMMONLY REFERRED TO, ALLOW ME TO FIRST
UNDERSCORE WHAT | CONSIDER TO BE FOUR ESSENTIAL CRITERIA
THAT MUST BE EMBODIED IN ANY VIABLE EFFORT TO REDRESS THE
PHYSICAL INFRASTRUCTURE PROBLEM. THE FOUR ARE: TRUE-COST,

INVESTMENT, DIVERSITY, AND PARTNERSHIP.

THE FIRST PRINCIPLE CONCERNS THE CONTROVERSIAL CONCEPT
OF THE "TRUE COSTS OF RESEARCH." THERE 1S NO UNIVERSALLY

APPLICABLE RULE OF THUMB FOR DETERMINING WHAT ARE REASONABLE
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AND NECESSARY COSTS OF THE INFRASTRUCTURE COMPONENTS OF
RESEARCHe INSTITUTIONS HAVE DIFFERENT EXPENSES AND NEEDS
ACCORDING TO T4E R AGE, GEOURAPHIC LOCATION, AND DISCIPLINARY
AREAS OF EXPERTISE-. TODAY’S COWCERNS OVER THE COSTS OF
FACILITIES AND EQUIPMENT APPEARS TO STEM FROM A GENERAL
RELUCTANCE TO RECOGNIZE THESE COSTS AS AN INTEGRAL, ESSENTIAL
FART OF RESEARCH+ HOWEVER, AS THE HEIGHTENED ATTENTION TO

THE INFRASTRUCTURE QUESTION HAS DEMONSTRATED, WE SFEM TO BE
ARRIVING AT A CONSENSUS THAT RESEARCH FACILITIES AND EQUIPMENT
ARE A NECESSARY IF NOT SUFFICIENT PART OF RESEARCH AND EDUCATION«
MODERN SCIENTIFIC INVESTIGATION IS IMPOSSIBLE WITHOUT MODERN
LABORATORIES, LIBRARIES, INSTRUMENTS, AND COMPUTERS, AND THE
POTENTIAL OF EACH INSTITUTION IS FUNDAMENTALLY DEPENDENT

UPON THE CONDITION OF ITS PHYSICAL INFRASTRUCTURE- ACCORDINGLY,
FACILITIES AND EQUIPMENT EXPENDITURES AND MODEPNIZATION MUST

BE TREATED AS AN INHERENT COMPGNENT OF NECES3ARY RESEARCH

COSTS AND MUST NOT BE TREATED AS A DISTINCT ENTITY THAT

DETRACTS FROM THE “REAL RESEARCH BASE."

THE SErOuD AND ESSENTIAL PRINCIPLE IS TUAT OUR EXPENDITURES
FOR RESEARCH IN UNIVERSITIES ARE AN INVEUVMENT IN OUR FU(URE
AND NOT A PURCHASE OF AN IMMEDIATE PRODUCT. THERESCRE, ANY
INFRASTRUCTURE PLAN SHOULD Bé APPROACHED AS A LONG-TERM
INVESTMENT. THE DESIGN OF ANY INITIATIVE TO ADDRESS THE CURRENT
INADEQUACIES SHOULD INCORPORATE STABIL'TY, CONTINUITY, AND A
/

COMMITMENT TO AVOID THE "QUICK-FIX*+ A ONE-TIME EMERGENCY
APPROACH WILL NOT SERVE THE INTERESTS OF THE NATION, BUT
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RATHER WILL CONTINUE TO WEAKEN THE RESEARCH AND EDUCATION
SYSTEM THAT FUELS OUR FUTURE ECONOMIC PROSPERITY AND MAINTAINS

OUR NATIONAL SECURITY.

A THIRD PRINCIPLE 1Is THAT ANY SOLUTION MUST AIM TO
PRESERVE THE DIVERSITY AND OVERRIDING EXCELLENCE OF TAE
NATION'S RESEARCH AND EDUCATION ESTABLISHMENT. WE MUST RESIST
ANY ENTITLEMENT APPROACH THAT WOULD BY-PASS MERIT BASED
EVALUATION. CLEARLY ONE OF THE STRENGTHS OF U.S. RESEARCH
AND HIGHER EDUCATION IS THZ DIVERSITY THAT A MERIT BASED
SYSTEM HAS FOSTERED, ALLCWING THE GROWTH OF MANY DIFFERENT
CENTERS OF EXCELLENCE, INSTITUTIONS WITH UNIQUE CAPABILITIES,
AND A DEGREE OF ACCESSIBILITY UNMATCHED IN THE WORLD.-

SUCH A SYSTEM HAS ALLOWED EXCELLENCE TO BE MAINTA'NED AND NEW
EXCELLENCE TO DEVELOP. WE SHOULD NOT DEVISE CENTRAL SOLUTIONS
THAT MIGHT INADVERTENTLY HOMOGENIZE OUR UNIVERSITY SYSTEM BY
FAILING TO RECOGNIZE THE SPECIAL CHARACTERISTICS OF OUR

PUBLIC, PRIVATE, AND EMERGING INSTITUTIONS ALL OVER THIS COUNTRY,
OR RESTRICT AN INSTITUTION'S OPPORTUNITY TO COMPETE AND

ACHIEVE EXCELLENCE.

THE FINAL PRINCIPLE | wisH To EMPHASIZE 1S THAT ANY
MECHANISM TO SOLVE THE INFRASTRUCTURE PROBLEM AT OUR UNIVERSITIES
AND COLLEGES MUST BE DESIGNED TO EVOKE AND STRENGTHEN THE
PARTNERSHIP BETWEEN GOVERNMENT, FEDERAL AND LOCAL, THE ULNIVERSITIES,
AND THE PR.VATE SECTOR THAT HAS WORKED SO SUCCESSFULLY IN

t)
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THE PAST TO PRODUCE THIS UNRIVALLED NATIONAL RESOURCE, NAMELY

OUR UNIVERSITY-BASED SCIENCE AND TECHNOLOGY ENTERPRISE-

I*  -~_YING UPON THIS PARTNERSHIP TO TACKLE FACILITIES
MODERNIZATIOI , EACH PARTNER MUST ACKNOWLEDGE THEIR RESFONSIBILITY
AND ACCEPT A RESPONSIBILITY FOR SUCCESS OR FAILURE. In
ADOPTING THIS STRATEGY, WE WILL WITNESS A POSITIVE CHANGE IN
ATTITUDE ANC PERFORMANCE BY EACH OF THE THREE PARTNERS -

THIS WILL GREATLY ENHANCE THE HEALTH AND UNLITY OF THF ENTIAE
SYSTEM AND HEAL MANY OF THE DIVISIVE, COUNTERPRUDUCTIVE
TENSIONS THAT SOMETIMES ARISE WHEN THE INTERDEPENDENCE OF A

PARTNERSHIP IS NOT ACKNOWLEDGED-

MR« CHAIRMAN, | HAVE DEVOTED CONSINFRABLE ATTENTION TO
DEFINING FOUR BROAD PRINCIPLES THAT | BELIEVE MUST BE REFLECTED
IN ANY MECHANISM DESIGNED TO ATTACK THE INFRASTRUCTURE PROBLEM
WITH A REASONABLE CHANCE OF SUCCESS: Tue Fuoua BILL DOES
INDEED I5COR®ORATE THESE CRITERIA AND GOES FURTHIRe In
EFFECT, (HIS LEGISLATION S.ATES THAT THE FEDERAL GOVERNMENT
MUST ASSUME THE LEAD RESPONSIBILITY YO INITIATE AND OVERSEE
THE NATION'S REINVESTMENT IN RESEARCH FACILITIES MODERNIZATION:.
BY AUTHORIZING UNTVERSITY AND COLLEGE FACILITY PROGRAMS IN
THE SIX LEADING RESEARCH AND DEVELOPMENT FEDERAL AGENCIES,

AND REQUIRING STRUCTURAL CHANGES IN THESE AGENCIES BUDGETS
TO FINANCE THE NECESSARY OUTLAYS OVER THE NEXT YEARS, THE
Fucua BILL 61VES THE GOVERNMENT THE RESPONSIBILITY FOR SETTING

TH: NATION'S PRIORITY - FEDERAL FACILITIES MODERNIZATION -
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AND FOR RE-ALLOCATING THE REQUIRED FEDERAL RESOURCES TO
ACCOMPLISH THE TASK AT HAND. WE BELIEVE THE GOVERNMENT HAS

A RESPONSIBILITY, BUT THAT RESPONSIBILITY IS A SHARED ONE-

IN MY EARLIER TESTIMONY ON THE INFRASTRUCTURE ISSUE, [
NOTED THAT SINCE 1981, THERE W% BEEN A 301 REAL GROWTH IN
FEDERAL SUPPORT FOR BASIC RESEARCH, AND SINCE 1980, 23% REAL
GROWTH IN UNIVERSITY~BASED RESEARCH+ HOWEVER, SINCE THE EARLY
1970's, BoTH THE FEDERAL GOVERNMENT AND THE UNIVERSITIES
THEMSELVES HAVE NOT ADEQUATELY ADRESSED THE SHARED RESPONSIBILITY
TO INVEST IN FACILITIES AND INSTRUMENTATIONs AND, THE RELATIVE
CONTRIBUTION OF INDUSTRY, OF STATE AND LOCAL GOVERNMENTS, AND
PRIVATE PHILANTHROPY HAS NOT MAN~GED TO FULFILL THE NEED FOR
MODERN STATE~OF~THE-ART EQUIPMENT AND ADEQUATE FACILITIES

FOR RESEARCH AT UNIVERSITIES-

As | EMPHASIZED EARLIER, PHYSICAL INFRASTRUCTURE MUST
BE RECONGIZED BY ALL PARTNERS AS A TRUE AND MANDATORY COST
OF RESEARCH. IF WE ACCEPT THIS PRINCIPLE, AND | BELVEVE NOw
MOST DO, THEN WE SHOULD RECOGNIZE THAT AN IMBALANCE IN THE
DISTRIBUTION OF THE NATION'S RESEARCH AND DEVELOPMENT
RESOURCES HAS OCCURED SINCE THE EARLY 1970’'s. THIs BECOMES
CLEAR WHEN WE VIEW THE RESEARCH POOL IN ITS THREE COMPONENTS:
DIRECT COSTS OF PROJECTS, ADMINISTRATIVE COSTS, AND INFRASTRUCTURE-
THE DIRECT cOSTS OF RESEARCH HAVE STEADILY GROWN WITH A
NOTABLE INCREASF IN THE 1980's; THE UNIVERSITIES' PoOOL OF
APMINISTRATIVE COSTS HAS DRAMATICALLY INCREASED, MUCH TO
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THE CONSTERNATION OF MANY, BOTH WITHIN AND OUTSIDE THE GOVERNMENT-
HOWEVER, THE APPARENT LOSER HAS BEEN FACILITIES AND INSTRUMENTATION
MODERNIZATION. THIS SEGMENT OF THE RESEARCH INVESTMENT HAS

FALLEN WAY BEHIND IN PART BECAUSE OF THE NATURAL TENDENCY TO
SUPPORT HUMAN RESOURCES AND LET BRICKS AND MORTAR WAIT. THE
“INSTRUMENT GAP” HAS BEGUN TO BE ADDRESSED IN THE LAST SEVERAL
YEARS BY THE FEDERAL GOVERNMENT = FOR EXAMPLE THE DOD-RESEARCH
INSTRUMENTATION PROGRAM, AND THE RECENT MORE THAN DOUBLING

BY NSF OF ITS INVESTMENT IN INSTRUMENTATION AND SPECIALIZED
RESEARCH FACILITIES. BUT THEY ARE JUST A START IN TACKLING

A LONG TERM PROBLEM:

AN APPEALING CENTRAL THRUST OF THE Fuaua BILL IS THAT IT
ADDRESSES THE MALDISTRIBUTION OF FEDERAL RESEARCH AND DEVELOPMENT
RESOURCES WITHIN THE CONTEXT OF THE ENTIRE RESEARCH BUDGET-.
MOREOVER, A KEY COMPONENT, RECOGNIZING A SHARED RESPONSIBILITY,
IS THE LEGISLATION’S PROVISION REQUIRING A MATCHING CONTRIBUTION
FOR EACH FEDERAL GRANT AWARDED - AND THAT MATCHING CONTRIBUTION
CAN COME FROM ANY SECTOR - INDUSTRY, PRIVATE PHILANTHROPY,

ENDOWMENT OR LOCAL GOVERNMENT-

A REPEATED COJ4CERN | HAVE HEARD TO THE HR 2823, FRroM
BOTH THE UNIVERSITY CONSTITUENCY AND OUR FUNDING AGENCIES,
IS THAT THE PROJECTED TEN YEAR EXPENDITURE OF $5 BILLION,
INDEXED TO THE AGENCIES’ ANNUAL RESEARCH AND DEVELOPMENT
BUDGETS, COULD SIGNIFICANTLY ERODE FUNDS AVAILABLE TO SUPPORT

THE “RESEARCH BASE,” IN OTHER WORDS "DIRECT cosTS-" IN ADDITION,
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WHILE THE STIPULATION FOR MATCHING FUNDS WOULD HELP RESTORE
AND REVITALIZE THE THREE WAY PARTNERSHIP, THIS COST-SHARING
REQUIREMENT COULD POSSIBLY DIVERT AVAILABLE RESOURCES AWAY
FROM THE RESEARCH BASE, AND IMPOSE POTENTIAL LIMITS ON A
UNIVERISITY'S ABILITY TO OBTAIN ACCESS TO THE FEDERAL FUNDS
EARMARKED FOR FACILITIES MODERNIZATION.

THIS CONCERN ABOUT THE "EROSION OF THE RESEARCH BASE”" IS
VOICED IN A TIME OF TREMENDOUS BUDGETARY CONSTRAINTS, AND
THE REALIZATION THAT THE OVERALL FEDERAL RESEARCH AND DEVELOPMENT
POOL MAY NOT BE EXPANDING IS REALISTIC- | DO NOT PERSONALLY
APPLAUD THE PROSPECT OF NO OP LITTLE NEW MONEY TO FUEL AND
AUGMENT THE NATION'S SIENCE AND TECHNOLOGY ENTERPRISE, A
CRITICAL PRIORITY FOR THE FUTURE OF THE NATION. [INDEED, IT
IS MY PERSONAL VIEW THAT A STRONG AND PERSUASIVE CASE CAN
AND SHOULD BE MADE FOR ADDITIONAL FUNDS TO SUPPORT BASIC
RESEARCH AT OUR UNIVERSITIES AND COLLEGES. NEVERTHELESS,
CONFRONTED WITH REALITY, WE MUST SET PRIORITIES. THE CHOICE
IS RELATIVELY SIMPLE: SHALL THE NATION USE THE RESOURCES WE
NOW HAVE TO ADDRESS AND SOLVE THE FACILITIES PROBLEM, OR SHALL
WE ALLOW THE IMBALANCE IN DISTRIBUTION OF RESEARCH DOLLARS
TO PERSIST WITH THE RISK TO OUR LONG TERM RESEARCH CAPABILITY.
CHAIRMAN FuQua’s PROPOSED LEGISLATION IS APPEALING IN THAT
IT ADDRESSES THE INFRASTRUCTURE PROBLEM INDEPENDENT OF THE

EXTENT OF GROWTH OF THE TOTAL RESEARCH INVESTMENT.
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THE ADMINISTRTION, HOWEVER, HAS SERIOUS RESERVATIONS ABOUT A

FORMULA APPROACH WHICH RESTRICTS THE FLEXIBILITY OF EXecuTIve
AGENCIES TO MAKE PRIORITY CHOICES IN SUPPORT cF R&D, ANnD
BELIEVES THAT THESE AGENCIES SHOULD NOT BE CONSTRAINED ANY
MORE THAN NECESSARY BY FIXED AND BINCING FORMULAS. THE
ADMINISTRATION BELIEVES THAT THE FEDERAL GOVERNM:NT THROUGH
ITS RESEARCH AND DEVELOPMENT SUPPORTING AGENCIES SHOULD WORK
WITH THE UNIVERSITIES, INDUSTRY, AND THE STATES TO DEVISE
CREATIVE, FLEXIBLE, AND LONG-TERM MECHANISMS TO ADDRESS THE
NEED FOR RESEARCH FACILITIES. ANOTHER ~ONCERN ABOUT THE BILL
IN ITS PRESENT DRAFT IS THAT IT APPEARS TO LIMIT FACILITIES
MODERNIZATION PROGRAMS TO UNIVERSITIES AND COLLEGES. THIS
WOULD SEEM TO EXCLUDE A SIGNIFICANT SEGMENT OF THE NOT FOR
PROFIT INSTITUTIONS THAT CONDUCT RESEARCH, NAMELY THE FREE
STANDING RESEARCH INST'TUTES, CONSORTIA AND CENTERS: AT NIH
FOR EXAMPLE, 19% OF EXTRAMURAL RESEARCH FUNDS WENT TO NON
PROFIT RESEARCH INSTITUTIONS QTHER THAN UNIVERSITIES OR

COLLEGES IN THE F1SCAL YEAR 1984.

MR. CHAIRMAN, BEFORE | CONCLUDE MY REMARKS, | wouLD LIKE

TO SHARE A COMPLEMENTARY VIEW ON RESEARCH FACILITIES RENEWAL-

WE ALL RECOGNIZE THE COMPLEXITY AND MACNITURE OF THE INFRASTRUCTURE
PROBLEM: THE ULTIMATE KEY TO ITS SOLUTION IS MOST LIKELY GOING

TO BE THAT THERE 1S NO ONE SOLUTION. WHAT WE NEED TO ENCOURAGE

IS THE DEVELOPMENT OF A PACKAGE OF MECHANISMS WHICH WILL

RESPOND IN FAIRNESS TG THE DIVERSITY OF OUR RESEARCH AND

EDUCATION ESTABLISHMENT AND WILL UPHOLD THE DUAL HALLMARKS
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OF OUR UNIQUE SYSTEM - JETEROGENITY AND EXCELLENCE, AND ALSO

PRESERVE THE NEEDED FLEXIBILITY WITHIN OUR R&D AGENCIES.

] THINK 1T IS CLEAR FROM MY EARLIER REMARKS THAT WE
SUPPORT MANY OF THE PRINCIPLES INHERENT IN THE Fugua BiLL.
ANOTHER STRATEGY THAT ALSO EMBODIES THESE FOUR PRINCIPLES OF
TRUE COST, INVESTMENT, DIVERSITY AND PARTNERSHIP IS ONE
WHICH THE WHITE HOuSE Scienceé CounciL’s PANEL HAS DISCUSSED
AT LENGTH. THAT IS, TO DEAL WITH SOME OF THE IMBALANCE
THROUGH INDIRECT COST RECOVERY. THE PANEL BELIEVES THAT
INDIRECT COST SCHEMES SHOULD INCLUDE REALISTIC USE ALLOWANCES
COMMENSURATE WITH THE PRACTICES THA. OPERATE Ii INDUSTRY
TODAY: USE ALLOWANCES, THOSE PORTIUNS OF FEDERAL RESEARCH
GRANT REIMBURSEMENTS WHICH REFLECT USE AN™ DEPRECIATION uf
UNIVERSITY RESEARCH FACILTIES AND CAPITAL EQUIPMENT, SHOULD
BE BASED ON ACTUAL USEFUL LIFE. 1HE CURRENT LIFETIMES OF 50
YEARS FOR BU LDING AND 16 YEARS FOR EQUIMENT IS UNREALISTIC
IT IS ESSENTIAL THAT UNIVERSITIES HAVE A FLOW OF RESOURCES
ADEQUATE TO ALLOW THEM TO PURSUE NECESSARY MODERNIZATION OF
THEIR FACILITIES ON A CONTINUING BASIS. THE PANEL BELIEVES
THAT CHANGING THE CURRENT APPROACH TO USE ALLOWANCE WOULD
HELP FROVIDE THE FLOW OF CAPITAL NEEDED FOR THIS CRITICAL
PRIORITY. ALSO THERE SHOULD BE A MEANS TO ENSURE THAT RECOVERED
CAPITAL IS USED FOR THIS EXPRESS PURPOSE. FOR EXAMPLE,
UNIVERSITIES cOULD BE REQUIRED TO MAINTAIN SEPARATE ESCROW
ACCOUNTS FOR USE ALLOWANCE REIMBURSEMENTS AND THESE DOLLARS

%0T BE WELDED INTO THE UNIVERSITIES' ANNUAL OPERATING BUDGET.

Q
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THIS STRATEGY IS AN INVESTMENT APPROACH WHICH CALLS
UPON A PARTNERSHIP OF SHARED RESPONSIBILITIES BETWEEN GOVERNMENT
AND THE UNIVERSITIES. [T RECOGNIZES THE “REAL COSTS OF RESEARCH,”
REQUIRES UNIVERSITIES TO EFFECTIVELY MANAGE THEIR RESOURCES
AND MAKE LONG~=TERM CAPITAL INVESTMENTS IN FACILITIES, AND IS
DIRECTLY TIED TO THE PEER REVIEW SYSTEM THAT PROTECTS AMD MANDATES
FUTURE EXCELLENCE» HOWEVER, CHANGES IN THE USE ALLOWAN:E
STRUCTURE AND AMORITIZ  "'ON PERIODS WILL ALSO COST MONE' AND
WILL INCREASE THE UN. 'ERSITIES’ RELATIVE EXPENITURES FOR
INDIRECT COSTS VERSUS DIRECT COSTS. THE PANEL HAS CONSID' RED
THAT THIS APPROACH SHOULD B LINKED TO A REALISTIC AND FAIR
STRUCTURE FOR ADMINISTRATIVE COST RECOVERY. THIS COMPONENT
OF THE "REAL COSTS OF RESEARCH” HAS RISEN DRAMATICALLY IN
RECENT YEARS AND REMAINS THE MOST SUBJECTIVE AND CONTENTIOUS
ISSUE IN THE CONTINUAL CONTROVERSY OVER INDIRECT COST REIMBURSEMENT.
hoST OF THE PANEL BELIEVES THAT ADOPTING SOME FORM OF FIXED,
LIMITED RATE FOR ADMINISTRATIVE COST RECOVERY COMBINED WITH
RELIEF FRO.. MANY OF THE REPORTING REQUIREMENTS IS ONE SUCH
RATIONAL AND FAIR APPROACH- INSTITUTING A FIXED RATE POLICY
ON ADMINISTRATIVE COSTS WOULD DECREASE INDIRECT COST REIMBURSEMENT
GROWTH THAT AT LEAST IN PART COULD OFFSET SOME OF THE INCREASE

IN THE USE CHARGE ALLOWANCES.

ONCE AGAIN, THIS LINKZD STRATEGY UNDERSCORES THAT CENTRAL
REALITY WE MUST FACE, NAMELY THAT THE TOTAL RESOURCES AT OUR
DISPOSAL FOR PESEARCH AND DEVELOPMENT ARE LIMITED. THE TIME

HAS COME TO RE-DEFINE OUR PRIORITIES. IF THERE IS A ~~TORITY
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PLACED ON MAINTAINING AND MODERNIZING THE PHYSICAL INFRASTRUCTURE

OF ONE OF OUR NATION'S MOST VITAL ASSETS - OUR RESEARCH AND
EDUCATION ESTABLISHMENT = THEN WE MUST RESTORE THE THREE WAY
PARTMERSHIP THAT GUARANTEES LONG-TERM SUCCESS AND LOOK CLOSELY
AT CHOICES WHICH ALLOW US TO MAXIMIZE THE PRODUCTIVITY OF

THE NATION'S ReD RESOURCES TO 30TH SOLVE (HIS PROBLEM AND

PROTECT OUR FUTURE.

</Hn- CHATRMAN, | APPRECIATE BEING GIVEN THE OPPORTUNITY TO
DISCUSS THE CRITERIA THAT WE BELIEVE SHOUL%}BE CONS IDEKED IN
ANY EFFORT TO ADDRESS THE PHYSICAL INFRASTRUCTURE PROBLEM OF
UNIVERSITY RESEARCH FACILITIES. WE BELIEVE THAT HR 2823 1s AN
IMPORTANT BILL IN THAT IT AFFORDS THE RESEARCH COMMUNITY THE
OPPORTUNITY TO CONSIDER AN ALTERNATIVE FOR ADDRESSING A PROBLEM
OF CONCERN 10 US SND TO ADDRES" THE APPROPRIATE ROLES OF THE
FEDERAL GOVERNMENT, THE STATES, UNIVERSITIES, AND INDUSTRY.
WHILE THE ADMINISTRATION DOES NOT FAVOR HR 2823 IN 1TS PRESENT
FORM, WE NONETHELESS APPLAUD YOUR EFFORTS IN FOCU,ING ATTENTION

ON THIS IMPORTANT AND TIMELY MATTER.

MR. CHAIRMAN, | WOULD NOW BE PLEASED TO ANSWER ANY

QUESTIONS YOU MIGHT HAVE.

O
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Mr. WaLGreN. Well, thank you very much for that testimony.
How close is the administration to formulating a policy that would
provide further resources for research facilities? 1 gather the indi-
rect cost system, even if you went to a reimbursement for infra-
sty acture -osts, would not really address more than the instrumen-
tation side of the facilities question.

Perhaps I'm wrcag in that, but do you see the administration
moving to supporting a specific program that would address the fa-
cilities question?

Dr. Heary. Well, I think there already has been some motic:: in
the right directior.. Back in 1982, A-21 was revised so that interest
costs on debts could be included as part of indirect cost recovery,
which clearly refers to buildings and not just equipment. That also
has allowed universities and research institutions to debt finance
many of their facility needs, rather than to Singa eyuity finance
those facility needs. And I th. 'k that has in fact been a vex;y signif-
\»al;‘t! step in the right direction toward helping with the fa
prodlem.

I *hink that the admir istration has also clearly given the signal
to the R&D agencics that the instrumentation and facilities issue
need attention. But it is the general belief thay iins is best done in
a flexible manner at the agency level.

There is no doubt that indirect cost recovery, specifically the A-
21 formmnla, is also being examined within the administration. And
as J} mentioned specifically, there is some concern that the amorti-
zation time for uil%iﬁ%s, as well as for equipment, may be too
lor:f. That there’s a difference between technological obsolescence
and material obsolescence, if you will, and that for a scientific facil-
ity, 50 years is pi.bably too long, and something closer to 20 years
is probably more realistic, and similarly for equipment, something
closer to 8 or 10 years.

And this is being actively discussed within the administration
now, and there may be some motion in that direction. And again,
that would be an indirect cost approach to dealing with both the
tacilities themselves, the buildings, the bricks and mortar, as well
as equipment.

Mr. WaLGREN. I have heard just in informal contact with univer-
sities in particular, nothing but frustration with the indirect cost
recovery method. And you indicete that 3 years ago they weve
given the ability *o even fold in the building side of it now.

Has there been measurable progress on the facilities, problem
within those last 3 years, now that they have had the bility to ad-
dress it through the indirect coet? And if not, wouldn’t that indi-
cate that that mechanism is not a verv strong reed to rely on?

Dr. Heary. Well, just generally, I don’t think there should be
just one recd to relv on. But with regard to indirect cost, I think a
ot of the conteni’ousness associated with indirect cost recovery has
not focused specifically ou the infrastructure caregories, but more
on the administrative cost categories.

With regard to the infrastructure categories, there has always
been the abilit; to take a used charge, but the 1982 rules irvluded
the ability to also take the debt financing, the interest chargss, so
it expanded the o%portuuit to use the indirect cost mechanism to
recover basically the cost of debt financing the facility.
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Now, since that really went into effect only in 1982, and since it
does tal:e some time to float bonds and build buildings, it is antici-
pated that we have not yet seen the fi'll impact € that policy on
indirect cost. In ‘act, for many of the university presidents that we
have spoken to, through the course of our deliberation in the White
House Science Panel, the general feeling we hear or we hear—an-
ecdotally is that there is going to be a projected marked increase in
the indirect cost size percentage because we are only now begin-
ning to see the debt financing aj »ear in indirect cost.

So, I think it’s still too earlv to see, but from what I hear we will
be seeing it.

Mr. WaLGreN. You indicate that from the administration’s view-
point, they emphasize the need of thr ncy to decide this without

any restrictions on their flexibility. . vet many of these agen-
cies, as I understand it, are not or a -3e fully a peer review
system.

It’s hard, without knowing more than at least a ruperficial
knowledge would bring to this, to have a lot of confidence in the
agency judgment, and yet that’s what you're indicating the admin-
iitrat(ilon would like to see maximized in this area in terms of what
they do.

Do you feel that Congress should be comfortable wich the proc-
esses that many of the agencies use to decide the total disposition
of the facilities problem, either 100 percent financing or 100 per-
cent financing here, without some real structures that we would
know ¢hat they’re operating under?

Dr. HEALY. Well, I think that if I could start with a very broad
answer, and one that js truly not political and not specific to this
administration, I think it is fair to say that sur R&D agencies that
invest in the not for prefit private sector have done a spectacular
job in building up a jewel of the scientific enterprise out there. And
I think that they have done it with the resources that have been
made available to them, and that one can only marvel at the truly
unique science and tech ology base we have in our universities and
colleges, and oar private institutions, research institutions.

And we have a unique jewel here that has rivaled the world. And
I think that was done by a system which from the very beginning,
from the Vancover-Bush Report, was built on the principle of al-
lowing the opfortunities and excitements in science to direct the
flow of money in that university based investment. And I think the
agencies tor the most part have carried that out through a merit
based review system. I think probably a merit based review is e
better word than peer review.

i think that at the present time there has been a tendency of all
parties concerned, over the past 10, 15 years, to let the bricks and
mortar slide a bit, and 1n part I think that is a natural tendency
when you're faced with ap exciting piece of research to be done.
You can ignore painting the walls or let some of the infrastructure
modernization go if you're in the midst of an exciting scientific en-
terprise. There's always the tendency to invest in ideas and in
clever people and in creative talent than to invest in a new piece of
equipment if you can make do with an old piece of equipment be-
cause you're clever.

Q )
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So, I think it is 2 very, very normal ar- healthy occurrence that
develuped in the science and technology es.ablishment.

I think when you realize that we have a $50 billion research in-
vestment on the part of the Government, and less than $6 billion of
it is spent at our universities, again I think they’ve done a splendid
job in developing a strong enterprise.

The big iesue, though, is that the administration is concerned
about the question of flexibility. That if one box is in, the research
budget with set-asides, whether it be a 1-percent set-aside or a 10-
percent set-aside, that will limit the flexibility of the agencies to
set their own priorities—which has been an incredible strength of
the research enterprise that we have invested in—that the re-
search enterprise can suffer.

Mr. WALGREN. Thank you. The Chair would recognize Mr. Cobey.

Mr. CoBey. Thank you, Mr. Chairman. I appreciate this fine tes-
timony, and of course commend the committee chairman for going
forward with a look at this. I'm glad to see that you're apnlauding
the merit based evaluation. I don’t want to see us get involved in
redistribution of the wealth program, and I don’t think that this is
that at all. But we certainly have to protect the great research in-
stitutions of our country and those facilities.

And I just wanted to have one quertion before I have to irave.
The universities pool of administrative costs have dramatically in-
creased. Could you educate me a little bit on what are the primary
reasons that tl{ose administrative costs have risen, and to what
extant they have risen so dramatically?

Dr. HEALy. Well, the extent is that they have grow:. faster than
the direct cost of research by almost a factor of two.

Mr. CoBEy. Since when?

Dr. HeaLy. Since 1972. Roughly between around 1972 and 1982
the direct cost of research increased roughly 150 or 60 percent, and
the administrative cuets increased in excess of—the indirect cost in-
creascd in excess of 300 percent. Now, part of that was due to
energy demands within the indirect costs, but the bulk of it during
that time was administrative costs.

Now, there are a lot of reasons that go into it, and there is a lot
of difference froni one university to the next on ‘»at administrative
cost recovery. One possible factor, that I think we have discussed in
the Panel, is that it is tho system of a cost reimbursement as op-
posed to a true need reimbursement. That if there is an adminis-
trative cost that, from an accounting perspective, appears logiti-
mate, it i8 reimbursed. Whereas on the direct side, through the
merit review system, there is very close scrutiny by other scientists
who are doing that research of exactly what piece of—what a piece
of research really needs in terms of technical help, equipment, per-
sonnel. So, I think that is one factor.

I think there are many others that have to—weigh in. There’s
certainly no doubt that the Government escalation of paperwork
has contributed to the need for the universities to increase their
bureaucracy. Effort reporting is a classical example of accountabil-
ity requirements that been placed on the universities that has
led, in and of itself, to increased administrative costs.

The requirement for documenting cost sharing in some institu-
tions is apparently as costly as the cost-sharing percentage itself.
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So, it’s a very complicated issue, a thorny issue, and a contentious
issue, and there’s no one simple explanation for it.

I think that the universities are as concerned about it as the
Government s, but I think we haven’t yet arrived at a simple solu-
tion for it.

Mr. CoBey. Thank you, Dr. Healy.

Mr. WALGREN. Mr. Barton.

Mr. BARTON. Thank you, Mr. Chairman. I'ni proud to be a co-
spensor of Chairman Fuqua’s bill, and I think this is a piece or le%;
islation that is vitally needed to maintain our science and researc
infrastructure, our colleges and universities. The thing that strikes
me a8 being most impressive about this is that it is a matching pro-
gram. We're going to try to generate the funds for it through exist-
ing resources, and we’ve made a provision that it doesn’t all go to
the same universities and institutions that have received a lion’s
share of funding for so long.

So, I don't really have any questions for you, Dr. Healy. I know
that this legislation is, as ghamn an Fuqua said, totally open for
amendment. I have sent a cogy of the bill down to Texas A&M,
which is in my district, and I'm sure that they will have some
amendments as the hearings progress. But the folks at A&M were
very positive about this legislation.

I look forward to working with the other members of the subcom-
mittee and the full committee as it makes it way through the Con-

gress.

Mr. WaLGreN. Thank vou, Mr. Barton. Chairman Fuqua.

Mr. Fuqua. I have two points, Dr. Healy, that I've gathered from
{our testimony. One was on the lack of flexibility for the agencies.

assume you were referring to the 10-percent floor. It's my experi-
ence around this place that if we don’t put in a floor, then the
won't get anything, and that’s the reason for that. We do not tell
them how they should make the grants, as I noted during my pres-
entation to the subcommittee.

I think that if we do not put in some type of floor, that we’ll
wind up with legislation on th2 books and nothing happening. And
the 10 percent, while it may be an arbitrary re—and Mr. Lujan
eveun thought it maybe should be mor«, and I think that was the
thrust of his remarks—but that’s 5 percent below what industry
dees. Industry—squirrels away about 15 percent, or they feel that's
the target area that they should work in. So, I hope that you
people will take that into consideration in reviewing the bill.

e other thing is about the indirect cost. That is certainly, may
be a long range way of accommodating the problem that we have,
but not in the short range. Because I think in the short range it
will still be them that ain’t got, won’t get. Plus, we seem to be
always at the whims, not only in this administration, but other ad-
ministrations, of some knife cutters at OMB, that they decide peri-
odically—and they go through cycles no: limited to one party or
the other—but some of the gremlins down at OMB that come up
with this theory every few years they have to revise that circular
A-21. And if it gets to look like there’s too much indirect costs, in
order to save money on the budfet they reduce this back down, and
then there’s a new cycle and a lot of agitation among the academic
community.
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The second problem I see with that is that you run into an inher-
ent conflict among the investigators at universities and the univer-
sity administration, you put them in direct head to head conflict,
because investigators say “Hey, I brought this $10,000 grant here,
and you're taking $4,000 out of my grant for overhead costs to go to
some Cr bill that I don’t care anything about. I want my full
amount of money.” And that is one of the problems. The other is
the long range problem with that.

If we could be assured that indirect costs would truly reflect that
over the long haul, then that may be part of the solution. But the
immediate Eroblem that we have now, is we have a real critical
problem and we need to try to address it, and that’s what we’re at-
tempting to do in the bill.

You may wish to comment, I was just trying to give you the ra-
t;;)nale for those two issues being in the bill and why they were
there.

Dr. HeavLy. No, I certainly appreciate that. Again, I think that
the principles that you raise are the key ones. I think one of the
concerns is that when prescriptions like that become carried out—
for example, 5 years down the road, when there’s this 10-percent
set-aside in the {!&D ency budget, and maybe by that time some-
thing else has come along or the infrastructure problem isn’t as
pressing, or there are other needs within the science establishment
that might want 2 percent of that i0 percent to go somewhere
else—there doesn’t seem to be the flexibility to deal with that.

And when one looks at a 10-year haul, I think concerns about
locking in a riﬁzg formula even becomes of greater concern.

Mr. FuQua. Thank you, Mr. Chairman.

Mr. WALGREN. Thank you, Mr. Fuqua. You mention in here the
importance c¢© having any infrastructure program plan be a long-
term investment. And then the question comes, how do you apply a
relatively strict criteria of merit on a long-term investment?

At first blush it would seem to have nothing to do with the
people involv2d, because any individual researcher may be gone to-
morrow for either personal reasons or for poor health. And so,
you’re—what sort of merit based facto.s do you apply to a long-
term investment?

Dr. HeaLy. Well, let me go back again to the example of indirect
cost recovery. If the university floats a lerge bond issue, and for
which it incurs a substantial debt, and let’s say it's a 20-year bond
or a 10-year bond, that means cver the long haul it has incurred a
debt which is a long-term investment in its infrastructure. It is
banking on the fact that it is going to maintain the excellence in
science and its ability to acquire research dollars that will allow it
to pay back that debt and the interest on that debt over the long
haul.

So inherent within an indirect cost recovery scheme, which is
linked to the merit besed system, virtually all of those grants are
given out by merit, scientific merit review. You are basically
making a lonfg-term investment and a long-term commitment on
our own belief that you're going to maintain the standards of excel-
lence you have today. If you don’t think you have those standards
of excellence, and you're not willing to gamble on a long-term in-
vestment for the quality of research that your institution is going
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to be generating 10 years down the line, I suspect you wouldn’t
make that initial investment up front.

Mr. WaLGreN. But if we’re talking about providing Federal
funds in any kind of an other than current operating expense
basis, then we’re the ones that have to make that bet. I can under-
stand a university betting on itself and incurring a long-term debt
because they bet on themselves, and they believe in themselves.
But how do we, as a Government, bet on one or another when we
know why they’re making that bet—you know, there’s no choice
for them. They’re not choosing to do a long—you know if you’re
the chancellor at the University of Pittsburgh, you're not choosinﬁ
to invest in the University of Pennsylvania and go into the ban
for a long-term bond. You’re not making any choice.

How do you make choices when you're really looking way down
the road? Some of the near-term thi that we would use in the
National Science Foundation—a particular project, a particular ex-
pertise, certain people at a certain place at a certain time—that
you might be able to project for 2 years or 3 years, but how do you
pr%':ct 20 years?

. HeaLy. Well, let me make two comments in response to that.
First, you may think the universities are betting just on themselves
when they float that 10- or 20-year bond issue, but I assure you
they’re betting on the Federal Government, and the fact that the
Federal Governxent will continue to support research at least at
the level and at the that it has in the past.

Mr. WALGREN. Well, yes, that’s inherent in the bill. But my point
is that th?{\l';lre not moving their activity from one site to another
site depending on merit. And when we approve Federal funding we
must make a choice, or the agency must make a choice. And how
do you do that?

Dr. HEaLy. Well, I think that you’'re identifying probably one of
the biggest causes of perceived instability on the part of universi-
ties, vis-a-vis the way the Federal Government invests in research.
And that is the budget, the appropriations come up every year and
there’s never certainty about what the next budget year is going to
look like. And yet, universities, by their very nature, and research
by its nature, is a long-term investment.

The Federal Government has never bought into the notion of
long term, multiyear funding commitments in any substantial way
for the research enterprise. It continues to do it on an annual basis
because this is the way the Government works.

Mr. WALGREN. But yet you say we must, we must make a long-
term investment, a stable, long-term commitment.

Dr. Heary. Yes; and I think we can just like one does in ones
own family finances. You can male a long term, stable commit-
ment as the Federal Government knowing that if the resources are
there, this is going to be one of your highest priorities. You may
not be able to project a fixed appropriation for the next 10 years,
but I really do believe that our Federal Governrnent has, regardless
of party, regardless of administration, has made a commitment
that science and technology is one of the highest priorities for the
country.

I thirk that i1 the scientific community were just assured of that,
that science and technology was a high priority, that it vas some-
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thing that the Federal Government recognized to be a long-term in-
vestment, I think that would quell some of the discord or unease,
that exist in tension in the partnership, if you will.

For that reason, I think somethi ike this bill, which also
doesn’t guarantee 1 year to the next, they’re still dependent on the
appropriations of the individual research agencies. And if their
budgets don’t increase, the infrastructure component falls to zero.

So, there isn’t a guarantee for 10 years, even though it's a 10-
year bill, but I think that a bill such as this, and I think the delib-
erations of this subcommittee, are important in elevating the im-
portance and the recognition that science and technology is impor-
tant to the Nation as a whole and not just to the scientific commu-
nity.

Mr. WaLGreN. Well, I'm just curious, in the discussion of this,
how that quality of merit—which I don’t mean to undermine—but
how do you apply that as a factor when J;ou talk about very long
term investments that go beyond the individual research project,
the individual people involved in the enterprise at any one time?

Dr. HigaLy. Well, remember most of the time when we really talk
about merit, we tend to really focus on merit of individual projects,
which in aggregate compose the net investment that the Federal
Government makes in a university. And if one believes in the 40-
year history, it does appear that the aggregate R&D dollars that go
to various institutions does, in someway, reflect merit or ment
review.

That does not mean, however, that small institutions haven'’t
been able to compete extremely well in our merit based system.
And I think that there are marvelous examples of institutions all
over the country coming up, and some in a relatively short period
of time, because of merit and merit alone.

Mr. WALGREN. But I wonder how they would do in a program
whose focus was long-term investment. I can understand them
coming up with a competitive position with respect to an individual
research pro, , but how does an institution that sort of doesn'’t
have some of these facilities, for starters, compete in the long-term
inves%ment? And isn’t it really a question of keeping the commit-
ment

I was recently down at Oak Ridge National Laboratory, where
they have a lar%f display about how they just created Oak Ridge
out of whole cloth, essentially. There was nothing there before they
decided there would be something there. And now what’s there is
tremendously excellent.

And so, isn’t it more a function of making the decision to place X
in this lace, or that place, and then keeping the commitment to

fund i}_f)roperl‘{,?

Dr. Heavry. Well, I think traditionally that in fact has happened.
But taose decisions to put an institution on place X or place Y has
bee.: made on a regional basis. And I think private philanthropy,
research communities, States, have usually taken the lead in
msuking those decisions, and to have made them with incredible
wisaom.

And I think you can see university systems that are State based
all over the country that have developed in a %grticular place be-
cause of a regional commitment. T1e State of Texas, the State of
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California are very good examples of relatively young university
stru-tures that have grown up to astounding excellence in & short
time because of regional commitment.

Mr. WaLGeeN. So the excellence is more tied to commitment
than it is to what they start with.

Dr. HeaLy. Yes; but what I'm sugTesting is that traditionally our
university system has worked so well, in possibly, because the
commitment has come regionally, and that re; .nal commitment
has been leveraged with Federal investment. But that has not
come centrally as so many European universities are based. It has
not been a central decision to have a U.S. university system that is
controlled centrally.

But the diversity and heterogeneity of our system—and I think
that’s pait cf its great strength—reflects the fact that the decision
to put X in such a place has been made on & regional and local
level, by private individuals in some cases, and in some cases by
States. I wouldn’t tamper with that, in my opinion.

Mr. WaLGrEi.. One of your reservations about the Fuqua bill is
that in the administration’s view it gives the Government ihe re-
sponsibility for setting the priorities with respect to tacilities mod-
ernization. And you would like that responsibility to be shared.
And, of course, t{.e bill does provide for the driving engine to be
private or local prc—osals.

Rut when you say uat, under this bill the Government, the Fed-
eral Government, i# waging the responsibility to decide what hap-
pens, isn’t that what happens now? The Defense Department de-
cides to put a facility in a certain, just plop it down, place. And the
Federal Government has decided totally in that instance what the
facility structure is going to be.

And so, is that really a legitimate reservation to have about this
kind of a matching fund, relatively diverse, proposal?

Dr. HeaLy. Well, I think for the Federal laboratories tha* may be
the case. But I think for our private universities, for our universi-
ties and colleges—which are only, as I said, about $5 or $6 billion
in that whole R&D investment—the Federal Government has not
been the driving force in deciding what facilities go where, and
how much money is put into facilities. That has largely been a de-
cision which is niade by the individual institution, as I said, to
gamble on their future, or to raise the equity to put up a facility
with the faith in themselves that they can recover a substantial
part of it through use charges.

But that has traditionaily not—in our university system in this
country, has not traditionally been a decision by the Defense De-
partment or by the Congress or by a research agency.

Mr. WaLGreN. But even those decisions are closely tied with
available Federal funding.

Dr. Heavry. That’s right.

Mr. WALGREN. And in making those choices, the Federal Govern-
ment essentially decided the——

Dr. HeaLy. I think the key choice is that the Federal Govern-
ment decided that it was going to invest in university-based re-
search because it thought it was the best way to get the highest
qlllla;ity research done for civilian research. That was the key
choice.

70




72

Mr. WALGREN. There’s a general question of—if you take all Fed-
eral research and development, as opposed to just that done in uni-
versities—what percent of Federal funds should we be investing in
academic research facilities? Is the academic participation present-
ly striking the proper balance?

And if you look at the overall scientific enterprise, what percent-
age of our efforts should go into university facilities?

Now the bill, as I understand it, takes 10 percent or would move
10 percent of what is presently being spent in academic research
now. But that isn’t neceesarily the proper measure of what the
proper investment in academic facilities would be.

I would be curious what the administration’s science policy
people would say, what answer they would give to that question.
Given the overall scientific investment by the Federal Government,
in all its entities, what perceatage should be directed toward the
rcngvation of the university scientific—or academic scientific facili-
ties?

Dr. HeaLy. Well, first just a point of clarification. It’s my under-
standing that the bill in its present form does talk about new
money that first year, almost $500 million of new money. And I
think that if it didn’t have that money—this is my impression from
hearing numerous opinions on this—that if this were just a 10-per-
cent set-aside, that this bill would probably be very unp.jular.
That the new money element, whicn is carried on presimably
throughout the 10-year period of time, is almost a keystone of this
particular piece of legislation, and probably one of the more d‘fi-
cult aspects of it, because the question is, is there new money aveu.-
able and where is it going to come from.

With regard to your much broader question, I think it’s a very
important question, and I'm not sure that it’s an easy one to
answer or that it can be answered simply. The White House Sci-
ence Panel has deliberated on this for many hours. And I can tell
you that there is no one ..aswer or no one administration position
or no one White House Science Panel position that I can relate.

I would just suggest to you that in the civilian R&D investment,
which is in the range ofy about $20 billion or a little more than
that, that the investment in university-based research is in the
range of about $5 to $6 billion. And I think one could ask the ques-
tion, is that the appropriate distribution of research investment if
in fact we're to view the university-based research, the basic re-
search done in those universities, a8 among the highest priorities
in our R&D investment?

A lot of that money, of the other $16 or so billion, goes into the
Federal laboratories. And Mr. Packard recently performed a report
which was delivered to Dr. Keyworth and to the President on the
university investment—the Federal laboratory investment, and
they did come up with some recommendations; that some of the
money spent in that particular area, there could be some econo-
mies there.

So, I just suggest to you that that kind of question needs a very,
very broad look, and it is a very, very tough one, and always runs
the risk and the concern of robbing Peter to pay Paul.

Mr. WaLGrEN. If you were to feel that the investment in this
area would properly be more than 10 percent of the present univer-
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sity-based research, then this approach would, at that point, simply
become one of the package Jf mechanisms that you indicate we
need. So, to the degree that the need is greater than 10 percent of
what we’re presently spending in university research, this would
certainly not have to be looked on as an all inclusive method. And,
therefore, any reservations about whether it over-emphasizes this
responsibility or under-emphasizes that participation could be com-
pensated by the other mechanisms in your package.

Would that not be true?

Dr. HeaLy. The only concern here is that 10 percent is a pretty
hefty sum in the R&g in a Federal agency’s budget. And to really
earmark that, that 10 percent dollars, and say that for the next 10
years, 10 percent of that budget must be spent only on facilities
and instruments could be unduly restrictive and binding, and could
in fact hurt the research enterprise.

The 10 percent is something of an arbitrary number. Maybe the
number should be higher, maybe it should be lower. But I think a
concern is should there be some flexibility. If one is to come up
with a formula, should there be some greater flexibility.

I understand Chairman Fuqua’s concern that if you don’t put a
number in, none of the money will be ﬁﬁent. But I think that the
risk you run when you put a number like that in is that you can
waste money, and you can hurt the research investment because
you introduce an inflexibility. And if research needs anything, it
needs the flexibility so that it can pursue the opportunities as they

arise.

And, in fact, tt budget in recent years, in general, in all the
agencies have pro.ably suffered a little too much from earmarking
and set-asides.

Mr. BarToN. Mr. Chairman, I'm going to have to go to another
meeting. I have one question if you'd yield, please.

B Mr. WaLGrEN. Sure. The Chair recognizes the gentleman, Mr.
arton.

Mr. BaArTON. Dr. Healy, in your testimony on page 9 you say
that, “The Administration has serious reservations about a formula
approach”—which is what you’ve been discussing with the chair-
man—“which restricts the flexibility of Executive agencies to make
priority choices in support of R&D, and believes that these agencies
should not be constrained anymore than necessary by fixed and
binding formulas.

“The Administration believes that the Federal Government,
through its research and development supporting agencies, should
work with the universities, industry, and the States to devise cre-
ative, flexible, and long-term mechanisms to address the need for
research facilities.”

I don’t think anybody on the committee disagrees with that. Are
you prepared today or in the near future to discuss some of these
creative, flexible, and long-term mechanisms? If you are, I assure

ou that I'll be more than happy to work with you and Chairman
uqua and subcommittee Chairman Walgren to incorporate those
into the bill.

Dr. Heavry. Well, I think that’s precisely why it is very useful to
have this bill on the table, because I think it will help to stimulate
some of the dialog. There have been a lot of creative suggestions
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that have come up, and the chairman spoke about the National
Academy of Science’s facilities roundtable earlier last week. And I
think that the community is stimulated to think about ways of ad-
dressing this problem, that provide flexible and creative means for
addressing this, and probably multiple dimensions to the approach.

And I think that rrobably in the course of hearings on this bill
you will hear, hopefully, many of those suggestions. The one that I
included in my testimony I think is the one that the White House
Science Panel has discussed, which is using the existing indirect
cost mechanism and revising it so that it can partly deal with the
problem. By no means is that a total soiuzticn.

Mr. BartoN. Well, the con:ern that I have—and I am as reluc-
tant as anybody to adopt a specific formula, a specific set-aside or
percentage allowance or whatever. But it appears to me, in my in-
vestigation before I agreed to cosponsor the bill, that this was one
of those things that everv year, at the end of the year, the commu-
nity, the research community, the university community said yes,
we need to put some more money into the facilities, but we've got
+his project and these people need tc be paid, so we’ll do it next
year. And they do the same thing the next year and the same
thing the next year.

And it’s very similar to somebody that lives in a forest, and they
begin to cut down the trees for heat and lumber, and pretty soocn
they don'’t live in a forest anymore. And they say, by golly, I wish
we would have saved some of those trees.

And we are a preeminent nation in the scientific community,
and we are because we have our research and development activi-
ties. And we need to address this problem, we need to say that this
is a serious problem, the curren. system is not addressing the prob-
lem. And if it taker spending a half a billion dollars for the next 10
years, and some specific set-asides that are merit based, that are
cost sharing, that dves require a partnership, then I think that we
may have to do it. But I will be willing to work with you and the
other members of this committee to try to address—and we don’t
want to come up with a formula that wastes money.

I don’t want this to turn into a deal where we’ve got $400,000
and let's buy 3,000 IBM typewriters in September. But it just
doesn’t appear to me that we have addressed the problem under
the current system, and this is a good beginning place.

Thank you, Mr. Chairman.

Mr. WaLGreN. Thank you, Mr. Barton. Dr. Healy, thank you
vary much for your testimony this morning, and we look forward
to talking with you about this and your colleagues in the future.

The third witness today is Dr. Frank . =288 who, as you all know,
is the president of the National Academy of Sciences. Dr. Press,
welcome to the committee. And as you know, at the outset, your
written testimony will be made part of the record in its entirety, so
feel free to select portions or particular points that you'd like to
stress. We're happy you're here and pleased that you have made
the effort to give us your views on this subject.
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STATEMENT OF DR. FRANK PRESS, PRESIDENT, NATIONAL
ACADEMY OF SCIENCES

Dr. Fress. Thank you, Mr. Chairman. In your letter of invitat ,n
you asked me to discuss H.R. 2823 in the coniext of the academic
g-esclearch facilities problem generally. I'll frame my remarks accord-
ingly.

My first comment is: “At long last.” The acterioration of academ-
ic research facilities has been chronicled .or over a decade. We
have had successive reﬁorts documenting ‘he need, outlining the
damage being done to the natione] research capacity, an.! pointing
to the contradiction between the Nation's belief in science and
technology as essential to economic strength and national security,
and its denial of the funds to replenish an aging infrastructure.

These reports have had little impact. Between the zenith of Fed-
eral support in the 1960’s and today, Federal obligations to univer-
sities for R&D facilities in corstant dollars declined 90 percent.
There is today virtually no Federdl funding for academic research
facilities other than specialized national facilities.

Why did it happen? A quick answer is that the facilities boom of
the 1960’s was an aberration, just as the bust of the 1980’s is now.
There is some truth in that, although I would point out that even
in the 1960’s the Federal Government bore only about a third of
the cost of academic R&D facilities, with the rest provided by State
governments, general funds, endowments, capital construction

}'i:hes, and the like. Today, the Government'’s s is about one-
sixth.

Another possible, somewhat ironical, answer to what happened
lies in the unicue features nf our research system. Those features,
which I believe are directly responsible for the global primacy of
American research, are well known to this committee. Federal sup-
gort goes in the main to individuals, not institutions. Support is

ased on quality, not rank or affiliation. It is given on a cost reim-
bursement basis. It is project based, and it tends to be short term,
for a couple of years.

While those features are salutary, and must be retained, they
have, by their concentration on projects and individuals, kidden
broader needs of the research system. And we've seen that most
damaginfly in the case of facilities for academic research.

The bill under consideration today is then a palpable recognition
of the systemic needs of the research system. For that, I whole-
heartedly commend Chairman Fuqua for sponsoring it. It is to be
hoped that your committee’s deliberations on this measure will ini-
tiate a discussion of the issues in the search for an acceptable
framework for action.

As this committee knows, the facilities issue is a difficult one,
not only financially but conceptually. By conceptually, I mean the
role of technical review in deciding what facilities ought to be sup-
ported and where they are to be built. I do not support the practice
of direct ap'propriations for specific facilities.

Quoting from remarks I made last spring at the AAAS R&D col-
loquium, and I quote:

Suffice it to say that the practice has the potential for enormous damage to the
research system. And suffice it to say that some universities have gone this route in

=

oy




76

}mrt out of desperation, owing to over a decade of undercapitalization of academic
acilities.

However, by the same token, the scientific community must be
sensitive to the fact that project grants and facility support are not
commensurate. In particular, many in the scientific community, as
in the Government, need to understand the role of what is now
called comprehensive merit evaluation in funding large facilities.

Again quoting from my AAAS talk:

In individual research grants, peer review largely decides; in funding large facili-
ties, evaluation by experts narrows the list of candidates. The actual decisions
emerge from . comprehensive merit review, incorporating political, geographic, eco-
nomic, and other policy elements. That was true in the case of Fermilab. It will be
true in the case of the new synchrotron radiation facilities to be built. It will cer-
tainly be true in the case of the superconducting super collider.

These are national facilities. And that same comprehension of the more limited,
out vital role of evaluation needs to infuse the present problems with facilities ap-
propriated frem the ricor of Congress. We need a common understanding that scien-
tific evaluation is a necessory, but still on.y one, facet of deciding which facilities to
support and at what institution.

e amot t of money involved in such facilities and the implicit commitments to

mpnrt thcur long-term operation makes political and other factors inescapable.

at peer review can do is to assure that any faciity finally selected merits its sup~
port in terms of the overall health of scientific research.

As Chairman Fuqua knows, the concept of comprehensive merit
evaluation for facilities was supported, alieit not without some
heated dissent, at a meeting at the National Academy last week on
academic research facilities. That meeting was cosponsored by the
National Science Board, the Office of Science and Technology
Policy, the Academies of Sciences and Engineering, and the Gov-
ernment-University-Industry Research Roundtable.

With that as background, I believe the hill to be on target and
realistic. It is on target for the reasons I just cited. It is realistic in
confronting the economic realities of the 1980’s. In particular, it is
realistic in forcing the Congress and the research community to
make some hard choices.

Those choices will have to be made at several levels; the overall
Federal budget, project grants versus infrastructure needs, State
and university priorities, the use of the indirect cost recovery
mechanism, and the like. Those clioices are usually difficult, but
now they’'ve become quite painful, as our Nation is pinched by the
need to maintain research excellence at a time when neither gov-
ernmental budgets nor university enrollments are likely to grow
significantly.

As Congressman Fuqua noted, the bill’s importance lies not only
in its contents, but also that it will be a focus for obtaining consen-
sus agreement within the Congress on the facilities problem.
Whether the bill before us or a variant ultimately obtains congres-
sional passage and Executive support is less important taan the
fact that it forces the Federal Government to confront a problem in
terms familiar {o it; that is, in terms of budgets, specific agencies,
grﬁl fiscal years. Against that, let me commend other aspects of the

ill.

After a de facto abandonment of facilities support by the Federal
Government, the bill reestablishes an identifiable . Iget for cap-
ital outlays. In doing so, it may dampen the direct appropriations
issue, for, if the bill passes, there will, in principle, be six agencies
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to which universities or colleges seeking to build or modernize
their research plant can turn. Academic institutions desperate for
facilities funding will now have a real alternative.

The up front funding provided for in this bill means that it’s pos-
sible to reconcile agency needs with academic capacities. That fea-
ture is not trivial given the spreading recognition that a strong re-
search force is vital to the Nation’s future economic strength and
national security.

It has the potentie! both for reducing the uncertainties of facili-
tieslafunding in the annual budget battle, and for stabilizing capital
outlays.

Finally, the bill's emphasis in the outycars on matching tunds is
appropriate to the times. Of course larger universities are likely to
have an easier time obtaining matching funds than smaller ones.
However, by the same token, those universities beginning to
emerge as strong research centers will have access to facilities
funding that may now be simply unobtainable.

I should add that while the bill is welcome, the magnitude of
over a decade of neglect is so large that we need to think of ways to
complement the Fuqua approach. Some of these additional funding
modes were discussed at last week’s meeting at the Academy. They
include both equity and debt financing, and this bill is an example
of the former.

Tax exempt and taxable bonds and notes, Government loans, and
Government guaranteed bonds are all examples of debt financing.
And there are within this taxonomy a great many interesting ideas
worth exploring. One example is the estahlishment of an independ-
ent, nonprofit corporation, which would be given a startup trust
fund by the Federal Government. Such a corporation would help
academic institutions by providing credit support or leveraging for
capital borrowings in the tax exempt market.

The particular ideas are less important than what they imply:
That the research community is now intensively investigating new
financial arrangements for facilities; that is, 2=rangements to lever-
age limited Federal funds. However, universities need something to
leverage, and this bill offers them that.

That facilities issues pose both short-term and long-term prob-
lems, and strategies for both time frames must be explored. That
the issue cannot simply be dropped upon the Federal Government,
and other sectors, such as States acting individually or through
cumpacts, need to address it.

Let me briefly turn to some concerns with the bill. I do so within
the context of supporting its goals, and I do so within the context
of what Michael Collins said when he was asked how the National
Air and Space Museum was built on time and under budget. His
response was that, “The perfect airplane is still in the hangar.”
The bill may not be the perfect airplane, but I hope it flies.

One concern is with the implicit tithing of agency R&D budgets.
I know that the hope is to have facilities funding be an add-on
rather than a set-aside. But that sentiment is not expressed in the
bill for fiscal 1988 and beyond. Of course, given the millstone of the
Federal deficit, any attempt to writ> in an add-on would almost
certainly dooin the bill.
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I do feel that the authorization funds for fiscal 1987 must be re-
tained as a trigger mechanism for silowing the 10-percent set-aside
in the out years. I also share Ch: .man Fuqua’s hopc t"at the un-
happinese which mau. - feculty .. :mbers will have with the 10-per-
cent all.  .jon, wil. we mitigated hy an overall growth in the basic
research budget of the Federal Government over the next decade.

A seconé concern is that, as J pointed out in Senate testimony
earlizar this year, the level of unencumbered project research funds
availeble to the NSF has declined in the current budget.

Given that, the committee might well consider whether each
agency might be given some leeway in hew it allocates facilities
fund ng out of its .&D budget. Needs tend to be uneven, by field
and sther elements. Certainly a 10-percen: allocation for facilities
funding is needed and would help in some areas, but might be po-
tentially damaging in others.

The committee might =cknowledge variable pressures on egen-
cies for facilities funding by bvilding greater flexibility in the bill’s
allocaton funding. Perhaps, as was suggested at the ineeting last
week, an ageucy, rather than being immediately required to pro-
vide 10 percen: of its R&D funas, might be allowed to move up ‘o
that level uver a fixed time, sav 3 to 5 years. Also one might cun-
side: a local ption, that is, carapus by campus flexibility in the use
of this approach.

1 should also point out that the bill provides for the construction
and modernization of facilities, but not for their operation and
mainienance. This piunges us into the treacherous terrsin of indi-
rect costs, and the committee might quite visely feel that the issue
needs to be taken up separately. I zee no reasonable way to avoid
it.

A weakness of the facilities programs of the 1960’s was their lack
o." foresightedness concerring maintenance. That is, in allowing
either for the availability of maintenance fuads directly or by re-
covery of such coets out of the indirect charges against research
grants. “Yiven the magnitude of the need, universities will most cer-
tainly have to use significant debt to fund facilities witi. attendant
pressures on their indirect cost rates.

Mr. Chairman, I repeat again that my comments should be set in
the context of my cverall support for this Ltill. The universities are
imaginatively and intensively seeking to restore their aged re-
search p.ant. According to a recent NSF report, universities are
planning to spend about $1.3 billion over the next 5 years on new
facilities. That expenditur: rate doubles that of the previous 5
years. Thet money in the main *vi'! come from general funds, State
appropriations, endowments, and the like.

In othar words, rather than the universitizs leaning on the Fed-
eral Government, one could ray that the reverse is true. For almost
two decades the Fed' al Government, in effect, has harvested a re-
search system while abandoning its obligations to support the
structures which house the laboratories, the instruments, and the
people who do the work.

The bill is welcomed and it is overdue. Thank you.

[The prepared statemen: of Dr. Fress follows:]
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Mr. Chairman, in yocr letter of invitation, you asked me to
discuss H.R. 2823 in the context of the academic research facilities
problem generally. I'll frame my remarks accordingly. My first
comment is: "At long Iaat." The deterioration of academic research
facilities has been chronicled fcr over a decade. We have had
successive repcrts documenving the need, outlining the damage being
done to the national research :apacity, and pointing to the
contradiction between the nation's belief in science and techmology
as essential to economic strength and national security and its
deni 1 of tie funds to replenish an aging infrastructure.

T 3e reports have L.ad little impact. Between the zenith of
federal upport In the 1960's and today, federal obligations to
universit ‘s for R&D facilities in constant dollars declined 90%.
There is to ay virtually no federal funding for academic research
facilities, other than specialized, national facilities.

Why did it happen? The quick answer is that the facilities boom
of the 1960’s was an aberration, just as the bust of the 1980's is
now. There is some truth in that, although I would point out that
even in the 1960's the federal government bore only about a third of
the cost of academic r&d facilities, with the rest provided by state
governments, general funds, endowments, capital conmstruction drives,
and the like. Today, the government's share is sbout a sixth.

Another possible, somewhat ironical answer to vhat happened lies
in the unique features of our research system. Those features --

which, I believe, are directly responsible for the g’~bal primacy of
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Americsn resesrch -- sre well krown to this Comititee. Federsl
support goes in the main to individusls, not institutions. Support
is based on quslity, not rsnk or sffilistion. It is given on 4
cost-reimbursement bssis. It is project bssed. A.d it tends to be
short-term, for one to three years.

While those festures are salutary snd must be retsined, they
have, by their concentrstion on projects and individusls, hidden
broader needs of the research system. We've geen thst in
instrumentation. We'va ueen that in a lack of sdequste mechanisms,
nov being corrected, for a fluid exchsnge of knowledge bpetween
resesrch sectors, especislly between academis and industry. And
we've seen thst most damagingly in the cese of facilities for
scsdemic resesrch.

The bill under considerstion today is thsn a pslpsble
recognition of the systemic needs of the resesrch system. For that,
I wholehesrtedly commend Chairman Fuqus for spcnsoring it. 1It is to
be hored thst your comnittee's deliberstions on this measure will
initiate a discussion of the issues in the sesrch for sn acceptsble
framework for gction.

As this Committee knows, the fscilities issue is a difficult
one, not only financially but slso conceptuslly. By conceptuslly, I
wean the role of technical review in deciding what fscilities sre to
be supported and where they are to be built. I do mot support the
practice of direct sppropristions for specific facilities. Quoting
from remarks I madc lsst spring at the AAAS 1 %D colloquium, "suffice

it to rey that the prsctice has the potentisl for enormous demsge to
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the research ayatem. And auffice it tuv ssy that aowe univeraities
have gone thia route in part out of deaperation, owing to over 8
decade of unéercupitlli:ntion of academic facilitiea.”

However, by the aame token, the acientific commnity muat be
a'aaitive to the fact that project granta and facility aupport are
not commensurate. In psrticular, many in the acientific comsunity,
aa in the government, need to underatand the role of what ia now
called comprehenaive merit evaluation in funding large facilitiea.

Again quoting from my AAAS talk, "in individual research granta,
peer review largely decides; in funding large facilitiea, evaluation
by experta narrowa the liat of candidatea. The actual decisiona
emerge from & comprehensive merit review, incorporsting political,
geographic, economic, and other policy elementa. That waa true in
the case of Fermilab. It will be true in the case of the new
synchrotron rndintio; facilitiea to be built. It will certsinly be
true in the caae of the superconducting auper collider.

"These are national facilitiea. And that same comprehension of
the more limited but vital role of evalustion needa to infuase the
preaent problemas with facilitiea appropristed from the floor of
Congreas. We nced & common underatanding that acientific evaluation
is a necessary, but atill o one, facet of deciding which
€acilitiea to support and a: what institution. The amount of money
involved in such facilitiea and the implicit commitmenta needed to
aupport their long-term operation makea political and other factors
ineacapable. What peer review can do is to sssure that any facility

finally selected merita ita aupport in terma of the overall health

of acientific research.”
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As Chsirman Fuqua knows, the concept of comprehensive merit
avaluation for facilities wss supported, albeit mot without some
hested dissent, at a meeting at the Nstional Acsdemy last waek on
acedemic resasrch fscilities. Thet meeting was cosponsored by th.
Nstional Scienca Board, the Office of Science & Tachnology Policy,
the Acadamias of Sciences and of Engineering, and the
Govarnment-University-Industry Resaarch Roundtsble.

A sacond ccaceptual issue embedded in the bill before us is the
attitude of the fadersl government towsrd the research it fundo. It
is commonplace to lsbel support for fundamenta) sciance and
angineering as un investment. But thst truism is often belied by
prsctice. The question is whether fedaral accounting pritciples
recognize the inherent uniqueness of s research andeavor. There is
a tendancy to spply the same sccounting principlas in supporting
university research as in swerding procurement contracts. and that
tends to devolve into product orientation. That is, whit is
produced for s given amount of support? It tends to force rigid
adheranca to s proposed lina of work .d budget. And it tends to
lesd to neglact of tha components of successful rasearch — such as
flexibility, mid~course changas, raplacing rapidly obsolescent
aquipment, trsining facilities, people to run instruments, and so
forth. Fundamentally, should the governmental sttitude ba ona of
purchasing research rasults or of invasting in & rassarch system?

With that «s bsckground, I beliava the bill to be on target and
reslistic. It is on target for the rassons I just citad. It is

raalistic in confronting thae aconomic reslitiaa of tha 1980's. In

34951
71/29/5

a0
x

RIC

Aruitoxt provided by Eic:




84

particular it is realistic in forcing the Congress, and the

resea ch community, %o make some hard choices. Those choices will
have o0 be made at several levels: the overall federal budget,

pPro’ ct grants versus infrastructure needs, state and university
priorities, tbe use of the indirect cost recovery mechanism, snu the
like. Those choices are usually difficult; but now, they’ve become
quite painful, as our nation is pinced by the need to maintain
research excellence at a time vhen neither governmental budgets nor
university undergraduate enrollments are likely to grow
significantly.

As Congressman Fuqua not :d, the bill's importance lies not only
in its contents, but also that it will be a focus for obtaining
consensual agreement within the Congress o. the facilities problem.
Whether thie bill before us or s variant ultimately obtains
Congressional presage and Executive support is less important than
the fact ~bat it forces the federal government to confront a problem
in terms familiar to it; that is, in terms of budgets, specific
agencies, and fiscal ye.rs. Against thar, let me commend other
aspects of the bill:

©  Afrer a 4= facto sbandonment oi facilities support’™y the

federa government, the bill reestablishes an identifiable
budget ‘or capitsi outlays. In doing so, it may dampen the
direct sppropristiona issue, for, if tbe bill passes, there
will, in principle, be aix sgencies to which universities
or colleges seeking to build or modernize their research
plant can turn. Academic institutions desperate for

facilities funding will now have a real alternative.
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o The "up~front” funding provided for in this bill meana that
it’a posaible to reconcile agency needa vith academic
capacitieas. Tbat feature ia not trivial, given the
apreading recognition that a atrong reaearch force ia vital
to the nation’a future economic atrength snd national
security.

[ It has the potential both for reducing the uncertaintiea of
facilitiea funding in the annual budget battle and for
atabili ing capitsl outlaya.

o Finally, the bill’a emphssis in the out yeara on matching
funda is apprcpriste to the timea. Of courae, larger
univeraicies are 1ik~ly to have an essier time ot taining
matching fuide than smaller ones; however, by the aame
token, those universitiea beginning to emerge aas atromg
reaearch centera will have access to facilitiea funding
that now may be simply unsttainable.

I ahould add that while the bill ia welcome, the magnitude of
over a decade of neglect ias a0 large that ve need to think of vaya
to complen_u. the Fuqua approsch. Some of these additional funding
wodea were diescusaed at las: week's meeting at the Academy. Tney
include both equity and debt financing. This bill ia an example of
the former. Tax exempt and taxable bonds and notea, government
loana, and government-guaranteed bonda are all examplea of debt
financing. And there are within this taxonomy a great many
intereating ideas worth exploring. One example is the eatablishment

of an independent, non-profit corporstion, which would be given a
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start=up trust fund by the federal government. Such e corporation
would help ecademic inltitﬁtionl by providing credit eupport or
leveraging for cepitel borrowings in the tax-exempt bond market.

The particuler ideas ere less important than what they imply:

[ That the research community is now intensively
investigating new financial arrangementa for facilities;
that ia, arrangements to leverage limited federal funds.
However, universities need sowmetking to leverage, and thie
bill offers them that.

] That fecilities iaaues pose both short-term and lung-term
problems, and atrategies for both time framea muat t*
explored.

] That the isaue cannot simply be dropped upon the federal
governmeni, and other aectors, such as atatea acting
individually ot through compacts, need to addrese it.

Let me briefly turn to aome concerns with the bill. I do eo
wvithin the context of supporting its goals. And I do so within the
context of what Michael Collins said when he was asked how the
National Air and Space Museum was built on time and under budget.
His responae ve: that: "The porfect sirplanc I3 atill (n the
hengar.” The bill may not be the perfect airplane, but I hope it
flies.

One concern is with the implicit tithing of agency R&D budgets.
I know that the hope is to have facilities funding be an add-on
rather than & set-aside. But that sentiment is not expreesed in the

bill, for fiscal 1988 anc beyond. Of ~ourse, given the millstone of
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the federal deficit, any attempt to write in an add-on would almoat
cartainly doom tha bill. I do fvel that the authorization funda for
fiacal year 1987 muat ba retained aa a "triggar” mechaaism for
allowving the tan percant sat-ssida in tha out yssra. I alao ghara
Chairman's Fuqua'as hope that the unhappiness, which many faculty
sembers will have with tha ten percant allocation, will be mitigated
by an oversll growth in the basic research budgat of tha fadersl
government.

A second concarn ia that, aa I pointad out in Senata taatimony
earlier thia year, the leval of unencumberad rassarch funda
available to tha NSF haa daclined in the current budgat. The
raasons aras & mix of asalutary purpoass: To fund tha engineering
reacarch and supercomputer cantera, prasidential young
inveatigatora, naw inatrumentation, and the lika. WNevar.ihalaas, the
upahot is a superficial growth in rasserch funiing that tranalatsas,
on cloaer inspection, into & raductionm in cors support for baasic
rasearch. While I have not axamined the parallels with othar
sgenciea, I . isapect that thair budgets will exhibit aimilar trenda.

Given that, tha Committea migh well conaider wliather aach
agency might be givan aome laeway in how it allocatea facilitiea
funding out of ita Ri) budgat. Needa tend to be uneven, by field
and othar elemants. Certainly, a ten—percent allocation for
facilitiea “unding would halp in some arass, but might be
potentially damaging in othera. The Committae might acknowledge
verisble praseures on sgencies for facilitias funding by building

greater flexibility in tha bill'a allocation formula. Parhapa, as
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vss suggestsd st the meeting lss. week, an agency, rsther then being
| immediately required to provids ten percent of its R&D funds, might
| be allowed to move up to that level over a fixed time =~ say, three
to five years. Also one might consiler campus by campus flexibility.
1 should also point out thst the bill provides for the
construction and modernizstion of facilities, but not for their
operation and maintensnce. While this plunges us into the
treacherous terrain of indirect costs, and the Subcommittee might,
quite wisely, feel that the issue needs to he laken up separately.
1 see no ressonable way to avoid it. A wea.ness of the facilities
programs of the 1960's wss their lack of foresightedness concerning
ssintenance; that is, in sllowing either for the availability of
saintensnce funds directly or by recovery of such costs out of
indirect charges against rese+.ch grants. Given the magnitude of
the need, universities will most certainly have to use debt to fund
facilities, with attendant pressures on their indirect cost rates.
Mr. Chsirman, I repest again thet my comments should be set in
the context of my overall supporr of this bill. The universities
are, imaginatively gnd intensively, seeking to restore their aged
resesrch plant. According to a recent NSF report, universities are
planning to s>end Jbout $1.3 billion over the next five years on new
facilities. That expenditures ratc doubles that of the previous
five years. Thet money will come in the main from general funds,
stai2 appropriations, endowments, and the like. In other words,
rather than the universities lss: ng on the federal government, ome
could say that the reverse is true. For almost two decsdes, the
federal government, in effect, has harvzsted a resesrch system vhile
abandoning its obligstions to support the structures which hous< the
laboretories, the instrumenzs, and the people who do the work.

The bill is welcome snd it is overdue. Thank You.
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July 1985

FRANK PRESS

Frank Press was born in Brooklyn, New York in 1924.
He received his undergraduate degree in physics from the
City College of New York, and advanced degrees in geo-
pnysics from Columbia University in 1946 and 1949, when
he joined the Columbja faculty, becoming associate
professor in 1952, working in the areas of geophysics
and oceanography. 1In 1955 Dr. Press was appointed
professor of geophysics at the California Institute of
Technology, and two years later became director of its
Seismological Laboratory. He was named in 1965 as the
head of the then Department of Geology and Geophysics at
the Massachusetts Institute of Technology (MIT), which,
under his leadership, expanded into planetary sciences,
oceanography, interdisciplinary studies, and the joint
program with the Woods Hole Oceanographic Institution,
and was renamed the Department of Earth and Planetary
Sciences. 1In 1977 he was appointed by President Carter
as the President's Science Advisor and Director of the
Office of Science and Technology Policy. In January .
1981, he raturned to MIT where he was appointed Institute
Professor, a title MIT reserves for scholars of special
distinction. Or. Press returned to Washington in July
1981 as the 19th President of the National Academy of
Sciences, elected by its members to a six-year term.

Dr. Press is recognized internationally for his
pioneering contributions in geophysics, oceanography,
lunar and planetary sciences, and natural resource explo-
ration, but his primary scientific activities have been in
the study of the seafloor, earth's crust and deep interior.
Recognizing the importance of long-period surface waves in
studying the earth's structure, he developed the theory
for these waves and the instrumentation to record them.
Today, the analyses of -.aeismic surface waves and free
oscillations are among the most powerful techniques for
studying the structure and internal properties of the
earth. Dr. Press also saw the need to develop techniques
for geophysical studies of the moon and planets, using
landed observatories. Author of 160 scientific papers,
he is also the co-author of the textbook Earth, widely
used in courses in both American and forelgn universities.
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Dr. Press has been a leader in major national and
international projects. He helped organize and gave
impetus to the International Geophysical Year, the first
coordinated worldwide attempt to measure and map various
geophysical phenomena, a decade-long effort that involved
international explorations of Antarctica and the oceans.
Mt. Press in Antarctica is named for him. Dr. Press
provided leadership in research efforts on sarthquake
prediction in the United States, and in international
cooperation with Japan, the USSR, and the People's
Republic of China.

As NAS President, Dr. Press will continue a long
career of public service, in addition to his distinguished
scientific work. He served on the President's Science
Advisory Committee during the Kennedy Administration and
on the Baker and Ramo Presidential Advisory Committee
during the Ford Administration. He was appointed by
President Nixon to the National Science Board, which is
the policy-making body of the National Science Foundation,
and he also served on the Lunar and Planstary Missions
Board of the National Aeronautics and Space Administration.
Dr. Press participated in the bilateral science agresement
negotiations with China and the Soviet Union, and was a
member of the U.S. ‘delegation to the nuclear test ban
negotiations in Geneva and Moscow.

Major initiatives of his Washington service as OSTP
Director and Science Advisor during the Carter Administra-
tion included increasing the Federal commitment to the
support of basic research; the introduction of new measures
to spur industrial innovation; joint research ventures
involving industry, the university, and the government;
and regulatory reform, particularly in improving the
scienti fic basis of proposed regulations. Dr. Press was
largely responsible for the U.S.-China scientific
cooperation agreements ..in 1979.

Dr. Press is a member of several professional organi-~
zations, and is a former President of both the Seismological
Society of America and the American Geophysical Union. He
was elected to the National Academy of Sciences in 1958,
the American Academy of Arts and Sciences in 1966, and the
American Philosophical Souiety. In 1981 he was elected as
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a foreign member of the French Academy of Sciences, and to
the Board of Trustees of both the Sloan Foundation and
Rockefeller University, as well as to the membership of
the Corporation of the Massachusetts Institute of
Technology. 1In 1985 he was elected as a foreign member

of the Royal Society. He is the recipient of numerous
honors, among which are the Gold Medal of the Royal
Astronomical Society, the Arthur L. Day Medal of the
Geological Society, the Bowie Medal of the American
Geophysical Union, ahd in 1982, the Maurice Ewing Medal of
the Society of Exploratory Geophysicists. He was awarded
the Department of the Interior's Public Service Award in
1971 and NASA's Distinguished Public Servivse Medal in
1973. 1In 1982, 1984, and 1985 during aniiual surveys
conducted by U.S. News and World Report, he was named the
most influential American scientist. Drx. Press has
received 20 honorary doctoral degrees. His unique dis-
tinction lies perhaps in the dual contribution of the
impact of his scientific work on the development of
modern geophysics and the influence of his personal
leadership in national science planning and administration.

Dr. Press is married to the former Billie Kallick of
St. Louis. The Presses have two children and two grand-
children.
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Mr. WaLcreN. Thank you very much, Dr. Press, for that testimo-
ng. Apparently there are sort of short-term and long-term aspects
of the ncademic facilities problem. Are they of such a nature that
short term or longer term would be addressed better by this bill?
Are there different mechanisms that serve the shorter or the
longer term more directly? Can you discuss that area for the record
and the committee here?

Dr. Press. I think the bill provides a flexibility to handie both. I
believe the first-year authorization is very important, very signifi-
cant to the bill. Without it, as someone said earlier, there would be
a loss of support, and also the need to address important short-
term issues. There are some very famous productive, successful lab-
oratories where the record of discoveries are the envy of the world,
that are essentially in a crisis situation. They can’t get the new
tools to continue oing this kind of excellent work without some
improvement to their facilities. And I think this is the short-term
issues that I spoke of.

These are long-term issues which you addressed. Some emerging
institutions that want to achieve this high caparity for highly pro-
ductive research. And they have this longer term need, these
longer term goals, and I think the bill addresses these as well.

at’s what I had in mind in addressing the short- and long-term
goals, and I think the Lill does do that.

Mr. WaLGREN. The size of this problem, I guess, has satisfied ev-
erybody that it was beyond any immediate resources, and then I
get the impression that we haven’t stopped counting, or at least we
recently, in the last NSF bill, we asked them to actually add up the
size of the problem and to do a disciplined study of the amounts
involved and how big a problem this is.

Are you satisfied that the problem is substantially larger than
the 10-percent allocation in the bill? If we were to invest this much
in the syster:. 1s it such that we know we should do at least that,
or should we be waiting until somebody comes in with a compre-
hensive study of e¢xactly what the dimension of this problem is? Or
are tgere such studies that should be brought to our record at this
point?

Dr. Press. I think that’s an essential question, a very important
one. The comprehensive review has to go forward. We need that
review to convince your colleagues in Congress, tlie executive
branch agencies, OMB, that there is an important nee.

Every study I have see.i, every judgment I have heard from indi-
viduals and groups thai have sort of surveyed the pancrama of fa-
cilities, leads me tn believe that $5 billion over 10 years, which this
bill envisages, is a fraction of the actual need, a small {ractior but
a significant one. It starts us down the road of recognizing tl.at we
need capital outlays to improve the infrastructure if we're going to
maintain our scientific strength.

So, reserving final judgment for the kind of evaluation that you
have commissioned, I would say that the bill is reaiistic in setting a
minimum need at the ﬁresent time. It's eminently justifiable from
what we know. What the actual needs are must await the compre-
hensive study.

Mr. WaLcreN. You touch in your testimon{ on the wish that we
had all new raoxey to do this, and the difficulty of set-asides invad-
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ing current research programs. One of the dilemmas that Dr.
Healy develo in her testimony was that although we want to be
able to do whatever it is we want to do currently, nonetheless we
must set priorities. And that implies that we can’t do what we
want to do.

Are you comfortable with the feeling that redirection, if it is the
only new investment that we can come up with on the Federal
level in facilities, is enough of a priority that, as Dr. Healy says, we
must set priorities and the choice must be then to invest in this
longer term rather than the continuation of the imbalance between
the facilities and the operating accounts?

Dr. Press. ] would say that I am basically optimistic. That even
though we’re in a very difficult position with our deficit, that by
and large over the decade—which is the view that this bill exam-
ines, that is, the forward looking view that this bill examines-—over
the next decade, that we will see Congressional support for a grow-
ing budget in the areas of science and technology.

And therefore, this reallocation will take place—perhaps not this
year or next year, but over a decade, in a period of growth, small
growth, but growth nevertheless, so that the facilities can be part
of that growing budget without damage to the core support the
projects support. That is the heart of our research establishment.

e support that we saw for this bill at the Acndemy conference

last week, I think, alc 8 based on that hope. After all, in recent

ears, during very touga fiscal times, Congress and the executive
ranch did give an unusual priority to the support of science.

And with the recognition, the growing recognition in this coun-
try, that its future industrial, economic strength, agricultural
strength, let alone the national security, lies in our foundation in
science and technology. And with that recognition nationalily, I be-
lieve that my optimism is not unrealistic.

So, to give you an answer succinctly, I feel that the strength of
this bill is that there is a basic optimism that the science budgets
will grow modestly, but sufficiently, to minimize the impact on
project support that the set-aside will require.

And if we had some flexibility in that set-aside, if it weren’t a
fixed formula but could be analyzed on the basis of agency needs,
of discipline needs, but with a commitment for the first time in 20
years to this kind of allocation to infrastructure, if we had all of
that, I think we could have a very successful bill.

Mr. WALGREN. Is the Nr.tional Academy playing a particular role
in this that you'd like to at least outline at this point? Not in this
particular subject of increasing these budgets, but I mean the as-
sessment of the focilities and the developing of the recognition of
the problem.

Dr. Press. I'd like to believe that we're playing our traditional
role as an umbrella organization, a friend and ally of the Govern-
ment, Con , the executive branch, where we bring the various
elements tﬁat are concerned with this issue—Members of Congress,
their staffs, certainly the university community, the industrial
community, the executive branch individuals—together to discuss
the problem and to see if we can come up with creative solutions.
And that was the purpose of our 2-day conference of a few weeks

ago.
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This is a key issue in the future of A.nerican science and technol-
ogy, and I think we have to be involved with it in the way that I
describe.

Mr. WaLGREN. I'd be curious about the development of this con-
cept of comprehensive merit based review—comprehensive merit
evaluation. And you indicated that that’s sort of a developing area
in contrast to the individual support and the project-by-project
based funding where choices are more finite, I gather, and more
comparative in some sense. And how this larger view is a more sys-
temic one than one focused just on individual projects.

You indicate that that’s sort of what happened to the large facili-
ty reviews, the large national facilities, the Fermilabs and the like.
Can that be brought down to the small level that Chairman Fuqua
was directing his remarks to, the individual facility that is not a
national laboratory or a national resource at that point, but just
one part of the overall system?

Dr. Press. I believe s0. And that was ¢ .tually one of the conclu-
sions of one of the panels that met at the Academy last week. It’s
only a few sentences and let me read you what they said.

The allocation process for research facilities is not exclusively the result of a com-
petition among proposals for identical facilities. Rather, the process is the result of
an evaluation on a case-by-<case basis of the technical merit, local capabilities and
aspirations, and other factors that impinge on the ultimate success of each individ-
u%l fa:xi'lity proposal. Such other factors include social, economic, and political con-
~*aerations.

For these reasons, the phrase comprehensive merit evaluation best describes the
process for review of research facility proposals.

And they are referring to the kind of facilities that Chairman
Fuqua envisages in his bill. I believe under these conditions, those
places with a proven track record of high productivity in science, of
making the major discoveries, will be supported. And those emerg-
ing institutions which have evidenced a commitment, a local com-
mitment, in terms of investment and in terms of bringing in first
class people will also compete well. And that’s what we mean by a
golmprehensive merit evaluation. To allow for both of thoce possi-

ilities.

Mr. WALGREN. There was that group of smaller liberal arts col-
leges that recently did a survey of their participation in National
Science Foundation grants, and found it to be wanting largely, ap-
parently, on the idea that they're not the research centers per se.
But they make a valid Eoint that they are both doing perhaps not
the quantity of research that is being done at the large research
centere, but perhaps something along the same quality of research,
inasmuch as they have some of the best teachers and the best—and
that those teachers are certainly working at the leading edge of
their discipline.

And earlier it was suggested that this bill would be aimed just at
research per se. Inasmuch as those colleges are the undergraduaie
experience of a substantial fraction of those who ultimately are our
sc{)qﬁgists, would you envision them as participating in this kind of
a bill?

Dr. Press. I think the bill addresses the Nation’s needs in re-
search and graduate education. The research university, which is
the primary target of this bili, unlike that of any other country, in
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the United States the research university is really the basis for our
scientific strength. And 7 think this bill addresses a 20-year short-
fall in supporting the research university in building its infrastruc-
ture and modernizing it. In recognition of the rapid advances in sci-
ence, it requires new kinds of facilities.

The need of the small colleges that primarily turn out students
who then go into science, but do no research, is a real need. And it
has to be addressed wme way. But if we try to make this an omni-
bus bill, that addresses all of these issues, I think it would become
80 loaded down that its primary goal might be lost.

And 80, I don’t want to minimize the needs of these small col-
leges, but 1 would hope that we address this very difficult problem
of our physical plant in the research area, as this bill wants to do,
as well as find some way over time of handling the needs of the
smalier schools—which are not very large incidenta!ly. They want
teaching laboratories, and perhaps over time we can find a way to
handle that, once we find a way to get rid of our $200 billion defi-
cit.

I think this is a legitimate area for the Dep irtment of Education,
for example, to invest in. There is a national concern at all levels
of education about the quality of science and mathematics educa-
tion. And ihr ‘2 arc many impo:tant issues that the Department of
Education must address, but I can’t think of any more important
one than this onc.

And so somehow involving that very large department, and per-
haps the National Science Foundation, over time we can address
the needs of the smaller schools that have quality education pro-
grams. But I think that in this bill we have another purpose.

Mr. WALGREN. Are you comfortable in so compietely distinguish-
ing between research that’s done 1n a setting where there are grad-
uate students as opposed to research that’s done in an undergradu-
ate institution? Now, I realize that their goal is not to do research
per se, and their whole thrust has been to emphasize the impor-
tance of liberal arts.

But nonetheless, because of our respect in this society for the lib-
eral arts educat.on and it's importance in humanizing the longer
run of things, are you really comfortable in saying that the re-
search that goes on not in a graduate student context should not be
dealt with, or dealt with on a totally different basis through a to-
tally different department and through programs that are drawn
in ways that do not reach this ~~aduate student research focus, ad-
mittedly more highly focused, etrort?

Dr. Prest. There are many small schools that have a few faculty
members who do quality research, and they epply to the National
Science Foundation and they get supported as they should be.
They’re not discriminated against. If they write good proposals and
they have a good record of successful accomplishments, they do get
suggorted.

e 'arger number of teachers at these smaller liberal arts col-
leges, science teachers, I believe they need something else. The
need a program of periodic enrichment, of periodic association wit
research groups at nearby universities which have research facili-
ties.
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The way I would want to help these teachers is through perhaps
fellowship programs, which enable them to work during the
summer or take a year off occasionally, and get that research expe-
rience that will improve their teaching even more. No matter how
great a teacher may be, there is a need to be replenished, renewed
and catch up on what’s new.

And if you want to help those liberal arts schools, one can help
their faculties keep up to date in the ways that I have described.
And there must be some other creative mechanisms, not terribly
expensive, to keep those schools doing what they do so well, turn-
ing out some high caliber, well educated liberal arts students who
then seek careers in——

Mr. WALGREN. Is there much debate about this in the academic
community? Do you feel that what you just said is a very, very
broad consensus or——

Dr. Press. I would guess so.

Mr. WALGREN. Well, OK. Well, I guess we've covered the ground
that we sort of set out for ourselves. We appreciate very much your
testimony, Dr. Press, and look forward to seeing you again soon.

Dr. Press. Thank you.

Mr. WALGREN. On behalf of the committee, let me thank all the
witnesses for their presentations and participation in this discus-
sion. And we look forward to developing this prcblem with other
hearings in the future.

Thank you.

[Whereupon, the hearing was adjourned at 12:25 p.m.]




H.R. 2823, THE UNIVERSITY RESEARCH
FACILITIES REVITALIZATION ACT OF 1985

TUESDAY, OCTOBER 22, 1985

HoUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.

The subcommittee met, pursuant to call, at 1:40 p.m., in room
2325, Rayburn House Office Building, Hon. Doug Walgren (chair-
man of the subcorumittee) presiding.

Mr. WALGREX. Let me call us to our agenda this afternoon.

Today, the Subcommittee on Science, Research and Technology
continues its hearings on laboratories at U.S. colleges and universi-
ties. During these hearings we will hear from representatives from
the academic and research communities and from a number of the
major Federal research and development agencies.

We have asked the witnesses to provide us with their views on
the need for research facilities modernization and for their sugges-
tions for appropriate methods and alternatives to H.R. 2823, the
bill that has been introduced in the House of Representatives by
%he chairman of the full Science and Technology Committee, Mr.

uqua.

The subcommittee membe.s will recall that in our previous hear-
ing on this subject we received testimony from Mr. Fuqua; from Dr.
Bernadine Healy, then Deputy Director of the Office of Science and
Technology Policy; and from Dr. Frank Press, President of the Na-
tional Academy of Sciences. At that hearing we engaged in general
discussion of the proper Federal response to the need to modernize
academic research facilities. And on that occasion, Chairman
Fuqua encouraged us to look broadly in this subject with the goal
of achieving some sort of consensus on a Federal program.

There is real interest in that bill and in this subject, and some of
us have ~lready had close consultation with constituents that are
involved in one way or another offering their views on the legisla-
tion. These hearings will give us further opportunities to learn
from a variety of parts of the scientific range in our society, both
inside and outside the academic community. Certainly this is a
question of watershed proportion and one that we believe will be
the subject of action Ly the Congress.

We have received numerous requests from those seeking to
present testimony to the subcommittee, and we have tried to ac-
commodate as many as possible. But there are limits to our time in
the hearing, and so many we have asked to give us submissions in
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another form. We do have a number of witnesses today, and in
view of the member interest as well, I would like to emphasize to
those who will be making presentations to try to limit yourself to
something in the range of 5, 5-plus minutes and focus on the points
that you believe should be underscored. All of your written testimo-
ny will be reproduced in full in the transcript so that as a refer-
ence document your submission in writing will be com lete regard-
less of whether you touch on a particular point in our time to dis-
cuss.

So with that we loo, forward to your testimony and want to wel-
come the first panel. And first, our special welcome to Erich Bloch,
who is the Direc.or of the National Science Foundation and famil-
iar to all of us on the committee. We appreciate your being avail-
able for these discussions. And joining Mr. Bloch is Col. Donald
Carter, U.S. Air Force, Acting Deputy Under Secretary of Defense
for Research and Advanced Technology with the Department of De-
fense. Colonel Carter is accompanied by Dr. Lco Young, who is the
Director of Research and Laboratory Operations with the Depart-
ment of Defense. And we welcome you as well.

Well, with that let me recognize other members for comments
and thoughts.

Mr. BoenreaT. Thank you, Mr. Chairman. Your enthusiasm to
move on is shared by all of us, so I will be very brief. I have a
statement that I ask permission to have included in its entirety in
the record. But I do want to say as a cosponsor of the chairman’s
bill and a very strong advocate of providing the necessary funding
we need for this type of activity, university research facilities, I tell
my people in academia that I view this as a jobs bill. And there is
nothing more important in my estimation for the future of this
country than a greater number of employment opportunities. That
is going to solve a lot of our problems, and we can do it in part by
providing adequate funding for these university research facilities.

Yesterday, I had the privilege of being in my district on the Cor-
nell campus where 1 was lobbied very intensively by some very dis-
tinguished Americans in support of this bill. And I assured them
that this committee on a bipartisan basis would be working very
diligently to accelerate the pace, but we don’t want to proceed with
such dispatch that we neglect to fine tune the legislation. And that
is why we are having the hearing here today.

[The prepared opening statement of Mr. Boehlert follows:]
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OPENING STATEMENT
HONORABLE SHERWOOD BOEHERT, R-NY
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHN/A OGY
OCTOBER 22, 1985

MR. CHAIRMAN. MEMBERS OF THE SUBCOMMITTEE, LADIES AND GENTLEMEN.
| AM PLEASED 70 HAVE THIS OPPORTUNITY TO CONTINUE DISCUSSION OF H.R
2823, THE UNIVERSITY RESEARCH FACILITIES REVITALIZATION ACT OF 1985,
As THE SUBCOMMITTEE'S PRESS RELEASE STATES, AND AS THE CHAIRMAN'S
STATEMENT DESCR!BES, WE ARE CONTINUING HEARINGS IN AN EFFORT TO
ESTABLISH A VERY ACCURATE AND COMPLETE RECORD ON THE STATUS, NEED AND
APPROPR!ATE APPROACHES TO THE FUNDING OF UNIVERSITY RESEARCH
FACILITIES.

THERE ARE SEVERAL ORGANIZATIONS, INDIVIDUALS AND POINTS OF VIEW
TO BE HEARD ON THIS TOPIC, AND WE INTEND THAT NO ONE BE OVERLOOKED.
As | UNDERSTA&D, THERE HAVE BEEN A SERIES OF EVENTS LEADING TO THE
DKAFTING OF H.R. 2823, NONE LESS THAN THE FACT THAT THIS COMMITTEE HAS
BEEN IN THE CENTER OF RECENT DEBATE OVER THE ROLE OF PEER REVIEW AND
THE USE OF FEDERAL R&D DOLLARS FOR CONSTRUCTION AND FUNDING OF
UNIVERSITY PROPOSALS THAT HAVE NOT NECESSARILY EVEN BEEN SUBJECT TO
THE REVIEW OF CONGRESSIONAL AUTHORIZ:ITION PROCESS.

THE 1SSUE AT HAND |S A VERY COMPLEX ONE AND AT THE ONSET, | wouLD
LIKE TO COMMEND MR. FUQUA FOR A WILLINGNESS TO COOPERATE AND CONSIDER
THIS BILL OPEN FOR AMENDING.
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Mr. WaLGzeN. Thank you, Mr. Boehlert.

B Oth;ar thoughts? Mr. Cobey? Mr. Brown? Mr. Valentine? Mr.
ruce?
Well, welcome to the committee, Mr. Bloch. Please proceed.

STATEMENTS OF ERICH BLOCH, DIRECTOR, NATIONAL SCIENCE
FOUNDATION, WASHINGTON, DC; CCL. DONALD CARTER, USAF,
ACTING DEPUTY UNDER SECRETARY OF DEFENSE FOR RE-
SEARCH AND ADVANCED TECHNOLOGY, DEPARTMENT OF DE-
FENSE, WASHINGTON, DC, ACCOMPANIED BY LEO YOUNG,
Ph.D., DIRECTOR OF RESEARCH LABORATORY MANAGEMENT,
DEPARTMENT OF DEFENSE, WASHINGTON, DC

Mr. BrocH. Thank you, Mr. Chairman. And I want to thank sou
for inviting me to discuss a matter of major importance to the sci-
entific, engineering and technological health of the Nation,

There is no question that research facilities of the Nation’s uni-
versities are in need of serious attention, and for a number of years
we have delayed dealing with this particular problem hoping
always that next year would bring a budgetary situation that
would make it less painful to deal with this important issue. We
have tended to put our priorities elsewhere and with a result that
a substantial fraction of existing facilities are obsolete and entirely
new facilities are needed in many of the disciplines.

The question of what to do about this subject has been getting
some attention of late, and I just want to enumerate a number of
these opportunities that we had to discuss the subject. First of all,
the National Science Board Committee on Excellence in Science
and Engineering addressed the question in considering the need to
reinforce the principle of expert peer review. There was a major
conference on the subject last July under the auspices of the Gov-
ernment-University-Industry Research Roundtable, cosponsored by
the National Science Board that addressed that problem, and I
know there are a couple members of this particular committee that
attended and participated in that particular meeting—Mr. Fuqua
and Mr. MacKay, particularly. The third occasion was the intro-
duction, obviougly, of H.R. 2823, the University Research Facilities
Revitelization Act of 1985, and that has stimulated further impor-
tant debate and discussion. In response to that, another committee
of the National Science Board, the Committee on Sci>nce Policy
Review, has taken up the topic and issued a report containing some
veﬁimportant principles of which I will talk in a minute.

e foundation has recently issued an important notice to our
universities and other research organizations that amends and
clarifies our policy on supporting facilities construction and renova-
tions. We are well into the process of developing the surveys of fa-
cilities needs that are calle(fJ for in the 1986 authorization bill, also

as an additional and important kind of an input to this discussion
and that we believe are crucial to developing a true picture of the
situation.

I make these points and I recount these various items in order to
underscore the obvious importance of the issue. This committee de-
serves much of the credit for all of this activity by essentially fo-
cusing us on this vital kind of important problem.
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The recent report of the Board’s Committee on Science Policy
Review set down two very basic principles that we believe should
govern efforts to deal with the problem.

The first principle is that universities and colleges that do re-
search work under Federal sponsorship should be able to recover
the costs of the facilities through the mechanism of indirect costs.
The rate of recovery should be realistic, taking into consideration
the reasonable expected life of the facility. And this can be done
through use charges or through depreciation schedules on a build-
ing-by-building basis. So there are at least a couple mechanisms to
address that problem.

Using indirect costs to reimburse che universities, as opposed to
separately financing research faciiities. has a number of advan-
tages:

One, it bases the reimbursement for facilities costs on thc actual
costs to the universities as determined by the accounting system.

Second, it allocates facilities support in direct relation to the
actual research performed and couples it to the actual research
performed.

And it maintains the quality controls which peer review provides
by t);ié)g facilities support to research projects which are peer re-
viewed.

So realistic cost recovery is our first order of importance to solve
this particular problem.

The second principle is that NSF must consider facilities along
with all othi - needs in deciding how to allocate limited funds. The
character of research is changing so as to make it much more de-
pendent on specialized facilities than has been tae case in the past.
And this is especially true now in such areas as materials research,
molecular biolegy and microelectronics. But I believe stronfly that
it will be true in many of the disciplines in the future equally.

The important notice that we recently sent to university presi-
dents and which we are submitting as part of this particular record
makes the shift in policy clear. The essence of it is that we will bal-
ance the needs within a given field, sizpporting projects, major
equipment, and facilities as the needs of each field dictate. The de-
tails are important that are in this particular notice and I want to
just highlight them.

It makes the point that principal responsibilities fo- facilities lie
with the universities and substantial cost sharing on bricks and
mortar is expected. A second point that it makes is that there are
compelling cases where we will consider in all areas of research
and education the need for facilities in order to do the revearch.
But it also makes the point that our priorities are project support
first, ma{?r equipment and instrumentation second, and bricks and
mortar third. And in that second area of major equipment and in-
strumentation let me just goint out that in our 1986 budget reqaest
that item aione is about 20 {)ercent of our total budget, and that
has been increasing over the last few years on a very rapid rate. So
we have recognized that in the major equipment area and instru-
mentation area there is a tremendous need for corrective action to
essentially further the research capabilities of the universities.

Now, we believe, turning now to H.R. 2823, we believe that the
principles outlined above are a sound basis for proceeding, and that
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they are preferable to the approach contained in this particular
bill. In particular, we feel that by allocating a fixed proportion of
all R&D resources—10 percent in the bill—is undesirable. We will
never have enough money to do all we would like to do, and in the
present financial climate, the cost of meeting the objectives of the
bill would in all probability be drawn from funds that would other-
wise be available for research support and which are already in
very scarce demands.

We have to be sure that the available funds are used in the most
efficien. way possible. And any formu:a requirements such as the
one that is being proposed simply make that much more difficult.

Therefore, while the foundation agrees with the underlying con-
cerns of the bill, and we are supporting that underlying concern
and going to take action on the underlying concern, it does not sup-
port the bill in its present form, and it is nat clear to us that new
legislation is necessary. Enforcing the principles and acticns that I
outlined before, I think will take us a long way toward .-esolving
the causes of the problem that we are all viewing ‘oday.

Thank you sery much.

[The prepared statement of Mr. Bloch follows:]
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TESTIMONY
MR. ERICH BLOCH
DIRECTOR, NATIONAL SCIENCE FOLWDATION
BEFORE THE
SUBCOMMITTEE ON SCIENCE. RESEAMCH, AND TECHNOLOGY
COMMITTEE ON SCIENCE AND TECHNG.OGY

OCTIBER 22. 1985

*THE UNIVERSITY RESEARCH FACILITIES REVITALIZATION ACT OF 1985"

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE:

IT IS. ONCE AGAIN. A PLEASURE TO APPEAR BEFURE TF™ o "MITTEE
TO DISCUSS A MATTER OF MAJOR IMPORTANCE TO THE SCIENTIF1 ,
ENGINEERING. AND TECHNOLOGICAL HEALTH OF THE NATION.

109
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THERE IS NO QUESTION THAT THE RESEARCH FACILITIES OF THE
NATION'S UNIVERSITIES ARE IN NEED OF SERIOUS ATTENTION. FOR A NUMBER
OF YEARS WE HAVE DELAYED DEALING WITH THIS PROBLEM. HOPING ALWAYS THAT
*NEXT YEAR™ WOULD BRING A BUDGETARY SITUATION THAT WOULD MAKE LESS
PAINFUL THE NECESSARY CHOICES. IN THE UNIVERSITIES THEMSELVES. IN OUR
STATE LEGISLATURES. AND IN THE FEJOERAL AGENCIES CONCERNED WITH
RESEARCH WE HAVE TENDED TO PUT 0''*® PRIORITIES ELSEWHERE. WITH THE
RESULT THAT A SUBSTANTIAL FRACTION OF EXISTING FACILITIES ARE
DBSOLESCENT. AND ENTIRELY NEW FACILITIES ARE NEEDED IN SOME OF THE
MOST IMPORTANT NEW FIELDS.

THE QUESTION OF WHAT TO DO ABOUT IT HAS BEEN GETTING SOME
ATTENTION. THE NATIONAL SCIENCE BOARD COMMITTEE DN EXCELLENCE IN
SCIENCE AND ENGINEEPING ADDRESSED THE QUESTION I': CONSIDERING THE NEED
TO REINFORCE THE PRINCIPLES OF EXPERT PEER REVIEW. THERE WAS A MAJUR
CONFERENCE ON THE SUBJECT LAST JJLY UNDER THE AUSPICES OF THE
GOVERNMENT - UNIVERSITY - INDUSTRY RESEARCH ROUNDTABLE. SPONSORED BY
THE NATIONAL SCIENCE BCARD. THE OFFICE OF SCIENCE ANC TECHNOLOGY
POLICY. AND THE M TIONAL ACADEMIES OF SCIENCE AND OF ENGINEERING.
SEVERAL MEMBFRS OF THIS COMMITTEE. INCLUDING MR. FUQUA AND MR. MACKAY.
PLAYED IMPORTANT ROLES IN THAT CONFERENCE.

RIC C1i0
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MORE RECENTLY THE INTROOUCTION OF H. R. 2323, THE UNIVERSITY
RESEARCH FACILITIES REVITALIZATION ACT OF *°7°5, HAS STIMULATEL FUKTHEK
IMPORTANT DEBATE. IN RESPONSE TO THAT, ANOTHER COMMITTEL OF THE
NATIONAL SCIENCE BOARO., Thc COMMITTEE ON SCIENCe PULICY REVIEW. HAS
TAKEN UP THE TOPIC ANO ISSUEO A REPORT CONTAINING SOME IMPURTANT
PRINCIPLES.

THE FOUNOATION HAS RECENTLY ISSUED AN "IMPGRTANT NOTICE" TU OUR
UNIVERSITIES ANO OTHER RESEARCH ORGANIZATIONS THAT AMENLS ANO
CLARIFIES QUR POLICY ON SUPPORTING FACILITIES CONSTRUCTIUN ANL
RENOVATION. ANO WE ARE WELL INTO THE PROCESS OF LEVELOPING THE
SURVEYS OF FACILITIES NEEDS THAT ARE CALLEC FOR IN THE FY 19%6
AUTHORIZATION BILL. ANO THAT WE BELIEVE ARE CRUCIAL TO LEVELOPING A
TRUE PICTURE OF THE SITUATION.

I RECOUNT THESE VARIOUS ITEMS IN ORDEn TO UNOERSCURE THE
0BVIOUS IMPORTANCE OF THE ISSUE. ANO TO MAKE IT CLEAR THAT A LOT OF
SERIOUS THOJGHT IS GOING INTO TRYING TO FIND A SOLUTION.

ERIC 111
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THIS “OMMITTEE DESERVES A LOT OF THE CREDIT FOR ALL THIS
ACTIVI.Y. THROUCH THE HEARINGS OF THE SCIENCE AND TECHNULUGY TASK
FORCE, THROUGH THE INITIATIVE IN MANDATING SURVEYS IN THE
AUTHORIZATIun BILL. AND ESPECIALLY BY INTRODUCING H. R. 2823. THE
COMMITTEE HAS RAISED THE ISSUE TO A MUCH HIGHER LEVCL OF
CONSCIOUSNESS. IN SO DOING. IT HAS MADE THE LIKELIHOOD OF A
SUCCESSFUL SEARCH FOR A SOLUTION MUCH GREATER.

THE GOVERNING PRINCIPLES:

THE RECEWT REPORT OF THE BOARD'S COMMITTEE ON SCIENCE POLICY
REVIEW SCT DOWN TWO BASIC PRINCIPLES THAT WE BELIEVE SHOULD GOVERN
EFFORTS TO DEAL WITH THE PROBLEM.

1. THE FIRST IS THAT UNIVERSITIES AND COLLEGES THAT L0
RESEARCH WORK UNDER FEDERAL SPONSORSHIP SHOULD SE ABLE TO RECOVEK THE
COSTS OF THE FACILITIES USED THOUGH THE MECHANISM OF INDIRECT ~USTS.
THE RATE OF RECOVERY SHOULD BE REALISTIC. TAKING INTU CONSIDERATION
THE REASONASLE EXPECTED LIFE OF THE FACILITY.
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USING INDIRECT COSTS TO REIMBURSE THE UNIVERSITIES, AND LEAVING
IT TO THEM TO MAKE THE NECESSARY INVESTMENTS. AS OPPOSED TO SEPARATELY
F INANCING RESEARCH FACILITIES, HAS A NUMBER OF ADVANTAGES:

0 IT BASES THE REIMBURSEMENT FOR FACILITIES COSTS ON THE
ACTUAL COSTS OF THE UNTYERSITIES, AS DETEKMINED BY THE
ACCOUNTING SYSTEM.

0 IT ALLOCATES FACILITIZS SUPPORT TN DIRECT RELATION TU THE
ACTUAL RESEARCH PERFOFMED.

0 IT MAINTAINS THE QUALITY CONTROLS WHICH PEER REVIEW
PRUVIDES. BY TYING FACILITIES SV:#PORT TG RESEARCH
PROJECTS WHICH ARC TetR-REVILWED.

2. THE SECONC PRINCIPLE IS (HAT THE FOUNDATION MUST CUNSIDLR
FACILITIES ALONG WITH ALL OTHER NEEDS IN DECIDING HOW TO ALLOCATE
LIMITED FUNDS. IN SOME FIELDS THE CHARACTER OF RESEARCH 1S CHANGING U
AS TO MAKE IT MUCH MORE DEPENDENT ON SPECIALIZED FACILITIES THAN HAS
BEEN THE CASE IN THE PAST. THIS IS ESPECIALLY TRUE NOW IN MATERIALS
RESEARCH, MOLECULAR BIOLOGY. AND MICROELECTRONICS. IN THE FUTURE iT
WILL UNDOUBTEDLY BE TRUE IN OTHER FIELDS AS WELL. IN MOST FitLDS THE
TRADITIONAL FOUNDATION PRIORITY FOR FUNDING RESEARCH PROJECTS AML
MAJOR EQUIPMENT IN PREFERENCE TO FACILITIES CONTINUES TU bE PRUOPLR.
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BUT IN THOSE FIELOS IN WHICH A LACK OF SPECIALIZED FACILITIES IS THE
CONSTRAINING FACTOR ON RESEARCH WE CLEARLY MUST PLACE A HIGHLk
PRIORITY ON PROVIOING FACILITIES.

THE IMPORTANT NOTICE THAT WE RECENTLY SENT TO UNIVERSITY
PRESIDENTS AND THE HEADS OF OTHER GRANTEE ORGANIZATIUNS MAKES TH1S
SHIFT IN POLICY CLEAR. THE ESSENCE OF IT IS THAT WE WILL USE THE PEEK
REVIEW SYSTEM TO BALANCE THE NEEOS WITHIN A GIVEN F1ELD. SUPPUKTING
PROJECTS, MAJOR EQUIPMENT. ANO FACILITIES AS THE NEEOS OF EACH FIELL
OICTATE. ATTACHED TO MY PREPAREO STA{EMENT IS A COPY OF THIS NOTICE
FOR INCLUSION IN THE RECORO.

IHE FOUNDATION'S POSITION QN H, R. 2823:

WE BELIEVE THAT THE PRINCIPLES OUTLINED ABOVE ARE A SCUND bASId
FOR PROCEEOING. AND THAT THEY ARE PREFERABLE TO THE APPROACH CUNTAIMED
IN H. R. 2823. 1IN PARTICULAR, WE FEEL THAT THE RIGIDITY INTRUDUCEL bY
ALLOCATING A FIXEO PROPORTION OF ALL R&0 RESOUNCES -- TEN PERCENT 1IN
THE BILL -- IS UNOESIRABLE. WE WILL NEVER HAVE ENOUGH MUNEY TO 0G ALL
WE WOULO LIKE TO 00, AND IN THE PRESENT FINANCIAL CLIMATE, THE COS1 GF
MEETING THE OBJECTIVES OF THE BILL WOULL PROBABLY BE DRAWN FROM FUNDS
THAT WOULD OTHERWISE BE AVAILABLE FOR RESEARCH SUPPURT.
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WE HAVE TO BE SURE THAT THE AVAILABLE FUNDS ARE USED IN THt
MOST EFFICIENT WAY POSSIBLE. ANY HARD AND FAST REQUIREMENTS SULH AS
THIS ONE SIMPLY MAKE THAT MORE DIFFICULT.

THEREFORE, WHILE THE FOUNDATION AGKEES WITH THE UNLEKLYING
CONCERN OF THE BILL. IT DOES NOT SUPPORT H. R, 2823 IN ITS PRESENT

FORM. AT LEAST AT PRESENT, IT IS NOT CLEAR TO US THAT NEW LEGISLATION
IS NECESSARY.

MR. CHAIRMAN, THAT CONCLUDES MY PREPARED STATEMENT. I wGULL BE
HAPPY TO RESPOND TO ANY QUESTIONS THAT THE CUMMITTEE MAY HAVE.
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NATIONAL SCIENCE FOUNDATION
Office of the Director
WASHINGTON, D.C. 50880

Notice No. 98 September 27, 1985

IMPORI‘AT%T NOTICE

PRESIDENTS OF UNIVERSITIES AND COLLEGES
AND HEADS OF OTHER NATIONAL SCIENCE
FOUNDATION GRANTEE ORGANIZATIONS

Subject  Policy on Construction and Renovation of Research and Education
Faclliti»s

The National Science Foundation and the National Science Board have recently considered sgain
the question of providing support for ressarch and education facilities, as opposed to support for
major equipment and instrumentation or specific projects. It is the Foundation’s policy that
pnincipal responaibility for providing facilities for research and education remains with scademic
institutions. The Foundation will, however, ~onsider Limited support for facilities when a compel-
ling case can be made.

Each NSF program must consider competing needs for project support, for major equipment and
instrumentation and for facilities in deciding how to allocate limited funds. The critens for
selection are the same in all cases, and are as stated in Grants for Scientific and Engineering
Research (NSF 83-57, rev. 1/85). Substantial cost sharing will be required 1n all grants in which
facilities are supported.

All NSF programs will consider proposals that indude funds for facilities construction, renovation, or
improvement in competition with all other proposals received. The Foundation’s current budget is
constrained, and no new or special funds are expected to be available for facilities. In most fields,
the Foundation will continue to give first consideration to project support, then to major equip-
ment snd instrumentation, and then to facilities. However, in fields 1n which research is especially
depend: "t on specislized facilities, and a compelling argument is made that facilities are required
to achieve specific research or education objectives, facilities support will be provided.

Interested parties are sdvised to contact the Foundation before submitting a proposal.
_

Erich Bloch
Director
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Mr. WaLGREN. Thank you very much, Mr. Bloch.

Let’s turn directly to Colonel Carter then, and then we'll return
to both of you as a panel and we’ll have discussion.

Colonel Carter.

Colonel CArTER. Thank you, Mr. Chairman, members of the com-
mittee. ] am pleased to be invited to appear before this committee
today to represent the Department of Defense in addressing the
modernization of college and university research facilities.

With me today is Dr. Leo Young, as you noted earlier. He is the
Director of our Research and Laboratory Management Office
within the Oftice of the Secretariat.

1 would like to describe the work which we have done to assess
the need for facilities improvement and current DOD programs
aimed at upgrading laboratories. I would then like to offer scme ob-
servations and recommendai ons with respect to the pending Uni-
versity Research Facilities Revitalization Act of 1985.

The Nation’s defense, as well as its economic health, is depend-
ent upon our ability to maintain a strong scientific and technologi-
cal capability. The major advances in weapons systems which have
allowed us to keep a technolc:igical advantage over the Soviets are
based on the discoveries and developments from our pas’ research
investments. Therefore, it’s important that we conduct a strong
and vigorous science and technology program now to ensure the
Nation’s future security.

Our universities play a uniquely important role relative to the
strength of the science and technology base. They are the principal
performers of the basic research which generates the scientific in-
sight and knowledge which form the basis for future technological
information.

University research activities also provide an essential environ-
ment for the development of future scicntists and engineers. U.ii-
versities are a major factor in the defense science and technology
activities. About one-half of all DOD basic research funds are ex-
pended on university campuses; that is, about $430 million for
fiscal year 1985, plus a small fraction of our exploratory develop-
ment funds which amount to about $120 million in 1985.

The prime purpose of these programs is to create new knowledge
and develop new technology to provide future defense options.

Now, we recognize that the principal funding mechanism, the in-
dividual investigator research grant or contract, does not usually
provide the resources necessary to address the capital intensive
components of an effective research laboratory siuch as the major
research instrumentation and facilities. Consequently, we have pro-
grams underway which will provide additional funds for instru-
mentation. In order to determine the technological area-specific
needs for support to research laboratories, we conducted a survey
to, one, document the research laboratory needs of universities en-
gaged in DOD research; second, to assess the needs by acadeinic
field; third, provide estimates of costs to meet those needs; and,
four, provide specific recommendations. In April of this year, the
results of that survey were provided to the Subcommittee va Re-
search and Development of the House Committee on Armed Serv-
ices.
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In order to reduce the study to manageable proportions, we fo-
cused the survey on five disciplines critical to DOD: Chemistry,
physics, electronics, enginecring, materials. The most pressing
needs were found to be in the areas of electronics, materials, and
engineering where the recent rapid advances in technology are
straining university resources to keep pace. Requirements for fa-
cilitics and equipment in physics and chemistry were substantial,
but notably less, and the major need in physics was facilities to
support the development of directed-energy devices. Chemistry
needs were lowest, reflecting a proportionately lesser DOD involve-
ment in the broad aspects og experimental chemistry.

I would like to now discuss our currnt DOD prcgram for aca-
demic laboratory modernization. Our direct funding of universities
not only provides the research to meet our technology base needs,
but also provides a major resource for educational and instrumen-
tation support. In 1985, this direct support was abort $500 million.
For each ;10 million of university research, we support about 10 to
15 graduate students and we purchase about $100,000 of research
instrumentation. With each $350,000 to $400,000 of research fund-
ing we have supported a new Ph.D. These supplemental benefits
derived from the DOD research program make a major contribu-
tion to ensuring the strength of the Nation’s science and engineer-
ing capability.

Now, we provide for the reimbursement of indirect costs through
depreciation or use allowance which is included as an indirert ex-
pense to provide partial payment for the use of university facilities.
On the average, this allowance contributes 4.5 percent to the 45-
percent indirect cost rate. In 1985, this mechanism provided the
universities with over $15 million from DOD contracts.

In addition to the research program, we are making & major
effort to improve the research capabilities of the Nation’s universi-
ties through two major initiatives. One of these is the University
Research Instrumentation Program which was initiated in 1983 to
provide funding to purchase some of the more expensive research
equipment items required to modernize university laboratories.
This program is a 5-year, $150 miilion effort to provide. items of
equipment in the $50,000 to $500,000 price range which can be used
in research of primary concern to the services. The program was
funded at $30 million per year, or is funded at $30 million per year
through fiscal year 1987. In our first 3 years we awarded $90 mil-
lion, and the awards for the nexi increment of $60 million will be
for fiscal years 1986 and 1987. Those awards will be announced in
the spring of 1986 pending the outcome of evaluations of proposals
that are due in this November.

In 1986, we will initiate a new DOD-university research initia-
tive—this fiscal year. And this initiative will address concerns
about the infrastructure of science and technclogy in the United
States and its relation wo a stronger national defense. Twenty-five
million dollars has been included in our budget for this new start.
We made it through the first two committees, the Armed Services
Committees, and the Conference Committee for the Armed Services
increased it to $100 million; and we are busily working it in the
Appropriations Committees.
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The first thrust includes fellowships, scholarships, exchange sci-
entists and instrumentation programs, and we will involve our in-
house laboratories and our scientific research offices with the objec-
tive of enhancing the Nation’s science and engineering capability
and, at the same time, strengthening the interaction between the
in-house laboratories and the Nation’s universities.

The second thrust of this new initiative will be the initiation of
multidisciplinary science and engineering research programs in a
number of high risk, potentially high payoff areas such as materi-
als, fluid mechanics, aeronautics, computer sciences, and microelec-
tronics.

The proposed legislation, would establish a program for funding
the replacement and modernization of research facilities at colleges
and universities. Congress would authorize funding for the first
year. In subsequent years the act provides for a reserve to be
funded out of the total agency research and development awards to
universities and colleges. It is our interpretation that such a pro-
gram would lead to a substantial loss of funds from our research
program as such, as well as loss to our support for research instru-
mentation and education of scientists and engineers at universities.

Now, in summary, we agree that there is a great need to upgrade
and modernize the academic research facilities and instrumenta-
tion. and collectively we must seek a means to provide the state of
the art research laboratories that this Nation needs. Universities
are a valuable part of our science and technology program. We look
to them to provide the majority of our research and to educate the
scientists and engineers which are in increasing demand by both
the DOD and universities—and industry—excuse me.

DOD has made a major commitment to upgrade the university
instrumentation and to support graduate and postgraduate educa-
tion in science and engineering. The problem., of rapid obsolescence
and rising costs of modern research instrumentation are being par-
tially met through our University Research Instrumentation Pro-
gram and our university research initiative.

Our programs emphasize those elements of the university re-
search structure that are most dependent on DOD funding: Princi-
pal investigators, students, and equipment. Universities are _ _er-
ally more successful in finding support for the other elements, es-
pecially facilities, from State governments, private industry, and
other sources. We view this as an appropriate, healthy division of a
funding burden which would be overwhelming to any cne sector.

Now, there is a clear and urgent need to provide modern facili-
ties for university researchers, and means for funding these need
to be found whicn do not jeopardize our current research effort. We
are eager to work with this committee, with the universities, the
State governments, and the private sector to find suitable mecha-
nisms to modernize university laboratories.

Thank you again for the opportunity to appear before your com-
mittee.

[The prepared statement of Colonel Carter follows:]
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Mr. Chasirmen snd members ot the Committee:
INTRODUCTION

I sa pleased to be invitad to testity before this Committee
snd tc rspresant the Depsrtment of Defense in sddrassing the
modsrnizstion of collage and university resesrch facilities.

Todsy I will describe the work which we have done to assess
the nsed for fascilitiss improvement. the recommendstions which
rasulted from thoss sssassments, snd currant DoD programs simed st
uggradln{ laboratoriv.. I would than like to offer some
obssrvations snd recommendstions with respsct to the pending
University Rasssrch Iscilitiss Ravitelizstion Act of 1985.

The nation's dafanss, as wall ss its sconomic health, is
dspendant upon our sbility to meintain » stron! scientitic and
tachnological capability. The masjor advancss in weapons systems
which have sllowed us to kesp s technologicsl advantage over the
Soviasts ars based on ths davalopmants and discovaries from our
pest rasearch investaants.

Tschnology, howavar, is s parishabls commodity. Our task is
to sustsin prograss in ordsr 0 havs ths tachnical options
availabls to provids ths tachnologicslly supericr wespons of the
future. Howevar thers is 8 long lead time from sn ides to
militery hardwsrs. Tharsfors, it is important thst we conduct s
strong and vigorous sciencs and tachnology program to snsure the
future well baing of ths nstion's security.

Our universities play s uniquely important role relative to
the strength of ths scisnce snd tachnology bass. They are the
prlnclful performers of ths basic resvarch which underpins our
technologicel advances. Henca, they a.e vitsl to msintsining the
country's military and sconomic strangth. In sddition to
genersting ths scisntific lnsi*ht and knowladge which form the
basis of futurs technologicsl innovation, university research
sctivities provide sn essentisl snviionment for the development ot
future scientists and enginsers. DoD was among the first Federsl
sgencies to recognits the assential rols that the scademic
community plays in the continusncs of U.S. technological
leadership.

Universities are 8 major factor in the DoD science and
tachnology sctivities. Approximately hslf of all DoD resesrch
funds sre expended on university cesmpusss (spproximstely
$430 million in FY 1985), plus s smell frsction of explorstory
development funds (spproximstely $120 million in FY 1985). The
prime purpose of these programs is to creste new knowledge and
develop new technology to provide future defense options.




E

O

117

University research hes been 3 msjor component of growth in
the DoD technology base during the past decade. During the period
EFY 1975 to FY 19‘5. DoD ‘pcndfng for research st universities grew
et 8 resl annusl rate of seven percent -considerably grester than
the growth of Defense research funds es s whole.

It is recognized thet the principal funding mechsnisa - 7
individusl investigstor research grant or contract -does not
ususlly provide the resources necesssry to address the capital-
intensive components of an effective resesrch laboratory, such as
major resesrch instrumentetion and facilities. In acknowledgement
of this difficulty, the DoD took sction to provide additional
funds for instrumentation - through the University Research
Instrumentation Program and the University Research Initistive
discussed below - and to determine the sxtsnt of the needs for
lsboratory and facilities upgrade.

The DoD-University Forum Working Group on Engineering and
Science Education in its report of July 1983, addressed the issue
of research laboratories in the context of its exsmination of the
nastion's diminished capadbility to produce well-qualified engineers
snd scientists. In eddition to stengthening humsn resources
flOlrlll such as fellowships, exchange scientists, and young

nvostlsltors. the study recommended that additionsl funds be

provided for instrumentation and that (emphasis in repurt)

" ini é i ded bel bs funded with
n_%'! IE-.%O T .:n:,%na“c:.-f:n! .fF.o :xgne%q'&gtﬁ s::!:{n:a
real |rovEE Tequired In the resesrch programs.™

"A university research fecilities rehsbilitation program
shouid e esteblished. should under<ake 8 research
aboratory rehabilitetion program tergeted on fields of
interest to Defenss, and encourage other agencies to begin
similar programs, eech in furtherence d>f their perticular
interests end missions.”

In order to determine the eree-specific needs for support ot
resesrch leboratories, the DoD conducted s survey to (1) document
the laboretory needs of universities cn*l{.d in DoD research,

(2) assess the priorities by ecedemic field, (3) provide estimstes
Of 1 osts to meet those needs, end (4) provide specific
recommendations. In April of this yesr, the results of thet
survey were provided to the Subcommittes on Research and

Develop t of the H Committee on Armed Services in the repoxt
titled "Selected University Laboretory Needs in Support of
Netional Security.”

The survey focused on five disciplines determin: to be
critical to DoD. Thess ere chemistry, slectronics, engineering,
materisls and physics. It was recognized that these do not cover
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the breedth of the DoD reseerch interests but thet other mejor
erees, o.§., biomudicel end biologicel sciencer end computer
resources have been or would be covered in dete collection efforts
of other egencies (NIH, NSF, and DoB).

In order to get o more complets picture of the requirements,
tbe survey eddressed the needs for both the fscilities and mejor
oquipuent which ere wssentiel to ¢ modern lobontor{. The survey
was conducted through the Service Resesarch Offices (ARO, ONR, end
APOSR) and tbe Defense Reseerch Projects Agevcy (DARPA). The
result wes an estimate of the university iadoretory upgreds end
nodereizetion ieitietives necessary to rtn’ the lsboretories
closer to sufficiency from the DoD perspective.

The most pressing needs were foumd to be in the erees of
slectronics, mateiials, snd eegineering where the recent repid
edvances fe uchnology eTe streining uaiversity resources to keep
pece. Requirements for fecilities and equipment in physics and
chemistry were substestisl but notebly [ :ss. The major need in
pbysics wes fecilities to support the development of directod
eaergy devices. Chemistry meeds were lowest, reflecting e

proporuouug lesser ifevolveasnt in hrosd espects of
experinentel chemietry.
DOD PR Y MODERNIZATION

The direct fanding of universities by DoD not only provides
the resssrch mecCeseary to meet our technology base requirements
but elso provide e major resource for educetiomel and
festrumentetion support. In PY 1988, this direct support wes over
$500 million. Por each §1 milliom of university reseerch, we
support 10 to 15 greduate students and purchase §100 thousand of
reseerch iestrumentetion. With eech $350-450 thousand of reseerch
fundir; we have = nported ¢ mew Ph.D. These supplementel benefits
derived £75s iie Do) resesrca progrem make s major coatridbution to
nmu'}1 the strength of the nation's science end engineering
cepebility.

In eddition to the resesrch progresm, the DoD is llkln! o major
sffort to isprove the reseerch cepabilities of the netion's
universities through two major initietives, the University
Reseerch Instrumentetion Program and the University Reseserch
Initietive. These programs ere supplamented by the funds provided
te universities through indirect (overheed) cherges to DoD
reseerch contrects.

University Reseerch Instrumentetion
In 1983 the DoD initieted e new progrem to provide funding

dedicated to the purchess of some of the more expensive SAT
equipment items required to modernize university leboretories.
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The University Reseerclh Instrumentetion Program is e five-yeer,
$150 million program tc provide items of equipment in the 350,000
to 500,000 price renge which cen be used in resesrch of primery
concern to the Services. The prugram is funded et $30 million per
{our through FY 1907, and ng roximstely equals the annual funding
ovel for equipment {tens « ch are routtnol{ included in reseerch
contrects with universities. In our first thrae yeers, we ewerded
$80 million in over 650 grants to 152 universities in 47 stetes.
Averds for the next increment ot $60 million for FY 1986 end
PY 1987 will be ennounced next spring es the rasult of the
eveluction of proposels dus in by Noveaber 190S.

DoD-University Resesrch Initietive

In FY 1906, we plan to initiete ¢ new DoD-Ueiversity Reseerch
Initietive. This program will eddress some cof the widespreed
concerns about the imfrestructure of . ‘ience end technology in the
United Stetes emd its reletions to e stronger nationel defense end
nstional economy. Tweaty-five million dollers has been iancluded
in the Reseerch p! ‘gram, opgroxtlatoly $6 million for eech of the
three Services amd PA. s plan (o grow this program in the
mesr teram. This eew stert will consist of two major thrusts.

The first thrust imcludes fsllowship, essistantship, oxchlnfo
scientist and instrusentetion programs. The first three, "people
programs,” will involse our in-house leboretories old'lciontlf <
reseerch offices with the objective of enhancing the racion’s
science and enginesring coro ility and, ot the same time,
strengthening the imterectios between in-house leboretory and
university reseerchers. Additional funding for instrumentation
bhas been included in this initietive.

The second thrust of this mew initietive will bo the
initietion of lulttdtlclg!tnor{ sciemce end enginesring reseerch
programs in ¢ mumber of Aigh risk, poteantielly high psyoff erees
such os materiels emd structures, fluid mechanics, eeronsutics,
biotechnology, communicetion Retworks, computer sciemce,
aicroelectronics, and optical materiels. he intent is to support
programs which concentrete telent to echieve the "criticel mess”
required to eccelerste reseerch echievements. These
aultidisciplinery progrull will be meneged through e Tri-Service
ond DARPA coamittee which will provide close coordinetion with DoD
ond & single point of focus for the universities.

Indirect Reimbursement

Indirect costs elloweble on DoD contrects ere deterained
follovlng the Office of Management end Budget guidence.
Responsibility for epprovel end sudit of the indirect rete for eny
one university is ess 5n.‘ esither to the Depertment of Heelth end
Humen Services or the Office of Nevel Resesrch es the cognizent
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egency. A deprecistion or use sllowance is included os an
indirect expense to provide partisl f. ent for the use of
university facilities in the sccomplishment of the resesrch
progrem. On the sverage, this sllowance contributes 4.5 percent
to the 45 percent indirect cost rate. In FY 1985, this mechsnisa
nrovided the universities with over §15 million from DoD
contracts.

UNIVERSITY RESEARCH FACILITIES REVITALIZATION ACT OF 1985

The fropond lofillauon (HR 2823) would establish s program
for tunding the replacement and modernizstion of resesrch
facllltlol st colleges and universities. Congress would suthorize

groprlato fundinag for the first yesr. In subsequent yesrs,
tho bill provides for s reserve to be funded out of the totcl
sgency research and development swards to universities and
colleges. It is our interpretstion that such 8 reserve would lead
to s diversior of funds from the support of educstirn of
scientists and enginesrs ss well ss from resesrch and developaent
et universities. We estimate that if the formuls proposed for
calculating the reserve we plied only to our resesrch funding,
the result would be s lubatantral loss in our ability to
sdequately support science and engineering prograsms st
universities.

SUMMARY

Our experience and recent studies suppnrt the conclusion thet
thers is 4 need to upgrade and modernize scademic resesrch
faciliti-- snd instrumeatstion. In order to strengthen the
nation's capahility to ?orfor- the innovetive resesrch which 1s
necesssry for technologicslly superior defen yStems, wé Rust
sesk the mesns to provide state-of-the-srt research laioratorlos.
This must be done while maintsining the significent resl growth in
the DoD resesrch progrem which is necesssry to ensure our long-
tera technological superiority.

As s mission sgency, DoD sees the universities ss s vslusble
per® of our science and techmology program. We look to thea to
perfora the majority of our resesrch and to educste the scientists
and engineers which are in incressing demend by both DoD and
industry. Our university resesrch progras slso serves to sttract
the new faculty, su?port the graduate students, snd provide the
aodern instrumentstion which are asll essentisl to s strong
research posture.

In sddition to the direct funding of university resesrch, DoD
has made & majOor commitment to upgrading university
instrumentetion snd to supporting grasduste end post-graduste
education in science snd engirsering. The problems of rapid
obsolescence and rising costs of modern research instrumentatior
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ere being pertielly met through our University Reseerch
Instrumentation Prosrl- ond University Reseerch Initietive. The
URI will elso oxpend on-going programs to provide graduste end
post-greduats educetion in critical areas of science and
technolugy. In emphesizing support tor humen resources and
instrumentation, we are meking major contridutions towerd
improving the overall quality of vniversity rescarch in the
netion.

In providing funding for university reseerch, DoD is
su{portlnx those elements of the university reseerch structure
which ere most dependent upon DoD fundizng: principel
lnvostlfators. students, and equipment. In our experiences
universities have been quite successful in finding support tor
other elements, especially facilities, from state governments,
private industry, and other sponsors. We view chis as an
opr7opriate, healthy division of a funding burden which would be
overwhelaing to any one sector.

There is a clear and urgent need to provide modern facilities
for universicy researchers. Meeas for funding these requirements
need to be found thich do not jeopardize the current research
eftort. We are eager to work with this Committee, with the
universities, the stete governments and the private sector to find
svitable mechanisms to modernize university leboretories.
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Mr. WaLGREN. We appreciate that very much, Colonel.

Do you have any written statement, Mr. Young?

Mr. Young. No, I have nothing to add at this time. Thank you.

Mr. WaLcreN. Well, thank you both for those presentations.

Let me ask, Mr. Bloch, presently is there a substantial amount of
NSF funds that goes toward bricks and mortar?

Mr. BrocH. No. The answer is no, there is not a great amount.
For instance, in 1985 it was about $16 million, which is a small por-
tion, obviously, of the $1.5 billion that the Foundation is spending.
But let me just point out that the bill is not only restricting itse
to bricks and mortar the way I read the bill. It talks about fixed
equipment—fixed :nstallation, fixed equipment, and major equip-
ment, also. And that’s why I focused before on what the Founda-
tion is doing in that other area called instrumentation, as well as
fixed equipment and major equipment. And we’re doing quite a bit
in that, as I tried to demonstrate with——

Mr. WaLGreN. You mentioned something like 20 percent or
something like that?

Mr. Broch. Yes. In 1986, on our budget request for 1986 it would
be $270 million, which is abcut 20 percent of the total. In 1985, it
was $245 million, which is about 16 percent of the total. And that
includes major equipment such as ships and telescopes and super
computers, plus also the maller kind of instrumentation and
equipment that you find in the individual laboratories.

Mr. WaLGREN. But then as you read the bill, and we reach that
point where there is a requirement that you look at your overall
budget and calculate 10 percent of that and invest that in these
‘tinore i%r;g-lasting facilities, as you read the bill, you are already

oing that.

Mr. BrocH. Well, if the bill really—and that’s why I was careful
in the way I stated it before. If the 10 percent inc. “des major
equipment, I'm saying we’re doing that already, that's currect. If
the 10 percent really only means brick and mortar in the literal
sense otP:he word, then we're way under, and then I have the same
concern that Colonel Carter expressed. That now you are eating
into the research base, or now you are eating into the funding that
is available for the research base, and that’s why we took the posi-
tion that I outlined a minute ago.

And that doesn . mean, by the way, and I want to make this
very, very, very, very clear. We are addressing, we are now ud-
dressing the facilities problem even within the research base as it
exists today by putting this important notice out, which essentially
tells the universities that they can come in to the Foundation if
they have facility requirements that will allow them to perform
the particul . ' research for which they are applying. Then they can
come into the Foundation and we will take that into consideration.
And that’s a—I'll say that’s a deviation from the way we have been
operating and it’s putting more focus on the bricks and mortar as-
pects of it than we have heen doing in the padst.

But we would like to do it within the overall total that the Foun-
dation has available for its support of research.

Mr. WALGREN. Let me ask the same question, then, of Colonel
Carter. That as you calculate your numbers and your present in-
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vestment in—well, I guess not all indirect costs go to support facili-
ties, do they?

I'm wonXering what is your present investment in the kinds of
facilities that would qualify or that this bill is aimed at driving.

Colonel CARTER. Insofar as bricks and mortar, our current invest-
ment i8 very, very low. Probably almost to zero, quite frankly, in
bricks and mortar. Now, in instrumentation that could conceivably
be considered as part of the bill, then we are fairly heavily invest-
ed. For example, as I noted, roughly for each $1 million of funding
that we provide to universities, a substantial portion of that is for
instrumentation associated with doing the particular research. But
again that's for spectrophotometers or computer support, for glass-
ware, and that sort of thing.

In addition, the indirect costs that I mentioned, which is about
4.5 percent or so of each contract in overhead, also goes to the uni-
versity, and the university uses that for v/hatever they would like
to. However, that is such a small amounv that it really wouldn’t
fund any brick and mortar facilities.

We do have a few in-house laboratory construction programs in
which to build or refurbish an in-house laboratory on occasion, and
some of those would be such things as a wind tunnel or a ship test
bed or something of that nature. And indeed, univeraslcﬁy research-
ers are invited to participate with us in using those facilities, those
are fair‘ls' unique and often fairly expensive——

Mr. WALGREN. What percentage are the indirect costs of your
overall research effort?

Colonel CARTER. In the research program itself that goes to the
universities, about 45 percent is the indirect overhead costs. And of
that 45 percent, only about 10 percent or so goes to this particular

uﬁct.
r. WALGREN. Goes to?

Colonel CarTer. To the facilities aspect.

Mr. V'aLGREN. But indirect costs that in fact could be traced to
investments in these kinds of facilities should qualify, I would
gather——

Colonel CARTER Yes, sir.

Mr. WALGREN [continuing]). Under the bill. Can you estimate
what tﬁreent,age of your indirect costs other than the 4.5 percent,
or is that the——

Colonel CaArTER. That's it.

Mr. WaALGREN. That'’s the designated number.

Colonel CARTER. The rest of it is overhead for lights and water,
and guard service and that sort of G&A.

Mr. WaLGren. Why don’t I turn to my colleague?

Mr. BognrErr. Well, I guess we don’t have any problems, or
many %roblems that money can’t solve.

Mr. Bloch, you talked about the survey of facilities needs. When
do you expect that will be completed?

Mr. Brocu. Well, first of all, Congress asked that it be concluded
in September of 1986 and that's what we're gearing up to. Let
me—Ilet me just make a point on that. Obviously that requires a
very rapid and very—and I'll say a very cursory kind of a survey.
We hope that over time for the next—for next—we're asked to
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repeat that 2ry 2 years. That for the next cycle we have a much
more intensive and more thought through kind of a survey.

So we will definitely have answers back by—by the date that you
have set, September 1986. We are doing it essentially by preparing
for that survey right now. They're being mailed out, early 1986.
We're also going to augment it by some of the surveys that are
going on right now, or that are being planned right now; namely,
the NIH survey of facilities which is planned for late 1985 or earl
1986. And we will take that into consideration when we come bac
to you and give you the results of it.

r. BoenierT. When we're talking about facilities needs, you're
going beyor.d just bricks and mortar; you’re—big equipment?

Mr. BrocH. Yes. Yes, but——

Mr. BoxHLERT. But we want——

Mr. ProcH. But it’s very important, as the previous discussion
has pointed out, that we try to separate these numbers from each
other. Because bricks and mortars is a little bit different than fixed
equipment or major equiﬁment or even instrumentation. So we got
to get to the point now where we can stratify that and differentiate
between one category and the other because they are entirely dif-
ferent in their nature. They should be—in my opinion they are dif-
ferent in their priorities or in priorities they deserve. So the sooner
we can separate the various parameters from each other the better
off we will be.

Mr. BoeHLERT. What kind of reaction have you gotten to your
September 27 “Important Notice”?

Mr. BrocH. It’s too early to say.

Mr. BoeHLERT. Really?

Mr. BrocH. I think 80, yes. Let me tell you——

Mr. BoeHLERT. I'm surprised their phones won’t ring——

Mr. BrocH. No, the phone isn’t ringing. My phone isn’t ringing
off the hook. Maybe some| ’s phone is. I hope so.

Mr. BogHLERT. Pay your bill last month?

Mr. BrocH. Right. But I think in general it has been received
very well, number one. It’s being looked at as a new approach by
the National Science Foundation. And by the way, in all candor, I
should underline that we not only put this ' ne out to put the com-
munity on notice that we are serving, but put our cwn people on
notice. Our program officers are on notice that this is a different
way of operating from how they’ve been operating before.

Mr. BoeHLERT. Um hum.

Mr. BrocH. So the effect internally is probably as important as
the effect externally to us. But I think out of that one again, out of
the responses over time there will be a good indicator of what the
universities think the real problem in facilities is. So I think this is
another input to that survey.

Mr. BoeHLERT. Colonel Carter, you mentioned in page 2 and 3 of
your testimony a survey that you have already conducted, but
there were no details provided. Do you have the details that you
can provide the subcommittee?

Colonel CArTER. Yes, we have—

Mr. BorHLERT. How many responded and what, in essence, did
they tell you?
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Colonel CARTER. We, in essence, did not do it as a survey—a
questionnaire sort of thing, we did it as our survey of talking to
individuals from universities, and I will be pleased to make a copy
of them for the bill—the record.

[The material referred to follows:]
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CHAPTER I
INTRODUCTION
A. RATIONALE

The Report of the House Armed Services Committee on the 1984
Department of Defense Authorization Act contained the following request:
"Many of the university laboratories in which Department of Defense
research programs are conducted are obsolete and in need of major
modernization or replacement. The conmittee believes a study should be
undertaken on the need to modernize university laboratories in the
physical sciences, earth and ocean Sciences, atmospheric sciences,
engineering, coputer =oiziuces and sther fields essential to our long-term
national Secur’ty. The survey should (1) document the laboratory needs of
universities presently engaged in Department of Defense competitive
research programs, (2) assess priorities by academic field, (3) provide
estimtes of costs to meet these needs, (4) provide specific
reccomendations appropriate to the Department of Defense and others
designed to address the need, (5) state the consequences to our long-term
national Security.”

This report is a response to thst request.

The science and technology (S&T) base has, as its cornerstone, basic
research which, in the U.S., tends to be concentrated at universities.
Approximately two-thirds of basic research in science and engineering
(SAE) is carried out in academia. There is a concomitant integration of
basic reszarch with graduate education. The nation reaps a double benefit
from this model in that it concurrently generates both research results
and fiture researchers. It is for this reason that the state of U. S.
univarsity laboratory facilities is so important to the nation's long-
range economic and military competitiveness.

The evolution of science and technology tends to create a
requirement for more sophisticated research facilities. Failure to keep
pace with facilities' needs has a negative impact on researchers'
creativity. This in turn limits th2 scope of scientific endeavor in the
experimental disciplines. The consequences may include delays in the
realization of new discoveries and a trend for facuity and graduate
students to opt for theoretical stiudiss rather than engage in experimental
research with inadequate facilities. A further consequence is the
difficulty of recruiting and retaining the most productive faculty in
exper imental disciplines.

The foregoing points work against university researchers undertaking
experimental investigations. When researchers do so in spite of
inadequate facilities, results of their endeavors can be compromised in a
variety of ways. These include:

o Inadequate envirormental control resulting in
decreased Quality of data

o Excessive down-time resulting in diminished productivity

O
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0 Outmoded equipment leading to imprecision in acquired
data

0 Crowded laboratory space resulting in diminished access to
equipment for data gathering and maintenance purposes

0 Contrived experimental set-ups representing safety
hazards

B. DEFINITIONS

The following definitions will be used throughout this report:

Laboratory Needs-Facilities and equipment which collectively

constitute vehicles for the generation of experimental data and other
information. It denotes more than a stand-alone instrument (e.g.,
spectrometer, tensile tester, etc.) that can be operated in general
laboratory space typically found on @ university campus, but excludes
general purpose laboratory btuildings. Examples include wind tunnels, high
voltage accelerator 1abs, olesn rooms, wave tanks, etc,, especially those
housed within existing older tuildings. It mey also include Specially
designed structures required to house laboratory instrumentation and

exper imental facilities.

Facilities-Laboratory structural envirorment including hardware
required to meintain special conditions in laboratory space.

uiment-Instrumentation and devices directly supportive of
ata acquisition and snalysis.

C. RESEARCH DISCIPLINES AND THRUST AREAS

Selected research laboratory needs among universities active in
Department of Defense (DOD) competitive research programs are addressed in
this report for the following five disciplines and constituent thrust
areas:

CHEMISTRY
- Laser Chemistry
- Polymeric Materials

ELECTRONICS
- Wlcroelectronic Fabrication and Reliability
- System Robustness and Survivability

ENGINEERING
- Lombustion
~ Composite Structures
~ Energetic Materials
~ Fluid Mechanics and Acoustics
- Manufacturing, Design, and Reliability
- Soil Mechanics
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MATERIALS
- Uptical and Magnetic Materials
- Silicon snd Compound Semiconductor Growth
- Structural Cermmics
- Structural Composites
PHYSICS
- Kstrophysics
- Coherent Radiation Sources
- Directed Energy Devices
- Optical Commmicstions and Spectroscopy

The foregoing disciplines do not represent the breadth of DOD
research. In perticular, biological and biomedical sciences are not
included in snticipation of a compr.hensive survey of lsboratory needs by
the National Institutes of Health. Computer resources not dedicated to
axper iments] research fscilities ara also excluded on the basis that they
are tae object of considersble stuly snd/or aggressive enhancement
progrems by the National Science Foundation and the Department of Energy.

D. _INFORMATION AGQUISITION

Requisite information was initially assembled by research
sdministrstors in the three Service research offices (OXRs): the Office
of Naval Rescarch (ONR), Amy Research Offica (ARO), and the Air Force
Offica of Scientific Mesesroh (AFOSR) and in the Defense Mvanced Nesearch
Projects Agency (DARPA). In particulesr, Division Directors in each
organization representing the foregoing five rasearch disciplines supplied
dats ralated to the & clency of research laborstory facilitiea. This
inf~~mation was snalysed for the purpose of developing laboratory needs
representative of defense research priorities. Results sre presented in
Chapter IV in the form of prioritized lsboratory needs (where they exist),
estimated costa of dasired enhancements, and assesments of the
scientific/technological snd nstional security implications of any
laboratory needs identified.

Within the framework of the foregoing information soquisition plan,
esch of the three OXRs identified key RAD performers for the verious
research disciplines. Thase performers were then snalyzed with reference
to the indicated questions. Criterias used in determining the performers
to be interrogated and/or snalyzed for inclusion in the report involved
level of basic (6.1) ocompetitive resssrch funding, evalustiona by OXR
research administrators, and, sa appropriate, indapendent evaluations of
gradusta programs oorresponding to the various disciplines. In meny
cases, the stated costa reprasent pertial funding reflecting the
tendenoy of universitisa to seek multipla sponsors for major laboratory
improvementa. While the method of data collection doea not embody the
statiatical integrity of a rigorously implemented survay inatrument, it is
nonetheless thought to be suggestive of the dimensiona of university
laboratory heeds of greatest importance to DOD. Further, the study
differs from previous ones in that the cited laboratory needs reflect, in

t, the judgment of research Sponsors (DOD scientific officers) rather
than exclusively the perceptions of research performers.
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The primary DOD research performers encampassed by this report are,
of course, only a subset of the total university RAD commmity. The
extent to which their modernization and new facilities needs may be
extrapolsted to all universities performing research for DOD, or to the
entire population of approximately 300.research universities in the U.S.,
is an open issue. Such extrapolations beg the question, however, as to
appropriste means for assessing laboratory sufficiency from the DOD
perapective. This is a camplex question that is under constant scrutiny
for each discipline and its oconstituent research areas. More genuvrally,
it is an issue which demands continued vigilance at the national level.
Sustained deficiencies in any discipline/thrust area will inevitadbly cause
the corresponding sector of the U.S. science and technology base to erode,
thus blunting our competitive position in the national security and world
economic arenas.
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CHAPTER 11
DOD SUPPORT FOR UNIVERSSTY LABORATORIES

A. INTRODUCTION

This chapter deals with the role that universities play in sustaining and
strengthening the U.S. science and technology base (Section A), the origins of
DOD support of university laboratories in that role (Sect.ion B), DOD prugrams
that support university science laboratories (Section C.1), end further Steps
that DOD has taken to upgrade these facilities (Section C.2). A new university
research initistive for FY 86 (Section C.3) and coordination sctivities
relevent to the upgrading of university research facilities are described
(Section C.8).

Given the importance of university science laboratories to DOD, it is
also true that maintaining adequate university research facilities is a
national priority that has important econcaic as well as military signifi-
cance. Thus, DOD should not and cannot Sclve the problem alone. Solutions
must encompass all relevant goverrment agencies, private industry, and, of
course, the miversities themselves. This chaoter focuses, however, on the
relationship between DOD and the university commmity.

American universities play an indispensable role in maintaining and
strengthening the nation's science and technology base. Not only are
universities the source of future scientists and engineers, but the research
contributions of acedemia to society are vast as well. Since World War II,
universities have performed most of the basic research that has produced the
technological innovations on which much of our economy and natlonal defense are
based today. Universities contribute nearly three-quarters of the scholarly
papers published in the most noted science and technology journals. In
addition to generating the insight and knowledge upon which future
technological innovation is based, university research provides the enviromment
for the development of future scientists and engineers. The result is
snrichment of the professional experience of faculty and graduate students
involved in training our nation's technical manpower. Thus, mypport of
mive;sity research produces sultiple benefits of enormous valuc to society as
a whole.

This report addresses selected needs of university laboratories involved
in DOD sponsored research. As much as $2 billion has been estimated as the
total sum needed to replace obsolete university research instrumentation.

‘ab” tory facilities, including the instrumentation required to conduct
ch aimed at modernizing and expanding the U.S. technology base, are

ing increasingly expensive. Estsblishing and maintaining such facilities
are very costly, especially those requiring advanced supercomputers, large
particle accelerators, various types of snslytical instrunentation, imaging
devices, and automated design and manufacturing hardware. Nonetheless, such
equipment is crucial for the conduct of rasearch in important areas of science
and engineering, and for educating students. DOD support for university
research equipment is described in the following sections.
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B. ORIGINS OF DOD SUPPORT FOR UNIVERSITY LABORATORIES

The LWD has recognized that technological superiority is essential to
military superiority, and it has played an important role in maintaining the
strength of the U.S. Science and technology base. Since DOD was among the
first federal agencies to recognize the essential role that the acedemic
commnity plays in the maintenance of U.S. technological leadership, it has
meintained a strong relationship with U.S. universities since before World War
II.

Very little involvement of universities with military technology
occurred during World War I, despite the existence of in-house Service
laboratories since the 1890s and the ea’ lier creation of the National
Academy of Sciences, which was establjshed as a war measure by President
Lincoln in 1863. The sudden expensicn of experimental and laboratory
operations that characterized the outbreak of World War II geatly
overburdened the Service laboratories. Many civilian scientists and
engineers were added to the staffs of Aberdeen Proving Grounds, the Naval
Research Laboratory, the Naval Ordinance Laboratory, Taylor Model Basin,
Weight Field (Amy Air Force), and Fort Mormouth (Signal Corps).
Contracting funds were also greatly increased in the effort to catch up to
an enemy that had scientific groups investigating improved weaponry since
the early 1920s.

The Office of Scientific Rusearch and Development (OSRD) was
created, reporting directly to President Roosevelt, ond receiving funds by
direct appropiriation from the Congress. These funds were placed in
private and governmental lsboratories. The National Research Council of
the National Academy of Sciences had been created during World War I and
was, by the time of World War II, well known to the military Services,
which expanded their use of it. These arrangements formed a close
coupling of the organized bodies of scientists and military leaders having
a common appreciation of the importance of science and engineering to
modern warfare. Major wertime expansion of facilities occurred at several
universities. The major contributors included MIT, Harvard, Columbia, the
University of Chicago, the University of California, the Johns Hopkins
University, and the California Institute of Technology. Radar, acoustics,
operations research, navigation, and atomic weapons were just a few of the
areas in which notable contributions were made.

Emerging from the wartime era were two lasting methodologies for
defense investment in university laboratory facilities. First, the
institute concept became well established, wherein non-profit university
affiliated laboratories conduct applied research, primarily under DOD
support. Products of this era which make major contributions today are
Lincoln Laboratories (MIT), the Johns Hopkins University Applied Physics
Laboratory, the Applied Physics Laboratory of the University of
Washington, the Applied Research Laboratories of the University of Texas,
the Applied Research Laboratory of Pennsylvania State University, and the
Marine Physical Laboratory, Scripps Institute of Oceanography, University
of California, San Diego. Second, the National Security Act of 1947, and
the amendment of 1948 which established the three military Departments and
the Office of the Secretary of Defense, provided the framework that
operates today for support of research at universities through the Army
Research Office, the Office of Naval Research, th- Air Force Office of
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Scientific Research, and the Defense Advanced Research Projects Agency.
This partnership has been substantial over the years; seventeen
institutions of higher education are among the 595 contractors that
received swards of 10 million dollars or more from pOD in FY 83.

C.__PRESENT DOD SUPPORT FOR UNIVERSITY LABORATORIES
C.1 DIRECT FUNDING OF UNIVERSITY RESEARCH

U.S. wniveraities are a major factor in current DOD activities affecting
the U.S. technology base. Approximstely half of all DOD basic research (6.1)
funds are expended at universities ($405 million in contract dcllars with
research budgets totaling $840 million in FY 8K%), plus a smaller amount of
appl! .d research (6.2) funds (approximately $115 million in FY 84). During the
past decade, DOD haa mede a major effort to reverse the effects of the relative
neglect of university research that occurred during the Vietnam war. Figure II-
1 shows the evolution of DOD funding for basic research (6.1) since 1962. The
corresponding funding history for "exploratory development" (6.2), some of
which equates to spplied research, is shown in Figure I1I-2.

These figures show that funding in current dollars for both >cmponents of
the technology base grew significantly during the lats 1970s and early 1980s;
nevertheless, neither haa returned to 1965 levels ¢ support in constant dol-
lara. In fact, in real terms, the level of funding for exploratory development
hes been virtuslly stable for over a decade. In 8 memorandum to the Services
dated August 9, 1984, Secretary Weinberger noted this situation snd indicated
that the Defense Guidance for the FY 1987-91 POM would request 8 percent annual
rn}tgrouth in both components of the technology base. DOD still takes that
position.

University research has been a major component of the growth ir DOD
technology base activities during the past decade. Table II-1 shows DOD Basic
Research (6.1) funds spent (or projected to be spent) at universities by the
Army, Navy, Mr Force, and the Defense Advanced Research Projects Agency
(DARPA) for the years FY 74-86. During the period FY 75 to FY 84, DOD spending
for 6.1 Basic Research at universities grew at a real annual rate of 9 percent—
far higher than the annual growth of DOD Research (6.1) funds as a whole.

Teble II-1 shows only the DOD Basic Research (6.1) funds going to
universities. It includes only contracts exceeding $25,000, and does not
reflect research grants. Thus total university funding is somewhat higher than
indicated. A similar bresk-out of the university ccmponent of DOD Exploratory
Developmant (6.2) funds is not availsble, To provide s basis for comparing 6.1
ond 6.2 expenditures, in FY 83 a total of $102.3 million in DOD Exploratory
Development (6.2) oontracts went to univeraities while $360 million was
provided for Research (6.1) contracts. An additional $50 million was awarded
to universities in the form of 6.1 research grants. DOD funding for
universities is not limited to Research and Exploratory Development. For
example, DOD RDTRE (6.1 through 6.6) contracts over $25,000 going to
educational institutions in FY 83 totaled $1113.6 million. Most of the $600
million in the higher categories (6.3, 6.4, 6.5, and 6.6) was for R&D in
university affiliated off-campus laboratories and Federally Funded Research and
Development Centers (FFRDCS), or for vocational and technical training, and
tuition fees.
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DOD sponsors research and development at universities to ensure the
progress in fundamental knowledge that is necessary, in the long run, to
maintain U.S. technological superiority. The result ing university research
prograas also serve to benefit universities in a variety of ways. By providing
opportunities to perform basic research at the forefront of science and
enginee. ing, resesrch programs at universities help to create an enviromment
that can attract snd retain faculty and students Past studies suggest that,
on average, $1 million of funding for research F wvides full or partisl
financial support ‘or 10-15 graduste students. Using this measure, DOD
provided financial assistance for over 4000 graduate students through its
university research programs in FY 84. In addition, as will be noted below,
DOD-related research programs alsc have significant effects on laboratory
instrugentation,

C.2 INSTRUMENTATION PROGRAM

Instrumentation is essential to modern research. Modern instruments with
qualitatively superior capabilities for analysis and measurement often open new
fields of scientific inquiry. In some scientific areas, access to the most
sdvanced scientific instrumentation determines in large measure the extent to
which scientists can work at the cutting edge of their field.

The Department of Defense, in concert with the sclentific and university
commnity, state end other federal agencies, and the Congress, perceived that
the condition of research instrumentation in U.S. universities declined
significantly during the 19708. The Association of American Universities
(AM), in a report to the Nationsl Science Foundation (NSF) in June 1980 (see
Chapter III), concluded that the equipment being used in the top . anked
universities has @ median age twice that of the instrumentatior. available to
leading industrial research 1aboratories, an sdditional fsctor in the
attraction of potential faculty to industry.

The instrumentation problem has been growing for more then a derade.
It reflects both econmic factors and {unding patterns:

0 The cost of 'quipment has risen much faster than
inflation.

0 The system of one to three year contracts in the
450,000 to $100,000 per year range with individual
investigators is not conducive to obtaining equipment
that costs more than $50,000.

o Rapid technological advances are rendering resesrch
equipment obsolete at an ever increasing rate.

In response to the foregoing situation, DOD has encouraged researchers
to include more of their equipment needs in proposals and emphasized that DOD
does not set arbitrary 1imits on the amount of money that may be requested for
instrumentation. This approsch has boen helpful for equipment needs in the
450,000 renge or less. However, new money was clearly needed for some of the
more expensive items required to modernize university lsboratories. These
funds were provided in FY 83 through the DOD-University Research
Instrumentation Program (URIP), which received Congressional approbation.

-11-
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URIP provides $150 million over five years for university research
equimment. Each of the three Services is programmed to spend $10 million per
year. So far, $30 million has been spent on 652 awards going to 152 institu-
tions in U7 states and Washington, D.C., Guss, and Puerto Rico. While URIP is
having a major impact on the equipment needs of researchers doing work of
interest to DOD, it cannot solve the whole university instrumentation problem.
In the first year of URIP, DOD received 2,5C" proposalr representing requests
for $646 million worth of equipment. While Some of these requests were for
equipment to support research in areas not usually funded by DOD, this response
is a significant and impressive measure of the needs of the universities.

URIP {3 the most visible, but not the sole, DOD response to the
university instrumentation problem. As noted previously, each of the Services
and DARPA have encouraged current and prospective contractors to make their
equiment needs known, in order that many of the less expensive items could be
purchased as an integral part of research program funding*

0 Approximately 10 percent of Army, Navy, and Air Force research
contract funding is applied to equipment purchases, most of it well
under $50,000. Grants under the URIP program provide an additional
camparsble dollar amount for equipment costing more than $50,000.

o The portion of the Army Research Office (ARO) contract
progran devoted to instrument purchases has increased
Steadily over the past decade; in FY 85, such purchases
will represent sbout $6 million of the ARO contract
resesrch program.

o University-related equipment purchases associated with
the Contract Research Program of the Office of Naval
Research (ONR) increased from $11.2 million in 1979 to
$16.6 million in 1984,

0 DBetween 1975 ana 10R. vested equipment funding by the
AMr Force Office of Scientific Research (AFOSR), during
the ususl course of its sponsored research program,
increased from $2 million to $8 millfon.

o Although DARPA does not participate {n the URIP program, 10 to 20
percent of its university program funds have been utilized for
equipment. In 1981, DARPA began a modernization program focused on
obsolete eg" pment and the need for grester computational power. From
1981 to 1984, equipment purchases by universities using DARPA funds
increased from $6.7 million to $16.8 million.

In certain cases where the equipment for major research efforts has been
especially costly, provisions have been made for extraordinary purchases.
Examples include the purchase of large main fram( computers, semiconductor
processing lines, molecular beam epitaxy and analysis chambers, snd ARPANET
computational and communication facilities by DARPA, and an ongoing ONR proram
to refurbish selected research vessels.
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In FY 84, in addition to the $30 million per year of special URIP
purchases, the three Services and DARPA purchased over $45 million worth of
research instruments and equipment for universities in connection with their
research contracting activities.

C.3 'NIVERSITY RESEARCH INITIATIVE

Ir t." 86, DOD plans to establish new research program elements that will
be focused exclusively on the DOD/university relationship. Total proposed
funding for the new program elements is $25 million in FY 86 and $50 million
in FY 7. Significent additional growth is expected after FY 87. Each of the
Services and DARPA will implement programs within these program elements to
meet the priorities of their own relationships with the academic community.
Although the specific proportions will vary from Service to Service, graduate
fellowships, support for young investigators, purchase of research instrumenta-
tion, support of special research programs, and programs to improve the
interactions between DOD laboratory and university researchers, will be part of
the total DOD package.

C.4 COORDINATION ACTIVITIES °

DOD has long recognized that the academic commumity is an invaluable
Source of expert advice. The Department draws on science and engineering
faculty as individual consultants and as members of DOD advisory cammittees.
To insure more effective cammunication with the academic community, DOD
established the DOD/University Forum in December 1983. During its first year,
the Forum has provided a mechanism for dialogue between DOD and the _cademic
community on policy and other issues of mutual interest. One significant
outcome of its activities during th: past year was the establishment of a new
DOD policy on the transfer of scientiric irformation. It establishes an
appropriate balance between the conflicting imperatives of national security
and open scientific commmications. The Forum Working Group on Science and
Engineering Education addressed many issues, including that of research
instrumentation.

13-
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CHAPTER ITI
PREVIOUS STUDIES

More than a dozen studies of university laboratory facilities have been
prepared since the late 1960s. For a comprehensive listing and s.mmary of such
studies prepared by Linda S. Wilson of the University of Illinois at Urbana-
Champaign, see the Appendix. Many of these studies have concluded that a
problem exists with respect to inadequate and deteriorating .miversity
laboratory research facilities. Some of the studies ere qualitative and
generally recommend programs for the support of faciljties renewal. Others are
quantitative and are based on surveys of the conditions of facilities, with
projections of the amount and cost of construction and renovation required to
meet future needs. The basic conclusion drawn 1s that renewal and replacement
of facilities are an important element in assuring a national technology base.
Some of the more relevant studies for the purposes of this report are discussed
below. An analysis of some of their findings in comperison to the present
study is given in Chapter v,

-- A report to the National Science Foundation (NSF) by the Association of
American Universities (AAU) in June, 1980, was devoted to "The Scientific
Instrumentation Needs of Research Universities." Numerical data for the study
were gathared from 14 universities and four commercial laboratories. The
report found that the median age of university equipment was twice that of the
commercial laboratoriest instiumentation. Concluding that "the quality of
research instrumentation in major un:sersity laborator ies” has seriously
eroded, the AAU report recommended that:

"Federal policy for the support of research instrumentation should
provide for a basic three-part funding strategy:

© Strengthen instrumentation funding in the project system.
0 Expand special instrumentation progra.s.

O Create in the National Science Foundation & new, Suppl emental
formula grant program to provide needed flexibility to meet ¢ verse
institutional needs."

-- A 1931 study prepared for the Committee on Scienca and Research of the
AN, entitled "The Nation's Deteriorating University Research Facilities,”
was based on a survey of recent expenditires and projected needs of fifteen
major U.S. universities .n six disciplines The rrincipal findings cf the
study were:

© A susbstantial backlog of research facilities and equi pment
teeds was accumulating.

0 Durirg the 1978-81 period, for the six fields surveyed, che

fifteen universities spent $400 million for facilities
and major equipment. In the next three yerrs (1982-84),

~-14-
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these universities expected to spend almost twice as much
(3765 million), just to produce the necessary ., esearch
facilities and special research equipment for current
faculty only.

© New construction to replace outmoded facilities accounted
for almost 60 percent of total projected funding
requirements across all fields.

0 In addition, substantial needs for major research
equipnent were {dentified in all six fields.

Table III-1 shows the expenditures and projected needs for those
disciplines included in the present report. Projected needs for both
facilities and equipment were far larger (by factors ranging from three to
almost ten) than actual expenditures for an equivalent period immediately
preceding the report. The extent to which these differences represented
realistic assesments of the pent-up facilities demand, and/or an effor: on the
part of survey respondents to "make a statement,” is open to question.

Aoong the recommendations of the AAU study was:

© Provided that a review by key government agencies corroborated the
assesament of the survey, the "Department of Defense, Department of
Energy, the National Aerona.cics and Space Administration, the
Department of Heelth and Human Services, and the Depertment of
Agriculture siould establish research instrumentation and facilities
rehabilitation programs targeted on the fields of science and
engineering of primary significance to their missions.”

-- In 1982, Flad & Associates, a Wisconsin architectural and planning firm,
published their "Capital Spending Study of Research and Development
Laboratories.” Since the study focused exclusively on the spending plans
of private industrial firms, it provides a useful basis for comparison with
the plans of universities dealt with in the AAU studies described above.

The Flad study was based on a survey of some 5800 directors of
industrial research latoratories. About twelve percent of them responded
with detailed, confidential estimates of planned spending for plant and
equipment in the ensulng three years (1983-85). The firms surveyed
were considered more representative of large research laboratories (25-100
staff) than amaller lsboratories (Jess than 25).

Among the major findings of the Flad study were:

© Fstimated spending on research and development plant
for 1983-85 by responding firms was $1.4 billion.

o Estimated spendinz on research and development
equipment for 1983-85 was $1.2 billion.

© Nearly 40 percent of the laboratories of responding
firms were built less than ten years before the survey;

of these, 50 percent had undergone additions or
renovations subsequent to initial construction.

=15~
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Table III-1

Actual and Projected Expenditures for Research Facilities
(new construction/renovation) and Special Research Equipment
for 15 Major Research Universities
(thousands of dollars)

FACILITIES SPECIAL RESEARCH EQUIPMENT
PROJECTED PROJECTED
NEEDS NEEDS
FIELD 1978-80 1981 1982-84 197880 1981 1982-84
Chemical Sciences  13,8% 14,089 115,022 6,701 4,767 14,688
Engineerins 19,53 18,476 183,106 16,101 10,957 33,222
Physics 1,700 Z,0 14,725 4,603 1,092 22,590

Sourt "The Nation's Deter lorating University Research Facilities",
Association of American Universities, 1981
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For the purposes of this report, the Flad study has some interesting
implicetions. If the study's findings are extrapolated onto the entire
sample, total national private industry prijected capital spending for
researc’: and development would be abc.t $<0 billion for 1983-85 (about $11
billion for plant and about $9.2 billici for equipment). This compares
with estimates of $1 billion for total average annual planned investments
in university science and education facilities. For industrial
laboratories whose annual research and development budgets -mre in the
range of 1 to 15 million dollars (45 percent of the responding firms), the
expenditure planned for was about 13 percent of their annual operating
budget each year for the three years beginning in 1983. The -atio of
planned expenditures for equipment and plant by private industry was about
the same (unity) as that shown for universities in Chapter IV below.

-= The NSF published a study of "Academic Research Equipment in the Physical
and Computer Sciences and Engineering" in December 1984. This study
surveyed 83 universities; respondents exhibited serious concern about the
adequacy of their current stock of research equipment. Amwng the findings
of the study were:

o0 About half of the depertment heads in physical and computer
sciences and engineering characterized research instrumenta-
tion available to untenured and tenured faculty as "insuf- -
ficient."

0 90 percent of the depertment heads surveyed reported that,
as a result of lack of needed equipment, their researcl.
personnel could not conduct critical experiments in
important subject areas.

o The top priority need was to upgrade and expand research
equipment in the $10,000 to $1,000,000 renge.

0 The estimated original purchase cost of the entire 198
stock of all $10,000 to 41,000,000 academic research
equimment that had been accumulated in the fields surveycd
was about $1 billion.

o0 Only 16 percent of those systems were class fied as state-of-
the-art. Of the equipment that was not in the state-of-the-
art category, over half was in less than excellent
condition; about half of such equipment was the most
advanced to which researchers had access.

In addition to the studies and data surveyed above, the NSF has
released a variety of data that are of special interest for this
report. Table III-2 gives Seven-year trend data on capital expendi-
tures at all U.S. universities for both research and instructional
purposes. Unfcrtunately, there does not appear to be any systematic
way of extracting purely research facility expenditures from these
figures. The two research categories cited correspond roughly to the
five discipl ines addressed in this report.
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TARLE 1TI-2

Research and Instructional Cagital Expenditures
at Colleges and Universities®

(thousands of dollars)

FIELD 1976 1977 1979 1980 1981 1982 1983

Engineering 81,678 87,718 87,128 89,297 103,329 144,990 134,701

Physical Sciences 73,755 65,216 6",6'85 T7,154 87,813 82,362 87,073

Total: 155,433 152,938 151,813 166,451 191,142 227,352 1,7

Saurce: National Science Foundation

# 1978 Data not available.
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Research equipment expenditures for U,S, colleges and universities
are summarized in Table III-3 for 1982 and 1983. The data were obtained
from 85 percant of U.S. universities in response to an NSF questionnaire
concerning 1on-capitalized equipment expenditures. PEngineering equipment
purchases averaged approximately $70 million for the two year period. The
category compares roughly to the combined engineering, electronics, and
materials categories of this report.

Table 114 1ists 1982 estimated resesr.n equipment expendi-
tures for 157 of the largest research universitins. These 157
institutions collectively accounted for 95 percent of all normedical,
non-FFRDC R&D expenditures reported to NSF for FY 1980 by all u.,S.
colleges and universities. Thus, although the survey represented
only a small fraction of the nation's approximately 3,000 post-
secondary instituwtions, it encompassed most insticutions with
significant capabilities for the kinds of advanced :esearch that
require instrumentation in the £10,000+ range. The quoted figures
are somewhat higher tha; those in Table III.3, since they include
capitalized equimment, whereas the data of Table III-2 do not.
As ir Table III-3, the engineering category compares roughly to the
eombi:ed engineering, electronics, and materials categories of this
report.

Acquisition and replacement costs as of 1982 for research
quipment in the physical .~ iences and engineering are given in Table
1I-5. The total replacement value in 1982 dollars for both fields
‘ceeded $1 billfon. It is interesting to note that equipment

intenance in both the physical sciences and engineering reprzsented
Jer~ent of replacement costs.
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TABLE III-3

Annual Expenditures for Research Equipment

at Colleges and Universities
(thousands of dollars)

FIED 1982
Engineering 65,861
Aero/Astro 2,284
Chemi cal 6,442
Civil 5,164
Ele.crical 18,454
sechanical 7,390
Other 26,127
Chemistry 33,323
Physics and Astronomy 38,316
Totals: 111,373

Source: National Science Founda%ion
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1983

75,171
2,837
6,172
6,086

20,685

10,008

29,383

32,826

»,916

118,530
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TABLE T -4

Instrumentation-related expenditures {n academic departments and g‘aciutie:,

by field and type of university: National estimates, FY 1982
[Dollars in miilions]

1782 expenditures
Principsl field of researzh

in department/fecility and Purchase of” Malntenance/

H
i
type of university H Purchase of research- repair of
! Total research 2 related resesrch u
| equipment computer equipment
': services3
Total, selected fields  $375.6 $231.0 $84.7 $60.0
Field of research
Physical sciences, total 156.6 94.5 339 28.2
Chemistry 73.7  39.6 23.3 10.8
Physics ana _stronamy 83.7 55.2 10.9 17.6
Enginecring, total 1544 99.9 43.9 19.6
Electrical 5€.5 3.2 1.5 5.2
Mechanical 23.0 8.7 10.8 3.5
Metallurgicsl/coterials 9.4 T.4 0.8 1.2
Chemical 15.3 7.8 5.7 2.3
Civil 16.4 9.6 5.4 1.4
Other, n.e.c. 36.7 21.3 9.5 5.9

1 Statistical estimates encampass all resesrch departments and all
nondepartmental research Facilities in the physical sciences, engineering
and computer science at the 157 largest R&D universities in the u.s.,
except: («) departments with 10 research instrumen* systems costing
$1:,000 or more and (b) research inatallations consisting of interrelated
componenta coating over $1 million (large observatories, reactors,
accelerators, etc.). Smple size = 353 departments facilities. The
<Slums below do not add up to the indicated totals because computer
science and 1nt,erdiscii\l1nary have oeen omittec from this abbreviated
version of the original table.

2 Estimates refer to expenditures for nonexpendable, tangible property or
software having a useful life of more than two years and an acquisition
cost of $500 or more, used wholly or in part for scientific research.

3 Estimates refer to purchase of computer services at on-campus and off.
campus facilities but not to purchase of computer hardware or software.

4 Estimates encompass expenditures for service contracts, field service,

salaries of maintenance/repair persorinel, and oLher direct costs of
supplies, equipment and facilities for servicing of research inetriuments.

Source: "Academic Research Equipment in the Physicai and Computer Sciences
and Engineering”; Nationasl Science Foundation, December, 1084,
-21-
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TABLE I1:-5

Number and aggregate cost/value of academic research instrument
systems in active resenrcq use, Dy field and typ: of university:
National estimates, 1982,

{Dollars §n millions)
1 “Tndex ol aggregate cost/vaive
Principal fisld of ENunber
of
"

T

]

1

)
rasearch use and :Wse n'cqugs!r.' Ton Replacement 1982 cost-
type of university |systems | cost cost value

equivllents

Total, selected 17,586 $758.1 $703.2 $1,133.7 $1,162.8
fieldr,

Fisld of resesarch

Pr.vsical sciences, Bu2h 3.6 353.2 529.3 613.2
total
Chemi stry 4,791 210.4 201.1 295.0 3.7
Physics and 3,633 163.2 152.1 234.2 27%.4
astronomy
Engineering, total 6,829 259.4 232.4 413.3 374.6
Electrical 1,650 66.4 56.0 92.2 89.0
Mechanical 1,363 5.9 47.8 95.5 66.9
Metallurgical/ 998 5.0 36.6 5.2 60.9
meterials
Chemical 682 23.3 22.8 28.6 32.3
Civil 397 14.1 13.9 22.4 21.6
Suier, n.ele. 1,739 65.7 55.3 109.0 104.0

-

Statistical estimates refer to research instrument systems (including all
dedicated scceasories and components) originally costing $10,000-81,000,000
in physical science, engineerirg, ard computer science departments and
facilities at the 157 largest RAD colleges and universities in the y.3.
Estimates limited to systems used for research in 1982, Sciple size =
2,582 systems. The colums below do not add up to the indicated total
because computer science, materials sciencs, and interdisciplinary have
been omitted from this abbreviated version of the original table.

N

Manufacturer's 1ist price at time of originsl purchase.

w

Actual cost to acquire instrument system at tnis 'miversity, including
transportstion and construction/labor costs.

User estimate of 1982 cost of smme or functionally equivalent equipment.

wn

Original purchase cost converted to 1982 dollars using Machinery and
Equipment Index ¢f the Bureau of Labor Statistics' Annual Producer Price
Index to adjust for {nflation.

Source: "Academic Research Equipment in the Physical and Computer Sciences
and Engineering”; Nationsl Science Foundation, December, 1984,
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CHAPTER IV
SELECTIVE UNIVERSITY LABORATORY MODERNIZATION

A. INTRODUCTION

This chapter addresses selected laboratory needs, i.e., facilities
and related equipment., for a segmeat of the research university
community represe:t.ng key performers of DOD research for the
disciplines and thrust areas enumerated in (hapter I, These needs,
stratified by discipline ani priority in Table IV-1, reflect the
Judgment of university research performers and, in certain cases, of
aaministrators in the Service research offices (OXRs) and the Defense
Advanced Research Projects Agency (DARPA). It should be emphasized that
the cost figures in Tclle IV-1 are estimates of university laboratory
upgrade and modernization initiatives designed to bring university
laboratories closer to sufficiency from the DOD perspective. As
previously indicated, they represent in many cases only partial funding
of the facilities in question through multiple sponsor arrangements.
They are not intended to encompass laboratory needs of the entire
university research comunity. The latter issue has been addressed in
the various studies cited in Chapter III, Facilities costs vary among
and within disciplines, reflecting special requirements for the various
thrust areas. They encompass both floor Space requirements and
laboratory sccessories not falling within the instrumentatior category.
Thi s, not all expenditures classified as "facilities" represent
requirements foi* new or rencvated buildings. The stated new floor Space
requirements are expressed in "gross" (as opposed to ™net") square _feet
at $120/ft°, Laboratory renovation costs are calculated at $90/t2.

The allocation of laboratory neeas among tho five disciplines
required the exercise of ,udgwent as to the appropriate division between
(a) the parent, pure science fields of Physics and Chemist-y, ar ' (b)
the applications-focused areas of Electronics, Engineering, and
Materials, Ultimately such decisions are to an extent arbitrary.
Further, there are clearly a great -~umber of ways to stratify facilities
and equipment needs in terms of disciplines and thrust areas. The
scheme presented in this report is thus only one of many possible
approaches.,

Priority 1 facilities needs for the five subiect discizlines,
pro-rated over a five-year expenditure period. are $32 million per
year., The expendjcure level is equivslen to Lhe URIP annual allocation
of $30 million. It 1s also of interest to note \hat priority 1 equip-
ment requirements are $31 million per year, 1.e., Jlmost identical to
the annual expenditure rate of the five-year $150 million URIP initi-
ative. Unquestionably, some portion of the $155 million Priority ¢
equipment needs cited in this report will be addressec during *,e final
two years ($60 million) of the URIP program.
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Teble IV-1,

Susmary of selected lsboratory needs of major university
performers of defense research,

Cost ($ thousands)®

Building 2
Priority Requirements (gross ft<)  Facilities

Discipline Equipment Total Costs
Chemi stry 1 35,00 5,000 14,000 1g,ooo
2 12,000 42,700 400 78,100
Subtotals . LR #% AL
Electronics 1 130,000 49,000 53,000 82,000
2 25 000 6,000 8,000 14,000
Subtotsls 55500 5,507 500 %000
Engineering 1 296,500 36,200 3g,ooo 75,200
2 [1 8,900 18,300 27,200
Subtotals . : . OIS
Haterisls 1 220,000 55,000 62,100 7, 100
2 170,000 000 400 5,400
Subtotals 0,000 3‘.6‘06 : 82,550
Physics 1 80,000 15,800 69,338" z tl)gg..
2 131,000 25,700 1 189
Subtotals 'ﬂm n‘@w wi‘ém 2T, TO0w
Siummary 1 731,500 161,000 157,:83" 18, %
2 783,300 114,300 7
Totals 1‘,5‘-'}',‘336 ?B'fgﬂi 18, 2,1

Sumbers are rounded to the nearest $100 thousand.

#¥Includes $150 million for astrophysica high angular resolution imager.
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B. DISCi°LINES

B.1. Chemistry

Large facilities are playing an increasingly important role in
chemical research. It has been an evolutionary process, starting with
opportunities provided by large instrumentation and moving to facilities
comprised of clusters of large integrated ins\ -umentation/carputational
facilities in reglonal spectroscopic facilities.

-vra high vacuum chambers with sopristicated ar ,lytical instrumenta-
tion using 1+ser, eleztron, and ion clustsr beams, together with various
Spectrometers, are mandatory for leading edge resear.n in many areas of
chemistry. Lasers have become important analytical tools to study the
dynamics of chemical reactions and to phcloinduce reactions. These
instrunents are usually short wavelength visible or ultraviolet tunable
lasers that are themselves pushing the 1imits of laser technology and
hence require considerable expertise and expense to operate and maintall.
In addition, many research projects are concerned with the chemistry of
materials processing, such as integrated circuit fabrication. that desand
clean room facilities by their very nature.

In order to remain globally competitive, particularly in areas of
chemistry o.' importance to DOD, it has been recently recognized that
traditional chemical research laboratory facilities at universities are in
serious need of upgrading and that shared centralized new facilities are
necessary due to the high costs of the instrumentation and envirormental
control required. _.is evaluation applies to the two topical arvas
identified by DOD research managers as candidates for facilities
upgrading, based on scientific opportunities and on laboratory needs.
These priority topics are laser chemistry and ~:lymeric materials.

Lasers have become a valuable tool in many branches of chemistry.
Catalytic activity and selectivity can be studied by using laser Raman
spectroscopy to determine the vibrational modes and polarization of
structures of molecules adsorbed on single crystal surfaces. High powered
photo-ionizing lasers can be used in conjunctfon with fon cyclotron
resonance spectroscopy to study the role of metal ions as selective
chemical fcrization reagents. Laser induced flucrescence of metallic fons
and subsequent transfer of energy to neutral ions may yield superior
detecticn 1imits, compared to ‘a:1 established analytical tachniques that
anploy fluorescence of neutral metal ions in flames. Two Step laser photo
dissociation of small molecules can be used to elucidate isotope
separation and enrictment processes. In this latter process, an intense
pulsed infrared laser vibrationally excites molecules containing the
chosen atomic isctope and a second ultraviolet laser pnotodissociates the
molecule, allowing the desired atomic i1sotope to be collected from the
photo fragments. Tnese examples indicate the utilitarian richness of
lasers in modern chemistry and illustrate that often they are used {n
combination with other sophisticated analytical equipment. The facilities
investment described here would establish fifteen laser chemistry centers
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where the operation and maintenance of the lasers would be accomplished by
support Specialists to serve several research projects. On an even larger
scale of centralization, a single free electron laser facility would also
be established to provide a very intense and widely tunable source of
radiation.

Polymeric materials are found in most military equipment, because of
their excellent chemical stability, mechanical properties, and low cost.
The majority of the research Support for improvements in these materials
comes from industry in pursuit of commercial applications, although DOD
does Support some research Specific to stringent military requirements.
However, the polymer research of greatest interest to DOD, and for which
university facilities upgrades are needed, conces ns conducting polymers
and polymeric approsches to structural composites, ceramics, and seif-
reinforcing polymers. It is important to note _hat independent industrial
support of research in these areas ‘: minimal or not aimed at DOD needs.

Conducting polymers that would combine the processability,
durability, and light weight of plastics with the electrical conductivity
of metal would find a wide range of applications in military systems
ranging from solar cells and batteries to integrated circuits and stealth
structures. Polyacetylene was the first organic polymer to exhibit
electrical conductivity that could range from that of glass to that of
metal, depending on the amount of dopants introduced. Doping methods have
expanded to include solution doping, ion implantation, and electrochemical
doping. Other new polymers have been made conducting, ineluding
polypyrrole and polythiophene. Folymer processability and stability are
degraded by the doping methods currently used to induce conductivity.

Much research is directed at improvea doping techniques and on
incorporating conducting polymers into -onconducting polymer matrices, as
well as fundamental studies to explain the mechanism of electroactivity.

Fiber reinforced composite structural materials are finding many
engineering applications, some of which are deacribed under Materials and
Engineering. Examples of the Chemistry research topics include
organometallic polymer precursors for producing the fibers and self-
reinforced or ordered polymers to attain the mechanical prope ties of
fiber-reinforced compusites without the need for fiber reinforcement. The
moSt notable of the self-reinforced polymers developed under DOD
sponsorship is polybenzothiazole (PBT), which exhibits an extended rigid
chain aligrment at the ultra-structural level. It offers low-cost
processing, by casting and extrusion, instead of the sequence of weaving
fibers, stacking of many thin plys, and curing at high temperature
required for conventional fiber-reinforced composites.

Other polymeric materials research includes biopolymers, Such as the
polysaccarides for reduced hyirodynamic drag and non-linear electro-optic
polymers for optical signal processing applications. The facilities
investment described here would provide the polymer processing and
characterization facilities for several focused centers of university
research on electrical, optical, magnetic, and structural polymers.
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B.2 Electronics

In addition to the traditional subject areas of electronic devices,
circuits, and systems, the Electronics research program of DOD encompasses
elements of information processing, low energy laser physics, optics, and
material growth. For the purposes of this study, the facilities required
for the growth of electronic and optical materials are reported under
Materials and the low energy lasers, optical circuits, and vacuum tube
research facilities are reported under Physics. The information
processing research, being closely related to computer science, is not
discussed, since, as mentioned in the Introduction, the National Science
Foundation (NSF) and the Department of Energy (DOE) have major facilities
programs in progress to provide scientific supercomputing access to
university researchers. [OD, through the modernization program of the
Defense Advanced Research Projects Agency (DARPA), recently made a
significant upgrade in university computing facilities for symbolic
computing in anticipation of the thrust in strategic computing. The
Office of Naval Research is making available to its principal
investigators a significant portion of the time of the Naval Research
Laboratories' supercomputer at no cost to the existing research contracts,

A strong and clear consensus has emerged from this study indicating
that the research managers of the Electronics program within the DOD feel
that microc’rcuit fabricstion at dimensions much smaller than those of the
Very High Speed Integrated Cirouits (VHSIC) program represents the
greatest opportunity and greatest research facility need within
Electronics. The festure sizes desired are 10 to 100 times smaller than
the one-amicron regime currently being advanced under VHSIC. It is in this
regime that entirely new modes of operation of electronic, optical, and
magnetic devices occur, due to the quantum effects produced by the limited
number of atoms cortained within these small dimensions. These phencmena
prezent the possibility of creating devices whose performance can be
greatly superior to that predicted from the bulk characteristics of the
material from which they are fabricated. This has slready been observed
for high speed field effect transistors (FETS), when the device dimensions
are reduced below one-tenth micron. It has also been observed that
dreamatic increases in transmission properties of optical materials occur
when very thin layers of material are stacked in a multilayer sequence,
offering the possibility of improved photodetectors and lasers.

The fabrication of these novel devices requires very advanced and
expensive equipment for the deposition, lithography, snd selective removal
of the deposited materials. In addition, sensitive analysis of the
surfaces and interfaces between dissimilar materials needs to be performed
during the fabrication process. This is in contrast to current commercial
practice (even for sophisticated microcircuits), where the analysis by
electron microscopes and spectrometers is accomplished after the circuits
are removed from the fabrication apparatus and before they are inserted
into the next apparatus in the fabrication sequence. This requirement for
in.situ snalysis has greatly increased the minimum cost of doing research
on device fabrication.

The facilities in which this instrumertation is housed require

extreme control over air purity, to avoid dust particle disruption of the
fabrication, and extreme control over vibration, to avoid misaligmnment of
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the successive patterns employed in the fobrication sequence. The
reliability of these as yet undeveloped circuits is anticipated to be a
major concern that is best addressed early in their development, since the
failure phenomena are gnticipated to be inextricably tied to the
fabricstion process employed at the microscopic leval.

For these reasrns, the first priority in microcircuit fabrication
wes given to the refurbishment and upgrading of up to 3ix university
centers for microcircuit fabricstion, with a second priority of augmenting
two university reliability research centers to work closely on this new
class of circuits.

In a sepsrate, but related, resesrch srea, reliability at the
systems level is perceived to be threatened today by the susceptibility of
sdvenced sclid state circuits to electromagnetic interference at
relatively modest power levels. Research into hardening weapons systems
against intentional enemy electromagnetic interference or inadvertent
disruption by radiation from nearby friendly systems is required. The
facilities for enabling university participation in this resesrch include
anechoic chambers and electromagnetic measurement instrumentation as a
first priority, and dedicated computational facilities for modeling as a
second priority.

B.3. ineer

Engineering encompasses the disciplines usually associated with
wiversity departments of mechanical engineering, seronautics and
astronsutics, civil engineering, industrisl engineering, and materials
engineering. The subject matter frequently overlaps that of the other
disciplines, such as Materials o~ Chemistry, but is ususlly closer to a
specific end application or requiremnt. For example, composite
structures 1s a thrust area that has the sme ultimate goal as Materials
research on structural composites, nmmely lighter weight and stronger
structures for building wespons platforms. The distinction 1s the focus
in Engineering on determining the performance of composites through
innovative design and snalysis of structures using state-of-the-art
materisls. Research results are fed back to materials scientists to
provide guidance to their endeavors. A base of knowledge about optimal
design methods is thereby developed for application to aany problems.
Proceeding with this example, non-destructive evaluation (NDE) techniques
must be developed to enable the engineer to perform these measurements in
support of the snalysis of composite structures. There is considersble
resultant interasction with the materials scientists who also need NDE
techniques to evaluate their progress in controlling the composition of
materials.

Similarly, the area of Energetic Materials and Combustion involves
considerable interaction with chemists to improve propellants, explosives,
and fuels. The facilities in these two areas are typically large and have
& significant element of concern for the safety of the personnel perform-
ing the research. The instrumentation is becoming daminated by lasers and
analytical tools similar to that needed in Materials science.

Fluid mechanics and acoustics sre the classical, almost exclusive,
domsin of Engineering, with slight imvolvement by molecular and chemical
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physics. The facilities mre typified by dedicated wind tunnels and ..ter
tunnels. Instrumentation is dominated by automatic digital data
acquisition and digital computer modeling and simulation of the
phencmena. Laser probes and acoustic sensors with sophisticated signal
processing are also meinstays of instrumentation in this discipline.

Manufacturing, design, and reliability have increasingly been moving
toward a computer-dominated emphasis on graphics, design aids, expert
systems for process control, artificial intelligence to relieve pilot
wrkload in single seat helicopters, and self diagnosis and self repair of
mechines and weapons systems. Classical industrial engineering, computer
science, and structural engireering are very uch coming together in this
field. The facilities are replicas o factory workcells or simulators of
aircraft cockpits and the instrumentation is heavily computer networked.
The Defense Advanced Research Projects Agency (DARPA) is making advanced
teleconferencing equipment available to several university centers in
robotics so they may test their algoritims for robot vision .on the DARPA
autcnomous land vehicle located at a contractor faci)ity. The, will also
plan to provide replicas of a fingered robct hana co many of these
university reseasrch center's. Non-destructive evaluation for manu “acturing
process monitoring and contrul, as well as for inspection of finishel
parts and fielded Systems, ~equires a comprehensive research program,
which would best be accompl ished through a center of excelience in
non-destructive evaluation/charscterization.

Soil mechanics i3 uniquely supportive of blast hardened silos,
construction, maintenance, and repair of runways, and priority command,
control, and commmications centers. The facilities at universities are
presses, shock tubes, or high-G centrifuges.

B. 4., Materials

Materials ressarch includes the growth of semiconductor, magnetic,
and optical materials, as well as processing and fabrication of structural
materials such as metal alloys, ceramics, and composites. The processing
of semiconductor materials into electronic and optical devices and
circuits i3 reported under Electronics, while the testing of structural
composite materials and non-destructive evaluation for both manufacturing
and in-process controcl of materials is reported under Engineering. This
traditional division of research responsibility has begun to blur in
recent years, and multidisciplinary researcn teams have been forming !n
recognition of the strong interaction between material growth, component
fabrication, and ultimate system performance. In fact, for optimum
coordination, the facilities requirements reported in this section for
compound semiconductor growth should be co-located or closely adjacent to
the microelectronic fabrication and relisbility fa¢ilities reported under
Electronics.

The greatest potential payoff and also the greatest investment costs
are perceived by DOD materials research menagers to be associated with two
areas: the growth of compound semiconductors and the fabrication of
advanced structural composites. High priority at somewhat reduced
investment is given to facilities for optical and magnetic materials and
for research on structural ceramics.
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Compound semiconductor growth has received only a small fraction of
the scientific and technical attention that has been spent on silicon.
This has been entirely justified to date, since silicon possesses
excellent electrical, thermil, and chemical properties, especially with
its high quality native oxides and silicides. Being an elemental semi-
conductor, silicon is significantly simpler from a device processing
standpoint than the compound semiconductors, such as gallium arsenide,
cadmium telluride, and alloys, e.g. gallium aluminum arsenide and mercury
cadmium telluride. The steady doubling of the capability of silicon
integrated circuits every two to four years for the past twenty years is
evidence of the wisdom of this research investment strategy. It is only
recently that the material property limitations of silicon have presented
8 serious 1limit to device performance. Research attention is currently
turning to at least three ways to get around this limitation. One
approach is mentioned in the Electronics section, having to do with new
device paycics associated with ultra mmall device dimensions. A seconu
approact:, for information processing, is to use artificial intelligence to
make "smarter" rather than just "faster" camputers. The third approach is
to turn significant resources toward the growth and characterization of
the campound semiconductors. The facilities investment that is detailed
here would permit four to seven university centers to advance the
technology of campound semiconductors for signal detection, signal
processing, millimeter waves, and commnications, to name just a few DOD
priority applications.

Composites materials have similar exciting potential for structural
applications, ranging from high strength, lightweight airframes and large
space structures to lightweight armor for highly mobile cambat vehicles.
These materials utilize high strengtn fibers embedded in polymeric,
metal, or ceramic matrices. The creation of the fiber itself and the
interaction betweea the fiber and the matrix ciw? _ the processing largely
determine the performance and reliability of the composite when exposed to
harsh military environments over its service life. Only recently have
advances in analytical tools permitted the mic-oscopic characterization of
these moterials, both physically and chemically. These tools are both
elegant and expensive. The facilities investment detailed here would
establish, through new construction and refurbishment, six centers of
wniversity research on structural ccmposite materials.

Optical materials are beginning to emerge in canmunications and
signal processing applications. The advances that have been made in
optical waveguides using silica glass exemplify the success possible
through materials processing research. The cambined stringent
requirements for low tranamission 1loss und very high tensile strength were
achieved through research linking materials structure, properties, and
performance. Magnetio meterials in bulk form are widely used in critical
electi 1cal components, Such as electromechanical switches and microwave
phased array transmitters and receivers. In thin film form, magnetic
naterials are used for recording media and non-volatile memory. The
facilities investment described here would establish two university
centers in optical materials and would augment one existing university
center in magnetic mater-tals.

Structural ceramics research of high quality is performed in a
number of small university laboratories that are in need of refurbishment
and expa: sion to apply mod~. n microstructural analysis techniques to
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processing of high temperature ceramics for hostile environments. Both
bulk ceramic components, such as radames for high velocity aireraft, and
ceramic coatings on turbine engine components would benefit from this
upgraded research capability.

Finally, it should be noted that a segment of the materials research
commnity is dependent upon support from very large research facilities,
such as synchrotron and neutron sources. None of these facilities are
included in this report. The predominant funding for these national
facilities comes from NSF and DOE, with only minor support from DOD. Any
decrease in support of these facilities by the other agencies would
severely affect the DOD Materials research program.

B.5. Physics

Research on new and improved sources of electromagnetic rad.ation is
a major component of the “Wvsics program of DOD. The free electrun laser
is a direct result of :aa risk research funded by DOD. It has dimonstra-
ted an entirely new me anism for generating coherent radiation that is
freed from the usual co. straints imposed by the need for a material
mediun. This device has already demonstrated that very wide tinable
bandwidth is possible; this has great implications for its utility s a
scientific research tool in the snalysis of meterials, and as a frequency
agile radiation source for potentia) military applications, such as
conmnications and target tracking. Recirculating the electron beam in
storage rings offers theoretically high efficiency and hence the potential
of high pcwer free electron lasers for directed energy weapons
application. The facilities investment reported in this section under
coherent radiation sources would refurbish and upgrade three to four
existing laboratories performing research on these novel sources.

More conventionsl lasers for a variety of wavelengths are being
explored as tools for research on ultra small integrated circuits, optical
computing, catalysis, and molecular biology and for tactical warfare
applications such as target designation, optical jamming, and covert
cammnications. The fi-st demonstration of the use of a finely focused
laser bean to depos’ aicron-sized metal connecting lines on semiconductor
surfaces c:.curred under DOD sponsorship in the last five years. It ws
immediately picked up by the integrated circuit manufactuarers as a tool
for repairing defects in expensive integrated circuits, and in the
photomasks used t0 produce the circuits. Prior to this breakthrough,
lasers had orly been used to renove excess material from circuits by
vaporizing .aort circuits and trimmirg resistors to tolerance. This
research continues today under DOD “ponsorship and is demonstrating novel
methods of doping circuits and of depositing insulators and conductors.

Other laser research projects are attempting to leapfrog over the
limitation foreseen in silicon integrated circuits that results from the
fact that as much as three-quarters of the surface of these circuits is
devoted to metal interconnecting lines between the hundreds of thousands
of constituent transistors. The propagation delay of the signals moving
on these interconnects at the speed of light is becoming more important in
determining the circuit speed than is the switching speed of the
transistors. Optical computing chips afford the prospect of distributing
the signals by laser beams to many portions of the circuit simultaneously,
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thereby avoiding the input-output bottleneck of electrical integrated
circ its. The facilities reported under optical commmications and
spectroscopy in this section would establish a new center for optical
circuitry and would upgrade an existing laboratory for optical

commn ications,

Directed energy devices require large facilities for research. The
high voltages and currents required can only be stored and switched by
physically large components as dictated by the scaling laws of electrical
power engineering. To some extent this represents a departure from the
usual scale of university research funded by DOD, since "big physics" is
usually supported by NSF or DOE. DOD has funded university centers in
pulsed power, but this has represented only approximately 10 percent of
the physics budget. The facilities described undar directed energy
devices wuld expand the existing rulsed power centers ani upgrade other
centers for research on accelerators and microwave and millimeterwave high
power sources. Bean propagation ard the interaction of electromagnetic
energy with materials would also be studied at these centers.

Astrophysics resesrch directly produces knowledge of the background
radiation against which Space objects must be detected. Secondarily, the
advances in instrumentation (optics, infrared, and x-ray) needed to conduct
this research improve our military capability to detect and track space
objects and to detect nuclear events in space. The major facility upgrade in
this section, and indeed, the single highest cost item in the entira report is
a $150M high angular resolution imager center whose goal 18 a hundred-fold
increase in image sharpness on celestial cbjects and space vehicles.

C. SUMMARIES
Laboratory facilities and equipment needs for thrust areas associated
with the forege‘ng disciplines are given in the following s.ummaries. The

science and cechnol<gy implications of 1aboratory enhancements, snd their
national security consequences are also addressed.
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CHEMISTRY
Thrust 4rea: Laser Chemistry
Laboratory Needs
Builcding Rquiranents Totol Facility
Facilities: (gross ft) Cost ($ thousands)
. -= Priority 1 —
New construction — —
Renovation/expansion 20,000 3,000

-= Priority 2 —

New construction 75,000 9,000
Renovation/expansion 50,000 13,500
Subtotal 415,000 Fanioy

Equipment: Li..car acce erator and storage ring electron s urces; upgrade
equipment for free electron laser facility to enhance shor: wave-length
bem power: =r-ays of six lasers (dye, argon ion), -ith giagnostic,

data processing, and beam direc.ion e ipment for each of 15 laser
chemistry centers.

Priorit Cost ($ thousands)
1 - T1,%0
2 30,000

Subtotal ~T,000

Total Cost: 462,500,000
Technical Object s ard Opportunities:

- Priority 1 —
An upgraded free electron laser laboratory would be established. It would
be a high power, high time resolution facility essential to progress in
chemical reaction kinetics, surface physics and chemistry, hot 2arrier
electron transport investigations, and high resolution photo emission studies.

-~ Priority 2 --
Fifteen laser chemistry centers would be established. This rumber
represents a best estimate of university commurity requirements to ensure
that DOD-sponsored research in the field is conducted in an efficient, cost-
e“fective manner. Centralized laser resources would facilitate the sharing
ot expensive instrumentation and permit a reduction of maintenance costs
through the pooling of technicians and shop fucilities. The centers
would include picosecond lasers which, especially in the ultraviolet
region, offer a new tool for studyirg the dynamics of chemical reactions.

National Security Consequerc:s: Fur damental knowledge of chemical reac-
tions is crucial to much of military technology, e.g., to the improvement of
propellants, explosives, fuels, lubricants, and high energy )asers.
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CHEMTSTRY

Thrust Area: Polymeric Materials

Laboratory hicds

Building Requﬁrenents Total Facility
Facilities: (gross ft<) Cost (¢ thousands)
-~ Priority 1 --
New construction — —
Renovation/expansion 15,000 2,000
— Priority 2 -~
New construction 170,~" 20,500
Renovatiorn/expansion 17,C 1,700
Subtotals 202,0 28,200

Equipment: Polymer molding; film casting; film end fibers ¢ awing/
oricufagon equipment; integrated scanning transmission elecron
microscopes and x-ray detector systems; SOUID magnetometers; picosecond
spectroscopy systems; Fourier transform nuclear magnetic resonance units;
electrophoresis equimment; daia processing and analysis instrumentation;
dedicated compute:r resources,

Priority Cost ($ thousands)
1 7,000
2 3,350
Subtotal 10,350

Toetal Cost:  $34,550,000

Teunnical Objectives and Opportunities:

-~ Priority 1 -«
Laboratory upgrades would provide significant capabilities for new polymer
rescarch at the molecular level, heterocatom polymer synthesis and character-
ization, characterizaticn of polymers for electronics, etc. Focused centers
would be established for the development of a) a new generation of polymers for
electronics, optical, and magnetic applications, and b) composits materials
with unprecedented toughness and high temperature capabilities.

-= Priority 2 --
The proposed expend ures would greatly enhance research in the 1reas of
composite materials, ordered structural polymers, and polymer thin films for
electronics applications. This in turn would lead to the development of
improvid dielectrics, capacitors, and electroactive polymers for uses such as
piezoelectric sensors.

National Security Consequences: Polymer materials are essential elements of
virtually all sEraEeg;c and tactical weapons systems. High temperature metal
matrix and ceramic matrix compcsites for applications such as radiation-
hardered structures and gas turbine blades require high temperature fibers,
Other applications include cheap, expendable acoustic detectors for sonic
buoys, and a variety of electronic microdevices. Improvements in polymeri:
materfals would enhance the performarze, reliability, and maintainability or
wide array of weapons systoms an¢ logistics equipment.,
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ELECTRONICS

Thrust Area: Microelectronic Fabrication and Reliability for
Unioue DOD-Critical Devices/Materials

Laboratory Needs

Building Requisenents Total Facility
Facilities: (gross ft°) Cost ($ thousands)
-~ Priority 1 --
New conctruction 60,000 30,000
Renovation/expansion 60,000 15,000
- Priority 2 --
New construction —— ———
Renovation/expansion 20,000 4,000
Subtotal: LTV 49,000

Eq-ipment: Vacuum and plasma deposition; electron beam and x-ray
T?fﬁc%hy; Plasma etching; wet chemical etching; impurity analysis

with electron and ion beams; computational support for device modelling
and process simuiation; environment simulators for temperature,

humidity, vibration, aad synchrotron light source for surface diagnostics.

Priorit Cost (¢ thousands)
i 30,000
2 6,000

Subtotal : 6,500

Total Cost: $85,000,000

Technical Objectives and Opportunities:

== Priority 1 -
Provide vibration-free facilities for extremely smal? feature-size (one
hundred angstrom) micro-circuit fabrication of devices utilizing technology
beyond VHSIC. Electron-beam and x-ray lithographic equipment and plamma ard
laser enhanced hoto deposition apparatus are required. Slectron and ion-
beam imaging systems for measurement analysis of ultra small structures are
necessary,

== Priority 2 -
Establish research capability in reliability of micro-circuit devices,
especially with respect to temperature, humidity, and radiation hardness
of ultra small devices. Expand synchrotron analysis capability for analysis
of electrical contacts and other natural interfaces.

National Security Consequences: Integrated circuit fabrication is

pressing the 1Imits o; our knowledge of chemistry and physics, particularly
of interfaces between materials, and the utilization of unique materials for
DOD devices. Research to provide the knowledge required for further
advances in irtegrated circuits can only come if researchers in university
laboratories have access to State-of-the-art fabrication equipment and
Processes. Reliability of military systems using integrated circuits
depends to a large extent on the processes used to fabricate circuits and
their stability over time,
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ELEC™RONICS

Thrust Area: System Robustness and Survivability

Laboratory Needs

Building Requisanents Total Facility
Facilities: (gross ft<) Cost $ thousands)
-- Priority 1 —
New construction — —
Renovat ion/expansion 10,000 4,000
- Priority 2 --
New construction -— —
Renovation/expansion 5,000 2,000
Subtotal: 15,000 7,000

EguiEnt: Electromagnetic generators; anechaic chambers;
microwave measurement equipment; propagation ranges; computation
facilities for modelling and diagnostics.

Priorit Cost (¢ thousands)
1 - 3,006
2 2,000

Subtotal: B'fWS

Total Cost: $11,000,000
Technical Objectives and Opportunities:

-- Priority 1 -~
Expand existing facilities for the mezsurement of electromagnetic
propagation, measurement, and system network investigations.

== Priority 2 --
Provide computational facilities to enhance modeling of electromagnetic
interference phenomena.

National Security Ccnsequences: Sophisticatcd weapon systems are
potentlally vulnerable & electro-magnetic interference, aither consciously
induced by enemy forces or unintentionally introduced through radiation
from friendly force equipment. Siptle interactions between electronic
Systems operating on the same platform can d:grade performance or completely
deny weapon Systems availability. Fundamental scientific understanding of
means for minimizing these effects is requir~d to supplement the current
engineering fives being pursued.
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ENGINEERING
Thrust Area: Combustion
Laboratory Needs
Facilities: Building Requisenents Total Facility
(gross ft°) Cost ($ thousands)
-~ Priority 1 --
New construction 57,500 9,250
Renovation/expansion 95,000 8,600
~ Priority 2 —
New conStruction — —_—
Renovativn/expansion 9,300 1,250
Subtotal 161,800 19,100

Fquipment: Variable high-pressare flow reactors; optical diagnostic
Instrumentation; chemical analysis instrumentation; vector processors for
the simulation of turbulent multiphase processes; dedicated computer
diagnostic and analysis capabilities

Priority Cost ($ thousands)
1 1
2 11,750
Subtotal 75,750

Total Cost:  $45,850,000

Technical Objectives and Opportuaities:

-- Priority 1 --
Conduct research on improving the energy efficiency of turbine and internal
combustion .ngines, investigate the viability of alterrate fuels (e.g.,
methanol), develop insights into high-pressure, high-temperature combustion
chemistry of presert and future propulsion fuels, study multiphase
turbulent reacting fuels, and observe high altitude and high mach number
combust ion processes.

~ Priority 2 -
Develop unique facility for Studying combusti~n and plasma phenomena of
propulsion systems; anticipated benefits include increased understanding of
ramjet and rocket motor instabilit es, fire propagation phenomena igaition
and flame propagation mechanisms, and plamma/gas dynamic interactions.
Upgrade facility for quantitative flow field imaging to advance
understanding of phenomena underlying energy conversion, aerodynamics, and
propulsion processes.

National Security Consequences: Improve the range, performance, and relia-

y of aircraft, missile, ship, and land vehicle propulsion Systems; enhance
payloads, lower operating costs, reduce corroSion and detectable exhaust
signatures, increase fuel performance, and reduce engine development time.
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ENGINEERING

Thrust Area: Composite Structures

Laboratory Needs

Building RequlEements
Facilities: )

— (gross ft)

~-- Priority 1 -
New construction —

Renovation/expansion 5,000

~— Pricrity 2 -~
N/7A

Subtotals 5,000

Total Facility

Cost (4 thousands)

1,180

T,

EguiFent: Mechanical testing devices capable of multiaxial and variable
loading rates in high temperature ervironments; real-time non-destructive
Jltrasonie, acoustic emission and x-ray radiography testing equipment;
high temperature test equipment with associated data processing and

dedicated computational capability.

Priorit Cost ($ thousands)
_T_i e
2

Subtotal T, 020

Total Cost: $4,600,000

Technical Objectives and Opportunities:

-- Priority 1 --

Composite materials have not been exploited to the degree possible, due to
a lack of detailed understanding of their response to complex loading
conditions, high strain rates, and hostile environments. The proposec
facility would likely engende: major advances in the understanding of the
thermomechanical behavior ard failure characteristics of composite
materials, with emphasis on high temperature conditions.

~- Priority 2 -
N/A

National Security ConsequenceS: Military applications of composite
materials inclide engine hot sections, nozzles, missile nose cones,
alreraft surfaces, lightweight high-sirength materials, etc. Improved
materials are key to enhancing the performance and maintainability of

wear. 13 systems and logistics equipment.
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ENGINEERING
Thrust Area: Energetic Materials
Laboraborz Needs
Building Requigenents Total Facility
Facilities: (gross ft<) Cost (8 thousands)
-= Priority 1 —-
New construction — -—
Renovat lon/expansion — 1,000
-~ Priority 2 --
N/A
Subtotals T 1,000

uimment: Mechanical and x-ray diagnostic devices; time-resolved
optical spectrometer; electromagnetics effects Sensor; gas guns: sample
Preparation equipment; specialized machine shops.

Priority Cost ($ thousands)
1 ,000
2 _—
Subtotal 7,000

Total Cost: $8,000,000

Technical Objectives and Opportunities:

== Priority 1 -~
A primary objective i3 the development of a broac class of high performance
propellants. A second priorit, objective is research on energetic
materials (explosives, propellants, etc.) which remain inert unger shock
conditions. This involves theoretical and experimental investigations of
atomic and molecular processes in shocked condensed wave materials.
Experimental research would provide time-resclved optical, x-ray,
electrical, and mechanical diagnostics on materials stimulated by
mechanical impactors or lasers.

~= Priority 2 -~
N/A

National Security Consequences: Tnadvertent ignition of explosives and
propellants under mechanlcal shock and thermal stress is a significant
operational hazard, particularly under combat conditions. The develommert
of energetic materials which a) are relatively inert to those stresses, and

b) function optimally on command, would mitigate this problem.
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ENGINEERING

Thrust Arca:  Fluid Mechanics and Acoustics

Laboratory Needs

Building Requisenents Total Facility
Facilities: ____(gross ft°) f~st ($ thousands)

-- Priority 1 —

New construction — —

Rerovation/expansion 7,000 650
-- Priority 2 --

New construction — ——

Renovation/expansion - 350

Subtotals 7,000 1,000

Equipment: State-of-the-art instrumentation for physical acoustics
research including highly stabilized lasers, cryogenic equipment, and
digital processing gear for autamating signal detection ani “ata
processing; instrumentation and support equipment for wind and water
tunnel facilities for the upgrading of data acquistion and :eduction
capabilities. For water tunnels, traverse mechaniams, ncn-linear wave
generators, cu-rent generators, and related measuring instruments are
needed. Wind tur: 1 requirements include a multi-axis, three-dimensional
laser doppler arsmce 2ter, and equipment for generating oscillatory flows.

Priorit Cost ($ thousands)
1 3,500
2 3,350
Subtotal 5,950

Total Cost: $7,950,000
Technical Objectives and Opportunities:

-~ Priority 1 -
-- Wind tunnels facilities - provide a national rescurce for studying
turbulent and unsteady flows in Reynolds number regimes typical of subsonic
flight, and a second faciiity devoted to the study of the physics of
Separated flows and transitioning boundary laysrs. This research could
lead to the development of revolutionary concepts of, and predictive
methods for, flow management and control in the flight vehicle envirorment.

=~ Water tunnel facility - upgrade an existing facility to greatly reduce
flow noise inherent in present tunnel configurations. This improvement
would facilitate research on reducing flow noise due to turbilent boundary
layer flow around ship hulls.

-- Priority 2 --
-- Wind tunnel facilities - modifications at two sites to facilitate a)
research on the prediction of the transition from laminar to turbulent flow
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and its impact on vehicle drag, and b) low turbulence flow phenomena with
emphasis on associated viscous effects, leading to improvements in aircraft
desigr. and control technology.

-=- Studies of nonlinear surface wave mechanics to ennance understanding of
wave/wave/current interactions, ocean wave/ship wake interaction processes,
and associated underwater acoustics, leading to improvements in ship
designs, wake signature reduction, etec.

-- Integrated physical acoustics laboratory to facilitate research in sound
propagation and attenuation, moleoular and chemical physics, and underwater
acoustics.

National Serurity Consequences: The proposed facilities enhancements
would support research critical t< improved aircraft performance, range,

payload, and fuel efficiency. Ueiense applications of water tunrel
upgrades include improved range and performance of ships (surface and
submersible), reduction of noise signatures of submarines, and enhanced
performance of acoustic sensors through the reduction of host-sensor
interference.
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ENGINE"./ING

Thrust Area: Manufacturing, Design, and Reliability
Laboratory Needs

Building Requisenents Total Facility
Facilities: (gross ft<) Cost (% thousands)
~= Priority 1 --
New construction 77,000 9,250
Renovation/expansion 55,000 6,250
-- Priority 2 --
New construction 10,000 1,200
Renovat 1on/expaansion 20,000 4,500
Subtotals 62,000 21,200

Equipment: Hardware and software for design of component inspectability
and manufacturing process control functions; integration of advanced non-
destructive testing capabilities with computer-aided mechanical design
methods; modernization of dynamic track facility including electronic
sensors and displays, simulators, and noise and vibration sensors; human
factors diagnostic equipment; avionics gear; combustion diagnostic

equigment.
Priorit Cost (¢ thousands)
1 10,000
2 3,000
Subtotal TI,000

Total Cost:  $34,200,.00

Technical Objectives and Opportunities:

-- Priority 1 --
Advances in manufacturing methods having DOD-wide implications for reducing
weapons System life-cycle cost, and for enhancing systems reliability,
would be pursued. Ancillary objectives include reduced lead times and
product development costs, improved productivity and quality control, and
reduced inventory costs. A new, unique interdisciplinary manufacturing
technology facility emphasizing optimal materials utilization and product
reliability would be established. Emphasis would be placed on applications
of artificial intelligence concepts to the manufacturing cycle. A second
laboratory would be developed for studying the application of computers to
the design, manufacture, and control of complex systems, and for the
development of advanced composiLe materials.

Integrated, coordinated research into all aspects of rotorcraft design,
manufacturing, and performance at two laboratories is a second objective of
the proposed expenditures. Areas of concentration include computer-aided
design and manufacturing of rotorcraft components, the study of human
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factors problems associated with the workload of single pilots in a high
performance rotorcraft, stability and control research. and combustion
studies aimed at enhancing engine performance.

— Priority 2 --
Factory of the future concepts would be explored combining manufacturing
physics and artifical irncelligence, with emphasis on the developmeit of
unmanned, self-diagnostic, and self-repairing machines and robots.

Upgrades of two more rotorcraft laboratories addressing the technical
issues outlined for Priority 1 would be made possible, witi: emphasis on
rotoreraft dynamics and avionics, respectively.

National Security Consequences: Procurement and maintenance cost-
containment are key considerations in the DOD budget. The proposed
facilities would support research directed toward these goals. Improved
quality control would enhance product reliability. Army mobility rests to
a great extent on rotorcraft (helicopter) performance capabilities,
including speed, 1ift capacity, payload, and crash-worthiness. The
proposed facility expenditures would sddress all of these factors in a
much more comprehensive manner than i{s now feasible.
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ENGINEERING
Thrust Area: Soil Mechanics
Leboratory Needs
Building Requérenents Total Facility
Facilities: (gross ft<) Cost ($ thousands)
-= Priority 1 --
N/A
-- Priority 2 —-
New construction 6,000 1,600
Renovation/expansion — ——
Subtotal 6,000 1,600

Equipment: Four hundred G-ton certrifuge with support apparatus.

Priorit Cost ($ thousands)
1 LA
2 200
Subtotal 200

Total Cost: $1,800,000

Technical Objectives and Opportunities:

-= Priority 1 --
N/A

-- Priority 2 --
The centrifuge would permit the study of 30il and structure phenomena in
realistic stress regimes not possible with present facilities. The
laboratory would be developed to study both static and dynamic loadings.

National Security Consequences: Research would be applicable to the

development of Improved structures for missile silos and hardened tactical
facilities.
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MATERIALS

Thrust Area: Optical and Magnetic Materials

Laboratory Needs

Building ReqaiEanents Total Facility

Facilities: (gross ft<) Cost ($ thousands)

-- Priority 1 --
New construction 10,000 3,000
Renovation/expansion 15,000 2,000

-- Priority 2 -
New construction ——— —
Renovation/expansion 10,000 2,000

Subtotal : .00 7,000

%guiﬂent: Preparation and handling facilities; high vacuum
urnaces; computer-controlled annealing ovens; fiber extrusion and
cladding apparatus, grinding and polishing eqoipment; electron beam
mic Scopes; laser (iagnostic facilities; secondary fon mass
Spe_crometers; electron Spectrometer3; Raman surface Spectrometers;
high field magnets; casting/grinding/magnetic aligning/sintering
equiment operating in "oxygen-free" atmospheres.

Priority Cost ($ thousands)
1 2,30
2 1,000
Subtotal: m

Total Cost: $10,300,000

Technical Objectives and Opportunities:

-- Priority 1 --
Establish two university centers of excellence 1in optical materials for both
fiber-optic applications and integrated optics circuits for signal
processing. Facilities should include material growth, device fabrication,
and evaluation capabilities. The centers would generate benefits in such
DOD high pay-off areas as durable low loss fibers, laser sources in the ultra-
violet and visible wavelength ranges, detectors in the 8-14 micron region,
vapor processing/deposition processes, non-linear optical materials, etc.

~-= Priority 2 —
Expand existing capabilit, in magnetic materials for improvements in field
strength and in temperature operating range of rare earth magnet materials.
Research emphasis would be on materials characterization and .tructure
definition using Mossbauer, x-ray diffraction, scanning transmizsion electron
nicroscope, and neutron diffraction methods.

National Security Consequences: Optical materials are assuming greate:
signiTicance tu deTense Systems for surveillance, laser designation, and high
erergy laser weaponry. In addition, optical signal processing may provide an
alternate to conventional integrated circuits for information processing.
Magnetic materials are currently used in microwave transmitting devices,
Switching devices, and in non-volatile memory Systems for crucial military
information processing and communciation systems.
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MATERIALS
Thrust Area: Silieon and Compound Semiconductor Growth
Laborstory Needs

Building Requérement.s Total Facility

Facilities: (gross ft<) Cost ($ thousands)

-- Priority 1 --
New construction 20,000 15,000
Renovation/expansion 40,000 2,000

-- Priority 2 --
New construction f— —
Renovation/expansicn 40,000 10,000

Subtotal: 1'(#,'0‘&5 TTf‘UGU

Equipment: Molecular beam epitaxy; metal organic chemical vapor deposition
electron beam diagnostics; laser probe diagnostics; mass spectrometry.

Priority Cost ($ thousands)
30,000

10,000

2
Subtotal: 000
Total Cost: $72,000,000

Technical Objectives and Opportunities:

-= Priority 1 --
Crystal growth facilities for low defect silicon and for device quality
gallium arsenide and gallium aluminum arsenide are required. Instrumentation
in this area combines growth with evaluation of matarials within the Same
deposition chambers. By contrast, in commerci:l p> actice crystal growth of
bulk ingots is performed in an activity separate ‘rom the evaluation of the
grown material. These facilities are extremely expensive and are in the
laboratory apparatus phase currently, with few commerical instruments being
available,

== Priority 2 -
Crystal growth ro~ilities for advanced compound semi-conductors such as
mercury cadmium telluride are required for the ‘mprovement of optical as well
as electronic devices. Relatively little research has been done on the
application of modern growth techniques to these compounds, largely because of
the attention focused on silicon and gallium arsenide.

National Security Consequences: Integrated circuits are at the heart of

most modern miIItary systems, from cammand and control to smart weapons. The
VHSIC program has made a major advance in the capability of these devices, by
reducing the feature size down to the one micron regime. Future advances in
this circuitry will require greater fundamentzl understanding of the
functioning of conventional integrated circuits. For feature sizes even
smaller than this, quantum effects will introduce wholly new device phenomena,
vresenting major opportunities for advancement in information processing
capaLilty., Examples of technology applications include infra-red focal plane
array detectors, integrated optics, millimeter and microwave integrated
circuits, and optoelectronics.
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MATERIALS
Trrust Area: St. stural Ce s
raooratory Needs
Building Requisanents Totsl Facility
Facilities: (gross ft°) Cost ($ thousands)
-- Priority 1 --
New corstruction 20,000 2,000
Renovat 1on/expansion 5,000 1,00 3
- Priority 2 --
New construction 30,000 5,000
Renovatiow/expansion 10,000 2,000
Subtotal: 73,300 11,000

Equipment: Ball milling and mixing equipment; not isostatic
presses: va umm and contrclled atmosphere furnaces; fume hoods;
surface analysis equipment; scamning electron microscopes;
secor dary inn mass spectrometers; x-ray diffractometers;
computational facilities for data acquisition and process

model - ing.
Priority Cost (¢ thousards)
1 i
2 6,400
Subtotal : 15,200

Total Cost: $26,200,000

Technical Objectives and Opportunjties:

-~ Priority 1 --
Three univeraity laboratorics cur:ontly involved in ceramics research would be
upgraded. The primary venefits include erharced understanding of the funua-
mental relavionships hetween (a) seramics constituents and processing
techniques, and (b) meterial properties, reprcuucibility, and reliability.
Elucidation of thcse governing factors should greatly reusce the time required
to develop improved ceramic materials ad coupositer. Principal research
benefits envisioned include development or nun-destructive evaluation tech-
niques, metho¢ for the depo.ltion of cer amic coatings using plasma techniques,
and develomment of materials #hich will tolerate severe thermal shock and
sustained high temperatures, and which have uniform, repro...>itle
microstructures.

«w Priority 2 -
Three additional labcratory facilities would be expanded in ths
cnntext of the above rationzle,

National Security Consequences: In hostile envirorments, metal
surfaces oxldlze, corrode because of stress, fail because of fatigue,
exhibit effects from laser radiation and interfacial phenomena, a.d
are subjected to friction and wear. Ceramic materials are used in
extranely hostile enviionments in turbine engines, rocket nhozzles,
ad electromagnetic indows of “igh velocity aircraft and missiles.
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MATERIALS
Thrust Area: Structural Composites
Laboratory Needs
Building Hequisenents Total Facility
Facilities: (gross ft°) Cost ($ thousands)
-- Priority 1 --
New construction 50,000 15,000
Renovation/expansion 60,000 y 8,000
-= Priority 2 --
New construction - ——
Renovation/expansion 80,000 10,000
Subtotal : 190,500 73,000

Equipment: Vapor deposition epitaxy reactors; filament winders;

Squeeze casting presses; injection molding presses; textile forming looms;
thermoforming presses; servo-hydraul ic forming equipment; powder
processing and fiber growth equipment; special equipment for ceramics
processing; high temperature/high pressure autoclaves; process control
computers; diagnostic and modeling computers and graphics.

Priority Cost ($ thousands)
1 20,000
2 20,000

Swbte o 1t 17,500
Total Cost: $73,000,000
1xchnical Objectives and Opport.nities:

-= Priority 1 --
Establish four major university centers of excellence in the fabrication of
fiber and matri materials, emphasizing polymer matrix cnd ceramic matrix
materials, Capabilities rhould include fabrication and layup of smal’
samples and diagnostic meierials for the analysis of thermophysical ang
thermomechanical properties,

== Priority 2 —
Supplement the above with three to four additional university centers
with similar missions.

National Security Consequences: Lightweight and high strength compos:te
materlals are Increasing!y belng used in (:craft and Spacecraft. These
materials combine the high strength of ceramic fibers with the ductility of
polymeric or metallic matr :es. Significant performance advantages have
already been obtained th: wgh the use of camposite materials, including
ceramic metrix composites, and further performance advantoges are foreseen,
particularly with regard to nigh temperature capability, laser hardness,
armor, and low chservables,
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PHYSICS
Thrust Area: Astrophysies
Laboratory Needs X
Building RequiEenents Total Facility
Facilities: (gross ft°) Cost ($ thousands)
-~ Priority 1 =
N/A
~= Priority 2 --
New consttruction 6¥,000 11,550
Renovation/expansion 35,000 5,100
Subtotal : 103, 1'6:'636

Equipment: Radio, optical, and x-ray astronomy equipment; upgrade of

700 inch aperture telescope for active optics and interferometric imaging;
high angular resolution imager with one milliarcsecond resolution and
optical elements of 7 1/2 meters; Y-meter telescope for optical/infrared
imaging and Spectroscopy.

Priority Cost ($ tiousands)
N/A
2 152,065%*

Subtotal : 162,065

Tot. Cost: $168,715,000
* Tncl des $150,000,000 for high angular resolution imager.

Technical Objectives and Opportunities:

-- Priority 1 -~
N/A
== Priority 2 --
Expand laboratory capabilities in radio, optical, and x-ray astronomy to
study final Stages of evolution of stars, formation of neutron stars and
black holes, the occurrence of Supernova, a8nd to elucidate recently
observed non-thermal radio Sources.

Extend existing capabilities in active optics, Speckle imaging techniques,
and advanced detector programs to existing telescope to produce
diffraction-limited ‘maging of astrophysical sources.

Establish high sngular resolution imager center which exploits advances in
optics, Sensors, and computer technology to afford a hundred-foit increase
in image sharpness on celestial objects (quasar nuclei, stellar, and solar
SyStem object surface features) and Space vehicles.

- Develop new opt.ical and infrared telescope/instrumentation for
astrophysics applications embodying improved precision pointing and
tracking, image quality optimization, advances in jptical and infrared
technology, high speed two-dimensional photon detectors, etc.
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National Security Consequences: Advances in astroptysics-related

imaging techniques have Important applications for the detection and
identification of space and non-space objects of military significance. In
particular, the technological development of active optics in combinaticr
with speckle imaging will make possible diffraction limited observatians of
objects through the atmosphere. The enhancement of x-ray instrumentatic:
capabilities has application to the detection of nuclear events in space.

-50-

Q 182

T




178

PHYSICS

Thrust Area: Coherent Radiation Sources

Laboratory Needs

Building Requannents Total Facility
Facilities: (gross ft°) Cost (% tnousands)
- F;orlfy T =
New construction — —
Renovation/expansion 17,000 2,500
-= Priority 2 --
hew construction -— —
Renovation/expansion ——— 4,000
Subtotal : 77,000 "Ef'SUG

Equipment: Tur.able two-beam two-stage free electron lasers;
millimeter range free electron laser; mode-locked laser and support
equipment; spectrographs for optical emission spectroscopy;
electronic processing equipment (lithographic, deposition,
etching); auwxiliary interface and support equipment.

Priority Cost ($ thousands)
] "
2 6,250
Subtotal : 7775

Total Cost: $14,250,000

Technical Objectives and Opportunities:

-= Priority 1 --
Laser facilities are key assets for a variety of materials and directed
energy related research. The cited expenditures would substantially
enhance the capability of universities to explore and expand technology
horizons in electronic materials, catalysis, corrosion, and molecular
biology, among others. Bmphasis is on more broadly tunable lasers, which
generate coherent radiation over a wide range of energies. This greatly
enhances the flexibility available to researchers for analyzing material
properties, particular surfeces, and interfaces of importance to solid
state electronics and optoelectronics.

-= Priority 2 --
Laser-guided plamma and e’ ‘on beam facllity vpgraues wiil &1low the
Jiversity cammunity to ¢ e more efficiently and comprchensively
heretofore unknown aspect .. directed energy propagation concepts.

Naticnal Security Consequentes: Coherent radistion research is critical
to a varlety of DOD RAD m{ssions, including the design of directed energy
weapons, propagation (e.g., "channeling") of charged particle beams,
improvemen’. of high power radar technulogy and electronic countermeasures.
advances in ultra-smal) electronic devices, optical storage and switching
aspects of uitra-fast optical computers, etc. High average moderate power
tunable lasers are expected to have important implications for tactical
applications related to electronic warfare.
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N PHYSICS

Thrust Area: Directed Energy Devices

Laboratory Needs

Building Requiganents Total Facility

Facilities: (gross <) Cost ($ thousz 1s)

- ority 7 —-
New construction —— —
Renovation/expansion 62,000 13,250

~= Priority 2 —-
New construction -— -—
Renovat ion/expansion 20,000 4,000

Subtotal: BT000 17,25

Euimnt: Hardware to enlarge accelerator power supplies and capacitor
s; va~uum tube fabrication equipment; large electric discharse
chambers; pilsed power generator; high-power g.:ss laser; dedicated data
acquisition ano analysis computer facilities.

P"_i“’."_“fl M_G_Eﬁ_"m““"“)
i
2 4000
Subtotal: 10255

Total Cost: $27,500,000

Technical Objectives and Opportunities:

~- Priority 1 --
- Upgrade stellatron accelerator facility as a testbed for 1igh current,
high energy accelerators, including screen room and associated diagrostic
instrumentation. Facility would generate data of use in the development of
comp;t, high performance accelerators in the non-1linear beam interaction
regime.

-~ Establish center for research on thermionic sources of millimeter wave
radiation at megawatt power levels. The facility would provide under-
standing electron-electromagnetic field interactions leading to the
development of Rf sources in a regime extending to 30 THZ.

Develcp high repetition rate, high average power pulsed power
facilities to support studies in plasma beam propagation,
microwave power generation, and the interaction of electromagnetic
radiation with materials.

-~ Priority 2 --
- Expand center for research on switches and power conditioners for
extremely nigh voltages and high currents. Research in this area
is heavily dependent on the existence of specialized facilities.
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National Security Consequences: Compact high current, high energy

acCe.era ors are key components in charged and neutral particle beam weapons
concepts. Thermionic radiation sources are essential components of and/cr
have implicaticns for fusion power sources, directed energy weapons, and
spacecraft vulrerability questions associated with ion clouds in space.

High voltage and high current switches, regulators, and storage devices are
required to operate directed energy weapons. The development of repetitive
and reliable opening switcres would remove significant impediments to the
practical implementatior of all directed erergy devices.

-53-

e 185

Aruitoxt provided by Eic:




181

PHYSICS

Thrust Area: Optical Communications and Spectroscopy

Laboratory Needs

Building Requisanents Total Facility

Facilities: (gross ft<) Cost ($ thousands)

-= Priority 1 —

N/A

-- Priority 2 --
New Construction 8,000 1,000
Renovation/expansion — —

Subtotal: 3,000 7,600

Cquipment: Lasers (stable argon ion, ring, picosecond CO.,,
emtoseccnd dye and YAG, mode-locked glass); transient diéitizers;
computational and digital signal processing capabilities; scanning
electron microscope; optical components with special coatings.

Priority Cost (¢ thousands)
1 »000
2 950
Subtotai: 2,500

Total Cost: 13,500,000

Technical Objectives and Opportunities:

-- Priority 1 --
Laboratory upgrade would facilitate research leading to a better under-
standing of the fundamental processes and interactions in semiconductors
and microstructures necessary for the develomment of ultra-fast
semiconductor electronic devices.

-- Priority 2 --
- Laboratory improvement would permit detection of weak signals which
arise in ..oy photon statistic experiments. For example, the crestion of
photon pairs through non-linear processes followed by subsequent
simgltaneous detection (i.e. cecrrelation experiments) generally produces
weak signals. Such phenomena could greatly expand communication
signal detection capabilities.

- A Center for Optical Circuitry would be established for optical
computing. It offers the possibility of great advances in computing
speed, capacity, and degree of parallelism over electronic computing.
Dramatic new computer architectures are possible, e.g., three-
dimensional logic and storage.

National Security Consequences: A wide variety of defense-related

technology improvements are based on progress in the development of
antremely fast and compact electron devices for digital and analog appl i-
cations. These include smart weapons and surveillance systems. In
addition, secure optical communications have important applications tc
c3.
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CHAPTER V

DISCUSSION AND RECOMMENDATIONS

A. DISCJSSION

The laboratory needs cited in Chapter IV relate to universities
already heavily involved in conducting research for DOD. They represent a
amall subset of the 157 colleges and universities addressed in Tables III-
4 and 5, and an even smaller segment of all research universities included
in Tables III-2 and 3. The AAU study Summarized in Table III-1 equates
with this work most readily in terms of the number of institutions covered.

Summary comparisons follow between the prior laboratory assesaments
cited in (hapter III and the present work given in Chapter IV. It should
be emphasized that these camparisons involve the DOD-specific laboratory
needs developed in this report as opposed to more general needs addressed
in prior studies. Nonetheless, they suggest that the cumulative expendi-
tures discussed in Chaptzr IV are of reasonable magnitude in the context
of general university laboratory needs identified in other studies.

o The AAU data shown in Table III-1 relate to 15 universities, a
figure roughly equivalent to the average number of institutions
encompassed by defense-related laboratory needs for each of the
disciplines cited in Table IV-1. This probably accounts for the
fact that, for aome disciplines, defense-related totals
substantially excecd the AAU report figures. Interpretations of
these comparisons must be tempered by the fact that the
discipline-specific university populations encompassed within the
present study differ markedly from the AAU sample population. A
Comparison of Tables III-1 and IV-1 indicates that the defense-
related facilities needs cited in this report constitute 43
percent of the AAU (hemical Sciences projections for the period
1982-84, over 100 percent for Engineering (encompassing the
Electronics, Engineering, and Materials categories of Table IV
1), and 55 percent for Physics. For projected equipment needs,
those of this study exceed the AAU figures by factors of roughly
three and six for Chemical Sciences and Engineering. The
numbers are comparable for Physics, excluding the astrophysics
high resolv*.ion imager cited in the present study.

o According to NSF staff, an estimated 50 percent to 70 percent of
the $221 million cited in Table III-2 for 1983 university capital
expenditures (research and instructional) was devoted to research
laboratory facilities. “Xssuming, for purposes of comparison, a
60 percent figure, 1983 research laborato 'y expenditures for all
universities in the engineering and physical science disciplines
total $135 million. To obtaln a roughly comparable figure, one
can annualize the %275 million of defense-related engineering and
physical sciences facilities needs (Table IV-1) over a five-year
period. This yields an annual expenditure rate of $55 million.
It represents slightly more than 40 percent of the estimated $133
million spent by all universities.
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0 Research equipment expenditures for all U.S. colleges and
universities are simmarized in Tahle III-3 for Engineering,
Chemistry, and Physics and Astronomy. Engineering expenditures
average approximately $70 million for the twc-year period. The
NSF Engineering category compares roughly to the combine.
Engineering, Electronics, and Materials categories of this
report, where priority 1 and 2 equipment needs shown in Table
IV-1 total almost $200 million. If the $200 million is
annualized over a five-year period, approximately 440 million in
FY 85 dollars would be spent for defense-related equipment
annually. This represents over 55 percent of the average 1982-82
engineering annual equipment exnenditures for all higher
education institutions. Simila: analyses for physics and
chemistry suggest that needs in these areas cited in Table IV-1
pro-rated over five years are approximately $35 million and $9.5
million, respectively., The projected annual physics expenditure
is roughly equal to the NSF 1982-83 average for all universities,
largely due to a $150 million high resolution imager for
astrophysics. Similarly, the projected chemistry annual
expenditures are 30 percent of the average for all U.S.
universities for the two-year period.

0 Column two of Table III-4 1ists 1982 research equipment
expenditures for the top 157 research universities. As in Table
1113, the NSF Engineering category compares roughly to the
combined Engineering, Electronics, and Materials categories of
this report, whose equipment needs total approximately $200
million. Assiming again that expenditures for defense-related
laboratory equipment needs would be Spread over a five-year
period, approximately $40 million in FY 85 dollars would be
spent for this purpose annuslly. This represeris roughly 45
percent of the 1982 expenditures for the 157 universities.
Similarly, the five year annual expenditure level for thysics
from Table IV-1 is over 60 percent of the 1982 equipment purchase
level, largely due to the innlusion of the aforementioned ¢150
million high resol ition imager for astrophysics applications.
The five-year expenditure level implied for chemistry in Table IV-
1 is $9.5r 1lion, or approximately 25 percent of the stated 1982
expenditures by the 157 universities.

0 The replacement value of "academic research instrument Systems in
sctive research use" for the aforementioned 157 universities is
given in Table III-? in terms of 1982 dollars (Column 4). With
an inflation factor ~f 1.076 applied to the 1982 costs, Table V-1
gives priority 1 and 2 (total) defense-related equipment needs
from Table I, 1 expres.sed as percentages of Table III-b
replacement values. AS before, the NSF Engineering category
encompasses the Flectronics, Engineering. and Materials
categories of this report. For the Engineering and Physics ad
Astronoty categories, stated defens:-related needs are quite
substantial in comparison with the -5F equipment replacement
figures. The Chemistry percentage is substantially lower,
perhaps reflecting a proportionately lesser DOD involvement in
broad aspects of exper imental chemistry.
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Table V-1

Defense-related university laboratory equipment needs (Table IV-1) expressed as
percentages of replacement costs for all research equiprer. at 157 leading
research universities (Table I1I-5)

Field of Research % of Feplacement Value
Chemi stry 15
Engineering uy
Physics and Astronomy 68
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B. RECOMMENDATIONS

A total of $300 million over a five (5) year per1od s proposed for
tne upgrading of university laboratories.

1. The priority 1 laboratory facilities needs cited in Table IV-1
should be addressed w..h incremental funding of a five-year $150 million
initiative. The initiative should be a part of, and administered through,
the existing contract research programs of the OXRS and DARPA. It is
believed that this is the most efficient mechanism for targeting
facilities improvement funds toward the highest DOD research priorities.
Tis program would be of equal magnitude {i.e. $150 million expended at an
annual rate of $30 million) to the existing University Research
Instrumentation Program (URIP) pertaining to equipment, but would be
allocated as facilities-earmarked increments to competitive research
awards. It would thus differ from URIP in that it would not require the
establishment of Separate review and award mechanisms. It should be
stressed that, in the best interests of national security, neither
equipment nor facilities upgrade programs should be funded at the expense
of existing OXR and DARPA competitive research programs. Further erosion
of the latter would jeopardize the scientific basis for future
technological innovation on which our national security depends.

2. The existing URIP program should be extended by three
years at its present level of $30 million per year. This, combined with
the remaining two years (860 million) of the present program, would
constitute the ¢150 million required to address priority 1 equipment needs
(Table IV-1).

3. Priority 2 laboratory needs should be addressed as a
national issue with the involvement of other federal agencies having
an impact on the national science and technology base, i.e. the National
Science Foundation, NASA, Department of Energy, etc.

4. Very large items of equipment and/or facility needs,
e.g. the $150 million astrophysics high resolution imager cited in this
report, should be addressed on their merits as individual appropriations
rather than as parts of broader, more general funding initiatives.
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Mr. BoeHLERT. OK, fine. Thank you.

Could you just summarize the high points for us?

Colonel CArTER. In essence, as I noted, it looked at five particular
areas of chemistry, math, physics, engineering and electronics, and
it noted that, it suggested that we institute about a $150 million
program to fix the facilities associated with those programs that
support DOD research, and probably about another $150 million
for the instrumentution within those facilities.

Mr. BoeHLERT. Fine. Thank you very much.

No more guestions, Mr. Chairman.

Mr. WaLGREN. Thank you, Mr. Boehlert.

Mr. Brown.

Mr. BrowN. Colonel Carter, Perhaps you or maybe Dr. Young
could respond to this question. I'm trying to get a basis for compar-
ison for the situation that exists with regard to the needs of the
universities in this area with the problem that exists in the labora-
tories which are operated by the Department of Defense. I won-
dered if you could give us a rough idea of what the percentage of
funds that are allocated to your DOD-operated laboratories goes to
facilities instrumentation and equipment, so that we could have a
rough idea to cuuapare with the university situation.

Colonel Cartzr. Yes, sir. Insofar as the in-house laboratories are
concerned, recognize that they are funded out of a much broader
categorization of funding than just our research, our 6.1 program.

Mr. BRowN. Yes.

Colonel CARTER. Indeed, you have 6.1, 6.2, 6.3, and in some cases
operation and maintenance type support. And indeed the military
construction program for those in-house facilities are out of a sepa-
rate line item, separate budget activity altogether.

Mr. Brown. Yes.

Colonel CARTER. Our in-house laboratories probably receive
around, depending on the fiscal year and which Service and the
other needs for military construction-type funding for that particu-
lar fiscal year, what I would estimate within the neighborhood of
between $30 and $50 million a year for upgrading those laborato-
ries. Recognize there are some 73 of those laboratories that receive
that kind of funding.

Mr. BrowN. Could you translate that into some sort of an ap-
proximate percentage figure?

Colonel CArTER. Out of the scie..ce and technology fundings that
goes to the in-house laboratories about 30 percent of the $5.3 billion
program goes to the in-house laboratories. So 30 percent of $5.3 bil-
lion would be about $1.5 billion to those in-house laboratories. Rec-
ognize that some of that is passthrough-iype money. And of that,
say, about $50 million of the $1.5 billion is for military construc-
tion. Military construction meaning bricks and mortar and, on oc-
casion, as I mentioned earlier, big facilitias such as wind tunnels.

Mr. BrowN. Yes; we’re going to have to—we’re going to have a
problem in comparing all of these figures because I think basically
we're tryin(g to look—

Colonel CARTER. About 3 percent.

Mr. BRowN. About 3 percent.

Colonel CARTER. Yes, sir.
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y Mr. BrowN. Would that include bricks and mortar of facili-
ies——

Colonel CARTER. That includes bricks and mortar and——

Mr. BrowN [continuing]. Plus large equipment plus instru-
ment——

Colonel CARTER. It would not include the instrumentation. The
instrumentation such as spectrophotometers and computers and
that sort of thing would probably add perhaps another 1 percent, 2
percent to it. So we’re talking maybe 5 percent.

Mr. BrowN. Do either you, Colonel Carter, or Mr. Bloch, have
any serious problems with the overall scope of the problem? Do you
think that a $5 billion program over 10 years for the university
needs in these areas is out of line? Is it too much? Or is it too
little? Assuming, of course, that we weren’t constrained by budget-
ary factors.

Colonel CARTER. Well, recognize that no matter what we do we
seem to be constrained by budgetary factors. But also recognize
that we in defense feel that our Nation’s universities are major
contributors to nur national defense, and they are. We also feel
that there are major problems in brick and mortar construction
within the universities as well as with the major research instru-
mentation within the universities, and we need to fix it.

I'm not really sure that $5 billion over a 10-year period is out of
line. I think it may be a little short. In our survey, or the report
that I mentioned earlier, we only looked at five particular areas
and felt that wa were only addressing the needs that we, DOD,
should perhaps address.

Mr. BRowN. Surely.

Colonel CARTER. And that was a fairly substantial sum of money.

Mr. BrowN. Well, I think we all recognize that we're dealing
with a situation which is budget limited and that we have to work
in accordance with priorities which are reasonable. But within
these frameworks—within this framework we need to determine
whether what we’re trying to do is reasonable in terms of a solu-
tion to the problem. We then have to determine what priority that
should have. Right?

Colonel CARTER. We understand.

Mr. BrRowN. Yes.

Colonel CARTER. Well, we go through the same prioritization
process within the Department. For example, we have a total obli-
gation authority that is established each year by the administra-
tion and by the Congress, of course, and we have to fit this pro-
gram within that total obligation authority. And we have tried to
put our research funds toward developing the technology that we
think we need because we feel that we can suppor: that very easily
and we can define the requirements for it.

And I have a lot easier time, quite frankly, in supporting that
and defending it within the Department, as compared to, say,
buying a second squadron of F-16's or another ship. I do compete
with those kinds of requirements for my research funds and, conse-
quently, it gets a little tough on occasion. But we have been suc-
cessful over the last 2 or 3 years—with this committee’s support, by
the way, and to a large degree—of getting our instrumentation pro-
gram underway and getting our university initiative underway.

197




193

Mr. BrowN. Well, I think we’re aware in this committee of the
increasing importance that the Defense Department gives to main-
temning the science base in the university and the technology base
in general. Not just in universities, but in industry and the labora-
tories. And I don’t question what we're moving in the right direc-
tion, but I do question sometimes whether our priorities are pre-
cisely what might be the most optimal under the circumstances.

Mr. YounG. May I comment on your question?

In our report, as Colonel Carter mentioned, it suggested that for
facilities alone we should be putting in about $150 millicn over a 5
year period, which is $30 million a year, plus the same amount for
mstrumentation makin7 it $60 million a year. DOD supports about
roughly one-tenth of all the university research. That implies the
Government should be putting in about 10 times $60 million, or
$600 million. Getting close to your $1 billion number.

And a lot of the support for universities comes from private in-
dustry and private foundations and other sources.

Mr. BROwN. Yes.

Mr. Younc. So the total of a billion is certainly not way out in
the right ballpark.

Mr. BrRowN. Well, the bill only contemplates the Government
meeting—what is it—half the burden, and the other coming from
other sources. So we're, I think, in agreement on the need to divide
the load a little.

Mr. Younc. Within a factor of 2, anyway.

Mr. BRowN. Yes.

Colonel CARTER. Well, the overall question I think perhaps Dr.
Bloch could address it better than——

Mr. BrocH. Well, I want to comment on your question and
answer it directly, and then I want to broaden it also somewhat. I
think if you throw out $500 million for 10 years as devoted to facili-
ties that’s pro.‘»ab!iy:hralot out of line, and I would be the first one to
agree with that. t reflects pretty much the numbers that we
see no matter how imprecise these numbers are.

Mr. BROwN. Yes.

Mr. BrocH. But I would also hope that especially in a time of
budgetary constraints, and we're living through these times right
now and will be living through them over the next few years, that
we take a broader view of this whole problem and essentially ask
ourselves is the allocation that is going to research and develop-
ment, and within research and development, is it correct, rather
than just focusing on facilities as one thing no matter how impor-
tant it is.

We have many problems in this area, and I think one can only
solve these problems if one really looks at it from an overall ap-
proach and then makes the right decisions. And that's what I
would push for instead of focusing only on bricks and mortar.

Mr. Brown. We're looking to you giving us the overall approach,
Mr. Bloch.

Thank you very much.

Mr. WALGREN. Thank you, Mr. Brown.

Mr. Cobey? Mr. Valentine?

Mr. VALENTINE. Yes, Mr. Chairman.

Mr. Bloch—is it Mister or Doctor?
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Mr. BLocH. Mister.

Mr. VALENTINE. Mister.

I want to ask you just a question or two, and you probably al-
ready answered but I didn’t understand it. Do you regard this legis-
lation as representing a drastic departure from the position of the
Federal Government in the past with respect to its money to go to
college campuses for tle construction of buildings?

Mr. BrocH. No; I don™ think it’s a major departure because there
was a time in the 19G0’s, and I wasn’t Lere at that time, so I can
onl! be—s0 I have to be imprecise, where that problem exactly was
addressed by the Federal rnment and a large number of dol-
lars were spent, primarily for what I call bricks and mortar. So
from that viewpoint, it’s not a departure at all because there are
precedents to it.

Mr. VALENTINE. Well, are you saying, Mr. Bloch, that you don’t
necessarily disagree with this approach as a matter of principle,
but it’s a question of money, budgetary constraints?

Mr. BrocH. Yes.

Mr. VALENTINE. If we had enough money to do it that it would be
a good thing to do? If we could do this and still finance these other
necessary projects and experimentations?

Mr. Broch. Absolutely. And if you can do it in a balanced kind of
a way with all the other needs that we have in this particular area
called R&D.

Mr. VALENTINE. Yes, sir.

Mr. BrocH. So I don’t think it’s something unusual or it’s some-
thing which the Government should not do.

Mr. VALENTINE. Well, I was going to ask you a question about
philosophy, but I guess that wouldn’t be fair. About the Congress, if
this is indeed a new program then how are we going to discharge
our obligation to do something about the deficit and continue to
support the programs in research and development and the experi-
mentation, and then at this same time get into the business of con-
structing facilities on college campuses that would be used for
many g:r;lr:)ses other than—you build a good solid building and it
might be there 100 years from now.

Mr. BrocH. Well, I focused in my prepared testimony also on—
and we should distinguish, by the way, between short-term and
lox:f-term kind of approaches to solve this particular J)lxl':)blem. And
bui d;x new buildings, providing money for new buildings is really
a one-shot kind of a solution. The other one is that we're gettiﬁ
into a normal business kind of an approach to the problem by al-
lowing essentially indirect costs to reimburse the universities for
the use of facilities, and I address that in my prepared testimon
and also what I said before. And that oouﬂ:d to the research itself
as part of the indirect cost structure I think is a very important
kind of a facet and we shouldn’t lose track of that.

The present indirect cost recovery is not sufficient. Its 2 percent
is the use charge that most of the peuple are using and that essen-
tially makes the assumption that a building lasts 50 years. Well,
maybe the shell lasts, or the outside lasts 50 years, but the inside
certainly doesn’t. And we know that, especially in technologies that
require an ever more precise and well-defined kind of environ-
ments.

Q
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So I think we have an obligation, No. 1, and we have an opportu-
nity, No. 2, to look at these use charges and see if one can’t bring
them more in line with reality.

Mr. VALENTINE. Thank you, sir.

Mr. WaLGREN. Thank you, Mr. Valentine.

Mr. Henry.

Mr. Henry. Thank you, Mr. Chairman.

My I‘?uestions, really, in probing is verly close to the gentleman
from North Carolina. I take it, particularly in Mr. Bloch’s words to
us, there is kind of a dging, although very polite, skepticism
about the whole thing. Given what I would presume, at least for all
practical purposes, as a conetraint in any new moneys, I mean ycu
see it as a shift. And we’ve made this distinction between instru-
mentation and brick and mortars, and I think that in itself is ques-
tionable because a modern laboratory, the building itself is part of
the instrument in terms of the kinds of controlled environments
there. I'm tg‘ing to approach this whole thing from just the whole
question of the nature of scientific inquiry. It seems to me, forget-
ting the exact percentages of how much on your respective b::l(fets
are tracked into cost recovery, how much is tracked tow. or
given L0 instrumentation, isn’t it just a good thing from a scientific

int of view every once in a while to upset the applecart a little

it in terms of how the money flows? Isn’t it a good thing every
once in a while to put a shot in the arm, as it were, to democratize
scientific endeavor and to give these institutions an opportunity to
shake loose from NSF-directed, or DOE, or DOD-directed contract-
ed research?

I'm just—I'm looking at it that way, and letting those little pock-
ets blossom out where they may. I mean if you did something like
this even for 10 years and then went back to what we're doing,
doesn’t it create a kind of—encourcge pluralism in the scientific
community, which, after all, is one of the things we wish to sus-
tain? And in the long run aren’t Kf: benefited by that?

I guess that’s the way I'm looking at this and trying not to get
too obsessed with the figures here, but with the concept of just how
scientific inquiry goes about. And if we don’t do this, do we not find
ourselves with increasingly a smaller and smaller circle of partici-
pants on a smaller and smaller circle of kind of self-contained,
almost habitual ways of looking at things?

You know, I don't want to make this speech back home for the
taxpayers because it sounds crazy. But it scems to me in science
every once in a while you want to—going to throw money out there
and let it do what it will presuming that it’s resp-nsibly being ap-
plied, but for no other purpose than to allow these facilities to reju-
venate themselves and then chart their own paths.

And I think that’s what I see in Mr. Fuqua’s bill, and I think
that'’s why virtually all of us are cosponsors of it, as you heard. I
think it’s that kind of longing.

hMr. BrocH. Well, can I comment? I would like to comment on
that.

First of all, I don’t think I was skeptical or begrudging at all. Be-
cause I recognized right from the beginning that there is a problem
called facilities, and let’s face up to it. How we face ufa to it, I think
that’s what the debate and the discussion really should be.
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Now, you are broadening the subject somewhat to areas of essen-
tially distribution and to areas of bringing new people into the
mainstream of the scientific and engineering erterprise of the
United States, and I have a lot of sympathy with that. And I have
a lot of interest in it, and I've talked to a number of the members
of this committee about that particular subject. I'm not sure that
the right approach to that one is, however, through bricks and
mortar. I'm not sure of that because bricks and mortars by them-
selves don’t make for good research. You need people, and you
need equipment, and you need instrumentation. Ang broadening
the participation, that I am also very concerned about and would
like to see something done about it. I think approaching it i1 a
more direct kind of a way than bricks and mortar might give us
better results. And I just throw that out for your consideration.

Mr. HeENRY. And my concern, if I may, Mr. Chairman, is on the
flip side. If the only way you can get the bricks and mortar and
instrumentation is through this directed contracted research,
you've cut yourself ~ff from that diversity that every once in a
while has to have a kind of blank check support to get off the
ground and then do its own thing.

Mr. BLocH. Well, there are those two approaches, and I gave you
my view on that.

r. HENRY. OK.

Mr. WaLGREN. If the gentleman would yield. To pursue the same
thing, isn’t it right, Mr. Bloch, that to the degree that you empha-
size providing facilities through indirect costs or related costs asso-
ciated with a peer-reviewed research selection that you may very
well, after you've made that selection, have locked everybody else
out of that area completely?

Now, at least when we peer review individual research contracts,
in theory, if you don’t get the contract this year you can apply next
year and you might succeed in getting a contract in that area. But
once you don’'t have the facility, if the facility went with the con-
tract initially in the year 1985 through 1987, then you can’t come
back in 1988 and say you would like to do that work because you
don’t have the iacility and the other person does. And so we in a
sense have not only concentrated it, but we have locked up the re-
search in certain given locations and then thrown away the key.

Would that not be the correct flip side of funding facilities
through this kind of raechanism?

Mr. BrocH. 1 can imagine that there are instances where that
could happen, no doubt about it. If there is only, and I'll take as an
example one accelerator being built, OK, and then you give it to
one particular location or you make the decision that it goes to one
location and there is no otﬁer accelerator for the next 10 years, you
are certainly correct, OK, that you threw that key away.

But I would suﬁest that both facilities, instrumentation and re-
search, come in different size packages. And that doesn’t mean
that, if you step away from the example of accelerator and look at
other things that next year there is another chance of doing exact-
ly the same thing again because there will be a program in that
particular area. And second, I think as I said before there are pro-

ams that one can think about that bring institutions up to higher
f:vels of accomplishment in the research area which not necessari-
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ly—where facilities are not necessarily the most important aspect,
but where instrumentation and people building is a more impor-
tant aspect. So there are probably examples on all sides.

Mr. WALGREN. I think the gentleman——

Mr. HENRY. 1 yield.

Mr. WALGREN. Mr. Bruce.

Mr. Bruck. No questions.

Mr. WALGREN. Mr. Barton.

Mr. BarroNn. No questions.

Mr. WaALGREN. I had another one. I wanted to be clear that in
our choice of indirect costs, of recommending indirect costs as op-
posed to the concept of allocating a fixed proportion of an agency’s
budget, Mr. Block, you mentioned in your testimony that the cost
of meeting the capital side would probahly be drawn from funds
that would otherwise be available to fund the research. And what I
wanted t~ «ee if you would agree with is that that’s necessarily
true no matter where we get the funds, isn’t that correct? That if
funds are directed toward facilities, then by definition they're
going to, at least under present circumstances, come from funds
that might otherwise be available for the actual conduct of the re-
search?

Mr. BrocH. Well, you're absolutely correct in that. The only
thing I would like to say on that particular point, that the amount
of money in a;*y year could be considerably different. Example—if I
take the number $500 million per year, and then compare that one
even against a 5-percent use charge, for instance, or today’s 2-per-
cent kind of a use charge, the cost to the Federal Government, it
could make a significant difference on a year-to-year basis, even
though over a period of time it equalizes itself out. The $500 mil-
lion come out of 1986 or 1987, depending what the year is. The 5
percent would come out of that ycar, also, but it would be a smaller
amount across all of the departments.

And by the way, since you are bringing up the subject of indirect
cost, let me just mention for the record that the NSF indirect cost
allocation is also 45 percent, just like in Department of Defense.
And the numbers that I used before, the $270 million for instru-
mentation, equipment and facilities, did not include this particula~
indirect cost, or that portion of the indirect cost number that would
apply to it. So we are spending more than $270 million if you in-
clude the indirect cost. I just wanted to clarify that.

Mr. WALGREN. And | tflink that’s true in your case, also.

Colonel CarTER. That'’s true. Yes.

Mr. BrocH. So I think it has to do—to answer your question, it
has to do with taking it out in one chunk per year or more =qually
distributing over a longer Period of time.

Mr. WALGREN. I guess it's not surprising to see an agency as sen-
sitive as the NSF allocating a substantial amount of money in this
area. And I guess from an overall perspective I would weonder
whether other agencies are as sensitive to that, and I think the evi-
dence is that as consumers of science they aren’t quite as sensitive
as the NSF is with its focus on potential. The other agencies would
be more ready to simply get a given piece of research done and not
really worry about the future.
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And the question would be, given the fact that much of our re-
search capacity is funded by the less sensitive agencies, at least as
far as the responsibility for the future goes, shouldn’t we be resch-
ing for some kind of arbitrary reinforcement of future capability so
that we don’t lessen our potential by focusing on the very near
term? Don’t we need a mechanism that will actually drive what
you might call an investment factor in this area to be sure that
particularly in budget-strained years we don’t buy only the near-
term proauct that we're after, which is the research this year, and
neglect the longer term investment that must be made to sustain
the future years?

Wouldn’t you think that given the propensities to focus on the
near term, particularly in budget-str years that we ought to
build in a kicker on the investment side?

I address that to both of you.

Colonel CARTER. If you would like me to go first. Recognive that
as we are a mission agency then our focus is sliﬁ‘t)ly different than
the National Sc.ence Foundation. And you're absolutely correct in
that we are a user of research and research products and we do a
good bit toward the creation of those researcgl and research prod-
ucts, also. But we potentially could have a short-term focus. How-
ever, we have tried to ~ddress that from the two aspects that I men-
tioned earlier. A focusing on the education of scientists and engi-
neers to be able to assure a continued supply of scientists and engi-
neers; and, second, toward the instrumentation programs.

Now, one thing that may occur, and we have been approached
several times lately by various delegations from State governments
in our university research initiative, is they’re willing to build
brick and mortar facilities to accommcdate a multidisciplinary en-
gineering or scientific research program that we may be willing to
put in their particular State. So that’s a source of revenue I believe
that could be readily tapped for this purpose.

Mr. Youna. Could I just add to that? That the URIP Program—
University Research Instrumentation Program—had precisely your
kind of thinking behind it. We plan it for five years at $30 million
a year. Right now the NSF is putting in 20 percent of their pro-
gram into instrumentation and equipment and we’re putting in 15

rcent. We're a little short of NSF as of now, but it’s in the same

all\}lpark.

r. BLocH. If I may comment on it. I agree fully with you, Mr.
Chairman, that that is a very important cons.deration. We are wor-
rying many times about our—about bricks and mortars, that in-
vestment. But the intellectual capital that has to be replenished
also is many times chortchanged. And it wouldn’t be at all out cf
line (o have a use charge for basic research apply to much of our
applied and developmental kind of research.

Mr. WALGREN. I guess it is a question of balance. I don’t know
how to strike that balance, but I guess the idea is you have the per-
sonnel resources which you just indicate are often shortchanged,
but you also have the facilities side. And what we apparently see
now is that we have a certain amount of suppon for the inteilectu-
al capital. We were falling short on the instrumentation, so a
factor of investment was directed toward instrumentation. And
now the question is in order to strike the right balance shouldn’t
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we also direct a factor of investment toward longer term facilities
than just the instrumentation in fear of the emphasis on the short-
term investing only in the intellectual capital?

Let me ask another question. .snd I apologize for taking the
time, but we have a vote, which means we heave to break and so we
could conclude with this panel now, and it gives me time to ask one
more question. And that is would the idea of an indirect recovery,
relying on indirect cost recovery, that would mean that the univer-
sity would acquire it and they would borrow the whole amount to
build the facility. Now the indirect recovery, is it your view that it
would cover substantially, or really compietely the current carry-
ing costs of that debt that was required in order to build the fag.?;-
ty, or would we be dividing that with the universities so the result
of indirect cost support in this area would be essentially to increase
the indebtedness charges that the university has to struggle to
carry from year to year?

And also, in addition to the indeotedness factor, can we commit
to them for the time period that is—that their debt contract would
require? If a university is to build a new facility and they have to
borrow the money to dc it, obviously they have to know that they
can be compensated for that work that gces on in that building for
the next 20 years. Can we make that kind of commitment that
would enable them (o attract private capital?

Mr. BLocH. Let me take—you asked a number of questions, by
the way. Let me see if I understand it correctly.

Let me go to the last point. We are doing that tod'la% For in-
stance, I'll give you examples. Super computer centers univer-
sities are using debt to finance the installation of the facilities. We
are committing on a year-by-year basis because we have no other
thing—there is nothing else we can do. However, it's recognized by
the universities and by the lenders that the foundation will stand
hehind this particular program for 5 years, 6 years, depending for
howdllt:lngg the debt requirement is. So there is an implicit under-
standing.

Is it a firm commitment and a legal commitment on our part? A
l:;voyder probably will tell you it’s not, but it's pretty well under-

stood.

And I would say the same applies to facilities. You know, if you
put a facility up, if we are funding programs in that particular
area, we make essentially an assertion that says ithat particular
university and thaf particular institution can continue to do the
same work on an excellent basis over and over and over again.
We're making that assumption. Sometimes that's true and some-
times it is not true. But I don’t think it’s a big problem.

I talked primarily about the deprcciation schedules; nameiy,
taking the building and then depreciating it in a meaningful kind
of a way that reflects the true life of that particular program and
recovering for the university that particular investment. And I
think some of the other things like interest costs and so forth
could—I think are part today of the indirect base anyway. So I
don’t think we have—that’s a new idea.

Mr. WaLGRreN. Would ¥ou like to comment at all, Colonel?

Colonel CArTER. Well, I think as Mr. Bloch indicated, that the de-
preciation that we permit is really not adequate to meet the re-
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quirements, and it's something that I think we should take a look
at.

Mr. WALGREN. Well, all right. Well, let me on behalf of the sub-
committee thank both of you for coming. We appreciate it very
much, and look forward to interaction with you sn this subject.

And we will break then for 10 minutes in order to respond to
this rollcall, at which point we’ll bring the next panel upo for testi-
mony.

Colonel Carter. Thank you, sir.

r. WALGREN. Well, let me call us back to order. And I won-
dered where the audience was. It came to the table as witnesses.
This panel, we would like to welcome you on behalf ¢f the sub-
committee. And I will introduce you with your titles for the record,
so that we have it on our recording system and you won’t have #~
ful'lli‘iadentify yourselves as you give your testimony.
is panel is made up of Dr. Jerome Rosenberg, the assc.'- :
grovost and dean, Faculty of Arts and Science, University of Pitts-
urgh. And we particularly welcome both Dr. Rosenberg and Dr.
Charles Hosler, vice president for Research and Graduate Studies
from Pennsylvania State University.

Where is Dr. Hosler? There you are.

Good you're both here. Want to welcome lyou on behalf of those
from Penntsﬂ:ania on the congressional level.

And at this point I'd like to recognize our colleagu: . ‘gress-
man Barton, to introduce Dr. Anderson. It is a matter o goc form
around here. And we’re pleased, Congressman Barton, that our
constituent is here.

Mr. BarTON. Well, thank you, Mr. Chairman.

I am honored to have the opportunity to introduce Di. Dv ayne
Anderson. He is the associate provost for research at Texu: A&M
University, which is in my district. Dr. Anderson joined A&} ' ~- -
provost for research in 1984. He was for erly at the State Ur -
sity of New York where he was dean .. science and mathema .
He has been the chief scientist for the U.S. Antarctic Research F..-
gram with the National Science Foundation, the principal investi-
gator on the NASA Viking Mission to Mars. He is the author of
more than 150 scientific articles .nd other publications. He is cur-
rently—has total responsibility for the research administration
budget at Texas A&M. That budget last year was $139.8 million,
one of the largest research budgets of a university in the South-
west.

He is here to speak on the bill H.R. 2823, of which I'm a cospon-
sor, as you're well aware. I capport this effort. I'm going to have to
leave before this testimony, but I have reviewed it and I support it.
And I ask that the committee give him the fullest courtesy and re-
spect as he testifies before this committee.

Mr. WaLGren. Thank you very much, Congressman Barton. And
we certainly appreciate your involvement in this area and your
support for the tgscussions and the efforts that many make.

And we’ll have a shorter form for the record but with no less em-

hasis, I would like tc say William Baker, the vice president for
Budget and University Relations, University of California; Dr.
Leighwn Sissom, chairman of the Engineering Deans Council, with
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the American Society for Engineering Education; and Dr. John
Wright, the president, University of Alabama, Huntsville.

Gentlemen, welcome to the committee. We appreciate all that
goes into your testirmony and your making yourself available as re-
sources to us.

As I said prior to the other panel, written statements will be re-
roduced in full, so feel free to highlight or summarize and under-
ine those points that you would like most to focus on. And let’s go

through the panel in the order in which we called you. And so let’s
start with Dr. Rosenberg.

STATEMENTS OF JEROME ROSENBERG, Ph.D., ASSOCIATE PRO-
VOST AND DEAN, FACULTY OF ARTS AND SCIENCE, UNIVERSI-
TY OF PITTSBURGH, PITTSBURGH, PA; CHARLES L. HCSLER, JR.,
Ph.D., VICE PRESIDENT FOR RESEARCH AND GRADUATE STUD-
IES, PENNSYLVANIA STATE UNIVERSITY, UNIVERSITY PARK,
PA; DUWAYNE M. ANDERSON, Ph.D., ASSOCIATE PROVOST FOR
RESEARCH, TEXAS A&M UNIVERSITY, COLLEGE STATION, TX;
WILLIAM B. BAKER, VICE PRESIDENT FOR BUDGET AND UNI-
VERSITY RELATIONS, UNIVERSITY OF CALIFORNIA, BERKE-
LEY, CA; LEIGHTON E. SISSOM, Ph.D., CHAIRMAN, ENGINEER-
ING DEANS COUNCIL, AMERICAN SOCIETY FOR ENGINEERING
EDUCATION, WASHINGTON, DC; JOEN WRIGHT, Ph.D., PRESI-
DENT, UNIVERSITY OF ALABAMA, HUNTSVILLE, AL, ON
BEHALF OF THE AMERICAN ASSOCIATION OF STATE COL-
LEGES AND UNIVERSITIES

Mr. RoseNBERG. I want to thank the subcommittee very much for
having extended the invitation to me to spe. on behalf of our uni-
versity, which I think is typical of all research universities. I will
try .0 be brief because I think many of the basic facts and issues
are understood.

First of all, I think everybody recognizes that there is a problem.
Facilities have a tendency to wear out, and much faster, as we
heard in the first session this afternoon, than the 50-year rate that
the current indirect cost allowances recognize. We have new prob-
lems in facilities, to involve containment of hazardous materials,
magnetic shielding, provision of especially clean or sterile environ-
ments, a combination of instruments that are larger or heavier
than the original laboratory may have been designed to accommo-
date. So it is something that all universities are struggling to deal
with, the problem of renewal or modernization of facilities.

And my own feeling is that universities and their State govern-
ments, in the case of those institutions that are State supported,
are not ducking their own responsibility, but we are asking and
what this bill urder consideration recognizes is for some measure
of Fed:lral partnership in the question of facility maintenance and
renewal.

As was mentioned in the first session, there was about a decade
tollowing Sputnik and through the sixtiee when the Federal Gov-
ernment was very active in this field, and there has been very
little since then. Now, I welcome the Important Notice from the
National Science Foundation that Mr. Bloch spoke of this after-
noon, but there are a number of features of the Fuqua bill which 1
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find very attractive, and some of these points came out in the dis-
cussion earlier. So let me mention some of the things that I find
desirable in the bill.

First of all, it is a systematic bill that allows for a long haul, a
10-year commitment, so that institutions can plan in an orderly
wag fgll; stubmission of proposals as they find that they are willing
to do that.

Second, the bill would provide for open competition and peer
review. I think it is the frustration of the absence of a Federal role
in asgistance for facilities renovation and renewal that led over the
past few years to some ad hoc random arrangements in which some
universities came directly to the Congress and asked for special leg-
islation to fund research facilities. And I think Co probably
would be Eleased to have some regular way of dealing with this
issolée so that it need not be approached in these unsystematic
modes.

Peer review I think, although not the only criterion for support-
ing the scientific enterprise by the Federal Government over the
past 40 years, has certainly been an essential one. And I believe
that the peer review system has led to a very high quality of the
scientific enterprise in the United States. and I want to emnhasize
that both the comnpetitiveness and the peer review are things that I
think have advantages in the Fuqua bill us compared with some of
the other techniques that have been 'roposed.

Now, with respect to the concern expressed by the two agency
representatives who were her2 earlier this afternoon, universities
also are sensitive to this. And I would like to make a proposal
which I think that maybe not only this subcommittee, nor even
this full committee could deal with, but which I hope the Congress
can deal with in the comin‘iyears.

As I understand it, of the some $20 billion of Federal funding
toward civilian R&D per year, about $5 or $6 billion is used to sup-
port activities through ur.iversities and colleges. I would like to see
an opening up of this distribution, and I would point out that a
mere shift of 2% percentage points of the total $20 billion toward
the university sector would cover the added costs of funding the
renovation called for in the Fuqua bill.

Now, this may seem like self-serving on the part of a university
sgokesman, but I would like to offer two reasons why I believe that
this proposal serves the national interest: )

One, when we must select from among competing priorities, a
preference for basic research over technological development en-
sures continued and long-term pregress in the fundamental discov-
eries of science from which all mlali)plications must flow. In addition,
basic research is conducted mainly with university or public funds.
Develupmental activities do have a greater access to funds from the
privaft}e sector because they are closer to a potential commercial
payoff.

e second reason why I believe that a modest shif. as I indicat-
ed would serve ‘he national interest is that American university
research activity is intimately bound up with the training of gradu-
ate £’udents. Mr. Bloch spoke earlier this afternoon about problems
of intellectual capital that must be supported as well as physical
facilities. But it is the intimate connection between the training of
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scientific persopne! and university research which marks the
America~ research system as distinct from the system by which re-
search is mounted in most other countries of the world.

In this country the major senior scientists do work in day-to-day
contact with graduate students, and I believe that this feature has
helped this country remain competitive in an age of rapidly ctang-
ing scientific conceptualization. And what I fear is that if our uni-
versities do not have the resource: io perform scientific work at the
nost sophisticated level our young scientifically inclined people
wi'l forego graduate iraining and be siphoned off either to less in-
tellectually challenging positions in applied technology or to other
occupations altogether.

I know that time is pressing upon us and I am not going to go on
to other matters which were covered in my written testimony, but
I just want to add certainly my endorsement not only of the inten-
tion of this bill but, with some of the details which I already dis-
cussed, some of the actual features of the proposed legislation.

Thank you very much, Mr. Walgren.

[The prepared statement of Dr. Rosenberg follows:]
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My name ia Jerome L. Rosenbarg. Trained as a physical chemist and
phyaical biochemiat, I have apent my entire professional career, since com-
pleting my Ph.D. in 1948, at thiéa univeraitiea, Columbia Univeraity,
Univeraity of Chicago, and Univaraity of Pittaburgh, in teaching, research,
and scademic administration. Since 1969 I have baen Dean of the Faculty of
Artas and Sciances at the Univeraity of Pittsburgh.

I an pleased to hava the opportunity to apeak to this aub-committee
on tha construction and modernization of remearch facilities, particularly
on tha role of the federal government in this area. My own univeraity is
probably typical of American rasearch universities in experiencing the obso~
leacence of some of our main acientific laboratoriea. Although we have had
the good fortune to receive aupport from tha Commonwealth of Pennsylvania
and some private donors for the construction of a number of new buildings
for acience and engineering, we have not had the resources to plan aystem—
atically for tha regular replacement or modernization of these facilitiea.
Even the firat science building conatructed as part of the modern wave on
our campus, for our Departmenta of Biology and Paychology, is now 30 yaars
old, at what would be the end of a useful life in an industrial research
laboratory. Moreover, we atill use five buildings for science depsrtments
wvhich were built more then 60 years ago.

Wa, along with other research universities, have struggled to find
‘unds for renovating some of theae older structures. We must adapt our
buildiags to meet new requirementa, including more rigid electrical and
plumbing apecifications, containment of hszardous materials, magnetic
shielding, provision of apecially clean or sterile environments, and accom-
modation of inatruments that are larger or heavier than u: e original
laboratory waa desigred to accommodate. The financial burd:n of moderniza-

tion ia too great for universities to handle alone, even with support from
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states governmente, iandustry, end privete foundations. What has been miseing
ie the partnership role of the federel govermnment.

Ve sre pleased that the Congress, including the sub-committes, has
been eddreseing thie fssue. For the past 40 yesrs, the federsl government
has developed e eplendid program for the support of resesrch and training
sctivities ot univereitiee in e retional and, for tae mein, predictable
manner. Within the past three or four years the major federesl sgencies sup-
porting resesrch have recognized another need and have initiated programs to
help the acadamic commmities to ecquire major items of ecientific squipment,
including expensive common instrumente that serve e number of investigatore.
Only in tha 12- or l5-yesr post-Sputnik period, however, was there & eignifi-
cant federsl presence in the financing of construction end modernization of
scientific laboretories.

We ere pleased that the Fuqua Bil', H.R, 2823, ie being debuted in
the Congress. The current concern is e rscognition of the pertmership role
of the federel govermsant, slong with universities, stete govermmentes, end
the privete ssctor, in renawing univereity resesrch fecilftise. Not lesst
of the desireble festures of the bill is the charge it would give to the
Netional Science Foundation to inventory end sssese the fecilities neede of
our univeraities, which we cur;cutly can only estimate from fregmentery
surveys. We feel rhat the problem is severe, but we sre not sure of the
magnitude of the problem and the cost required to solve it.

Another desirsble festurs of the bill is the regularizetion of the
process by which federel funde would be ealloceted. In the sbsence of e
systematic program for federsel intervention in the finencing of research
fecilitiee, ve heve seen rendom efforte dy some univereities, frustreted by
the seriousness of their severs problems, to invoke the politicel process

through the device of special ed hoc legislstion. An important negative
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trade~off of thass devalopments has been ths sbaence of an opportunity for
fair competition among sll univaraities snd the sbaence of an informed
pear-review procsas, needed to guarsntas that fedaral funds will be usad
for facilities whose usa fita into the datarminad priorities of thas
research-supporting sgenciss snd mests satablished quality testa for the
proposed research sctivitiss and for ths designated inveatigatora. The
traditional peer-review which has been sssocisted with federsl funding of
scfantific activity for tha past 40 years, although not the only critarion
usad 1n allocating funds, has baen one of the reasons for the excellencs of
Amevican acisnce since World War II.

One of tha .ntarssting features of the Puqua Bill is the butlt-in
sssurance of a ten~year period. This will allow s more orderly spacing of
propossl gubmissions and awards in teris of s natural time distribution of
fac1lity obsolescence than wwuld be possible with a single-anot program or
vith & short-term program whose extension ia not guaranteed.

Another desirsbla feature of the bill from s public policy perspec~
tive is tha coat-sharing featurs which assures s atretching of the impact
of the federal funds to at lssst twice the federsl financial commitment.

Tha only negativa feeling I have heard sbout the b1ll is the fear
that, after tha initisl year of specisl funding, the facilitiea progran
night exart & toll on the research project budgets of the gix sgencies and
that we wight lose some capacity to fund exciting new research proposala
and to launch the resesrch careers of promiaing young faculty. Thias fesr
1s particularly felt in the biomedical area becsuse of the memories of the
racent susteined effort requirad by both Congress and the scademic biomedical
research community to overcome sdministrative intentions to impose harsh
limits on the numter of new and competitive renewal awards by the National

Institutas of Health.
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On bslence, however, I feel positively gbout the Fuqua Bill and
wonld leave to tuture Congressss the task of sppropriating sdequate funds
to ths six sgencies to prsssrve st least the current Jlevel of support for
research end research training. Both yssesrch projects end faecility fund-
ing can bs maintsined with minor sdjustments within ths current total
federsl budget. As I understand it, betwesn 25% snd 30X of the total
fedarsl expenditurss for civilian research snd development sre channeled
through universities. This distribution reflects the differential alloca-
tions for basic rese..ch, done mustly st universities, and for developmeni,
done mostly outsids universities. A shift of just an sdditionsl 2-1/2% of
ths totsl fadsrsl R und D expenditurss to the university sector would cover
the cost of fecilities financing envissged in the Fuqua Bill, without in-

.
creasing the totsl federsl R and D budget snd without sscrificing the re-
search projsct funding cspabilities of the six sgencies.

My comments may sppear to some to be self-serving for the academic
commmity. I think not, end I offer two rsssons vhy I believe ther wmy
propossl serves the national {ntasrest.

(1) When ve must selsct from among competing priorities, s pref-
erence for bssic research over technologicsl development
insures continued snd long~term progress in the fundamentsl
discoveries of science from which sll spplicstions pust
flow. In sddition, bssic research 1s conducted mainly with
univeraity or public funds. Developmentsl technology, on
the othsr hend, has sccess to resources from the privete
sector, vhich cen snticipste snd messure short-term outputs
vhich sre relsted to product development.

(2) Americen university resesrch sctivity is intimately bound up

with the treining of gresduate students. The cooperative
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sctivity of grsduats students with ti.e most creativs snd

productive of our senior scientists i< s distinctive feature
of American scisnce sducstion, the “eature most likely to
devslop nev cohorts of scientists who will help this country
to remain compstitive in an sge of repidly changing scien-
tific conceptualizstion. If our universities do not have
ths reeources to perform scientific work st the most sophis-
ticsted level, our young scientificslly inclined people will
forsgo grsduate trsining and be siphonsd off either to less
intsllectually challenging positions in spplied technology
or to othsr occupstions sltogether.

Of course, ss this sub-committee vell knows, the proposed Univsrsity
Research Fecilitiss Revitslizstion Act of 1985 is not the only instrumert
through which the fedcisl government supports scientific scrivitias. I
would like to speak briefly sbout just one other sres of govsroment epcoursge-
ment to scedemic science, the resesrch snd development tax credits to support
bssic research, embodied in the Economic Recovery Tax Act of 1981, the pro-
visions of which sre to expire st the end of this cslendsr yesr. This program
has encoursged, through tax credits, the donation by corporetions of valuable
scientific and tschnologicsl squipment to universities for the support of
research. This program has been s stimulus for bssic scedemic research at
relstivsly low cost to the fsdersl govermment. I would hope thst the Congress
will sct fsvorsbly on current legislstion which would extend these tex-ccedit
programs.

I went to thank the sub-committee for the invitstiun to present

testimony st this hesring.
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Biograsphicsl Note

Dr. Jerome L. Rossnberg did his undergrsduate work st Dickinson
Collsge, Carlisle, Pennsylvsnis, snd received his grsduate trsining in
physicsl chemistry st Columbis Univeraity, wvhere his Ph.D. wss awsrded
1u 1948 During ths 40s he was sesocisted with the SAM Laboratories of
the “anhattsn Project in New York. He vent to the Univeraity of Chicsgo
in 1948 xs sn A.E.C. Fostdoctorsl Fellow in the Physicsl Sciences and
remained there until 1953 ss Resesrch Associste (Assistant Professor) in
the Institute of Radiobiology snd Biophysics. He joired the faculty of
the Depsrtment of Chemistry st the Uriversity of Pittaburgh in 1953 snd
transferred to the Department of Biophysics snd Molecular Biology as
Professor snd Chsirman in 1969, His fields of resesrch included phoro-
synthesis, photochemistry, snd moleculsr spectroscopy. His published
work includes numerous rssearch srticles, s pedsgog.csl book in chemistry,
and s non-technicsl book on photosynthesis. Since 1969 he has been Desn
of the Fsculty of Arts snd Sciences st the University of Pittsb-irgh sad
hs has slso held the title of Vice Provost since 1978 in sddition to his

depsrtmentsl sppointment ss Professor of Biological Sciences.
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Mr. WALGREN. Thana you very much, Dr. Rosenberg, we appreci-
ate that summary and those points that you underscore.

Let's then turn to Dr. Hosler.

Mr. HosLer. Thank you, Mr. Walgren. It is indeed an honor and
a lﬁlea.sure for me {0 have an opportunity to express myself on this
bill. T guess I speak with some vested interest in it. I don’t think a
day goes by in my working life when I don’t encounter some plea
on the part of a faculty member or a department in the university
as to space availability or equipment availability to do something
that they have a burning desire to do that they feel will be very
important to the development of science and engineering in ihis
ctgduntry. So I'm reminded every day of what we're addressing here

ay.

We represent I guess on this globe about 6 percent of the pogula—
tion of the globe and g'x‘-lobably some proportionate amount of the
resources of the globe. The only difference really in the competitive
struggle we find ourselves in in the economic realm or in the mili.
tary realm really is our level of education and the degree to which
we have exploited the ideas and the innovative propositions that
our scientists and engineers come up with.

It used to be thet a pencil and paper were enough to develop
your ideas, and maybe a calculating machine, but nowadays the
freedom to really investigate and explore your ideas is so much
tied up to the t of things we're t:ﬁung about, to both buildings
and the availability of sophisticated equipment. I can remember a
big deal, when I was a young instructor, vsas to spend $300 for a
microscope. The last microscope I helped to acquire cost $500,000,
for a transmission electron microsctgge, plus another $300,000 in-
vestment just to make a room suitable to house the microscope.
Until we got done it was a $1 million enterprise. This is character-
istic of the research enterprise today. So in order to exploit our
ideas, we now need equipment and multimillion dollar systems in
some particular cases.

Even in the nonhard sciences such as anthropology and areas
such as this, we now find that access to computers is very impor-
tant; and access, again, to sophisticated chemical analytical equip-
ment to employ in anthropo, og{oas ?art from the standard engi-
neering fields we usually talk about. Access to this equipment is as
important as anything else. I'm sure we can’t ouild all of these fa-
cilities on every campus, but I think we’re going to have to think
hard about how we can provide people the travel money or the sub-
sistence for short periods of time so that they may access these
large machines which are not going to be available on every par-
ticular campus.

Another thing that I encounter in my daily work is that nowa-
days the salaries across the country are all pretty competitive but
the difference hetween being able to hold a research team together
and to compete for the brains of the country very often is the type
of facility and the type of equipment to which you can give these
scieatists and engineers access.

Another point that I think is important is jome people speak
with some sheme of the fact that the United States has depended
very heavily for hundreds of years on the import of good minds
from elsewhere in the world. This is one place where the balance of
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trade has always been in our favor; primarily due to the freedom to
investigate and the political freedoms we have in this country, but
also nowr.days it’s more and more tied to the availability of sophis.
ticated laboratories and equipment. That isn’t often discussed, but 1
think it's something we ought to keep very well in mind; that we
want to remain an attractive place for the best minds of the world.
Not that we don’t v'ant to cultivate and develop our own talent,
but at the same time I think we’ve come to be dependent on being
able to tap the world and should continue to e, and will continue
to be dependent upon that.

The talent competition, just as the economic competition, is a
global competition. I think American universities need not only to
compete with the RCA’s, and the GE'’s, and the Bell Labs; but we
need to compete with the laboratories of the world to keep the best
brains available to our students and to have their input into our
economy.

I also would like to comment briefly on some of the previous dis-
cussion about using indirect costs to acquire eouipment. I think
that’s the way it probably should be done, but probably we have
not wisely invested the money we got from this source in the past
wisely. We had to use it for day-to-lay operating expenses. But also
I think the indirect costs which we negotiate with people from the
Federal Government almost always are not replacement costs, but
based on the original cost of the equipment and based on the origi-
nal cost of building. Again I would cite that in my particular insti-
tution one building that we built for a quarter of a million dollars
in 1929, is still in active use and we are spending $6 million this
year to renovate, and that building is carried on the books presum-
ably at a quarter of a million dollars. Many of our older campuses I
think suffer from this. If you have recently built a lot of buildings,
then this is built into your indirect cost recovery. The fact that you
have a lot of very old buildings that have been put to very long and
good use sometimes legislates £gainst you if you want to recover
your costs through the indirect cost mechanism.

The other thing I would say is that while I fully endorse the
intent of this bill, and as every one here has indicated this is a
very serious problem for our Nation to replace these facilities and
equipment, I would be willing to suggest that knowing what the
constraints are in the Federal budget that you might want to
reduce the matching. I think from the standpoint of someone at a
large State university e¢ven a 30-percent match, a 30-percent up
front amount from the Federal Goveinment would be adequate to
leverage funds both from private and industrial and State sources.
But I think it is important that there be a matching component to
this. I don’t be'ieve anyone should be able to get away with getting
the money completely from the Federal Government. Even a 50-
percent match is genersus, and it might spread the money a little
more widely and reduce the net cost to the Federal Government if
the match were perhaps reduced to as little as 39 percent.

I think I'll conclude my comments there.

[The prepared statemer:t of Mr. Hosler follows:]
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INTRODUCTION

1 am pleased to have this opportunity to testify in support of the
objectives of House Bill 2823, Penn State and many other universities
desperately need new equipment and facilitias, We are taking some steps to
solve the problem, but our resources are unequal to uny quick resolution.
The aid you are considering 1s most welcome and necessary.

The thread connecting the modernizing of research facilities and
equipment to a prospering society is the flood of ideas, knowledge, prc-
ducts, and processes that come from research. We compete daily in a world
in which we hold a minority share of people and natural resources. And,
we are being rudely buffeted by foreign competition.

The American spirit of innovation, the rich diversity of culture, the
broad spectrum of educational opportunities, and the free enterprise system
give "“is nation a potentizl to compete that is umrmatched anywhere on the
ylobe. The pol..ical freil.m we enjoy must continue to be matched by the
same freedom of expression in the arts, sciences, humanities, and
engineering.

Exploitation of the laiter freedoms has become more dependent on large
and expensive data and investigative systems. Pencil and paper gave way to
computers, the eye was supplanted by a myriad of complex systems that "see"
for us on scales both large and small, Only a generation ago, the investi-
gative power offered by such systems was unimaginable. Accumulation of
knowledge through the written word is still paramount, but the independunt
tninker now needs computers and communications to begin to stay abreast of

advancing technologies. To do original work in many fields, the scientist
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uses multi-mi11fon dollar systems. Modifyirg, replacing, maintaining, and
updating these systems is part and parcel of the research effort.

If we cannot offer reasonable up-to-date research facilities, then we
at Penn State and my ~11eagues across the country cannot:

. . . attract the best faculty researchers ¢r retain them
in the face of the Bell Labs, the !8M., the RCAs,

« « » recruit better students, undergraduate as well as
graduate,

« « o train students in the latest research methodologies,
« « « interest business and industry in the cooperative
ventures so useful to us and the private sector, and

« « « do the first-class science required by the Department
of Defense, other government agencies, and business and
industry.

Nor should the trade balance with respect to scientific and artisiic
talent be forgotten. Outstan.iing research facilities not only help to keep
the best people here, they attract overseas talent as well. Freedom to
create and investigate has always been a magnet for great minds; access to

state-of-the-art facilities is now an important part of that freedom.

BACKGROUND

Seldom does the academic community respond with one voice on any
question. But 90 percent of thoie responding to a National Science
Foundation survey of priorities said that their top priority was upgrading
and expanding their research equipment. Of the 4,000 questionnaires
distributed, only seven did not provide the requested data. Another NSF
survey of 43 universities revealed that 25 percent of their equijment {s
obsolete. An NIH report dated April 1985 estimates that only half the
instrument systems in the biological and medical sciences performed well
and that systems not considered state-of-the-art comprised nearly 80 per-

cent of all instruments in actual research use."
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Half the nation's basic research goes forward at universities, which
casts the current facility and equipment shortfall in perspective. Basic
research is our bread and butter product. Knowledge from it builds the
base for many industrial research and development groups as well as univer-
sity applied-research units. Not only is traditional R & D in the physical
sciences and engincering shortchanged; the computer era has exterded equig-
ment requirements to every field from anthropology and economics to the
1ibrary. If one excludes the “"super systems® such as particle accelerators
and the 1ike, the biological sciences today are as equipment intensive as

physics and chemistry, and some social sciences are close behird.

SUGGESTIONS

It is extremely important that the broadest possible spectrum of aca-
demic researchers have access to targe instruments and computer systems.
To do this, in addition to financing more such Systems, your committee should
consider travel and subsistence funds fo- investigators. For computers,
remote access is developing and must be encouraged. This kind of support
might do much to decrease the instability and disruption now inherent in
the games of musical chairs often played by productive researchers. It
s apparent that access to modern laboratories and equipment is as important
as salary in attracting good minds to promising research fields. (I speak
from the vantage point of 25 years as a Penn State administrator.) Broader
access, therefore, would diminish some of the disruption that can make a produc-
tive mind unproductive, if he or she relocates and begins the laborious
task of rebuilding a strong support staff and equipment bank. Certainly,
advantages can be assigned to the establishment of facilities in new loca-
tions to tap human resources, but major losses can occur if this policy
excludes the modernizing of existing facilities and denies support of

already productive laboratories.
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Any group writing legislation to revitalize research equipment should
be watchful for the ol1d syndrome of program stops and starts glued to the
waxing gnd waning of perceived national needs. Such acceleration and
braking leads to jarge inefficiencies and energy losses. [ would support
any legislation that would include phasing of support so that available
rescurces might be more thoughtfully and efficiently applied. Management uy
crisis seems to be the way we 1ive, and in the case o research equipment
we have a crisis. We need, however, to do better than crisis reactfon.

I am concerned that this proposed legislation would take equipment
funds from ongoing research budgets. The goal of revitalizing the research
equipment bank is meritorious, but the setting aside of dollacs from the
pool of research funds is bound to damage some science, particularly that
done under smaller grants. We must nurture some of the people whose ideas
might be labeled "radical® and who tend to work on a shoestring. These
projects sometimes lead to the quantum leap advances that drive new tech-
nologies. The difficulty of supporting these fringe people as well
as funding the more conventional investigators who seek incremental steps
in knowledge is perhaps best framed by noting that NS” already turns down
roughly two out of every three highly rated proposals. How much more diff-
ficult to attract grants if funding is cut by this legislation. I urge
you to craft this bill so as to do minimum harm to cLrrent funding levels.
This my chief caveat about House Bill 2823, These research yrants not only
fund ideas but perhaps more importantly, graduate students who will con-
tinue to generate new ideas. The likelihood that a scholar will advance
knowledge is what we invest in a research proposal, but in reality, the
probability that his or her graduate students will advance a given field

is even greater.
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I commend you for the matching funds idea. That should help us
leverage findustrial money, and since Penn State ranks third in the nation
in attracting business and industry grants, we feel quite good about this

feature.

THE PENN STATE SITUATION

If incremental funds become available, most universities can present
lengthy lists of facilities and equipment. Penn State can do the same, We
have already moved to solve some of the worst problems. Last year, we
purchased $28 million worth of equipment and facilities., Renovations have
peen announced for 600,000 square feet of space. The $27-mi1lion cost is
much less than the expense of new space. Another 600,000 square feet of
space is required to house research and graduate degree programs ranging
from greenhouse Studies to environmental pathogen-free labs for plant and
animal research. MNew analytical laboratories, a pilot plant fermentation
unit for biotechnology, and ultra-clean fabrication rooms fo. electronic
ceramics and thin films are necessary. Unfortunately, we are years behind.
For example, Penn State will shcrtly become the home for a high-temperature
ceramic materials center supported by the Gas Research Institute, and off-
campus space will have to be rented or temporary housing erected until
a permanent solution can be found. The campus Simply does not have
sufficient space or equipment for new research thrusts in spite of carefyl
review of the use of currently available space. This shortage hampers produc-
tivity of research and graduate study more than any otker factor, and it
<averely limits our ability to respond to government and industry inftiatives.

Penn State planning cocuments Show a backlog of capital projects put
at $107 million and equipment priced at $33 million. Maintenance has been

deferred that will cost us $2.6 million per year extr- in order to catch up
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over the next decade (deferring these expenditures is another way that Penn
State finances major equipment purchases). Unless we can find far more
support, we see no solution to a problem that can only worsen as the main
campus physical plant ages. Our current physical plant is valued at $800
million. Dver the next five years, Penr State estimates that it must spend
$300 million on new buildings and renovations. It is not apparent where these

funds will come from.

CONCLUSION

The land-grant universities are imbued with the spirit of educating
the sons and daughters of the working class and have contributed greatly
to the growth and strength of owr country through broadening our
educational base and permitting a broader segment of our population to
achieve its intellectual potential. .’ have, at the same time, been primary
sources of new ideas and have delivered those ideas and innovations to the
farms and factories of the country. )

We cannot afford, as a country, to have this great impact reduced for
lack of ability to provide the physical facilities and equipment.

We look to you for help, and appreciate your sensitivity to this
problem. Al.hough the final formula might be adjusted, House Bill 2823 is

a strong move to modernize the country's university research facilities.
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_ Mr. WALCREN. Thank you very much, Dr. Hosler, we appreciate

it.

Let’s then turn to Mr. Baker.

Mr. Baker. Thank you very much, Chairman Walgren. I very
much aggreciate the opportunity to testify before you today on the
subject of higher education facilities and instrumentation needs.

ese hearings are significant I believe because they indicate
that the facilities and instrumentation problems that afflict univer-
sitie; and colleges are national problems, and deserve the Federal
Government’s special attention. To meet the challenges of an in-
creasingly complex and competitive world, our Nation’s citizens
must be well-educated and well-trained, and our factories and
farms provided with the latest and moet productive technologies.
Our Nation’s universities furnish much of this necessary training
and technology. Yet, much of the facilities and research equipment
that are for education and research are dangerously obsolete
and in disrepair.

The seriousness of this problem is su€gested by the fact that one-
third of higher education’s physical plant was built before 1950,
and university research equipment is at present estimated to be
twice the median age of private industry’s. Twenty-five percent of
all research equipment in the leading universities is, for all practi-
cal purposes, obsolete, while only 16 percent is estimated to be
state of the art. This unfortunate condition exists despite the Na-
tion’s reliance on higher education to conduct over half the coun-
try’s basic research effort.

At the University of California, we had come to believe that our
physical plant was seriously inadequate to meet our teaching and
research responsibilities. However, we lacked hard data, and so 3
years ago undertook a careful, detailed, and realistic review of our
facilities needs for the next decade. We learned from the survey
that the nine campuses of the University of California face serious
facilities problems. The existing plant is deteriorating and dramat-
ic changes in science and high technology disciplines require that
existing facilities undergo siﬂxniﬁcant alteration or be replaced. En-
rollment shifts among disciplines and emerging programs result in
the need for additional academic facilities. These physical condi-
tions limit the University’s ability to maintain the scope and qual-
ity of its existing programs and respond to the rapid changes in
knowledge.

The first problem that we face is obvious; that is, buildings dete-
riorate. Deterioration and maintenance problems are particularly
acute at our older campuses. Over one-fourth of our Berkeley
campus buildings, for example, were constructed before 1921. To
keep more than the 3,500 buildings on our nine campuses function-
al and to eliminate an enormous backlog of defe maintenance,
gur 3urvey indicated the cost to be nearly $1 billion over the next

ecade.

A second kind of facilities need occurs because the University’'s
academic programs must change over time to keep pace with the
latest advances in each discipline. This means facilities must
chg.:ge also. Rapid technological development of the kind experi-
enced in the biological sciences, for example, affects not only the
kind of equipment needed in a laboratory, but also the kind of
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building systems required to support that laboratory. Modern ge-
netic engineering laboratories, for example, must have sophisticat-
ed systems for ventilation, waste dis and safety. Requirements
like these make older buildings obsolete.

Shifting enrollments among disciplines is a third factor in our fa-
cilities needs. Enrollments in engineering and computer science
courses have increased sharply since 1975, for example, while en-
rollments in the physical sciences have remained fairly stable, and
those in the socmg science and humanities have declined. Nearly 80

rcent of the university’s need for instruction and research space
18 for projects in the high technology and science disciplines.
Simply reassigning space will not solve the problem because the
amount of space needed for laboratory instruction is at least five
times tgreater than space for a humanities program, thus construc-
tion of new space is needed above a. y ible reailocation associ-
ated with the renovation of existing facilities. We estimate that the
University of California will require about $1.6 billion over the
next decade for renovating and constructing facilities that house
}sntlruction and research programs, libraries, and related academic

acilities.

Finally, a fourth facilities problem is produced by rew govern-
mental regulations that require us to update facilities continually
in order to meet changing health and safety codes, provide handi-
capped access, and, particularly in California, meet seismic safety

uirements.

us, if the University of California is to main vital and contrib-
ute to the Nation’s well-being, it must have not only enough facili-
ties for its essential activities, but also the appropriate kinds of fa-
cilities to support its programs as they change and develo!f. To ren-
ovate, maintain and construct the facilities we need and operate,
our inventories indicate that the University of California at its
nine campuses must spend an estimated $4 billion on facilities in
addition to more than Lalf a billion dollars to replace obsolete re-
search equipment over the next decade.

We found these sums, as I'm sure you will, to be truly stagger-
ing, especially in the context of the relatively low levels of support
the university receives from outside funding sources. Although it
may be surprising for a publicly supported university, our capital
development in recent years hus been funded not prirnarily by the
State government, but by the university itself through user
charges, private fundraising, hospital revenues and reserves, and
student fees.

The Federal Government has a history of responding to the
needs of the Nation’s universities and colleges, and of investing in
them in ways that address national priorities. This is an urgent
need now for a substantial Federal investment in facilities and in-
strumentation for higher education.

We strongly support the intent of Chairman Fuqua’s proposed
H.R. 2823. The r:ost important component of the act is its intent to
provide $10 billion in Federal and matching funds for university
and college facilities over a period of 10 years. The facilities and
instrumentation problem is truly measured in the billions of dol-
lars, and the size of the funds described in the act not only brings
: some financial relief to higher education, but draws attention to
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the magnitude of the issue. Indeed, as Chairman Fuqua pointed out
on July 30, the bill symbolizes the Federal Government’s aware-
ness of the seriousness of the facilities problem, and the need for
Federal action on a major and sustained scale.

We do have a concern, however, that Federal facilities funding
does not come unduly at the expense of investigator-initiated re-
search activities. Therefore, we think it essential that the startup
facilities, the funds for startup facilities be authorized in the bill
as-—be appropriated in order to minimize the amount that may be

from research funding. The University of California sup-
ports the Association of American Universities’ recommandations
for the act that seek to restrict facilities funding in the event that
the startup funds that Chairman Fuqua proposed are not appropri-
oted.

Furthermore, we recommend that the legislation explicitly in-
clude some sort of ceiling, perhaps 10 percent, on the proportion of
an agency’s budget that can be used for facilities purposes. Cur-
rently, there is no provision in the bill that limits the amount of
investigator-initiated research funds that may be diverted into fa-
cilities expenditures. While higher education must significantly im-
prove its physical plant and instrumentation, we must not . *'nt
the very research we seek to enhance.

In closing, let me say that if the Umverslty of Cahforma 8 experi-
ence is typical, and we believe that it is, major funding is needed
by universities and colleges throughout the Nation for facilities re-
newal and construction and for related improvements in research
instrumentation. The private sector, the States, and the universi-
ties themselves must all make this revitalization effort a high pri-
ority. The Federal role is particularly critical here because the task
of refitting our Nation’s laboratories is both national in scope and
central to the country’s long-term economic, scientific, and techno-
logical well-being.

Thank you very much, Chairman Walgren.

[The prepared statement of Mr. Baker follows:]
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Chatrman Walgren, memhers of the Subcommittee, I am
William B. Baker, Vice President of the university of California., Thank
you for Inviting me to testify before you today on the subject of higher
education’s fac{litles and instrumentatfon needs.

These hearings are significant hecause they Indicate that the
facilities and ‘nstrumestation Problems that afflict {ndividual
universities and colleges are national Problems. and deserve the federal
government’s sbecial attention. To meet the challenges of an
fncreasingly complex and compet{tive world, our nation’s citizens must
be well-educated and well-trained, and our factories and farms Drovldéd
with the latest and most productive technologles. Our nation’s
universities furnish much of this necessary training and technology,
Yet, much of the facilities and research equipment that are used for
education and research are dangerously obsolete and {a disrepair. If
this natlon Is to educate its citizens and create the knowledge that {s
the technological foundatinn of our economy, our s.~*rity, and our way
of 11fe, we must replace higher education’s backlog of obsolete
scientific equipment and related facilities. Just as the federal
government finds 1t In the natlonal Interest to repair the country’s
deteriorating public roads, bridges, and harbors, the federal goverment
must assist higher education replace 1ts own worn and wearing out
Infrastructure.

The seriousness of this prob'em {s suggested hy the fact that
one-third of higher education’s bhysical plant was built before 1950,
and university research equipment {s at present estimatec to be twice
the median age of private Industry’s. Twenty-flve percent of all
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research equipment {n the leading universities {s, for all practical
purposes, obsolete, while only 16 percent Is estimated to he

state-of -the-art. This unfortunate condition exists despite the
nation’'s reliance on higher education to conduct over half the country’s
basic research effort.

At the University of California, we had come to believe that our
physical plant was seriously inadeQuate to meet our teaching and
research responsiblilities. However, we lacked hard data on that
subject, so three years ago we undertook a careful, detafled, and
real{stic review of our facilities needs for the next decade. We
learned from the survey that the nine campuses of the University of
Californla face serfous facilities problems. The existing plant {s
deterforating. Dramatic changes {n science and high technology
disciplines require that existing fac{lities underdo significant
alteration or be replaced. Enrollment shifts among disciplines and
emerging programs result in the need for additional academic facilities,
These physical conditions 1imit the University’s ability to maintain the
scope and quality of i{ts existing prograits and respond to rapid changes
fn knowledge.

The first problem we face 1s obvious; buildings deteriorate. They
must be maintained on a regular basis, they must be periodically
restored with new paint, light fixtures, floor coverings. roofs, and
other replacements, and after half a century or so thelr systems for
heating, ventilation. and power must be replaced. Deterloration and
maintenance problems are particularly acute at our older campuses, Over
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a auarter of our Berkeley campus buildings., for example, were
constructed before 1921. To keep the 3,500 buildings on our nine
campuses functional, and to ellmfnate an enoimous backlog of deferr-
maintenance., our survey Indicated the cost to be Some $1 billion over
the next decade.

A second kind of facilities need occurs because the University’s
academic programs must change over time to keeP pace with the latest
advances In each discipline. This means facilities must change also.
Rapid technological development of the kind experienced {n the
blological sciences, for example, affects not only the kind of equipment
needed in a laboratory but also the kind of building systems required to
support that laboratory. Modern genetic engineering laboratories must
have sophisticated systems for ventilation, waste disposal., and safety.
Use of electron mlcroscopes requires vibration-free space and
sophisticated electrical systems. Requirements like these make older
laboratories obsolete,

Shifting enrollments among disciplines Is a third factor {n our
factlities needs. Enrollments in engineering and computer science
ccurses have Increased sharply since 1975, for example, while
enrc]l Iments In the physical sclences have remained fairly stable, and
social sclence and humanitles enrollments have declined. Nearly 80
percent of the University’s need for Instruction and research space is
for projects In the high technology and science disciplines. Simply
reassigning space will not soive the problem, Because the amount of
space necded for laboratory {nstruction Is at least five times greater
than space for a humanities Prugram, construction of new sPace s needed
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above any possible reallocation associated with the renovation of
existing facilities, We estimate that the Unlversity ¢f California will
require $1.6 billion over the next decade for renovating and
constructing facilities that house Instruction and research programs.
hospitals and clinics, libraries, and related academic activities.

Finally, a fourth facilities problem is produced by new governmental
regulations that require us to update facilities continually in order to
meet changing health and safety codes, provide handicapped access, and,
particularly in California, meet seismic safety regulations.

Thus, If the University of California is to remain vital and
contribute to the nation’s well-beir>. it must have not only enough
facilities for all its essential activities, but also the appropriate
kinds of facilities to support its programs as they chan.z and develop,
and 1t must ensure that those facilities are publiclv safe and secure.
To renovate, maintain, and construct the facilities we need and nnerate,
our Inventories Indicats Liiat the University of California must spend an
estimated $4 billion on faclilities In addition to more than half a
billfon dollars to replace obsolete research equipment over the next
decade,

We found these sums to be truly staggering, especially In the
context of the relatively low levels of support the University receives
from outside funding sources. Although It may be surprising for a
publ icly-supported university, our capital development in recent years
has been funded not primarily by the state Government, but by the
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University itself, through user charges, private fundraising, hospital
revenues and reserves, and student fees. Between 1978 and 1981,
nondovernmental funds provided an average of 77 percent of the
University’s capital expenditures, state funds accounted for 22 percent,
and federal contributions for only 1 percent. In the past few years,
our state’s governor and ledislature have renewed their strong financial
support for the University of California,. However, 1t is stiil true
that If state funding continues at the levels of the past 5 years, only
about 20 percent of the necessary funding will be forthcoming. The
University’s facilitles will deteriorate further, needs for new
facilities will not bte met, and our academic orograms will have suffered
sionificantly.

The federal government has a history of responding to the needs of
the nation’s universities anu colleges, and of Investing in tiem In ways
that address national priorities, There is an urgent need now for a
substantial federal investment In facilitles and instrumentation for
higher educatlon. As you know. che major agencies of the federal
government that sponsor university research have accepted part.2l
responsitility for addressing the instrumentation problem. In recent
years. for example, the National Science Foundation, the Department of
Def =, and the Department of Energy have each Provided for
in- fon In their research programs. Congress has also appropri-
at styd million for an instrumentation program in the Natlonal
Institutes of ‘lealth, In addition, for the first time In 14 years,
Congress employed Title VII of the Higher Education Act to appropriate
$28 mi111on for facilities funding. Recently, Congressman J.J. Pickle

. 233
RIC

Aruitoxt provided by Eic:



ERI

Aruitoxt provided by Eic:

229

Introduced legislation (H.R, 1188) that would make Permanent the
three-year research and experimentation tax credit established in 1931,
and would add provisions that should stimulate corparate equipment
donatlons to universities and cotleges. The Universitv of California ts
encouraged by these federal initlatives that seek to assist higher

education In this area.

We strongly support the Intent of Chairman Fuqua’s proposed Iniversity
Research Facilities Revitalization Act (H.R. 2823). This Act addresses
a natlonal problem In a coordinated fashion that Involves all the major
federal research agdencies, with a proposed level of financial assistance
that takes serfously the dimensions of the {ssue. Although, as | have
noted. several federal agencles have established programs to fund
university Instrumentation and facilities, these programs differ greatly
in thelr sfze and scope. The Revitalization Act brings a systematic
Purpose to these programs, and extends the responsibility for aiding
higher education’s facilities needs to all major research agencies.

Some of the coordination provided by the Act comes In the form of a
nationwide facilities survey to be administered by the Nationa! Science
Foundation. As the University of California learned, such a survey Is
necessary If the federal government is to identify the range of the
facilities probiem,

The most important component of the Act, however, is its intent to
provide $10 billion in federal and matching funds for university and
college faclilitles for a period of ten years. The facilities and
Instrumentation problem Is truly measured In the billfons of dollars,




and the size of the funds described In the Act not only briras some
financlal relief to higher education., but draws attention : e
magnitude of the Issue. Indeed, as Chairman Fuaua pointad out an

July 30th, the bill symbolizes the federal government’s awareness of the
seriousness of the facilities problem, and the neea for federal action
on a major and sustained scale.

We are concerned, however, that federal facilities funding does not
come unduly at the expense of Investigatur-initiated research
activities. Therefore, It is essential that the sta-c-up facilities
funds authorized {n the bill be appropriated, in order to minimize the
amount that may be redlrecteg from research funding. The University of
California supports the Association of American Universities
recommendations for the Act that seek to restrict the growth of
facilities funding in the event that the start-up funds Chalrman Fuqua
Proposes are not appropriated. Furthermore, we strongly recommend that
the legislation explicitly {nclude some sort of celling, 10 percent for
example, on the proportion of an agency’s budget that can be used for
facillitles purposes. Currently, there is no provision In the bill that
limits the amount of investigator-initiated research funds that may be
diverted Intc facilities expenditures, While higher education must
significantly improve {ts physical plant and Instrumentation, we must
not stunt the very research we seek to enhance.

In closing, let me say that if the Unlversity of California’s
experience 1s typical, and we believe that 1t is, major funding is
needed by universities and colleges throughout the nation for facilities

renewal and construction, and for related Improvements in research
Instrumentation. The private sector, the states, and the universities
themselves must all make this revitalization effort a high priority.

The federal role is particularly critical here because the task of
refitting our nation’s laboratories iIs both national in scope and cental
to the country’s long-term economic, scientific, and technological
well-being.
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Mr. WALGREN. Thank you very much, Mr. Baker.

Let’s turn to Dr. Anderson.

Mr. ANDERSON. Mr. Chairman, I'm very pleased at this opportu-
nity to speak in favor of House bill 2823. I will not e the
time to go through all that is contained in my written statement. I
wiuld draw your attention to some of the things in the beginning
parts of it in which I refer to statements made earlier in introduc-
ing this resolution and in earlier hearings. I wish to affirm them
also as being true in my experience.

Our university system in the United Stetes is respected through-
out the world because of the practical benefits that it has yielded
to our country, and it is being emulated in all of its essential as-
pects throughout the industrialized nations of the world now and
1in the newly emerging nations.

I think it's important, althougl I won’t go into detail, to consider
again some of the trends that have been described earlier. Re-
search expenditures, the investment of research personnel in major
nations throughout the world have always yielded increases in
standard of living and in improving the quality of life in these
countries. And for this reason the emerging countries of the world
are following the same basic strategv for growth and development.

It’s important I think to recognize that one of our major econom-
ic competitors in the world—dJapan—led the world in terms of
growth in research expenditures for a 15-year period beginning in
1965 to 1980. They also led in the investments of manpower during
that same period.

I think that you might be interested also to realize that the re-
sults of this investment in terms of the gross national product per
capita in Japan rose from a value of $150 per person in 1950 to
slightly more than $9,000 per person in 1980. This compares to fig-
ures in the United States of a gross national product per capita of
about $2,000 in 1950 to $11,000 Ker person in 1980.

During this period of time the numbers of educated individuals
in the labor force rose in Japan from less than 1 percent to a level
now that compares favorably to that in tnhe United States and ex-
cecds the numbers of individuals with college or university degrees
in Western Europe.

My testimony today is going to emphasize the fact that the Na-
tion’s university research infrastructure has been neglected to such
an extent that now it is not possible for us to fully utilize the
trained scientists and engineers that we ourselves produce. This is
especially troubling because today scientific advances are to an ex-
traordinary degree paced by the access to scientific instrumenta-
tion and equipment of increasing spee.. and Yower and versatility.

As previous testimony hes stressed, we are limited today by obso-
lete and inadequate equipment and facilities. And in spite of 10
years of determined efforts by our State Legislature in Texas, we in
the universities of Texas feel particularly constrained and handi-
capped by our inability to acquire research instrumentation and
equipment in the quantities and at a rate that will prcvide for the
full utilization of the abilities of our scientists and engineers. We
urgently need the assistance provided for in House bill 2823.

ere is another aspect of this problem that I would like to em-
phasize today, and it was referred to in the earlier session actually.
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We have throughout the last decade and a half experienced the
classic tragedy of the commons. When I used that phrase the other
daKi someone asked me to explain it as it pertains to research.

ost of you, I think, know that the tragedy of the commons
refers to the practice in England of apportioning land to landown-
ers around the base of a hilfor a plateau and allowing the less fer-
tile, rock-strewn land abov= to be reserved for common use. Individ-
uals were allowed to graze their pastures with their herds, and so
forth, in whatever fashion they, themselves, deemed appropriate;
and if they had need of the commons, they were allowed to release
their cattle to graze the commons. Without regulation the result
was inevitable. downers increased their herds beyond the carry-
ing capacity of their own pasiures and overgrazed the commons to
the point that there was nothing there for anyone.

And I would characterize our situation y with rd to the
research infrastructure in our universities as not greatly different
from that.

House bill 2823 will restere the earlier and more desira-
ble characteristics of our partnership, which began as a response to
a serious challenge from abroad, and the Government decided that
it would invest in its universities research programs because they
would be needed in the immediate future and in the long-term
future as well.

What we have seen during the past decade and a half is a situa-
tion where as funding pinches generally in research budgets, pro-
gram directors and contract negotiations to pay attention to the
missions of their respective agencies, and to get as much mileage
as possible out of the expenditure of every government dollar for
research, we saw a shift in attitudes from the investment posture
that characterized the earlier relationship to an attitude that can
be described as a procurement for services attitude.

And during the past decade or so, this attitude that research is a
commodity to be procured at the lowest possible cost in our univer-
sities has led to what I refer to as the tragedy of the commons and
the deterioration of the research infrastructure.

We need to return to the earlier posture in which the Federal
Government takes up its role in the general partnership which in-
volves universities, the private sector, Federal and State Govern-
ments.

Now in Texas today we are concerned with the need to diversify
the economic structure of our State. We are thought of around the
Nation as being extraordinaril;l" well off. The:e is no question that
during the past decade or so, Texas has benefited frox: the rising
prices for oil and gas. But even before that happened, and certainly
now, the citizens of our State knew that this was a resource thai
was being rapidly depleted. We are anxious now to diversify the
economic structure of our State and as a region now of emergitlzg
importance to the scientific and technological base of the Unite
States, we are anxious to follow the proven patterns of achieving
increased productivity and rising standards of living for our citi-
zens by investing ourselves in education in scientific research.

Texas is investing heavily in its universities and educational es-
tablishments. As a result, our universities are growing in strength
and reputation. We have important contributions to make. But like
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most universities in our sister States, we cannot achieve our full
potential without the assistance that will be provided by the pro-
posed University Research Facilities Revitalization Act of 1985.

Provisions of this act can make an enormous difference. It will
reestablish at once our traditional relationships with the Federal
agencies sponsoring university research and it will redress the im-
balance that has been created during the past decade and a half
that has led to the nationwide deterioration and weakening of the
university research infrastructure. This bill has the virtue of di-
rectness and simplicity. It will be effective and we nirge its enact-
ment.

[The prepared statement of Mr. Anderson follows:’




STATEMENT
OF
DUWAYNE M, ANDERSON

ASSOCIATE PROVOST FOR RESEARCH
TEXAS A&M UNIVERSITY

BEFORE THE
SUBCOMMITTEE SCIENCE, RESEARCH AND TECHNOLOGY
" HOUSE COMMITTEE OF SCIENCE AND TECHNOLOGY
U.S. HOUSE OF REPRESENTATIVES

OCTOBER 22, 1985

239



My NAME 1S DUWAYNE M, ANDERSON. | AM ASSOCIATE PROVOST
FOR RESEARCH AT TEXAS AsM UNIVERSI.Y. | APPRECIATE THIS
OPPORTUNITY TO APPEAR BEFORE THIS DISTINGUISHED SUBCOMMITTEE
OF THE HOUSE ON SCIENCE, RESEARCH AND TECHNOLOGY, WE IN
TEXAS SUPPORT H.R. 2823, THE UNIVERSITY RESEARCH FACILITIES
REVITAL IZATION ACT OF 1985,

MR. CHAIRMAN, PREVIOUS TESTIMONY BEFORE TH!S COMMITTEE
HAS CONFIRMED THE STATEMENTS MADE EARLIER IN |NTRODUCING
H.R. 2823. THE NETWORK OF INSTITUTIONS OF HIGHER EDUCATION
IN THE UNITED STATES IS A CRITICAL NATIONAL RESOURCE, AS A
NATION WE HAVE REAPED RICH REWARDS FROM OUR INVESTMENTS [N
EDUCATION AHD IN SUIENVIFiC RESEARCH. OUR UNIVERSITY SYSTEM
IS RESPECTED THROUGHOUT "ME WORLD. IT IS BEING EMULATED IN
ITS ESSENTIAL ASPECTS IN MOST DEVELOPING NATIONS THROUGHOUT
THE WORLD.,  EOTH THE ALREADY INDUSTRIALIZED NATIONS AND THE
EMERGING NATIONS OF THE WORLD TODAY ARE INVESTING HEAVILY [N
SCIENTIFIC RESEARCH. WHY? BECAUSE THEY HAVE SEEN THAT THE
TECHNOLOGIES THAT RESULT FROM THE APPLICATION OF RESEARCH
RESULTS ARE AN ESSENTIAL FACTOR N ELEVATING LIVING
STANDARDS AND THE QUALITY OF LIFE IN ANY COUNTRY THAT IS
SUCCESSFUL IN ESTABLISHING THE NECESSARY FOUNDATIONS.

CONSIDER THE TRENDS SHOWN |IN TABLE 1 WHERE RESEARCH
EXPEND I TURES AND RESEARCH PERSONNEL N MAJOR NATIONS ARE
COMPARED FROM 1965-1988.  JAPAN HAS LED IN TERMS OF GROWTH
AND RESEARCH EXPENDITURES FOR THE PAST 15 YEARS WITH A
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COMPOUNDED ANNUAL GROWTH RATE OF 17.3X. JAPAN IS FOLLOWED
BY WEST GERMANY WITH A GROWTH RATE OF 13.7X. THE USSR IS
NEXT WITH A GROWTH RATE OF 8.4%. DURING THE SAME PERIOD
RESEARCH EXPENDITURES IN FRANCE GREW AT THE RATE OF 7.8X.
IN THE UNITED STATES RESEARCH EXPENDITURES GREW AT A
COMPOUNDED ANNUAL RATE OF 4.4%: IN THE UNITED KINGDOM IT HAS
BEEN 3.2X. BARELY ENOUGH TO MAINTAIN HER STRUGGLING ECONOMIC
BASE.

INVESTMENTS OF MANPOWER IN RESEARCH DURING THIS PERIOD
SHOW SIMILAR TRENDS. THEY HAVE BEEN HIGHEST IN JAPAN AND
THE USSR WITH COMPOUNDED ANNUAL GROWTH RATES OF 6.5% AND
6.8% RESPECTIVELY, THE RATE OF GROWTH IN SCIENTIFIC
MANPOWER IN WEST GERMANY DURING THIS 15 YEAR PERIOD WAS 4.7%
PER YEAR: IN THE UNITED KINGDOM IT WAS 4.2X:_IN FRANCE 3.4%.
IN CONTRAST., THE GROWTH IN SCIENTIFIC MANPOWER IN THE UNITED
STATES BURING THIS PERIOD WAS ABOUT 1.8% PER YEAR.

OF COURSE THE NATIONS WITH THE HIGHEST RATE OF GROWTH
START:D FROM A MUCH SMALLER BASE., BUT THE EMERGENCE OF JAPAN
AS A MAJOR ECONOMIC POWER IN WORLD COMMERCE CAN NOW BE SEEN
TO fE A DIRECT RESut T OF HER HEAVY INVESTMENT IN RESEARCH.

WE ARE CHALLENGED AND GREATLY CONCERNED TODAY WITH
INCREASING ECONOMIC COMPETITION FROM THE PACIFIC BASIN
NATIONS WHERE THE GROWING ECONOMIC POWER OF THIS REGION IS
SO CLEARLY RELATED TO THZ STEADILY RISING EDUCATIONAL LEVELS
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OF THEIR POPULATIONS. CONSIDER THESE TRENDS: IN THE YEARS
PRECEEDING 1958, FEWER THAN 1X OF INDIVIDUALS ENTERING THE
WORK FORCE IN JAPAN HAD A COLLEGE OR UN'VERS'TY EDUCATION.
By 1988, 39% OF ALL NEW ENTRIES TO THE LABOR FORCE IN JAPAN
HAD COLLEGE OR UNIVERSITY DEGREES. THE PROPORTION OF
UNIVERSITY GRADUATES ENTERING THE LABOR FORCE IN JAPAN NOW
HAS REACHED A LEVEL HIGHER THAN THAT OF WESTERN EUROPE. IT
IS NOW FULLY EQUAL TO THAT OF THE UNITCD STATES. SIMILAR
TREMDS CAN BE OBSERVED IN CHINA, KOREA AND TAIWAN.

THE RESULTS ARE PRETTY CLEAR. FRoM 1958-1988 THE GNP
PER CAPITA IN THE UNITED STATES INCREASED FROM SLIGHTLY LESS
THAN $2,000 TO APPROXIMATELY $11,008 PER PERSON. DURING THE
SAME PERIOD, THE GNP PER CAPITA 1w JAPAN ROSE FROM ABOUT
$150 PER PERSON TO SLIGHTLY MORE THAN $9.080 PER PERSON.
SIMILAR RATES OF INCREASE NOW ARE OCCURRING IN NORTH AND
SOUTH KOREA, SINGAPORE, HONG KONG AND TAIWAN. CHINA
EMBARKED MOST RECENTL. ON THE SAME STRATEGY FOR GROWTH AND
DEVELOPMENT. AS WE IN THE WEST HAVE DONE BEFORE 1HEM, THE
PACIFIC BASIN NATIONS TODAY ARE IMPLEMENTING STRATEGIES FOR
GROWTH AND DEVELOPMENT BASED ON SCIENTIFIC AND TECHNOLOG | CAL
RESEARCH L INKED TO EXPANDING SYSTEMS OF HIGHER EDUCATION.
NOTWITHSTANDING THE DIFFICULTIES THIS IS CREATING FOR US, WE
WELCOME THIS, FOR IT CONFIRMS OUR OWN OEEP BELIEF IN THE
VALUE OF EDUCATION AND OUR OWN PRACTICAL EXPERIENCES IN
REAPING THE RICH REWARDS CF SCIENTIFIC RESEARCH THAT IS
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4

RESPONSIBLE FOR THE INCREASES IN OUR STANDARD OF LIV;4G AND
THE QUALITY OF L IFE WE ENJOY,

TODAY WE ARE INVESTING ABOUT 2.7% OF OUR GNP IN
RESEARCH AND DEVELOPMENT. ABOUT $118B wWILL BE SPENT ON
RESEARCH AND DEVELOPMENT THIS YEAR. ABOUT HALF OF THIS IS
BEING DISTRIBUTED BY AGENCIES OF THE FEDERAL GOVERNMENT. A
LARGE PART WILL BE PROVIDED BY PRIVATE INDUSTRY AND THE
REMAINDER WILL COME FROM STATE AND LOCAL GOVERNMENTS. THIS
IS A LARGE INVESTMENT. |TS ALLOCATION AMCNG RESEARCH BUDGET
CATEGORIES NEEDS |MPROVEMENT., HOWEVER.

As YOU KNOW, MODERN RESEARCH IS PURSUSD IN A VARIETY OF
INSTITUTIONAL SETTINGS. AFTER SOME EXPERIMEMTATION, WE FIND
THAT THE MAJORITY OF BASIC RESEARCH STILL IS FOUND IN THE
UNIVERSITY SETTING. ABOUT ONE THIRD OF ALL BASIC RESEARCH
IS PER;ORMED AS A PART OF  [INDUSTRIAL RESEARCH AND
DEVELOPMENT PROGRAMS . INDUSTRIAL LABORATORIES, HOWEVER,
PLACE MUCH MORE EMPHAS!S ON APPLIED RESEARCH AND TECHNOLOGY
OR PRODUCT DEVELO:MENT. THERE IS A SUBSTANTIAL AREA OF
OVERLAP OF ACTIVITY, HOWEVER. BECAUSE OF THE IMPORTANCE OF
ACHIEVING RAPID TRANSFER OF NEW BASIC DATA AND PRINCIPLES TO
PRACTICAL NEW TECHNOLOuWIES, THIS AREA OF OVERLAP HAS BEEN
IDEN/IFIED AS CRITICAL. MUCH EMPHASIS IS NOW BEING PLACED
ON IMPROVING THE EFFECTIVENESS OF THE UNIVERSITY/INDUSTRY
PARTNERSHIP.  TAKING THE BROUADEST VIEW, WHAT WE REALLY HAVE
BEEN WORKING TOWARD IS AN INTEGRATED PARTNERSHIP BETWEEN THE
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UNIVERSITIES, THE PRIVATE AND INDUSTRIAL SECTOR AND FEDERAL
AND STATE GOVERNMENT,

THE IMPORTANCE OF IMPROVING THE EFFECTIVENESS OF THIS
PARTNERSHIP BY BETTER COORDINATION WAS STRESSED AT AN
EARLIER HeaR!NG BY DR. DALE CORSON, CORNELL UNIVERSITY.
CHAIRMAN OF THZ GOVERNMENT UNIVERSITY/INDUSTRY RESEARCH
ROUNDTABLE.  IN T3XAS WE HAVE RECOGNIZED THIS AND WE ARE
WORKING HARD TO DO (UR PART. WE ARE MAKING GOOD PROGRESS.
HOWEVER, WE ARE FACING FORMIDABLE DIFF ICULTIES BECAUSE OF
INADEQUATE RESEARCH INSTRUMENTATION AND EQUIPMENT, AS IS
TRUE IN OTHER STATES, OUR RESEARCH INFRASTRUCTURE |S BADLY
IN NEED OF MODERNIZATION AND EXPANSION.

RECALL THAT FOR NEARLY A DECADE BEGINNING IN THE MIDDLE
TO LATE 1960s., RESEARCH AND DEVE:.OPMENT EXPENDITURES
REMAINED ROUGHLY AT CONSTANT LEVELS IN INFLATION CORRECTED
DOLLARS. DURING THIS PERIOD, THE NUMBERS OF TRAINED
SCIENTISTS CONTINUED TO INCREASE. RESEARCH  PROGRAM
DIRECTORS IN GOVERNMENT AND |INDUSTRY WERE FORCED TO MAKE
DIFFICULT CHOICES. BY AND LARGE. THE DECISIONS MADE PLACED
HIGHEST PRIORITY ON PROVIDING FUNDING FOR PERSONNEL AT THE
EXPENSE OF PROVIDING ADEQUATE FUNDS FOR UNIVERSITY RESEARCH
EQUIPMENT AND FACILITIES. As A RESULT, THE NATION'S
UNIVERSITY RESEARCH [INFRASTRUCTURE HAS BEEN NEGLECTED TO
SUCH AN EXTENT THAT NOW IT IS NOT POSSIBLE TO FULLY UTILIZE
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ALL THE HIGHLY TRAINED SCIENTISTS AND ENGINEERS THAT WE HAVE
PRODUCED IN RECENT YEARS.

THIS IS  ESPECIALLY TROUBLING BECAUSE  SCIENTIFIC
ADVANCES TODAY TO AN EXTRAORDINARY DEGREE ARE PACED BY
ACCESS TO SCIENTIFIC |INSTRUMENTATION AND EQUIPMENT OF
INCREASING SPEED, POWER AND VERSATILITY, As PREVIOUS
TESTIMONY HAS STRESSED, WE PRESENTLY ALL ARE SEVERELY
LIMITED BY OBSOLETE. WORN OUT OR |NADEQUATE EQUIPMENT AND
FACILITIES. IN SPITE OF TEN YEARS OF DETERMINED EFFORT BY
OUR STATE LEGISLATURE, WE IN THE UNIVERSITIES OF TEXAS FEEL
PARTICULARLY CONSTRAINED AND HANDICAPPED BY OUR INABILITY TO
ACQUIRE RESEARCH  INSTRUMENTATION AND EQUIPMENT IN THE
QUANTITIES AND AT A RATE THAT WILL PROVIDE FOR THE FULL
UTILIZATION OF THE ABILITIES OF OUR  SCIENTISTS AND
ENGINEERS. WE URGENTLY NEED THE ASSISTANCE PROVIDED FOR IN

H.R. 2823,

| WISH TO CALL TO YOUR ATTENTION TO ANOTHER CONSEQUENCE
OF THE RESTRICTED FUNDING FOR RESEARCH AND DEVELOPMENT
THROUGHOUT THE LATE SIXTIES AND EARLY SEVENTIES. We
EXPERIENCED THE CLASSIC "TRAGEDY OF THE COMMONS". As
PROGRAM DIRECTORS ATTEMPTED TO GET THE VERY UTMOST FROM THE
FUNDS AT THEIR DISPOSAL, A SHIFT IN ATTITUDES OCCURRED.
PROGRAM DIRECTORS AND CONTRACTING OFF ICERS MORE AND MORE
CAME TO REGARD FEDERAL RESEARCH PROGRAMS IN THE UNIVEPSITIES
AS SERVICES TO BE PROCURED. GENERAL "PROCUREMENT
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POSTURE* NOW CHARACTER IZES RELATIONSHIPS BETWEEN
UNIVERSITIES AND THE FEDERAL, AND STATE GOVERNMENTS. THE
EFFECTS HAVE BEEN PERNICIOUS.,  THEY HAVE BADLY DAMAGED THE
UNIVERSITY FEDERAL AND STATE GOVERNMENT PARTNERSHIP, IT IS
IN THE INTERESTS OF EVERYONE THAT THIS BE REMED!ED AT ONCE.
H.R. 2823 WILL RESTORE THE EARLIER MORE  DESIRABLE
CHARACTERISTICS OF OUR PARTNERSHIP, A PARTNERSHIP IN WHICH
GOVERNMENT REGARDED ITS DISPERSEMENTS TO UNIVERSITIES
RESEARCH PROGRAMS AS INVESTMENTS IN THE FUTURE. THIS IS THE
CHARACTERISTIC THAT HAS TYPIFIED OUR RELATIONSHIP IN ITS
MOST EFFECTIVE AND PRODUCTIVE PERIODS.

THE CITIZENS AND THE LEADERS OF TEXAS ARE CONCERNED
TODAY WITH THE NEED TO DIVERSIFY THE ECONOMIC STRUCTURE OF
OUR STATE. AS A REGION OF EMERGING IMPORTANCE TO THE
SCIENTIFIC AND TECHNOLOGICAL BASE OF THE UNITED STATES WE
ALSO Aﬁ% ANXIOUS TO FOLLOW PROVEN PATTERNS OF ACHIEVING
INCREASED PRODUCTIVITY, RISING STANDARDS OF LIVING, AND
INCREASED QUALITY OF LIFE THAT F(LLOW INVESTMENTS IN
EDUCAT 104 ASD SCIENTIF IC RESEARCH,

TEXAS IS INVESTING HEAVILY IN ITS UNIVERSITIES ARD
EDUCAT IONAL ESTABL ISHMENTS. AS A RESULT, OUR UNIVERSITIES
ARE RAPIDLY GROWING IN STRENGTH AND REPUTATION. WE HAVE
IMPORTANT CONTRIBUTIONS TO MAKE. LIKE MOST UNIVERSITIES IN
OUR SISTER STATES, HOWEVER, WE CANNOT ACHIEVE OUR FULL
POTENTIAL WITHOUT THE ASSISTANCE THAT WILL BE PROVIDED BY
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THE PROPOSED UNIVERSITY RESEARCH FACILITIES REVITALIZATION
ACT OF 1985. THE PROVISIONS OF THIS ACT CAN MAKE AN
ENORMGUS DIFFERENCE.  IT WILL REESTABLISH, AT ONCE, OUR
TRADITIONAL RELATIONSHIPS WITH THE FEDERAL  AGENCIES
SPONSORING UNIVERSITY RESEARCH AND IT WILL REDRESS THE
IMBALANCE THAT HAS BEEN CREATED DURING THE PAST DECADE AND A
HALF THAT HAS LED Tu THE NATIONWIDE DETERIORATION AND
WEAKENING OF THE UNIVERSITY RESEARCH INFRASTRUCTURE. THIS
BILL HAS THE VIiRTUE OF DIRECTNESS AND SIMPLICITY. IT WILL
»Z EFFECTIVE, WE APPLAUL IT AND URGE ITS ENACTMENT.
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TABLE 1. RESEARCH EXPENDITURES IN MAJOR COUNTRIES
$ BILLION)

WEST UNITED UNITED
JAPAN  GERMANY USSR FRANCE  STATES  KINGDOM

1965 1.6 2.8 18.9 2.9 23.6 3.6
1970 4.7 5.7 18.4 3.9 36.9 3.7
1975 18.4 9.1 271.2 7.2 41,2 5.6
1980 18.5 19.4 28.9 8.9 54,8 5.8
GROWTH®* 17.3%, 13.7% 8.4% 7.8% 4.4% 3.2
RESEARCH PERSONNEL IN MAJOR COUNTRIES
(THOUSAND)
WEST UNI TED UNITED

JAPAN USSR GERMANY KINGDOM FRANCE  STATES

1965 117.6 (?827? .6 56.6 4.8 494.5
197? 172.8  921.7 78.4 54,7 51.3  540.9
197 255.2 1,223.4 9%.1 78.8 62.8  533.1
1980 302.6 lf?;;é? 122.8 1944 72,9  643.5

GROWTH*  6.5% 6.8% 4.7% 4.2% 3.4X 1.8%

*COMPOUNDED ANNUAL GROWTH RATE

SOURCE : E-LSIRAIEE_QLJAEANE_B,US_I.&Eé; JAMES C,
EGGLEN, BALLINGER PusL. Co.. CAMBRIDGE, MA,

1984,
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Mr. WALGREN. Thank you, Dr. Ande. .on, very much.

Dr. Sissom.

Mr. SissoM. TL. ak you very much, Mr. Chairman. I appreciate
your inviting me here today to discuss H.R. 2823. I am pleased to
see the agencies joining in the discussions which have been takir
place, and which will take place. A cooperative effort by all Feder
agencies involved in our country’s research enterprise is the only
way to effectively solve the university facilities problem, in my
opinior.

The institutional examples described in my testimony are drawn
pringtarily from my own institution—Tennessee Technological Uni-
versity.

I speal, however, from a much broader perspective as chairman
of the National Engineering Deans Council of the American Socie-
ty for Engineering Education. Our council represents the approxi-
mately 2 enf'ineering schools in the country---ali at the table
here today included. Together we enroll over 400,000 ergineering
students, witn programs ranging frora less than 100 students to
over 10,000.

I also offer mﬁ comments today on behalf of the National Society
of Professional Engineers. NSPE is a nontechnical professional so-
ciety, representing over 75,000 professional engineers of all disci-
plines nationwide.

My fellow NSPE colleagues are esrecially concerned that their
future employees and associuces are learning primary engineering
skills on equipment and in facilities that lag one to two generations
behind that which they will encounter when they begin profession-
al practice.

r. addition, although I don’t represent these organizations today,
I bring to ‘his forum the fruits of my personal involvement in my
own discipline and in the accrediting agency for our schools.

I currently serve as senior vice president for Education of the
American Society of Mechanical Engineers. In that role I have fre-
quently bemoaned the 115-percent increase ir engineering enroll-
ments over the past decade which has far outstripped a less tuan
15 percent increase in faculty size.

I also serve on the board of directors and as an officer of the ac-
creditation board for engineering and technology. There i have
watched accreditation terms granted to schools become shorter and
shorter due to the deterioration of facilities and equipr ant and to
a critical shortage of faculty.

Today, let me on bechalf on my engineering colleagues, applaud
Congressman Fuqua and his colleagues for their leadership in tack-
ling the cancerous facilities problem plaguing our schools. Neglect
and misdirected priorities in many quarters have brought Ameri-
can academic laboratories to a sad astate of disrepair and obsoles-
cence. Indeed, in .nany university engineerinq aboratories, stu-
dents are being forced to learn on equipment older than they are.

Strong national security, a better standard of living, and world
technological leadership are obvious benefits to be gained from a
healthyo%.s. engineering enterprise. As this country becomes in-
creasingly technology-oriented, our engineering schools will be
called upon as never before to tiirn oui the innovative people and
research that will keep us on top.
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Paradoxical.y, pressure to turn out the uality and quantity of
well-educated engineers needed by industry has already begun to
threaten the ability of our schools to provide the finest education
available. Overcrowded classrooms, obsolete and overworked facili-
ties and equipment, and a loss of graduate students to industry all
present special challenges.

More students require more space, or at least more efficient
space—a commodity our aging buildings and labs simply cannot

supply.

g’ﬁe best data available on engineering research lc soratory space
are from the American Society for E?:E’ineering Education’s ‘“1983-
84 Planning Factors in Engincering Education” study. Com&tible
data are available for a 7 year period—from 1977 to 1984. During
that 7-year period, there was an average decrease uf 8.6 percent in
laboratory space per graduate student. Thus, not only is academic
space deteriorating in quality, but in quantity as well.

I might note that the dean of engineering at the University of
Massachusetts, Dr. James John, is nearing completion of a study of
e?uipment and space needs in engineering schools under auspices
of the National Association of State Universities and Land-Grant
Colleges. Based on his research for the study, Dr. John asserts that
modern, up-to-date space may well be the most important issue
facing engineering education in the decade to come.

The survey data gathered from 50 pacticipating NASULGC
schonls shows a need for 1.79 million square feet of modern instruc-
tional and laboratory space to bring below-the-line schools up to
the current square-foot-per-student average.

Dr. John further notes that this national average is far from
ideal. If you multiply that 1.79 million square feet by $100 to $200
per square foot required for new construction costs, that gli:lds a
minimum of $180 to $360 million just in “catch-up” buiiding for
our engineering schools.

A 1984 survey of a sample of NSF investigators found that 60
percent reported having lost some time in the previous year to fa-
cilities-related failures. With a documented 8.5 percent shortage of
qualified engineering faculty facing us, we can’t afford to lose any
more of our best and brightest graduatc students or faculty to in-
dustry because of poor working conditions in our schools.

Productivity and the quality of research are also affected by the
poor shape of our facilities. Let me give f'ou just one example from
my own 1nstitution. About 15 years ago, I was thrilled tc learn that
about 20,000 square feet of space was to be made available for spe-
cial pu engineering laboratories under the stands of our foot-
ball stadium. But there were leaks and it needed air conditioning
and humidity control to protect delicate instrumentation. Today
that same space still leaks and still needs air conditioning and hu-
midity control. The university simply has not been able to divert
sufficient funds to cure these problems.

As a result, we have high failure rates ii. instruments and our
research data is sometimes questionable. In some circumstances,
experiments have to be run a number of times to assure the validi-
ty of results, hardly an efficient use of equipment and time.

I wish to point out, also, that fevws engineering iaboratories are re-
stricted to beach tests. Floor space, head room and services—such
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as water, air, gas, power, exhausts, and so forth—vary widzly from
project to project. One engineering laboratory may need to be
acoustically isolated, an adjacent lab may require radio frequency
shielding, while yet another one may call for a four-story constent-
head tank for a hydraulics study. These are built-in needs wh.ch
must be incorporated into the design of the structure and cannot

be easu;lf' changed.

Equally important, an effect that poor facilities has on engineer-
ing research is one that is not visible and not easily evaluated. I
) of the specific research problems that are not being ad-

reassed because of limitations in facilities.

What avenues of iaquiry are not being pursued because we
aim cannot conduct the research?

is may be the most difficult problem of all to gauge because
the more creative the ideas, the less predictable they would be and
thus that much less noticeable their absence would be in the near

term. '

One thing thai I know for sure is that we cannot afford as a
Nation is to frustrate and stifle the very creativity that has made
us the .echnological leader that we are.

I want to applaud particularly the Frovision in H.R. 2823 calli
for periodic assessments of research facilities needs in science an
engineering by the National Science Foundation. The collection of
relevant data over the long-term is absolutely vital to understand-
ing the condition of our .esearch and teaching infrastructure. With
such information to guide us, we can leverage our res: irces more
cost effectively and efficiently in the longrun. I already hsve in
mind an example at my cwn 8 “ool which would be of interest to
the NSF survey. Recently we have acquired $25 million over a 5
year period, a third from extramural sources, for three research
centers, but adequate space is simply not available to house them.

Another example is of key state-of-the-art compuier-aided-manu-
facturing equipment currently being hjused in an unair-condi-
tioned, poorly lighted laboratory wh';le we frantically seek ways of
mrroving its functionality. The NSF assessment will prove iavalu-
able in documenting these and the many other frustruting in-
stances that abound in our Nation’s universitiez.

I would recommend two important additions t. NSF's data-gath-
ering role under this bill: the collection of information on both fa-
cilities operating and maintenance expenses. Buildings and the
labs in them require money to be operated and kept in working
order. These are very real expenses that to» often are not explicitly

ized in funding scenarios.

I think that we would learn a great deal by systematically gath-
ering data on these vital expenditures. I encourage including this
role in the NSF’s charge.

More broadly, I would like to see operatinf and maintenance
costs of facilities addressed throughout the bill. While I recognize
that *he general thrust of the legislation is toward replacement
and modernization of buildings, I must point out that the lack of
funds for proper maintenance and operation has accelerated our fa-
cilities’ obsolescence.

I recommend the addition of a permissive clause which would
allow, but not require, a small percentage of the facilities funds
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availavle under each award tc be applied to maintenance and oper-
ation. The number need not be as high as the .0 to 15 percent usu-
ally used as a rule of thumb by universities from their education
and general budgets to pay for maintenance and operation, but
some recognition of these costs would be an important addition to
the impact of H.R. 2823.

I am delighted that this committee has taken the bold step of
considering such a longterm improvement program. If the Federal
Government is to make this tﬁpe of investment in our academic
physimilb Flant it should be as flexible and responsive a2 initiative

as e

ﬂEor those schools that have invested heavily in facilities, but now
cannot maintain or properly equip them, it would be beneficial if
this bill could respond to those needs. Especially in engineering,
where over 66 percent of our recently graduated engineers enter
professional practice with a B.S. degree only, the bulk of engineer-
ing schools are not focused oa Ph.D. level research, and, therefore,
have not benefited from Federal equipment programs.

Further, for many institutions it is easier to obtain support for
facilities from alumni and other extramural sources than it is for
equipment, as buildings offer much greater potential for recogni-
tion. However, without funds for equipment and maintenance,
there is little incentive to launch a building campaign.

Schools who have secured support for facilities should not be gr)e-
nalized and could be offored an opportunity to complete their infra-
structure improvements through this bill. To accomplish this, I sug-
gest adding a provision that would allow schools that have invested
a certain dollar amount or budget percentage, over a limitad time-
{)rt;nillng, to be eligible for laboratory equipment awards for their new

Allowing universities flexibility in allocating resources for facili-
ties improvements will maximize the usefulness of the pz:fram.
Buildings and equipment are interdependent and cannot really be
considered in isolation of each other.

With respect to the 10 percent formula set out in H.R. 2823 as a
mechanism to insure ongom% investment by the 6 missions agen-
cies for the 10-year period of the program, I have = few observa-
tions.

First, I cannot help but draw an analogy between our current
academic facilities problem and our country’s smokestack indus-
tries, some of which failed to invest at critical junctures. Failure to
brirg our laboratories and research facilities up to date will just as
surely bring on their demise. One look at our steel and rubber in-
dustries illustrates the mognitude of the degradation which awaits
research if we do not act.

Thus, I take issue with those whose abiding concern is the poten-
tially deleterious effect of this bill on the research base. The re-
search base will not matter very much if we don’t have the facili-
ties in which to conduct the resear:h.

I do recommend, however, that great care be given to “spinning
out” the formula as written under various budgetary scenarios to
assess accurately whet the potential impact may be. Fine-tuning of
the formula is warranted to prevent wide fluctuations in funding
under different budget timoiines.
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Consideration may be due also to setting a maximum ceiling, as I
believe M~. Baker said earlier, of annual facilities funding under
the entire program, as well as the minimum prescribed in the bill,
in order to avoid unintended interpretation of the original intent of
the measure. Setting such parameters may help to set at ease con-
cerns about the impact of the initiative on the research base.

Another observation I would offer addresses the process by which
the cor~etitive grants are awarded. While I recognize the need to
give th. six mission agencies real fl.xibility tc fit this program into
their modes of doing business, I think H.R. 2823 provides a much
needed opportunity to address more explicitly the continuing value

peer review.

I think it might be very useful to stress the importance of peer
review and the competitive grant system as importan* mechanisms
for assuring quality. We have heard this before and we are familiar
with the so-called end runs for facilities funding ~hich recently
made it through congressional appropriations.

On the tnpic of the 15-percent set-aside for institutions which
currently receive less than $2 million in Federal support, I'd like to
bring in the factor of institutional size. The ASEE study, which I
mentioned a few -oments ago, reveals that our smaller engineer-
ing schools—many of which are predominantly undergraduate in-
stitutions—have lost more space per student than their larger
counterparts over the last several years.

I would further point out that 50 percent of all research conduct-
ed at engineering schools is handled by institutions which turn out
only 22 percent of our baccalauieate degrees. One-half or more of
our engineering B.S. degree-holders are receiving their only formal
training at institutions which do not conduct large-scale research
programs. Better than two-thirds of our B.S. graduates go straight
into industry with no higk.r degree. Although these statistics are
not sufficiently detailed to base definitive action, they do suggest
that the 15-percent set-aside may prove inadequate to the needs of
an important portion of our engineering schools. The NSF assess-
ment will prove valuable for gathering good statistics on this issue.

The matching requirement of H.R. 2823 will not only effectively
leverage Federal dollars, but it will attract additional friends to
universities as a variety of publics are cultivated for matching
funds. I would sound one cautionary note, however. Many institu-
tions are approaching the limit of their matching fund capability
because s0 many new initiatives, at both the State and Federal
levels, require heavy matching. As a result, some institutions
cannot afford to pursue programs which require significant match-
ing.

In closing, I'd like to point out that no single initiative will solve
the facilities problem. Serious thought needs to be given to read-
justing indirect cost rates in grants to reflect actual lifespans of
buildings and equipment. This should not and will not replace the
need for a major facilities effort, which should certainly be investi-
gated simultaneously with other approaches. No idea, no approach
to tackling our urgent facilities problem should be discarded with-
out the kind of broad scale, national discussion that we are taking
part in today on this fine effort.
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Thank you very much. I would be glad to answer any questions
at the appropriate time.

[The prepared statement of Mr. Sissom follows:]




TESTIMONY OF
DR. LEICHTON E. SISSOM, P.E.
CHAIRMAN, ENGINEERING DEANS COUNCIL
ON BEHALF CF THE
AMERICAN SOCIETY FOR ENGINEERING EDUCATION
AND THE
NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS

ON HR 2823

THE UNIVERSITY RESEARCH FACILITIES REVITALIZATION ACT OF OF 1985

Subccmittee or Scimnce, Rescar~h and Techrology
U.S. Houee of Representstivee

Octobar 22, 1985

ERIC 255

Aruitoxt provided by Eic:



ERI

Aruitoxt provided by Eic:

251

Mr. Chairman and members of the Subcomaittes:

I1‘d 1ike to thank you for inviting ma here today to discuss H.R. 2823,
the “University Research Facilities Revitalization Act of 1985". The
institutional exasples described in my testimony are drawn primarily ¢rom my
own institution —— Tennsssee Technological University. 1 spesak, however, from
8 such brosder perspective as Chairman of the national Enginesring Deans
Council of the Aserican Saciwty for Enginesring Education (ABEE). Our Council
represents the appraximately 300 engineering schoola in the country. Togethar
% anroll over 400,000 enginesring students, with prograsus ranging from less
than & hundred students to over 10,000.

1 al80 offer sy resarks today on behalf of the National Society of
Professional Engineers (NSPE). NSPE is & non-technical professional society,
representing over 73,000 professional engineers of all disciplines nationwids.
My fellow NGPE colleagues working in industry, governsent, private practice,
and construction are especislly concerned that their future employees and
associstes are learning prisary enginesring skills on squipment and in
facilitios that lag one to two generations behind that which they will
sncounter when th'.y begin professional practice.

In addition, slthough I don‘t represent these organizations today, I
bring to this forum the fruits of ay personsl involvesent in both my own
discipline and in the accrediting agency for our schools. 1 currently gerva
as Senior Vice President for Education of the American Society of Mechanical
Engineers (ASME). In that role I have frequently bemcaned the 113 percent
incresse in engineering enrollaments over the past decade which has far
outstripped a less-than 15 percent increase in faculty size. I also serve on
Sha Board of Directors and as an officer of the Accreditation Board for

Engineering and Technology (ABET). There I have watched accreditation terms

‘
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granted to schools become shorter and shorter due to tha daterioration of
facilities and equipment and to a critical shortaga of faculty.

Today, lat se on behalf of ay engineering coll asgues applaud
Congressasn Fuqua for his laadership in _tal:l:llno the cancerous faciiities
problem plaguing our schools. Neglect and misdirected priorities in sany
quarters have brought American acadesic lsboratories to a sad stata of
disrepair and obsolescenca. Indeed, in msost university engineering
laboratories, students are baing forced to laarn on squipsent clder than thay
ara. Attention to thesa probless at all levels, by all of tha stakeholders in
the systes, is vital if we ara to remsin world laaders in sducation and
ressarch,

Btrong national security, a batter standard of living, and world
technological laadership ara cbvious bensfits to ve geined from & haalthy U.8.
engineering enterprise. As this country becomses incraasingly
technology-oriented, our engineering schools will ba called upon as naver
bafora to turn out the innovative peopla and ressarch that will keep us on
top. Paradoxically, pressurs to turn out tha quality and quantity of
well-wducated engineers needed by industry has alraady brgun to thraaten ths
ability of our schools to provida tha finest education availab.w. Overcrowded
classroomss, obsclata and overworked facilities and squipment, and tha loss of
graduata students —— potential first--ate faculty —— to industry all present
spacial challenges.

Dr. Linda Wilson, Vica President for Rsearch at ths University of
Michigan, in a recent paper on facilities underscoras tha links among
facilitias, our engineering schools and our economy:

"Deteriorating physicsl plants and gbsolata squipsent hava alraady

rendered many programs, sspecially in enginesring, far behind current
profsssional practice. To the extent universities lag rather than
laad in state-nf-the-art practi ca, thay cdo not meet the newds of

industry and government for highly~trainad personnal. What has been
@ significant sourca of innovation is baing axtinguished.” (1984)
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Only 10 yaars ago, with s sers five percent of tha world’s population,
the U.8. gensrated 73 percent of ths world’s technology. Today tha U.8.
shara has declined to 350 po-cent. From 1962 to 1980, Japan’'s shars of world
exparts of high technology products incraased from 4 to 14 percent. Claasrly,
action needs to bs taken to sssurs thst our engineering students receive ths
finest educstion svaeilable if we ars to prevent further declines in U.8.
competitivenass.

What ars ths specisl eféects that the poor condition of acedemic
facilitivs has on ths enginesring sducstion environment? Ons profoundly-falt
irony is that while skyrocketing engineering snrolleents over ths last decads

have demandad expansion and r 1 of the demic engineering environment,

facilities have deteriorsted 88 schools battls to balancs scarce resources
with growing needs. Mors students requirs mors spacs, or at lsast mors
afficient space — @& commodity our aging buildings and labs simply cannot
supply. The best data availabls on enginsering ressarch laboratory spacs ars
from thas Asericen Socisty for Enginsering Education’s "1983-64 Planning
Factors in Erginesring Education” study. Cospstibla deta ars to bs had for s
seven ysar period —— from 1977 to 1984. During “~st ssven-ysar paiod, thers
was an averags decrsase of 8.6% in lsbaoratory spacs per graduasts student.
Thus, not only is academic spacs dateriorsting in quality, but in quantity ss
wall.

1 aight note hers that ths Dean of Engineering st the University of

" isetts, Dr. Ja John, is nasring cosplation of a study of squipment

and spscs nesds in engineering schools under the suspices of ths National
Associstion of Stats Universities and Land—Brant Colleges. Dr. John will
present his findings next month st NASULEC ‘s meeting hera in Washington, D.C.
Based on his reswarch for tha study John ssserts that modern, up-to-dsts spacs

may well bs the sost important issua facing enginsering education in ths
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schools shows a nesd for 1.79 sillion squars feet of modern instructicnal and
laboratory space to bring below-the-lins achools up to the current
square—foot-per—student averags. John further notes thest thia national
average ia far from ideal. Multiplying that 1.79 sillion figure by $100 to
€200 par square foot in new conatruction costs yields ® bare ainimum of
approxisately 8180 to $380 aillion just in “"catch—up® building for our
enginsering schools.

Other effecta of deteriorating facilities ars making themsslves fslt
as well. The appeal ©of the academic research environsent to faculty and to
potential graduate student:. s negatively impacted by poor facilities. A 17684
survey of a sampls of NSF nvestigators found that 40X reported having lost
some time in the previous yesr dus to facilities-related failures. Vith a
documented 8.3% shortags of qualified enginzering faculty facing us, we can’t
afford to lose any more of our best and brlght_nt graduats students or faculty
to industry becauss of poor working conditions in our schools.

Productivity and the quality of resmsarch ars also affected by ths poor
shape of our facilities. Let se give you juat ons exampls from ay own
Institution. About 1S ysars ago I was thrilled to lsarn that about 20,000

square feet of spacs was tO b eade available for special purposs engineering

254

dacads to come. Tha survey data gathered from SO participating NASULBC
laboratories (s.9. anechoic and reverberation chambers for tical tasting)
under ths stands of o ootball stadium. But thers wers leaks and it needed
air conditioning and humidity control to protect delicats instrusentation.
Today that sase space still lsaks and still needs air conditioning and
humidity contro’., The University simply has not been abls to divert
sufficient funds to curs these problevs. As a result, we hevae high failurs

|

|

rates in instruments and our resesarch data can somstises bs questionabls.

\ In such circusstances, sxperients may nesd to bs conducted several times to
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assura “he validity of results, hardly an afficient use of time and equipment.
Clearly, then, tha design of facilitiss themselves can affect tha caliber and
sensit/vity of resserch that can ba undertaken. That universities conduct
about 12% of tha nation’'s ressarch and devalopsent, and hal$ of its
fundasental research, can only mora dramaticelly underscora tha urgency of our
facilitiss problea.

I wish to point out, too, that spa.z for snginesring laboratories must
ba more flexible than that dediceted to science prograss. Few engineering
laboratories are restricted to banch tests. Floor space, head room and
services - water, air, gas, power, axhasusts, stc. -- vary wdaly éroe
project to project. One engineering laboratory say need to bs scoustically
inclated, an adjecent lab may rwquira radio-frequency (RF) shislding, whila
yet ancther may call for a four-story conatant-head tank for a hydraulics
study. Thesa ara “built-in" newds which must be incorporated into tha design
of the atructurs and cannot be saaily changed.

Finally, an effect that poor facilities have on engineering raesearch
is one that ia not viaible and not sesily eveluated. I spask of the specific
resaarch problems that ars not being addressed bacauss of limitations in
fecilition. What uvenues of inquiry w s not being pursusd becsuss we aimply
cannot conduct thh& research? This may bs the most difficult problem of all to
Qauge because ths mors craative the ideas, the lesa pradictable they would ba
and thus that much less noticesble thair absenca would be in the nsar term.
Ona thing that I know that w: cannot afford as & nation is to frustrats and
stifla tha vary craativity that has made us ths technological lsader that we
ara.

The importancs of moderr, vital facilitiss to quality engineering
ressarch and education cannot ba underastimsted. My collaesgue, Dr. Donald 8.

Glower, P.E., Dean of Engineering at Ohio Btata University, hes prepared en
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outsxanding summary of the rols of laboratory instruction in enginwering
education. [ commend his statesent to your attention, #-nd have attachaed it to
ay tertimony /. ths record.

Let me turn now to H.R. 2823, ths legislation bafors us today.

1 can’t adequatsly express how hmartened sy collsaguss and 1 ars to see ¢« bill
lika this on “he tabls fOor discussion. Whils ! have 3 nusber of comments and
suggestions to offer, 1 sust say that ! am delighted to see thas facilities
issue recciv.ng much-nended national lavel attention.

First, 1 want to applaud part’.cularly the provision in H.R. 2823
calling for periodic assessasnts of research facilities naeds in sciencs and
engineering by thes National Bciencs F vindation. The collection 3¢ rslsvant
dats over the long-tere is absolutsly vital to understanding the condition of
our roepurch and teaching inérastructure. W.th such inforsation to guids us,
N COn JOVErags Our rescurces ac-s cost-effectively and sfficient’y in the
long run. I already “«ve in mind an exampls at ay own ac* <! ich woul! bs
of interest L0 tha NSF survey. Recently we have acquired 825 sillion over a
fiva yma- pariod, a third from axtrasural sources, for three resaarch centers,
but ad_juats spe-s is simply nut availabls to housw them. Another exampls is
of kay state-of-the-art computer-aided-sanufacturing (CAM) currently baing
housed in an un-air-conditionad, poorly lighted laboratory whils we
frantically seek ways o’ improving its functionality. Tha NSF aasesssent will
prove invaluable in docusenting tnese and ths many other frustrating instances
that abrund in cur nation’s universities.

1 would recommend two important additions to NSF ‘s data-gatharing
rols under this bill —- the collection of inforsation on hoth facilitiss
nparating snd saintenancs sxpenses. Buildings and ths laby in them requirs
monsy to bs operated and kept in working order. Thess ars very rsal sxpensss

that too often ars not explicitly recognized ir fundinj scenarios. 1 think
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thet we would lssrn s gresst Jesl by systesaticslly gestharing dets on theass
vitsl expenditures snd 1 ancoursgs including thir roles in the '6F ‘s chargs
under H.R. 1923,

flors brosdly, I would like to see opersting and maintenancs costs
of facilities sddressed throughout ths bill. While I recognize that ths
general thrust of ths legisletir is toward replascesent and modernizstion of

buildings, 1 must point out thst ths leck of funds for proper maintenance and

operstion has sccelersted our fs-ilities’ obaolr . I d ths
addition of 4 persiteive clesuse which woculd sllow, but not require, s small
percentage of the facilities fu~de sveilable ssch award to bs applied to
saintenance and pperstion. The nusber need no igh ss the 10-15% used
as 3 rule-of-thusb by universities from their educs..on and genersl Sudrets to
psy for maintenance and oparstion, but some recognition of these costs would
be an imsportant sddition to the tmpect of H.R. 2823. I should slso sdd thst
ABET, the sccrediting sgency for our engineering schools hes just instituted =
new criterion which will require formal sttention to these issues erd ensurs
{het universities better identify their continuing facilities neeos:

“Esch curriculum shell heve a carvfully constructed and

functioning plan for ths continusd replecesent, acdernizstion,

saintvaance, and support of laboratory squipment and rslsted

facilities.”

As haw been pointed out, our university infrestructure is in desperste
need of sssistance. I am de!ighted thst this Committee hss taken ths bold
step of considering such s long-tere improvesent program. I the Fadersl
govérnment is to maks this typs of investsent in our scadesic physicel plint,
it should be ss firxible and reponsive an initistive ss possibles. For thoss
schools thst have invested her ‘ly in fecilities, but now cannot maintein or
properly equip thas, it would bs bensficisl 1§ this bill could respond to

thoss needs. Esrscislly in engineering, whers over &4% of our recwnmtly
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graduated enginvers enter professional practice ~ “h a BS degree only, ths
bulk of engineering schools ars not focused on PhD leval rasearch, and
thersforn have not benefitted from Federal equipsent programs. Further, for
many institutions it ir sasier to obtain support for facilities from alueni
and other axtramural sources than it is for cquipsent, as buildings offer such
grsater potential for recognition. However, without funds for equipsent and
maintenance, thers is littls incentive to launch a building campaign. Schools
who have sscured suppu~t for facilities should not bs penalized, and could bs
offared an opportunity to complets their infrastructurs isprovesents through
this bill. To accomplish this, I suggest adding a provision that would allow
schools that have invested a certain dollar amount or budgst percentags, over
s limited time framc, to be sligibls for laboratory equipment awards for their
new buildings.

Certainly, sllowing universities flaxibility in allocating resourcass
for fecilities improvesents wil, maxisizs ths usefulness of the progras.
Buildings and eq. psent ars interdependent, and rsally cannot bs considered in
isoclation of sach other.

Hith respect to the "i10 percent formula” set out in H.R. 2623 as a
nechan.sa to insurs ongoing investsent by ths six aission agencies for ths
10~ysar pariod of ths progras, I have a few cbservations. First 1 cennot
hslp but draw an analogy bstween our current acadeaic facilities problem and
our country’'s smokestack industries, some of which fsiled %0 invest at
critical junctures. Failurs to bring our laborstories and research facilities
up to date will just as sursly bring on their demiss. Ons look a our steel
and rubber industriss illustrates ths msagnituds of ths degradation which
awaits ressarch i we do not sct. Thus, I taks issus with those whosse abiding
concern is the potentially delstericus effect of this bill on the research

base. The ressarch base will not matter very such if we U>a°t have the
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fscilitias in which to conduct the reseirch. 1 do recommend, howsvar, that
grast cers be given to “spinning out® ths farmuls as writtsn under verious
budgetery scenarios to sssess sccurstsly what ths potentisl impasct may bas.
Fina-tuning of the current formuls is warranted to pravent wids fluctustions
in funding under different budjst timelines. Considerstion may bs dus siso to
setting v "saxisum” ceiling of snnusl facilities funding under the entirs
program, as well as ths minieum prescribed in ths bill, in aorder to svoid
unintended interpratstion of tha ariginsl intent of ths messu-s. Setting such
parassters may hslp to sat st ssse concerns about ths impact of the initistive
on the resassrch basa. '

Another observation 1 would of fer sddresses the procsss by which the
compstitive grants ars awarded. Whils ] recognize thes need to give the six
mission agencies resl flexibility to "fit" this program into their modes of
doing business, 1 think H.R. 2023 provides s much-neesded opportunity to
address mors sxplicitly the continuing velue of pser raview. 1 think it might
bs very useful to stress ths importance of peer review and ths compstitivs
grant system ss importam sechanisas for sssuring QUALITY. e srs sll well
avars of ths so-cslled "end runs” for facilities funding mads recently through
ths Congressions) appropristions process by certsin schools. Ths esost
valuabls lessons to bs lssrned from that unconventionsl approach ars two:
first, that such methods signify the frustretions of scedese with ths sounting
facilitien problem, and wecond, that ths ocbjective of quelity in scedsmic
ressarch is not well-served by appssling only to the politicsl process.

On the topic of ta 135X set-aside for irstitutions which currently
recaive less than $2 million in federsl RLD support, 1°d 1iks to bring in ths
factor of institutions]l size. The A9EE study which ]| sentioned s moment ago
ravasls thst our saaller enginsering schools — ®any of which ars

predc .inantly undercradusts instititutions — 1 ave lost mors specs per student

-9-
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than their larger counterparts ovar the last several ysars. I would further
point out that 350% of all ressarch conductad et enginssring schools is handled
by institutions which turn out only 22X of our engineering B.6. dagrees.
One-halé or mors of our engineering B.8. degres—holders ars recsiving their
only formal treining at institutions wnich do not conduct large-scals ressarch
prograss. Better than tvo-thirds of our B.8. graduates go straight inte
industry with no higher degres. Although these statistics ars not
sufficiantly detailed upon which to base definitive sction, thay do suggest
that the 15% set-ssids say prove inadequats to ths needs of an important
portion of our engineering schools. Ths NOSF sssessasnt will provs valuabls
for gathering good statistice on this issus.

The matching requiresent of H.R. 2023 will ot oniy effectively
leverags federsl dollars, but will attract uldlugul friends to universities
as @ variety of publice ars cultivated for mstching funds. I would sound ons
cautionary nots, howaver. Many institutions ars approaching the limit of
their ma ching fuhd capability becaucue s0 many new initistives, st both the
stats and federsl lavel, requirs hsavy satching. As s result, some
institutions cannot sfford to pursus programs that require significant
sstching. At the sama time, the corporsts comaunity is being deluged with
requests, many of which are for sieili,r programs. Difficult decisions sust be
sads by our industrial partners, who may not slways be gusrsnteed s raturn on
their investsent in the near ters. To sssist thens companies in their sfforts
to support sceadesic research, it would bs helpful i¢ DBTP or ancther vederal
office coordinated all matching 9rant proposals and preparedas directory. This
would allow companies to see whers s particular progras fits in, and would
cffer schools & mors inforsed way to pursue corporsts funds.

In closing I°d 1ike to point out that no single initiative will molve

the facilities problem. Gerious “hought nesds to be given to readjusting

Q 2 :'
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indirect cost ratss in grants 0 reflect actuasl lifespans of buildings and
equipsent. This should not and will not replece ths need for a major
facilities sffort, but shuuld certainly be investigated simul taneously with
other approaches. Soee ars suggesting a Salliemas approach to facilities
funding. This alsc may bear res]l fruit and I urge thorough discussions on thes
concept. No idea, no epproach to tackling our urgent facilities probles
should bs discarded without the kind of broad, national discussion that we ars
teking part in todsy on Mr. Fuqua‘'s fins sffort, H.R. 2023,

Thank you. I would bs delighted to try to answer any questions.

-11-
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By Donald G. Glower, P.E., Deen of Engineering, Ohio Stete Univereity
ENGINEERING EDUCATION: THE ROLE OF LABORATORY INSTRUCTION

Laboratory instructiun {s as vital {n enginesring education as is
{nstruction in theory and concepts. This statement s such a truism
that 1t s necessary to add that tndepth student comprehension i3
{mpossible without a balance of theory and experimint in the academic
program. The technology transfer from the faculty to the student is
most efficient when the basic laws of nature (science) and the current
technology (application of the ongimring principles) are presented as
theory and then verified tm-ough hands-on" upﬁmco in the laboratory.
This reinforcing and the building of student's confidence that the
theory is valid is an integral part of the student's educatfonal experi-
enca. Moreover, 83 students become proficfent {n applying the principles
of engineering and current technology, they gain the ability to zdapt
new technologies for the solution of soctety's problems in the future.

More specifically, the observatfons of Dr. Ernest 0. Dosbelin, an
outstanding Professor of Mechanical Engineering at The Ohfo State
Unfversity, are as follows:

In general, laboratory studies are a vital part of engineering
education for two major reasons:

1. A laboratory is a powerful teaching aid whersin one can
achieve educational goals unattalnable by other means.

2. Since engineering practice contains e large component of
experimental work, enginsering education must contain a
sinflar emphasis.

The laboratory 13 an important teaching aid. A properly-designed
laboratory experience provides the follow’ng vital features in a
unique way:

1. Motivation. Students want to be fnvolved with real machines
and systems. When they are, they get sore interested in an
their courses and study harder. -

2. Dcvolg% of Jumqmmu(m. Hands-on lab experieize
graduaily develops ¢ “gut-feeling” for equipment behavior
which 1s vital for creatfve design and nvention.

3. Confidenca. Stnce e11 theories era only approximations to
reality, one must Observe in the lab how actual machines
really operste to appreciate when theory works well, becomes
marginal, or fails entirely.

4, Tomk{unﬁnME. Most theory courses are "individual
effort”. st 1ab courses involve groups of two to efgh:
students who must organize themselves end work together toward

a cosmon goal. A student group leader may be elected/appointed
and mas the opportunity to develop leadership skills.
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5. ;gtun[l)ul Commynication. Engineers are often castigated

or poor comsunication skills. In theory courses, routine
homework gives 1{ttle opportunity to develop writing skills.
Lab reports {n Jab courses emphasize techniques of organizing
and presenting written {nformation in the most effective
manner. Oral presentations, such es progress reports on Jong
profects, serve a sim’lar function for verbal comm. atfon.

6. tion with ingering-Aide Personnel. Students get
experionce in working with machine-shop workers, electronics

technicians, repairmen, etc.

Laboratory methods 1n enginesring practicr provide for the solution
of probless arising 1n the design, manufacturs, and operation of
engineering prmducts end services. These problem solutions can be
accomplished {n only two fundsmental ways:

1. Theoretical) Mathods
2. Laborstory Experimentation (Empirical Methods)

Most engi..sering projects fnvolve a mix of the two approaches.
Engineers trained in only one of thesa viewpoints will be unsble to
correctly cecide on the proper blsnd of theory and Jab work which
is optiml for a given s » thus wasting valuable time and
resources and achieving marginal results. er modeling hay
wade theorstical approdches feasible for a wicsr range of problems
than in the past, but extensive Taboratory work s sti)) necestary
and probably slways wil) be. In fact, projects at the forarront of
uchmﬂaz often «~¢ almost entirely experimenta), since adequate

TY has not yet b en deve . Since the practice of enginesring
{nvolves a signt, fcant component of experimentaT work, Engineering
sducation must provide effective trafning in this area.

What kinds of functions are performed {n aeering laboratories
in {edgtry? ﬂlqﬁyu_nh categorized as fo)lows:

1.  Metsu t of 1es_of Meterials. Theoretical physics
$ s argely etop accuritely the properties
of enginesring meterials, thus al) such propertiss must be
cbtained by experiment. Thess properties determine, for

{nstance, whether the springs in your car will break when you
strike 8 chuck hole.

2, Tost!n! and_Iwproving # Theories. While computer-based
theoretica 13 are increasingly used in engineering, they
are never accepted 1n critical appifcatfons (such as 1{fe-or-
death saTety considerations) without carafully checking them

by Jab testing. Such ab testing also reveals the faults 1n
the theory and gives guidance for theory {mprovement.

3 Dmlgei.p Reliable, Quality Products. David Packard of
ewiett-Pac! rporation Ras stated his company's product
development philosophy as “... Rel{abi)ity cannot be achieved
by formula or analysis... There s only one road to reliabil{ty.
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Suild {t, test it, and fix the things that go wrong. Repeat
the process untl) the desired relfability s achieved.”
(Hewlett-Packard Journal, June 1985, page 5).

4. Determining Performanca Criteria for Machines and Processes.
#a1Te engTnears estimete performance criteria theoret Jeally at
the design stage, ng of the actual machine, once built,
{s always ysed to document actua) performance for verification

of compiTance with lega) contracts, government rules, etc.

5. Davelopt {rical Design Melaticns When No Adequate Tbe;q.
s Avaiiable. While enginesrS prefer theoretical metho s for
thelr effTcTency and econowy, when no adequate theory 1s
possible, design must st1)) proceed, and experimental approached
allow this {n arcas, such as humen factors, where a theoretical

approach has 1ittle chance of suc.ess.

The above observations of Professor Dosbelin are the result of many
years of teaching. He has received numerous swards for excellence in
teaching. His voice cerries great weight at OSU as we)) as nationslly
due to his textbooks which are widely adopted across the world.

This emphasis on Taboratory instruction {s not without parallels in
other professiona) disciplines. In the tast twenty years, law schools
have placed increasing relfance on clinical programs designed to give
the student hands-on experience in courtroom proceedings, settiement
negotiations and administrative hearings. These programs attempt to
nstitutionalize and supplesent part-time and summer lega) smployment
which prospective employers often consider necessary for successful
associates and partners. Likewise, it 1s difficult t- {magine the state
of American medice) education and research 1f students did no* have
access to the great teaching hospitals of the country. Students see
firsthand how patients repond to specific trestaents and in the process
g:m the confidence necessary to prescribe treatments for fe)low human

ings. The “gut-feeling" mentioned by Professor Doebelin 1s most
helpful to practicing attornays and medical doctors. The analogy fails
only in the sense that the enormous costs for mintaining these legal
ars medical laboratories are only in sm)) part assigned to the educa-
tional system which uses them.

Thare are, of course, aress whers educationa) costs include an
adequate exposure to both theary and practice. University-trained
artists, mysiclans and dancers genr~=ally have empla opportunities to
create using university factlities. Sieilarly, students of Sournalisn
avail themselves of university resources to produce often substant{al
media products. In no case, however, does the cost of purchasing and
-:mmm? the necessary equipment equal the formidable sums a univar-
sity must 1n

Technology s a term frequently associated with complex machines or
devices, those objects which save 1abor, multiply power, and Increase
mob§11ty and comsunicatfons. But in raality, "high tech® machines or
devices are only the dynamic or forsfront part technology. The
static part of tachnology {ncludes the so-called infrastructure of our
civilization: water supplies and other utilities; transportation
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including bridges, highways, railroads, atc.; and shelters which {nclude
privata homes as wal) as offices and othar "artistic creations®. The
humen side of technology davelopment requires hands-on axperience in
Taboratories which are dasfgned to build a lava) of creativa skill for
applying technology to diffarent situations. The leval of creativity
applied by angineers toward the solution of specific problems depends
greatly upon the depth of understending they possass of tha angineering
and technology which must be applied. This dapth of undarstanding comes
from {nstruction {n theory and instruction through 1aboratory experiance,
Both are required {n an engineer's aducation.

Tachnology and enginesring are fnseparabla tarms in that tha
enginearing component touchas all of technology. Engineering includes
two major components: Engineering Scianca and Engineering Art. The
science component s the one with which the Congms and tha NSF seems
comfortabla. Enginesring Art, the {ndividual's abtifty to create
through the design of machines and/or static structures mentionad under
the discussion of technology, represents an area which to data has
received ninime) NSF funding. This 1s the area where, in engineering
education, the individual student's creativa abilitfas are sharply
honad.  Up to data phvsical factlities such as those required for design
laboratories are of tne utmost {mportance for the student's depth of
understanding and abi1ity to create.

At a time when our government {s concarned, rightly so, with the
aros{on of both tha {ndustrial basa and the defense {ndustrial base of
our natfon, failure to {nvast in the physical plant of our engineering
$chools will result in the denfal of precisaly this depth of understanding.
It {s false aconomy {ndeed.
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Mr. WALGREN. We appreciate it.

Dr. Wright.

Mr. WRIGHT. Mr. Chairman, my testimony today is presented on
behalf of the 368 member institutions of the Americun Association
of State Colleges and Universities. It's a combined enrollment of
over 2% million students, AASCU institutions enrol) 20 percent of
all baccalaureate students in the country.

Predominantly undergraduate in focus, these institutions play
major role in the education of our Nation’s scientific manpower.

I would like to thank you for the oppc-tunity {v particiate in a
discussion of an issue which we believe represents one of the cru-
cial challenges to the well-being of our Nations education and re-
search enterprise.

The motivation for the bill has been attested to by others today
80 I will pass over that portion of the prepared testimony.

I do wish to comment on several provisions of the proposed legis-
lation and I do so within the context of strongly supporting its

goals.

First of all, I believe that this legislation, conceptually, comes
ve’ll"lyx close to addressing the needs of the academic community.

e title I provision authorizing NSF to design, establish and
maintain a data collection and an analysis capability for research
needs assessment also addresses several needs.

The information generated by such an assessment, however,
would be even more valuable to institutions if it included an assess-
ment of science and engineering educational facilitics. Therefore, 1
encourage the subcommittee to consider broadening the scope of
the n analysis provision to irclude an assessment of education-
al facilities for science and engineering.

The committee is w0 be especially commended for recognizing the
reeds of colleges and universities which are not among the Na-
tion’s top 100 research institutions.

Mr. Fuqua stated in his testimony before this subcommittee, “re-
search is a combination of people and adequately equipped labora-
tories.” This is particularly true at these newly emerging institu-
tions. The research institutions who have not attained the top 100
status also require special attention.

An example of this situation, with which I am very familiar, is
the research institute on the campus of the University of Alabama
in Huntsville. That facility was built in the ea.ly 1960’s to house
tllxe university’s major research endeavors—a role it continues to

ay.
In the 25 years since the research institnte’s construction, there’s
been no funding appropriated to upgrade und renovate that impor-
tant structure. However, durinrg the same period, the demands
g‘l}alaced on the facility and its equipment have grown considerably.

ose demands include the $9 million optical computing research
mission of UAH’s Applied Optic Center %irector John Caulfield is
administering for the National Strategic Defense Initiative.

They also involve the expectations created by NASA’s 3 and a—
three-quarter million dollar funding of the UAH consortium for
materials development in space, a concern UAH is heading with a
number of national aerospace companies.

_71
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In order to meet these and other demands, our facilities and
equipment will require upgrading. Conservative estimates indicat.
that it would cost §1 million to provide for general renovation of
the building and $3 to $5 m*’ .on to make critical equipment im-
provement. Those figures do not include what it will cost to con-
struct the additicnal space to the building needed to accommodate
the research centers responsible for the nevs Federal projects I
have just mentioned. However, I believe the .ize of this single ex-
ample helps to illustrate the nations] importance of the bill.

The provisions in the H.R. 2823 setting aside 15 percent of the
total funding for institutions not among the top 100 research uni-
versities begins to address the imbalanced distribution of Federal
funds under the current system.

This provision, however, merely formalizes the distribution of re-
search funds that now occurs through grant competition. Instead, I
urge that this percentage be raised beyond the status quo.

On another note, I believe that the matching component of the
bill provides an effective means for the Federal Government to en-
courage, and even pressure, other funding sources to help support
the goals of this legislation.

This provision will also serve to strengthen the partnership be-
tween the Federal Government, institutions, and industry in their
common commitment to the Nation’s education and research infra-
structure.

In conclusion, I believe that the facilities bill is based on a series
of sound concepts about the needs of our education and research
infrastructure. Simply stated, they include:

An acknowledgement that facilities are a real and mandatory
factor in determining the costs of a comprehensive research infra-
structure;

recognition that support for education and research facilities is
an investment in our Nation’s economy;

2n appreciation of the benefits of a diverse research community
and the corresponding needs of its members;

an understanding of the dependence of each institution’s educa-
tion and research efforts upon its physical infrastructure.

I urge the members of this subcommittee to keep these ideals in
mind as you consider this issue. For if this legislation is to attack
the facilities crisis with any degree of success, it must remain true
to these goals.

[The prepared statement of Mr. Wright follows:]
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Mr Chairman, and members of the Subcommittee, my name is John Wright.
I currently serve as the President of the University of Alabama in
Huntsville (UAH), a position I have held for the past six years.
Since becoming part of the University of Alabama system in 1969, UAH
has developed into a comprehensive institution heavily oriented
toward high technology. The university currently enrolls 4500

undergraduate and 1500 graduate students.

Prior to assuming the presidency of UAH, 1 served as the chief
academic officer for the West Virginia Board of Regents and as Dean of
the College of Arts and Sciences at both West Virginia University and

Northern Arizona Unfiversity.

In addition to my administrative roles, | have served as a professor
of chemistry at West Virginia Wesleyan University, Northern Arizona
University, and West Virginia University. In 1951, I received a Ph.D.
in Chemistry from the University of I11inois, following which | 4id
post-doctoral work at the University of Michigen .nd the University of
London. [ have also worked for seven years as a research scientist in
industry and have been a member of the National Science Foundation

staff,

My testimony today is presented on behalf of the 365 wember
institutions of the American Association of State Colleges and
Universities (AASCU). With a combined enrollment of over 2-1/2

million students, AASCU institutions enroll 20 percent of all
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baccalaureate-degrce students in the ¢ untry.

Predomin. “'v undergr «te in focus, t ose institutions play a major
role in the education of our natior‘s scientific manpower. In fact,
studies show thet a svhctantial number of student . who ultimately
pursue advanced degrees in scientific and technical fields receive

their inftial training at comprehensive, four-year institutions.

I wo'"d 1ike to thank you for the opportunity to participate in a
diccus<ion of an issue which we believe represents one nf the crucial
challenges to the well-being of ou: na..on's education and research
enterprise: the condi fon of our edwcation and research

infrastructure.

In this vein, ¥r, Fuqua is to be c.mmended for his work in d:=velorine
tis University wesearch Facilit'cies & {.alization Act of 1985. H.R.
2823 provides a springboard for ths type of discussion from : *ich a

viable solution -- supported by the Congress, the academic community,

and the aaministration -- can emerge,

As you are well aware, our naotion's col'eges and n-fversities are
currently striving tc achieve tha dual goais of ~rovidiig adequate
racilities for the education of future scient’sits ard engineers and

continuin, to allow faculty members to carry out research.

This task is especially challenging in science-related fields, wierc
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the cost of physical resources is far greater than 1n other +cademic
specialties. The necessities and expenses of innsvation are growing
rapidly: specfalized computer science, engineering, and science
buildings now require more complex and diverse features in areas such
as precision temperature control and air filtering systems. The
result is that today's properly equipped science laboratory can cost
in excess of five times the price of an instructional facility for a
course of study in the humaniti2s. And once bui,t, science facilities

also are more expensive to mafintain.

Historically, the Federal Government has been the primary finvestor fn
developfng the mation's educational and research facilities. This
supvort has come in a variety of ways: the various research grant
programs, loan subsidies, overhead cost payments, and, more recently,

through direct appropriations,

According to a recent report by AAU/NASALCG/COGR on Managing Academic
Researc: Facilities, federal suppart for academic research, including
equipment, increased by an average of 15,7 percent per year during the
.2riod of 1953-1967 8ut since that time. the study reports, the rate
of increase has dwindled to .n annual average of 1.6 percent. The
Federal Government's investment in the major capital erynansion of
college and unfversity campuses has also declined rapidly since the
early-1960's. Annual spending on R&D has decreased by 78 percent
since 1966, when the period of growth following the Soviet launch of
Sputnik in 1958,
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In the past five years, several agencies have implemented programs

aimed at helping to offset the instrumentation aspect of this trend.

In particular, the National Science Foundation, and the Departmencs of
Energy and Defense have begun finftiatives in the area of research
instrumentation. [n combinaticn with tax fncencives, these programs
have made inroads into satisfving the equipment neads of the
university research comaunity. Still, support for instructional
instrumentation -- tools essential in the preparation of a scientist
or engineer -- s scarce, particularly for institutions without 2

strc 7 research orientation.

Colleg. and universities, themselves, are exacerbating the shortage
of viabl researcn facilities. In an cra of strained institutional
budgets, . stitutions themselv2s have put off long-term capital
investments instead focusing on meeting short-term priorities. Such
ptanning is encouraged by our system of awarding support to
indfviduals and not institutions, further hindering long-term planning

for fnstitutional in:.-umentation and facility needs.

As members of this Subcommittee, you are well aware of a growing
consensus that the chronic needs of our academic facilities threaten
the qualfity of our nation's educational and academic research
capacities. And as noted in a report by the President's Commission on
Industrial Competitiveness, our scientific knowledge and talent base

are two sfgnificant advantages that we hold over our competito, fin
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the world marketplace. The introduction of the Fu-~ua Facilities bfll
has given us the opportunity to take immediate zction to restore the

our natfon's education and research infrastructure,

At this time, I would like to comment on several pr .visions of the
proposed legislation. I do so within the context of stiongly

supporting its goals.

First of all, I belfeve that this legislation, conceptually, comes
¥ery close *to addressing the needs of the academic community. The
proposed ten-yezr matching grant p-ogram, designed to operate through
the agencies currently supporting R&D activities, would provide the
start-up funds and leveraging mechanism necessary for facility renewal
and expansion. Such a program also would orovide institutions «ith a
viable alternative source of research facility support -- one that
operates under the process of peer review tO0 guarantee the best

use of federal dollars.

The Title I provision authorizing NSF to desian, establish and
maintain a data collection and analysis capabilicy fo- research needs

iss ssment also addresses several needs.

This plan not only ensurrs feedback on the impact of the proposed
program, but will help prevent a future facilities crisis by providing
information essential for long-term planning. The information

generated by such an assessment, however, would be even more valuable

Aruitoxt provided by Eic:




274

to institutions if it included an assessment of science and
engineering educational facilities. Therefore, I encourage the
Subcommittee to consider broadening the scope of the needs analysis
provision to include an assessment of educational facilities for

science and engineering.

Mr. Fugqua is to be especially commended for recognizing the needs of
colleges and universities which are not among the nation's top 100

research institutions.

As he stated in his testimony before this subcommittee on July 30,
“research is a combination o' people and adequately equipped
laboratories.* This is particularly true at these newly emerging
institutions, where faculty members are committed both to
participating in federal R&D programs and to educatiny science and
engineering students who terminate their education with a

baccalaureate degree.

The efforts of these researchers produce benefits other than the
practical research gains, helping to promote the continued advancement
of our nation's scienti1fic effort. In fact, a recent study by the
Great Lakes Colleges Association concludes that a high proportion of
science graduates from primarily undergraduate fnstitutions go on to
succeed fn post-graduate wo earn doctorates, and become faculty

members at leading research institutions.
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At the same time, the research {nstitutions who have not attained Top
100 status also require special attention. MWithout the resources of

graduate and research programs, these in:ti<utions face the difficult
task of balancing the high custs of increased science and enginsering
enrollments with declining enrollments in lower-csst liberal arts

programs.

The provision in H.R. 2823 setting aside 15 percent of the total
funding tor institutions not among the top 100 research univarsities
begins to address the imbalanced distribution of federal funds under

the current sv.tem. 4

This provision, however, merely formalizes the distribution of
research funds that now occurs through grant competi.ion. Instead, I
urge that this percentaye be raised beyond the status quo so as to
more adequately reflect the contributions made by these institutions
which, due in part to their commitment to the education of science and

engineering baccalaureates, are not highly recearch oriented.

I would also recommend that the Subcommittee encourage dual usage of
facilities constructed or renovated under this program. Such &
provision would help underscore the need for both ejucational and
research activities as a means of improving the nation's science

education and research.

On another note, I belijeve that the ratching component of the Fuqua
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Facilities b 11 provides an effective means for the Federal Government
to encourage -- and even pressure -- other funding sources to help

support the goals nf this legislation.

This provision will also <erve to strengtlen the partnership between
the lFederal Government, institutions, and (ndustry in their common
commitment to the nation's education and research {nfrastructure. [t
should be noted, though, that the matching requirements present
steeper challenges to smaller institutions, many of which are just

beginning to develop a constituency of donors.

In considering this 5111, I wruld encourage the Subcommittee to engage
in some discussion of support for the maintenance and operation of the
facilities which would be provided for under this legislation. With
the benefit of hindsight, it can now be said that greater
consideration of this issue in the 1960's would probably have extended
the 1ives of buildtig that we are struggling to renovate today. It

would Le an error of short-sightedness to fgnore this issue once more.

€inally, [ urge the Subcommittee to give careful attention to the

impact that the implementation of H.R. 2823 would have or the cusrent
research base., .onsideration should also be given to seans of

ensuring stabilitys in funding the program in the future.

In conclusfon, [ bilifeve that the Fuqua Facilities bill is based on a

series of sound concepts about the needs of our education and research
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infrastructure. Simply stated, they include-

0 An acknowledgewent that facilities are a real and mandatory
factor in deteiwtning the costs of a comprenensive research

infrastructure

o Recognition that support for education and research

facilities is an investment in our nation's economy

0 An appreciation of the benefits of a diverse research

community and the corresponding needs of its members

0 An understar4ing of the dependence of each institution's
education and ressarch efforts upon its physical

infrastructure

I urge the members of this subcommittee to keep these ideals in mind
as you consider this fssue. For if this legisiation is to attack the
factlities cricls with any degree of success, 1t must remain true to

these goals.
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Mr. WALGREN. Thank you very much, Dr. Wright.

Well, we certainly appreciate the range of comment that all of
you have given us.

Can I ask for some general reaction to this 15 percent provision,
along the lines of what your instincts are that our distributive
functions should be. I do think that there certainly is the potential
for schools to be left and then never to be able to get pack into the
competition. And we do know that under present peer review ap-
proaches, at least by the National Science Foundation, there are in-
stitutions that don’t do as well as others in those competitions. And
there are sections of the educational process, and particularly the
undergraduate liberal arts area—but you indicate also, Dr. Wright,
the smaller engineering schools which are providing substantial
training grounds for future researchers that we do rely on, and yet
they are coming through without any contact at all with the kinds
of resources which we want to provide those who go on to become
our best scientists.

The present 15 percent, as Dr. Wright says, is about the present
distribution among the schools. In other words, those those who
aren’t in the top 100—get 15 percent of the Federal research dol-
lars. And here we would say, well, they got 15 percent on that
scale, we will give them 15 percent on this—in this function—on
this purpose.

Are you folks concerned about schools being left out of this proc-
ess and then not being able to attract and hold the critical mass, as
I think Dr. Hosler was mentioning—if I am not mistaken, who that

was.

Dr. Rosenberg, do you want to start?

Mr. RosenBerG. Well, there are certainly many needs that our
colleges and universities have. I had thought that the specific focus
of H.R. 2823 was on research facilities and not on training and
more broadly defirzd educational facilities.

I agree that if you want to look at all the needs, the bill will be
more than half a billion dollars a year of Federal participation and
more than $1 billion a year total costs. I think that the 15 percent
minimum funding for the institutions not in the top hundred of
curt “nt research grant funding is a reasornable one within the con-
tex. of the bill as defined by its title and by its purpose.

Mr. HosLER. I would like to comment, too, that I think one of the
richer parts of our system in this country and education is its di-
versity. And while I applaud Dr. Sissom’s organization, ABET, that
credits universities and tries to maintain some minimum stand-
ards, I think we do run a risk if we do anything to weaken the
smaller institutions of somehow limiting that diversity. In a rapid-
ly changing socie*y, one never knows who is giving the education
tﬁat might be th best fit for future needs.

So I think the 15 percent is appropriate. And as was indicated, if
you really want to embrace tlie total educational experience, you
are going to incur a much bigger indebtedness than we are talkmg
about with your $500 million a {::r. I think it is a legitimate an
important concern to maintain this diversity and the availability of
education geographically to the largest possible segment of the pop-
ulation. The whole land-grant principle—some of us here represent
land-gr ant institutions, is to educate the sons and daughters of the
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working classes, and sometimes you have to make that geographi-
cally available because some of these people are not able to go
lagf distances to obtain an education and pay a very high price.

I endorse the idea of trying to assure that smaller institutions
are not shut out of this %rocess, but it would require very careful
screening to make sure they don’t try to do everything acrues the
board and that they concentrate in some areas of engineering, for
example, or some areas of science, because there’s no way every in-
stitution in the country can have a full complement of equipment
and expertise in every field. MOu have to be very careful that
you don’t spread yourself too thialy.

Mr. Sissom. May I piggyback on that, please, and alsv onto Dr.
Wright'’s statement a moment ago.

The number I gave from the ASEE study over a 7-year period of
8 roint something percent reduction in space per graduate student,
was 38 percent for the smallest of the schools, if you divide them
into four categories—it was 38 peccent for the various—for the
smaller schools. And we are talking about per graduate student—
the reason that parameter was selected, of course, is they are alleg-
edly doing research in graduate programs is the reason it fits.

Mr. WaLGREN. There were also graduate students in the smaller
nstitutions?

Mr. Sissom. Oh, yes. Yes, the number is per graduate and not
per—per total student.

Mr. WALGREN. So something very different is going on in the
smaller schools——

Mr. Sissom. That’s right.

lllvlr. WALGREN [continuing]. Than is going on in the larger
schools.

Mr. Sissom. Yes; and I think this would argue fo: increasing the
number, as Dr. Wright said, alshough I said 1n my presentation
that I think the NSF assessment will help us know more what we
ought to do. I thin} “he data will be better when that assessment
gets under way.

Mr. HosLer. As graduate schools and we have a stake in these
smaller schools, larger research universities, because these arr a
source for graduate students, and w.. would like to see them enter
in graduate school with appropriate educational experier. .es based
on up-to-date laboratories and coi:aputers, and so forth.

I could, again, cite anecdotal evidence of people from some—and
I have done a lot of lecturing at small universities and sometimes
I'm appalled at the lack of facilities aad luck of expert faculty in
institutions that are giving engineering degrees, or chemistry de-

ees, or physics degrees. And I think the figures you quote—as D~

issom has quoted—indicate that we have somewhat depreciated
the facilities and the expertise available ir many of these small in-
stitutions.

Mr. WarGreN. Now one of my sort of recuiring thoughts is that
although you probably can and should resist concentration at every
juncture if there wer: other pars of the system that were heavily
committed to distributive strength, or increasing the strength in a
distributive way—you inentioned a geographical way—as far as I
know, at least within the National Science Foundation there’s zero
geographical requirement.
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Now, there is a distributive requirement but in a very small pro-
gram, and I don't know what we are doing in land-grant area. I
suppose the States are doing something there.

ut my point is that if you had real commitment in other parts
of the system to assure the quality of education in institutions that
miﬁht not be able to compete for {hese grants, you would be more
willing to allow the grants to be more focused. But absent that, it
really makes you want to resist the concentration of targeting
these kinds of resources.

And I gvess—another question just for discussion—when the Na-
tional Science Foundation was first created, they did recognize that
the tendency of concentration in academic research and attempted
to urge the Foundation to work against that. But it seems that in
those intervenix}g 35 years, we are crossing a threshold where the
natural forces of concentration are dramtically accelerating as in-
struments become 80 singular snd beyond the reach of the ordinary
educational institution. And has that gone to the point—has that
accelerated to the point that we really better start to resist pro-
grams that would tend to concentrate research capability to the ex-
clusion of other institutions?

Mr. HosLEr. There is a National Science Board study which I
saw last month which addres-2s this geographic distribution and I
think shows that things are pretty well distributed geographically
in proportion to poprlation from NSF.

ou might want to look at that study. I think that does handle
that pretty well.

But I think the colonel from DDR&E who testified earlier this
afternoon indicated they are addressing the fellowship problem and
travel grants, and so forth, to give access to these fucilities cn the
part of people from smaller institutions or from 1 instituticns
where there are concentrated facilities that can only be cne of a
kind, or two or three of a kind. I think that’s a very important con-
cept that there be fellowships available, or internships available so
that at the very ‘east, faculty and graduate students can have
access to these one or two of a kind facilities. Very often the facili-
ty would be available to them were they able to sustain themselves
at that facility for the summer months or for a few months a year
to do experiments—and that does happen in lairge part in some fa-
cilities which have built-in funds, whether it’s A.gonne Laboratory,
or Brcokhaven, where there are built-in funds to provide access to
their facility on the part of peo‘;._e from all over the country.

Mr. WALGREN. Dr. Anderson?

Mr. AnprrsoN. Well, happily, I think, to some extent this prob-
lem is self-regulating, at least in one aspect. Large universities that
are pursuing very complicated research programs demanding very
large and expensive and complicated instruments, also require spe-
ciafista to operate and to run them.

"his bill being directed towards the equipment part of the equa-
tion, you see, allows universities, large or small, to icipate in
the program, whatever their means, and the responsibility of pick-
ing up the operational costs and the personnel costs, and so forth,
that go to this part of the equation cume from another source. And
earlier I called attention to the decision—the programmatic deci-
sions that had been made in the pasi decade or so—program man-
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ers have been somewhat analogous to having a common commu-
nity auiomobile where everyone is pretty willing to put in the
morey for the gasoline and to feed the car the gasoline, but nobody
thinks much about the oil and the tires.

And our problem now is simply we have neglected a very essen-
tial of our overaul research enterprise that happens to be cen-
tered in the equipment area, maintenance of eﬁtlxipment, the re-
placement, and so forth. And the virtue of this bill is directed spe-
cifically to that of the problem. And for my part, I recognize
the 'ogitimacy of what’s been said about the needs of small univer-
sities and so forth, but I do not personally think they are threat-
ened in any way lg;_this bill.

Mr. WALGREN. Dr. Wright?

Mr. WriGHT. I would—to take a slightly different tack—I think
you are onto an issue that is of national significance and probably
1sn’t being discussed by universities, and that is the distributive
issue. I don’t think it's primarily an educational issue. I think it’s
an economic issue. That what we find, I do believe, is the concen-
tration that you referred to where it’s more and more—gettin,
more and more concentrated, because the Government researc
support in the university provides a nucleus for economic develop-
ment. And so that the distribution of research funds is no longer
just an educational matter, or a research matter, it really is an eco-
nomic matter, because where those funds go they nucleate an in-
dustry which will be the modern industry of tomorrow. And so I
think there is a distributive issue because the distribution of Feder-
al money really controls the economy in that part—in the proximi-
ty to where the money is being distributed, and it is not just a
matter of research and education.

Mr. WaALGREN. And that would feed on itself to the degree that
the local industry then provided the matching grants for future
funding and—if you weren't in that first round, you fail behind
pretty fast.

Mr. WriGHT. Yeah. If you are trying to build a high technologz
cluster today, then you are—you've got a difficult problem wit
catching up, that’s right.

Mr. HosLEr. That’s one of the reasons I felt you could maybe le-
verage those funds to a greater degree than is specified in the bill
because there is the local interest on the part of husiness and in-
dustry, and on the part of the State development of authorities. So
that they are will'mﬁ to ante up because they see the industrial de-
velopment which follows the research.

r. WALGREN. Of course, a true have-not university would really
have trouble matching a 70 percent, coming up to 70 percent as op-
posed to 50 percent.

Mr. HosLer. Probably so. But it would be a good motivating
factor for their development office. [Laughter.]

Mr. WaLGREN. Did you want to add something, Mr. Baker?

Mr. BAkER. On a shightly different topic, Mr. Chairman.

Mr. WALGREN. Sure.

Mr. Baker. I wanted to—to give my answer to your earlier ques-
tion this afternoon concerning the relative magnitude of the funds
proposed to be appropriated. And my answer is, if I can rely on the
number which we have developed for our system and extrapolate
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that nationally, one would find that probably something on the
order of $15 billion rather than $10 billion would be—that’s how
my calculation would come out. So at least by that crude measure,
one can see that the $10 billion ce. tainly is in the right ball park.

Mr. WaLcreN. Uh-huh. Is that based on your $4 billion
number——

Mr. Bakzr. No, no, sir.

Mr. WaLGREN [continuing]. Or your $1.6 billion?

Mr. Baker. It's based cn the $1.6 billion. If I assume that some
80 percent of the $1.6 billion are for science and high technology,
that crlculation comes out about $13 billion, or $12.8 billion in fact.

Mr. WALGREN. ] see.

Mr. BAKER. So by that calculation at least it shows that the $10
billion is certainly in the right ball park and not overstated by any
means.

Mr. WALGREN. Do you have any advice on the question of criteria
for the competition? How are choices to be made between these
proposals? Now, I guess each agency would be a little bit different.
You have multiple funding sources here, each making its own deci-
sion, and I guess using their own criteria. But are there wa
that—I suppose there are ways you could work those criteria to
more inclusive of some settings that would otherwise excluded.
Your criterion was that you wanted to build strength where it is
presently not. You could select for the opposite, couldn’t you?

Do you have any suggestions on criteria that—you know, we all
say, well, we want quality and we want excellence. How is that to
be judged? Yes?

Mr. RosenBerG. Well, I think one criterion that hasn’t been men-
tioned is the manner in which the proposed activities fit in with
defined national need, whatever that is—each of the six agencies
has its own menu of projects which in a given year or in a given 5
year period it thinks are important to be pursued. So I think that’s
certainly one of the important criteria.

Second, to the extent to which I take the reading of the bill that
the aim of the bill is to further research capacity of the country—
one has to look at quality. I think that that is really almost the
overriding criterion. I think that there can be some distributional
ones that can be added, but certainly the question of quality cannot
be left out.

Mr. dosLer. If you take vne inverse to that, you could dispense
unlimited funds and perhaps not wind up with much of a product
at all if you did it all on a distributive basis and used the inverse of
track record or credibility based on past performance. It seems to
me the minimum of your 85 percent has to be Lased on national
needs plus track record and performance and I think it’s very im-
portant as to whether an institution or the community in which an
institution resides is willing to make a partial investmer.t. And so
even as written with the 50 percent matching you have a pretty
good guarantee that people must have some commitment in an
area before Jhey are going to get any of these funds. I think that
commitment is terribly important.

Mr. WaLGREN. The bill as it’s written mentions that the criteria
will include, among other things, the contribution which the
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project would make toward the range of training needs—national,
regional, and State research and related training needs.

ow, if you were to turn something like that over to these agen-
cies they would essentially have a free hand at that point, wouldn’t
they? And they really could choose whatever project they wanted
to choose because it’s not stated in the bill how they are to weight
this, so that they really would be able to direct those funds wherev-
er they chose to direct them at point, wouldn’t they?

Mr. HosLEr. Yes, very flexible.

Mr. ANDERSON. I think this is one of the most attractive feat. ces
of this bill, that it’s written in what seems to me to be in an ex-
traordinarily well balanced fashion. There are some things about it
that may be a little trouble seem to—troublesome to one party or
the other. Now we have to take into account, as you have in the
early session, the feelings of the agencies—and I noticed that they
were not overly enthusiastic about this bill. I was surprised but—
that there wasn’t more enthusiasm for it than I detected. And I am
surprised and sorry, too, that there was not. Nevertheless, we can
be relieved that there was not outright ogposition and t?:ﬁ may go
along with it. And I think that’s one of the things that ill charac-
terize these hearings and the debates as the bill goes through its
process. But quite honestly, to say again, I think it's well balanced.

And I say other—one other thing, too, about the experience in
the private sector. It may be useful for you to ﬁet the advice of
some people from basic research laboratories in the private sector.
And I would suggest the Exxon Laboratories, the Schlumberger
Laboratories, the Shell Development Labora‘ories in our State.
And when you talk to them about how they finance their equip-
ment and manage their equipment, you will be surprised perhaps
to learn that a 45 percent over—overhead rate, or indirect cost re-
covery rate that was being cited earlier today, doesn’t come any-
where near covering the indirect costs that are actually associated
with the research operation. Indirect cost rates that are charged
within the company in most of these places are 100 percent, or
thereabouts, and in some cases exceed 100 Be:cent.

Not only that, if you look into the Shell Development Laboratory
and see what their inventory is, you will find they have a little
more than $100 million worth of analytic equipment in this one
laboratory in Houston, and they spend $4 million each year on
maintenance and operation of the equipment, and another $£ mil-
lion on new acquisitions. This is just to keep current. And they
spend the minimum that they have to spend in order to meet their

corvrc&etition.

en you look at the full cost of an operation like that in the
private sector, you begin to realize the predicament that universi-
ties find themselves in today.

Mr. WALGREN. As we——

Mr. Bakgr. Mr. Chairman——

Mr. WALGREN. Mr. Baker.

Mr. BAKER [continuing]. On that topic, you askc1 earlier—I be-
lieve you or one of your colleagues—asked Mr. Bloch the question
related to funding for Department of Energy laboratories or other
national laboratories. We manage three Department of Energy lab-
oratories, and I can tell you that the difference in quality sophisti-
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cation and advanced state of the art of the equipment in those
three laboratories and our campuses is absolutely striking, and
there just is no comparison. So there is clearly from that one piece
of data a remarkable difference in the level of funding for instru-
mentation and facilities in those laboratories as against at our
campuses.

Mr. HosLer. I don’t know what your understanding was, but
when I listened to the testimony earlier today, it seemed to me
that what NSF and DOD are doing now exceed what is called for in
this bill and would result in no change, or perhaps a decrease if
they wanted to take the bill as gospel. The bill doesn’t address
what is happening now. I don’t know how it will look in the other
agencies in the bill, but as I listened to that discussion, I
had the impression that maybe this doesn’t do anything if the
other a%gncies are already addressing the problem in the way DOD
and NSF are.

Mr. RosenserG. Well, I think it depends on what—how you
define facilities. Is it facilities plus 0%uipment and is it equipment
over $10,000, equipment over $100,000, equipment over $1 million?
It’s true if you take equipment plus facilities, NSF is doing better
than that now.

Mr. HosLzR. Yes, and——

Mr. RosENBERG. And DOE also.

Mr. HosLER. I'm not familiar enough with that.

Mr. RosenNBERG. I had thought this bill was coming to the part
that’s been neglected. We've seen this wonderful new push toward-
su lgort of instrumentation equipmert, by DOD, , DOE and
NSF in the past 3 years. But the part that’s been left out in the
Fedext:al participation level is the bricks and mortar in your word
ing of—

r. WaLC .&N. Hcw the definition of the equipment was divided
beiween heavy, fixed equipment as opposeﬁ to portable equi
ment—is that the idea? And the way I heard it, I heard NSF would
have satisfied the test if you consider fixed equipn:ent. But the
DOD did not—most of their money was going into a more transfer-
able, or specific equipment effort, and that they felt they wovld be
short on the fixed equipment plus a bricks and mortar formula.

Mr. RosenBERG. Well, Mr. Bloch did mention shipe and wind tun-
nels. But I think lots ¢f shat racney is for computers and for spec-
trophotomevers and things that can be hauled in and out.

Mr. BAkER. I might say that definition is really critical here in
trying to discuss this with some degree of intelligenre. And I sus-
peci that—that as we look at our equipment needs, instruiuenta-
tion needs—at least in our—based on our inventories, we just
simply don’t have the resources, and the Federal money just isn’t
there to outfit the laboratories as we need to, particularly in those
advanced state-uf-the-art sciences. And another factor there is that
the cost of the eﬂl:-lipment for today’s science has really multip'ied
exponentially. I think I heard earlier cited a $300 microscope and

now it’s $1 million—for an electron microscope. Well, that—those
are rea: numbers. Those aren’t imaginary numbers, they are real—
and that certainly exacerbates the probiem.

Mr. WALGREN. Well, all right. Well, we certainly appreciate your
coming and talking about this with us and for the record, and we
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look forward to interacting with you and trust you will follow what
you hear about it and send us any further comments and views
that you come across. We appreciate your being a resource to the
committee. Thank you all very much.

[Whereupon, at 4:30 p.m., the subcom:nittee adjourned.]




H.R. 2823, THE UNIVERSITY RESEARCH
FACILITIES REVITALIZATION ACT OF 1985

THURSDAY, OCTOBER 24, 1985

HousE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND TECHNOLOGY,
SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY,
Washington, DC.

The subcommittee met, pursuzst to recess, at 1:43 p.m., in room
2318, Rayburn House Office Building, Hon. Doug Walgren (chair-
man of the subcommittee) presidir.g.

Mr. WALGREN. Let me call us to order. I apologize for the late
start.

This afternoon the subcommittee continues its hearings on the
research facilities modernization problem at U.S. colleges and uni-
versities. We have asked our witnesses to provide us with their
general views on facility needs and their suggestions on how to
meet those needs, particularly in light of House bill 2823,
the University Research Facilities Revitalization Act, which has
been introduced by the chairman of the full Science and Technolo-
gy Committee, Representative Fuqua.

As I mentioned at the beginning of our hearing on Tuesday,
there is a lot of interest in this legislation, and many groups, insti-
tutions, associations, and individuals have offered us their views,
and we encourage that to happen.

We have received more requests to testify than we can accommo-
date, but our subcommittee remains open for views and positions
that people would like to submit, and we will be able to incorporate
at least a good number of those in the record which we ultimately
create.

We have a number of witnesses today, and I think I should say,
in the interest of time, that I would ask you to make your presen-
tations as direct as you can. Full statements will be reproduced in
all their fullness in the record for later review by everyone who
will have access to that, including the general public.

So in terms of the written statements, there will be no problem
in having them be literally part of the record, and I certainly
would encourage you to focus on parts and points which you really
would like to underscore, because it will then stand out in the proc-
ess more fully than if it is simply part of a written submission. So I
would encourage you to focus on that.

We will hold the record open here for opening remarks of our
ranking minority member, Congressman Boehlert, who we believe
will be here shortly.

(287)
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I would like to recogrize our colleague from North Carolina, Mr.
Valentine, for an opening statement.

Mr. VALENTINE. nk you very much, Mr. Chairman.

The legislation which we are considering this afternoon, the Uni-
versity Research Revitalization Act of 1985, is of great importance
to our entire Nation as well as to our research universities. Qur
research universities have a dual role. Not only do they provide the
facilities for actual research, but they aleo train our future scien-
tists and engineers. The students at our universities today will help
us to remain dynamic, innovative, and competitive tomorrow.

I am delighted that we will hear from an outstanding group of
witnesses today, and I am especially pleased that among these wit-
nesses will be Dr. Craufurd D. Goodwin, dean of the graduate
school and vice provost for research at Duke University in
Durham, NC.

Dr. Goodwin is a distinguished economist who has authored a
long list of scholarly publications. He has also directed several
major cconomic projects for the Ford Foun lation and the Brook-
ings Institution.

. Goodwin's participation in this hearipg is important for two
reasons. r+* ', hi: advice, based on his exjerience and expertise,
wili be invaluzble to this subcommittee. Second, his prasence is a
reminder of the major center for scientific research and develop-
ment located in the Raleigh-Durham-Chapel Hill area of North
Carolina.

Duke University, the University of North Carolina, North Caroli-
na State, North Carolina Centraf, University, and Research Trian-
gle Park, and a number of related institutions ccnstitute one of the
most productive centers of advanced research in the United States.

Dr. Goodwin will describe some of the projects and efforts in
which Duke is involved and explain the importance of Federal
funds in providing up-to-date facilities to support this research.

Without my presenting a project-by-project or discovery-by-dis-
covery account of the scientific leadership of this portion of the
Second District of North Carolina, I think that my colleagues will
agree that the Research Triangle is an impressive example of the
potential benefits of cooperation among Government, universities,
and the private sector.

I believe, Mr. Chairman, that the subcommittee will learn much
froin Dr. Goodwin and these other witnesses. This is a vital subject.
Our research universities are . national resource which must be
maintained and modernized if the United States is to continue to
stand for innovation and leadership.

Thank you, Mr. Chairman.

Mr. WALGREN. Thank you, Mr. Valentine.

We want just to clear unanimous consent for any photographs
and television taping that folks may be interested in doing. With-
out objection, you are very welcome to be here, and we are glad
you are.

The first panel, let me call to the table Dr. Don Phillips, who is
the executive director of the Government-University-Industry Re-
search Roundtable; Dr. John Sherman, vice president of the Asso-
ciation of American Medical Colleges; Dr. David Garin, treasurer of
the National Coalition for Science and Technology, who is accom-
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panied by Dr. Phillip Speser, executive director of the National Co-
alition for Science and Technology; and Dr. Craufurd Goodwin, as
Mr. Valentine has said, vice provost and dean of the Graduate
School of Duke University.

Gentlemen, welcome to our record here. Just for continuity’s
sake, why don't we start off with Dr. Goodwin, and then fall back
into the order in which I introduced you for the record.

Dr. Goodwin, why don’t you just start off? Welcome to the com-
mittee.

STATEMENTS OF CRAUFURD GOODWIN, DEAN, GRADUATE
SCHOOL, AND VICE PROVOST FOR RESEARCH, DUKE UNIVER-
SITY; DON L PHILLIPS, EXECUTIVE DIRECTOR, GOVERNMENT-
UNIVERSITY-INDUSTRY RESEARCH ROUNDTABLE; DAVID
GARIN, TREASURER, NATIONAL COALITION FOR SCIENCE AND
TECHNOLOCY, ACCOMPANIED BY PHILLIP SPESER, EXECU-
TIVE DIRECTOR, NATIONAL COALITION FOR SCIENCE AND
TECHNOLOGY; AND JOHN F. SHERMAN, VICE PRESIDENT, AS-
SOCIATION OF AMERICAN MEDICAL COLLEGES

Mr. GoopwiN. Thank you, Mr. Chairman, and members of the
subcommittee. I appreciate the opportunity to appear before you
today. My name is Craufurd Goodwin. I am dean of the graduate
school and vice provost for research at Duke University in
Durham, NC.

I have submitted written testimony which has been distributed
to you. In the few minutes available to me now, I would like to
review the highlights of this testimony.

First of all, I must emphasize that this proposed legislation re-
sponds to an enormous problem facing all research universities
today: how to house and to sustain the research of those members
of our faculties who stand at the rapidly changing frontiers of sci-
ence. The science which we do in our laboratories and on our com-
puters and research vessels is the principal means through which
this Nation retains its technological superiority, yielding both the
ideags and the trained personnel upon which a modern economy Je-
pends.

The problem for the sponsors of science today—Government, pri-
vate industry, and universities—is not simgly to replenish people
and instruments. Advances in knowledge sometimes force changes
in the form and style of scientific endeavor, rendering inadequate
or obsolete the large capital structures which house the science.
How are these to be replaced? Inattention to these fundamental
needs will block the progress of science even when other needs for
training and equirment are attended to.

I have drawn attention in my written testimony to several major
research facilities on the Duke University campus which are oper-
ated cooperatively with our neighboring institutions, the Universi-
ty of North Carolina at Chapel Hill and North Carolina State Uni-
versity at Raleigh, all of which were built with some form of Feder-
al assistance under earlier enlightened legislation.

I described the Triangle University’s nuclear laboratory, the
Phytotron, and the Triangle University’s computation center. I
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might have added also, the research vessel Cape Hatteras, operated
jointly for the National Science Foundation.

These facilities are all now in need of new construction because
of the rapidly advancing science in the fields they represent. We
cannot envision where construction funds can be found without sig-
nificant leadership from the Federal Government. This condition is
just as true for our traditional science departments such as chemis-
try, geology, or computer science as for the special ccoperative fa-
cilities. Put most simply, the price of staying on the frontier of sci-
ence is providing adequate facilities for research. The need grows
virtually as rapidly as does the imagination of our sr.ientists.

I especially like the matching requirement in the bill. Even
though for a private university this condition can be onerous, I
think this feature acknowledges the n~ed for at least a quadapar-
tite partnership in meeting this challenge. A matching provision
will ensure that the State governments, the private sector, and the
universities themselves will join in to achieve a result which is in
our mutual interest.

I do hope that at the start of this program at least some means
may be found to make the funds aimed at facilities revitalization
additive to, rather than substitutive of, research and development
funds now in the departmental budgets.

I appreciate the serious problem of the budget deficit, but I am
mindful also of the dependence we have upun technological im-
provement to bring about the economic growth which will help to
eliminate this deficit. It will be regrettable if the funds to revitalize
our research facilities must come at the expense of the science that
takes place in those facilities.

I have very few suggestions for adjustments in the bill. I recom-
mend that the coverage be extended specifically to include such re-
search-related capital facilities as repair shops and the fixed equip-
ment that goes into them. At the same time, I think it should be
made very clear that this is not a bill to provide for new research
insirumentation.

Also, I would like to see consideration given to a larger role for
the National Science Foundation in the distribution of funds under
the bill. The NSF unquestionably has the experience, tradition, and
mission to distribute these resources efficiently and fairly through
a competitive peer review process.

Let me thank you again for affording me the opportunity to
speak to you today in support of this farsighted legislatior I will
be delighted tc answer any questions.

[The prepared statem2nt of Mr. Goodwin follows:]
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TESTIMUNY OF LHRAUFUKD GOODWIN
buke University

uctober <4, 1985

Mr. CLhairman. and members ot the Subiommittee, | appreciate the
opportunitv to appear before you today. My name 18 Lrauturd boodwin a)d
I am Dean ot the Graduate School and Vice-Frovost foi kesearch at Luke

University, 1n Lurham, North Larolinas.

The bili before vou, H.K. 2823, addresses an 1mportant problem on
university campuses. before Commenting on the specitic provisions o+t
the bili, let me share .- ith you & few observations regarding the need
t~ the tederal government ‘o 1nvest funds in Capital resources for

research, using the situation at Luke University as an sxample.

tosearch hevitaiization newzos at buive

Duke University ham & mixture of typical and unusual research
facilities. In addition to science and engineering laboratories,
libra-ies, aachine and electronic repair shops, the University has a
large animal care facility, a regional computing facility, shared with
two other neighboring research universities, a special plant growth

facility cCalled a Phytotron, and a regional nuclear laboratory facility
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calied (UNL, or irianqgls Universities Nuclear Laboratorv. sll of these
specializea lerQe researcn racilities have been Jenerously supported by
tederal +¢unds, some ot the major funding agencies ha's been the
National Institutes ot Health, the National science roundation, and the
Lepartment ot Enerqy. Indeed. 1t 1% accurata to sav that without the

support o+ these agencies. these tacilities would not exist.

the history ot the construction tundin@ tor two ot these regional
resssrch tacilities, [UNL and the Phytotron, is instructive, as it
1llustrates the ettectivensss of just the sort of matchinag tunding mcdel
propused by the bill. Back 1n the mid-194U s the National Science
Foundation had two programs that funded resesrch tacilities construction
and renovation--—the Graduate® Science Facilities FroQram and tne
Spscialized Research Facilities Support Frogram. These two proarams
partially funded the construction for both of these tacilities, with
Duke Univereity providing matching funds., The facts suggest that,
without the federal .ratching program, severdl hundred graduate students
in the tlelds of nucleer physics and plant bioleQy (including Georae
keyworth. the President s Science Ady.sor) would not have had access to
these unique resssrch and training resources. §ince the completior of
these two tacilities in the mid-1960 s, the graduate students working
both at TUNL end the Phytotron have come not cnly +rom Duke but from our
neighbors, the University o+ North Caroline at Chepel Hill and North

Ceroline State University at Raleigh.
TUNL, I should add, is the home of the world s first Cyclo-Gra¢f,

which 18 uesd to make precision measurements for neutron and chargqed

particle reactions. The Fhytotron is one of two or thres controlled
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plant Qrouwth snvironment tacilities 10N “he Unitwd btates, |he building
has MOre than 4& separatslv controlled Qrowth cnamoers which can be used
to test the orowth responsss ot dit+t+srent plants under ditferent

conditions,

Nei1ther o+ these tacilities has been renovateg or substantiallv
added tO SI1NCE® 1t waws built 1N thne mid-sixties, both toresses the need
10 expand within the next tnres or tour years. #Ht this point i1t 18 not

clesar whers the tunds wiil coms from to +i1nance the construction.

Consider thas example ot IUNL. Ihe t+acilaity opsrating costs are
covered bv @ +i1ve ysar contract with the Dspartment ot Energy. DUt cen
request @ line i1tem aOProprietion +or capital sxpsnditures for IUNL 10 &
tuturs eppropriations bill but thers ars oroblams with this mschanism
aside from 1ts vulnerability to the legielative Procsss. fhe main
problem, from [UNL % point of View, is tre lag i1n time be-wssn wnen (UNL
provides DUE with en sstimats of 1ts capital costs and the timy the
money 1% appropriatsd, roughly two vears later. In the interim the
capital coswts have risen and other cheanges have teken place. Yst DUt
doss not have Lhe euthority to provide other funds to make adiustments,
lsaving (UNL with a dabt, 1f the project procssds, that must bes pard,
The restrictions on DOE ® +unding of cepital resources trom its raqular
R&D budgst ars ssvers. DOE grantsss cannot sven buv furniturs with DUE

tunds,

ihe opsrators at the Phytotron have saveral capital projlescts in
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mint. 11 tunds were 10 bhecume avallable. H'l could maie new ana
valuable resea cn POSSIOLE. UM Ma)or Neso is ftor tall growth cnambers.
Ail Ot tne present ones are® seven reet tall. {his mesans thet onlv yvouna
plants can Os studied 1N the Cnambers. {all chambers, ot lZ to |3 ¢tmat.,
could accomodats older piants, sspscially trses. Such chambers could bs
fi1tteo 1nto the pressnt ouilding. Ut courss. sven mors ussful would be
to construct an adoi1tion to the buildin@ that could accommodats tallsr
chambers. with room tor ssvera! tress 8t oncte, making helptul comparison
stugies possible over longer pesriods Oof t.me. A sscond nesd ;s for an
air tilter systsm to cleanss the air coming ;nto the Phytotron of ths
chemical oollutants that are incrsasingly a problem i1n North (larolina.
Such pollutants may bd aftrecting the Qrowth of the plants i1n s

laboratory.

Another i1mportant regional research facility is the Triangle
Universities Computd.ion Center. A jointly supportsd reqional computer
hetwork ot the thres universities, Duke, UNL-Chapsel Hill and NC btats,
TUCE will be ths logical place for the region s first supsrcomputer, as
soon as ths funds becoms aveilabls. An attachment to this testimony
provides additional information about soms of the important rasserch

under way at TUCC.

Returning to ths subject of Duke University's nssds, ths
university s regular laboratory space 1w an squally important Componsnt
ot 1ts ressarch facilitiss. Hers ths nesd for rsnovation and
construction far outpsces ths university’'s resources. In this, Duke s

situation is quite typicel of that found at most major ressarch
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universities, includino our nearsst ne1Ghtors. the Universitv ot North
Larolina a° Chapsl Hill and North Larolina Ltate Univers.tv. io
i1llustrate. lat ug considsr the sxampls ot the nesds )n the disciplins

ot chemistrv.

sSeventessn vears ao?, Uuke University constructed & sorslv nessdsd
new chemistrv bullding. HGain. the sarlv history ot the building 8
+1NancinG i1llustrater the key rols that the {ederal goverhment has
playsd 1n ths provision Of ressarch and teaching buildinas. Ot the 7.9
mllion in total construction costs ot the new chemistry building, the
National S-isnce Foundation s GLraduate Scisnce Facilities Frogram

provideo ove $1 mllion. ULuke coversa most ot the rest ot the cost.

lodav, this highly used facility can no lonQer mast thes nesds of
the chemists whoss ressarch 1t housass. Ihe desioh of the building was
appropriates tor the chemistry ot thoss days, which was primarily
synthstic chemistry. Synthatic chemistry requirss a sighiticant amouht
o+ banch soacs and many ventilation hoods and othsr dsvices to rssovs
the tumes trom the buildihg. Ihe chemistry builoing 18 thersfors wsll
supplisd with bench spac ¢+ and hoods. Not surprisingly. since ths
building was constructsd, ths laboratory nsasds of synthetic chemists
have changsu. Lassrs ars now commonly ussed for routins synthetic
applications, as wsll as in mahy other fislds of chamistry. This
tachnoloQy regquirss di+fersnt kinds ot Spacs ahd safsty rssources. In
addition, the frontisr work on ths ihterface bstwssn biology ahd
chamistry, now a very active tield, rsguirss containmant facilities

never orsamsd of as necessary in 1947,
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nAnother change 1Nh the ciscipline ot chemistry that has i1mportant
implicationa +or the rascarch tacilities 14 the need tor temperature
control. this 15 the result of the movement :Nn the t1eld awav trom
farqe-scale svnthetic work and towards Phvaical applications. HNot all
buildinga built in tha lveu 3 can be adapted readiiv to adequate
temoerature control, makino new bulldinQa necessarv it new ventures in
chemistrv are to be pursued. In the words ot the chairman of our
Chemistry DLepartment. Dr. Lharles Lochmuliler ‘“"better apace means batter

chemistrv.,"

Comment s Oh ol Jdoes

The bill H.R. 2823 as proposed would certainly help to channel
tederal tunds to finance® needed construction and reno' .+ in academic
research facilities across the cduntry. Since, howevi , y. are well
aware® ot what the bill seeks to accomplish, let me fost ins. ‘ad on how

the bill miQht be improved to achieve these Qoals more &« ‘ect vely.

An obvious and important issue to which you have no d. »t already
given some hought 1s the question of >w to define "researc
facilitien.' Since the bill contains np definition, let me pr.

one. In the bill, research facilities should be detined to meant

buildings or parts of buildings where research is

conducted, machine shops and other fabrication and
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repair facilities for ressarch esquipment, and +i1xed

research equipment.

Machine shops and othe- tabrication and repair facilities for research
equipment are ircluded 1n the definiticon tecause thev are a key resource
tacility for researchers. uWhen such shops are poorlv equipped, with
out-of-date machinery, frontier research can grind to a halt. As
ressarch equipment becomes more widely computerized and electronic,
sophistocated repair shops are even more sssential. Universities
subsidize the costs Of operating these shops, but the expense of
purchasino new equipment for them 18 sumetimes impossible for
universities to aftftord. It is unfortunate but true that universities

tend tO postporne buyingq such esquipment.

Notably excluded from my proposed definition 18 the broad term,
"research equipment.” In my viev 1f the term is used in its Qeneral
sense,inutead of the narrower term, “t1xed equipment,” the impact of the
bill on the research facilities of the nation could re significantly
muted. Federal mission agencies with a proven reluctance to fund
construction and rgnovation would meet the bill s spending requirements
by allocating the "ressarch facilities" monies on research
instrumentation i1nstead. More funds are always needed for research
equipment, but such a practice distorts the intestions of the bill and

shouil not be rermitted. Facilities needs are also qreat.

A mecond iwisue is the tormula the bill uses to determine the
amuunt each agency would be authorized to spend. In the current

version, that amount would be roughly proportional to that agency’'s
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currsnt obligations tor K&D to univarsitiss and colleqQes. Hy thas
formula, using tiscal vsar 19d/ authorization +1Quraes. ths Naticnal
science Foundation would be responsible for roughly 1/5 o+ the "pot.” It
18 interesting that, in l9élb, universitiss recslved about 1l/2 ot thair
KkU Plant funds ¢rom the National Scisncs Foundation., [hat tact 18
certainly borns out by bDuks s story. There may bs grsat lsgislative and
political wisdom in using the bill s prasant formula to distribute ths
funds across ths agencies. Yst historically ths National Scisnce
Foundation 8 COmmitment to university ressarch facilitiss and university
basic Sclsnce has bssn much mors central than this ¢formula reflects.
FarhaPs that agsncy 8 snormous Sxpesrisncs and understanding of the
naturs O+ rassarch at universit.ss , as wall as the kay role it played
in the 1960 8 in building the currant infrastructurs, ought to count for

something 1n the H111 8 design.

A third issus rslatss to the J5ill’'s tschnical funding provisions.
it ‘s provably important that the bi1ll raquire the appropriation ot new
funds for the program for a osriod a{ saveral ysars bstors ths 10%
tlauss .8 triggersd. This would haelp to avoid an abrupt dislocation of
the RkD system that might rasult if ths program hed bssn funded with new
funds for only ons ysar; Saveral ysars o+ naw funds would provids ths
agencies with mors ysars of sxpsrisnce with the program befors 1ts

raquiramsnts wers incorporated into the agency ‘s R&D budget.

In closing, [ would like to thank you tor inviting ms to shars my
thoughts with you today. 1 commsnd ths Subcommittes for its forssight
1N recognizing the contribution that our ressarch tacilities make to the

quality o+ ths resssarch ws conduct. | would bs happyY to answar any

questiors.
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I. RESEARCH TRIANGLE ACADENIC AND RESEARCHE ENVIRONMENT

The Research Triangle area of North Carolina is the geographic
triangle defined by Duke University (Durham), North Carolina State
Uriversity (NCSU, Raleigh), and the University of North Carolina
(UNC-CH, Chapel Hill). Within the triangle are located Research
Triangle Park and Raleigh-Durham regional airport. Duke Univer-
sity has about 9,000 students (3,000 graduate, 600 faculty), NCSU
has 22,000 students (4,000 graduate, 1,200 faculty), and UNC-CH
has 21,000 students (5,000 graduate, 1,600 faculty). All major
scientific and engineering disciplines are represented at one or
more of the three campuses of the Triangle Universities. Each
campus maintains a local computation center as well as using and
contributing to the Triangle Universities Computation Center. Oa
each campus there is expertise in large-scale numerical computa-
tion, numerical algorithm design and implementation, and in writ-
ing and using large scientific and engineering programs.

in the Research Triangle Park arca, cooperation among these three
vigorous and distinct universities has attracted international
attention for several decades. Among the shared ventures are sev-
eral which provide modern research facilities which would rot oth-
ervise be available to our scientists and engineers.

= Research Triangle Park !RTP), begun in 1958, comprises 6320
acres, researcn and development facilities of 47 national and
international corporations and government agencies, 22,000
employees, a payroll in excess of $900 million and a building
investment of over $1.25 billion. Areas of research and devel-
opment include microelectronics, computzrs, textiles, biotech-
nology, pharmaceuticals, telecommunications, toxicology, and
environmental sciences.

- Research Triangle Institute (RTI) is a free-standing cortract
research organization create years ago by joint action of
the Triangle Universities. 1Its research activities ire organ-
ized into ten operating units covering many fields in the
social, physical and 1life sciences, statistics and survey
research, chemistry, economics, electronics and systems, engi-
neering, environmental sciences, and toxicology. RTI'S staff of
almost 1000 occupies 15 buildings on a central campus of 180
acres adjacent to TUCC in RTP. RTI has approximately $43 mil-
lion in 1984 revenues. RTI is a primary user of the TUCC com
puting facilities,.

- Triangle Universities Computation Center (TUCC) formed in 1965,
{8 now an IBN 30!1!217%%5-1357??8 §-164 Installation providing
MVS/RJE, MVS/TSO, VM/CMS, WYLBUR, and FPS Fortran service to the
Triangle universities through its own three-university network,
to about 60 other sducational institutions throughout the state,
to RTI, MCNC, and to others in and near RTP. TUCC is a not-for-
profit corporation, owned and governed by its three founding
universities, but operated independently since 1965. The State
of North Carolina provides space for TUCC in the Science and
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Technology Building in the Research Triangle Park. See Appendix
A for a more complete description of TUCC included in TUCC's
current proposal to NSF for & link to ARPANET for access to NSF
supercomputer centers.

North Carolina Educational Computing Service (NCECS), formed in
1962, has a staff of 15 providing computing service from suppli-
ers such as TUCC and EDUNET, and technical support (on-site and
telephone consulting, workshops, and so on) for educational
institutions throughout North Carolina. The NCECS network cur-
rently comprises 12 campuses of the University of North Carolina
(excluding UNC-CH and NCSU), UNC General Administration, 16 pri-
vate colleges and universities, 16 community colleges and tech-
nical institutes, 13 high schools, and 6 other educational
institutions. These institutions serve more than 100,000 stu-
dents and faculty. NCECS shares the Science and Technology
Building with TUCC.

Priangle Universities Nuclear Laboratory (TUNL}, formed in 1967,
provgael Tesearch support with an 8-megavolt Tandem Van de
Graaff accelerator and & 15-MeV negative-ion cyclotron. TUNL,
located on the Duke University campus, has a faculty of 16, a
research and support staff of 20, and 30 graduate students from
all three Triangle Universities. As one of the largest univer-
sity-based nuclear physics laboratories in the nation, TUNL sup-
ports an extensive program in basic nuclear physics research
using polarized light ions. It is funded by the U. S. Depart-
ment of Energy.

Microelectronics Center of North Carolina (MCNC), formed in

, has a staff of 100 providing support for microelectronics
research. There are additional faculty research positions at
each of the Triangle Universities, at North Carolina A&¢T Univer-
sity in Greensboro, at UNC-Charivcte, and at RTI. These insti-
tutions and the State of North Carolina founded MCNC, which
moved into a $27 million world-class VLSI design and fabrication
research facility in RTP in 1983. A video and data network
using microwave, coaxial cable, and fiber-optic components is
being implemented to integrate design and research, conferenc-
ing, and classroom teaching among the five participating univer-
sities, RTI, and MCNC. MCNC operates s««cral Digital Equipment
Corporation VAX computers and a CONVEX C-1 in support of its
network for VLSI design and design graphics activities.

In addition, there is in and near Research Triangle Park a grow-
ing number of industrial laboratories active in computing and
electronics, including General Electri:, Sumitomo Electric, Data
General, IBM, Mitsubishi Semiconductor, Northern Telecom, and
gemiconductor Research Corporation, and Bell Northern Research.

. RESEARCH AREAS AT TRIANGLE UNIVERSITIES

Scientific research active in the Triangle universities includes
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the following areas where access to supercomputers is or will be
required:

Mathematical Sciences. Research in the mathematical sciences in
the Triangle area goes in two primary directions: the first, in
which algorithms for solving specific mathematical equations are
sought (usually ordinary or partial differential equations), and
the second, in which improvement is sought in the computations of
linear algebra.

An examp’e of algorithm research is the integration of the Navier-
Stokes equations to model flow over an aircraft configuration.
Such problems are of great interest in Aerospace Engineering at
NCSU. Another example is the solution of very large, very sparse
linear systems. 1In the case of partial differential equations,
finite difference or finite element algorithms are used which
require a long string of identical floating point operations.
This is precisely the type of computation for which vector comput-
ers are best suited. However, next-generation vector computers
will require a degree of parallelism to overcome single-TPU limi-
tations. The algorithms must be then be changed or adapted to
take full advantage of vector-parallel architecture. Thus, mean-
ingful algorithm research requires that a vector-parallel proces-
sor b~ available.

Simulation of Physical Processes. Simulation of a physical pro-
cess generally replaces a difficult, expensive, or impossible
experiment. If an accurate computer model can be obtained for a
given process, months of painstaking labor in conducting an exper-
iment may be reduced to a few hours of job preparation, computer
time, and output analysis. It is in the area of simulation that
computers are presently having the largest impact on research.
Without computational simulation our uncertainties prior to first
flight of the space shuttle would have been much greater. Other
examples of physical processes which yield to simulation
approaches and which are curren:ly of great interest in the Trian-
gle Universities are those governed by Navier-Stokes equations for
fluid flow, coupled-zatrix Schroedinger equations for nuclear col-
lisions and reactions, and Hartree-Fock models for band structures
of metals and alloys.

An additional requirement of simulation research is that computer
central memory size must increase as processing speed increases.
Most presently available supercomputers have 4 megawords or less
of central memory, with 1 megaword being most common. In the case
of partial differential equations, smaller memories restrict the
size problem that can be addressed, regardless of CPU processing
speed. These solutions require repetitive sweeps through large
fields of discrete values and become I/O bound very quickly if the
fields cannot be contained entirely in central memory. This means
that if central memory does not increase with processing speed, we
can only perform the same solution more quickly, instead of being
able to increase the size of problem addressed and/or the resolu-
tion of the solution. One example of this requirement for
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simulation is NASA's NRational Aerodynamic Simulator project, which
has a hardware goal of 1000 MFLOPS sustained operation and 40
megavord central memory with 240 megawords backing store.

Design and Development of Products. Computer-aided design and
computer-alded manufacturing (CAD/CAM) have involved the computer
in all stages of product development. In CAD, an interactive pro-
cess is carried out involving many levels of computer capability.
These levels may range from graphics packages operational on local
minicomputers, to massive finite element stress analysis packages
which require Class VI computer capability to bring execution
times low enough for interactive use. True interactive CAD may
requirs several cycles through a design process in each interac-
tive session with calls to the stress analysis package during each
cycle.

The Microelectronics Center of North Carolina (MCNC) is the focal
point for state-of-the-art VLSI design and fabrication activities
of five universities and the Research Triangle Institute. MCNC
has needs for SPICE (circuit simulation software) to analyze
within a few hours circuits of 5,000 to 10,000 transistors. This
requires optimizaticn of SPICE for the processor to be used. We
know of commercial plans for such optimization for the FPS-164 and
for the CRAY. Also at MCNC, research in the synthesis of VLSI
circuits will require automated circuit compaction and routers.
These programs must manipulate matrices which define a chip's
design and are on the order of (00 x 1000 and 5-30 bytes per fea-
ture. Thus, 5-30 megabytes of main memory storage will be
required. Electron beam proximity correctic research will
require analysis of sparse matrices of similar size. Preliminary
versions of this software require 4-8 hours per analysis on an IBM
3081.

Computer Graphics Research. High-level research in computer-gen-
erated graphics 1s actively pursued at all three campuses. This
research is directed both to improve the graphics tools available
to the user and to develop new and innovative techniques for
incorporating trem into research. A brief descripticn of the
major research follows.

UNC at Chapel Hill: Computer graphics resezrch at UNC-CH began in
the mid- 0's with Dr. F. Brooks' interest in human/machine
interfaces. It has continued with the first work in "Molecular
Graphics® occurring in 1971, involving the graphical modeling of
protein and nucleic acid molecules and their interactions. This
research has enabled biocheaists to understand life processes,
suggested experiments and assisted in rational drug design. The
first protein molecule whose structure was solved without a physi-
cal model was solved here several years ago. Seven specific
projects are in process with a five-year schedule.

A complementary project in three-dimensional graphics has resulted
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in the development of alcorithms to provide hidien-surface removal
during rotation without additional computation, by use of a pre-
processing step. A specizl data structure contains polygon
interrelation information in order that only polygons seen from
the selected viewpcint are displayed, at a considerable saving of
computing time.

This technique has been applied to a virtual-room computer-graph-
ics display environment, that inccrporates 3-D images and operator
head tracking to control movement of the display images. The
result is simulated real-time motion through the display environ-
ment. The virtual-room environment is piesently being used to
evaluate the architectural design of the new computer science
building at UNC-CH and is being used to fit molecular models to
electron-density maps. Research is also in progress on high-reso-
lution rendering and modeling techniques. partitioning of image-
generation algorithms for parallel processors is being investi-
gated for real-time production of high-resolution images.

The Molecular Graphics Laboratory at UNC-CH has enjoyed (IH sup-
port for a decade. A new $1.94 NIE grant will begin in May 1985
and run for five years. Over the last ten years more than thirty
different teams of biochemists from over thirty different institu-
tions have come to work on protein and nucleic acid molecular
structure problems. These problems require heavy computation,
often requiring Fourier transforms.

NCSU: The Computer Grapnhics Center is conducting research in air-
borne and satellite image processing in conjunction with the NCSU
Department of Forestry. These efforts include visual analysis of
black and white, color, and color infrared imagery. Conventional
map form data and imagery are digitized and stored for the purpose
of integration with digital image form data. Data are used from a
variety of multispectral scanners such as the ocear color scanner,
LANDSAT multispectral scanner and thematic mapper, NOAA, VHRR, and
AVHRR. These efforts require image processing and graphics pro-
cessing over large areas, and therefore require advanced computer
facilities for more efficient processing and faster turnaround
time. For example, just one LANDSAT thematic mapper scene is com-
posed of over 200 megabytes of data. Some of these efforts may
require several adjacent scenes to cover the area of interest for
several dates.

The Integrated Manufacturing Systems Engineering Institute and the
Design Automation Laboratory are developing CAD/CAM software for
use in design and manufacturing. Research and improvement of the
graphic interface between this software, the engineer, and the end
object is an integral part of the Institute's charter. Much of
the research concerns the graphical description, display, and
manipulation of complex objects.

Duke: Graphics is being used to display the results of recon-
structive tomography and for medical imaging 2% the Duke Medical
Center. A research project is underway to reconstruct the
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original body tissue and structure using data obtained from tomog-
raphy. The reconstruction can then be analyzed in plane cuts not
origirally available, and also enhanced for better resolution of
the image.

I1IY. RESEARCH PROJECTS REQUIRING SUPERCOMPUTER ACCESS

The demands from the Triangle uvniversities and research laborator-
ies for advanced scientific computing can be appreciated by noting
the sixty different projects identified over the past twelve
months as requiring such services. In the list which follows, an
asterisk (*) indicates that the researcher is usinj the FPS-164 at
TUCC.

Algorithm Development, Mathematics, Statistics
-~ Monte-Carlo study of robust randomization tests. [S.K.

McNulty, UNC-Greensboro]

- Random-number generators for sampling in multidimensional
spaces, with applications to testing VLSI logic gates. [G.S.
Fishman and L.R. Moore, Operations Research, UNC-CH]

- Small-eigenvalue problems for very large Sparse matrices -
comparison of pipeline and MIMD architectures. [M. Patrick,
Computer Science, Duke]

- Numerical methods for structural optimization and uther

large-scale processes. [R. J. Plemmons, Math & Comp. Sci.,

NCSU]

Benchmarking supercomputers for scientific applications pro-

grars. W.J. Thompson, Physics & Astronomy, UNC ‘CH]

- Exact minimum Euclidean norm solution to linear least squares
problems. [S.K. McNulty, UNC-Greensboro!

- Convergence of some numerical algorithms. [W. Fair, Mathe-
matical Sciences, UNC-Wilmington]

- Bayesian inference with bootstrapping and semi-nonparametric
regression. [J. Monahan, Statistics, NCSU]

- Stcchastic system simulation. [J.E. Richards, Operations
Research, NCSU]

- Optimization of stochastic traffic flow network problems and
nuclear power generation models. [T. Reiland, Statistics &
Operations Research, NCSU]

- Testing heuristic decision rules over large-scale activity
networks. [S. Elmaghraby, Operations Research, NCSU]

* Fitting linear models to large-scale survey data. B. V. Shah,
Research Triangle Institute]

* Numerical solution of ordinary differential equations. [H.
A. Hamilton, Mathematics, NCSU]

»

Image processing
Inverse Monte-Carlo image reconstruction in Emission Computed

Tomography. C.E. Floyd, Radiology, Duke]

- Monte-Carlo modeling of scattered-radiation effects in CAT,
and three-dimensional image reconstruction in NMR imaging.
[F.A. DiBianca, Biomedical Eng., UNC-CH]

- Image enhancement in quasar radio emission. [W.A.
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Christiansen, Physics & Astronomy, UNC-CH]

Optical-spectrum analysis and cross correlations for remote-
halo stars. [B.W. Carney, Physics & Astronomy, UNC-CH]
Processing and display of two- and three-dimensional medical
images. [S.M. Pizer, Computer Science, UNC-CH]

Fluid Dynamics, Field Physics
¥ Computat 6naI fluld dynamics; use of Navier-Stokes codes -

very stiff partial differential equations. [D.S. McRae, H.A.
Hassan, F.R. De Jarnette Mech. & Aerospace Eng., NCSU]
Lagrangian fluid dynamics on irregular grids; finite-differ-
ence algorithms. [W.L. Etheridge, Mathematical Sciences,
UNC-Wilmington}

Compressible-flow calculations for VTOL aircraft engine
inlets. [M.A. Boles, Mech. & Aerospace Eng., NCSU]
Hydrodynamics of the Gulf Stream. [J.M. Bane, Marine Sci-
ences, UNC-CH}

Three-dimensional modeling of atmospheric and oceanic flows.
[Drs SethuRaman and Pietrafesa, Marine, Earth and Atmospheric
Sciences, NCSU]

Ventilation of building structures in planetary boundary lay-
ers. [R. Bottcher, Bio. & Ag. Eng., NCSU]

Radiation transport and fluid flow; computation algorithms.
[P. Turinsky and J.M. Doster, Nucl. Eng., NCSU]

Radiative transfer in plane-parallel media with non-uniform
surface illumination. [C. Siewert, Mathematics, NCSU]
Finite-element analysis of magnetostatic waves in inhomogene-
ous media. [D. Stancil, Electrical & Computer Eng., NCSU]
Astrophysical modeling of dense interstellar clouds. [E.
Herbst, Physics, Duke]

Optical properties of stellar atmospheres. [B.W. Carney,
Physics & Astronomy, UNC-CH]

Gravitational radiation spectrum from orbiting black hole
collisions. [J.W. York, Physics & Astronomy, UNC-CH]

Thermal diffusion problems in heat convection unsteady prob-
lems. [N. C. Brum, Mech. & Aerospace Eny., NCSU]

Computation of hyperbolic heat transfer processes. [N.
Osizik, Mech. & Aerospace Eng., NCSU]

Structural Analysis and

and En?ineering
Finlte-elemsnt modeling for machine design and vibration

studies. [T.H. Hodgson, Center for Sound & Vibration, NCSU]
Modeling of precision machining of metallic components.
[T.A. Dow and J.A. Strenkowski, Mech. & Aerospace Eng., NCSU]
Calculation of forced-response structural vibrations. [A.C.
Eberhardt, Mech. & Aerospace Eng., NCSU]
Synthesis and design of larga-scale multivariable 4iback
control systems. [C.J. Maday, Mech. & Aerospace Eng., NCSU]
Large-scale computations in structural analysis; sparse-ma-~
trix algorithms. [R.J. Plemmons, Computer Science, NCSU]
Simulation of radioactive waste containment. [R.E. White,
Mathematics, NCSU]

Optimization of nuclear reactor fuel assemblies. [P. Turin-
sky, Nuclear Eng., NCSU]

~
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* Analysis of shell structures using non-linear finite
elements. [A. Gupta, Civil Eng., NCSU]

Microelectronics

- Simulation of VLSI CMOS circuits using SPICE. [R. Fair, MCNC
& Duke]

- Monte-Carlo simulation of ion channeling and superlattices.
[W-K. Chu, Physics & Astronomy, UNC-CH]

- Ultra-small electronics. [M. Ciftan and R. Brown, Physics,
Duke)

- Enhancement of SEM images of microelectronic devices. [F.A.
DiBianca and R. Propst, B.omedical Eng., UNC-CH]

- Vectorized two-dimensional compaction of VLSI circuits using
VIVID. [Microelectronics faculty at MCNC, Duke, NCSU, DNC-
CH])

- Process simulation (PREDICT and SUPREM III) of diffusion and
implantation of impurities in semiconductors. [R. Fair, MCNC
& Duke]

Condensed Matter Science
Surface densitles of states for solids. K.S. Dy, Physics &
Astronomy, UNC-CH]

- Dynamical aspects of phase transitions, condensation, kiret-
ics of crystal growth and surface reactivities. [M. Cif:an
and R. Brown, Physics, Duke]

- Phase changes in pure and impure materials, with applicaticas
to doping of remiconductors. [R.E. White, Mathematica, NCSU]

* Monte-Carlo modeling of interfaces in electrolytes. J.R. Mac-
donald, Physics & Astronomy, UNC-CH]

+ Band-structure calculations of metals and alloys from ab-ini-
tio Ha;tree—Fock models. L.D. Rcberts, Physics & Astronomy,
UNC-CH

Chemistry, Biochemistry, and Biomathematics

Molecular dynamics of water molecules. M.L. Berkowitz, Chem-
istry, UNC-CH]

* Seif-consistent-field calculations of bicaclecular struc-
tures. [L.G. Pedersen, Chemistry, UNC-CH]

- Dynamics of fundamental events in protein folding. [L.G.
Pedersen, Chemistry, UNC-CH]

- Potential functions and mclecular dynamics of biomolecules.
[J. Hermans, Biochemistry, UNC-CH)

- Simulation o spike initiation in vestibular nerve fibers.
[C.E. Smith, Biomathematics/Statistics, NCSU]

* Simulation of cardiac tissue electrical activation response.
[R.C. Barr and R. Plonsey, Biomedical Eng., Duke]

- Numerical simulation of biomedical systems. [J.M. Kootsey,
Physiology & Computer Science, Duke]

* Computation of epiturial orientation of polyesthylene oxide
crystallization on nylon 6,6. [M. B. H.,t, Textiles, NCSU]
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Atomic and Subatomic Physics
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Relativistic calculations of atomic properties. [K.T. Chung,
Physics, NCSU]

Fonte-Carlo analysis of neutron-scattering data from Triangle
Jniversitie. Nuclear Laboratory (TUNL). [R.L. Walter, PBhys-
ics, Duke]

Analysis of high-resolution proton-scattering resonances.
[!:.Gi Bilpuch, Physics, Duke, and G.E. Mitchell, Physics,
NCSU

Parameter-si.rch codes for optical-model analysis of polar-
ized-nucleon elastic scattering. W.J. Thompson, Physics &
Astronomy, UNC-CH]

- Radiative capture in very light nuclei. [A. van Hees and

R.Y. Cusson, Physics, Duke]

Shell model in the continuum and nuclear radiative capture.
[S. Cotanch, Physics, NCSU]

Time-dependent Hartree-Fock calculations of heavy-ion colli-
sions. [R.Y. Cusson, Physics, Duke]

Guark deconfinement studies of pions produced in high-energy
p-p collisions. [W.D. Walker, Physics, Duke]
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Mni1 WALGREN. Thank you very much, Dr. Goodwin. We appreci-
ate that.

Let’s go on through the rest of the panel and then come back for
some discussion. I turn to Dr. Phillips at that point.

Mr. Panurs. Thank you, Mr. Chairman, and .nbers of the
subcommittee. My name is Don Phillips. I am the executive direc-
tor of the Government-University-Industry Research Roundtable,
sponsored by the National Academies of Sciences and f Engineer-
ing and the Institute of Medicine.

On July 22 and 23, 1985, the Research Roundtable, the National
Science Board, and the White House Office of Science and Technol-
ogy Policy sponsored a conference on academic research facilities. I
am pleased to be here today to review the proceedings of that con-
ference. To the extent possible, I will attempt to present the full
range of views and ideas presented at the meeting. There wes no
attempt to arrive at a set of consensus recommendations. Also, I
raust emphasize that I am gresenting the views of conference par-
ticipants, and not those of the conference sponsors.

e purpose of the conference was to provide a setting where
representatives from the scientific and engineering communities,
universities, State and Federal Governments, industry, and the fi-
nancial community would come together to design and examine
strategies for meeting academic facility needs and for allocating re-
sources for academic research facilities.

The centerpiece of the agenda was six working tgroups. They in-
cluded: grants and gifts; alternative sources of finance; partner-
ships involving industry; university policies and practicer; the role
of the States; and comprehensive merit evaluation. It was not the
purpose of the conference to assess or describe the need fur aca-
demic research facilities. The nced was taken as given. Nonethe-
less, the conference did provide some general indicators of need.

A review of five limited studies of capi* . construction and rer.-
ovation needs for academic resear~h by the conference staff indicat-
ed an overall nred of at least $1 billion per year for 5 years.

The numbers and range of perticipants at the conference urther
indicated a widely felt need. The conference was planned for 130
participants. Final attendance was over 200, including senior offi-
cers from universities, industry, Federal and State Governments,
and the financial community, Members of Congress and congres-
sional staff, working scientists and engineers, and association rep-
resentatives.

A few general themes were common to the discussion of specific
funding strategies. I will summarize them briefly.

First, Federal and State Governments must play central roles in
providing the means for financing new facilities and renovating ex-
isting facilities. Industry is an essential partner, but it cannot be
expected to be a source of major amounts of funds. Universities, in
addition to providing funds, must improve the communicetion
among themselves and with industry about techniques for space
management and about effective procedures for facility design and
construction.

Second, Federal and State roles include the provision of direct
funding for facilities with matching requirements, but go beyond
this to include a range of equity and debt financing strategies. A
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Federal program of direct funding for facilities would help reduce
the university requests to Congress for line-item appropriations for
specific facilities.

Three, funding strategies for facilities should include two essen-
tial features: one, the ability to meet the needs on a long-term and
continuing basis; and two, a review of the technical merits of the
facilities and of other factors thai zre relevant to their establish-
ment. and success.

Four, maintaining up-do-date academic research facilities is not
simply a university issue. It is an issue with regional and national
importance to economic development, industrial competitiveness,
national security, and the health of our citizens. The industrial and
economic communities must play a central role in documenti
these linkages and in communicating them to policymakers an
the public.

Finally, the scientific and enginee community must consider
bold, new, and more effective approaches to communicating with
policymakers and the public about the contributions of scientific
and engineering advances to the national well-being. Alliances
with a broad range of other groups is necessexl'{.

Several sgmﬁ‘ c strategies for ancmg facilities were examined.
I will describe each brie ! Participants felt that all of these strate-

jes warren! iu.ther study and that a diverse set of strategies will
required to meet the facility needs.

The University Research Facilities Revitalization Act of 1985 re-
ceived general support in principle at the conference. Participants
felt that a Feder mﬁMt program for facilities must be one compo-
nent of the ove set of strategies necessary to meet facility
needs. Such an approach is necessary for smaller institutions and
for institutions seeﬂmq)etg esteolish new ca cig.

The program descri in the gct would help stem the tide of
direct appeals by individual universities to Congress for specific fa-
cility appropriations, and it would be effective in leveraging addi-
tional funds from the States, industry, and universities. The match-
ing requirement was considered a strong feature of the bill, with
the qualificatior. that ﬂexibilitg be allowed in the ways in which
the matching requirement could be fulfilled.

The major concern with the bill was the set-aside provision
which it was felt would result in funds being diverted from support
for R&D programs to support for R&D facilities. Some participants,
however, felt that such # tradeoff was appropriate.

A second concern with the set-aside provision was that it forced
all agencies to approach the facility needs in the same manner,
whereas the n vary by discipline, by program, and by institu-
tion.

There was broad-based sup&rt at the conference for increasing
the use allowance in Federal R&D grants and contracts from 2 per-
cent to 5 percent, therevy changing the definition of t} useful life
of facilities from 50 years to 20 years, a period that the participants
felt vas much more realistic, especially for the inner workings of
an up-to-date research facility.

The advantages of this approach are, one, the facility support is
linked with scientific and engineering programs that nave
the test cf merit review; and two, the universities are provided
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with more adequate amounts of funds to maintain facilities and to
repay loans used for facility construction and renovation.

articipants agreed, however, that such an approach does not
meet the needs of institutions with a small R&D base and institu-
tions seeking to establish new research capaci'tj».

Robert Sproull, president emeritus of the University of Roches-
ter. and a member of the Roundtable Council, proposed thet a
charge for rent of research space be made an explicit component of
Federal R&D contracts and grants with universities. This approach
has the same advanteges and disadvan as the one above.

Tax-exempt financing for research facilities was considered along
the lines of a proposal prepar.d by David Clapp of Goldman-Sachs
& Co. He proposed the establishment of a nonprofit corporation to
provide loans at the lowest possible interest rate for the construc-
tion and renovation of academic research facilities. The central ele-
ments of the corporation would be a trust fund provided by a one-
time congressional appropriation, the issuance ofp tax-exempt bonds,
and a financial guarantee on the tax-exempt debt.

Positive features of the proposal are: the centralization of tax-
exemgt facility financing, with resultant reduced transaction costs;
a high credit rating, and resultant low interest rates orr the tax-
exempt bonds; acditional reduction of interest rates by an amount
of subsidy derived from income earned on the trust fund, which is
used over and over; and the review of the loan request for technical
merit.

The above three pay-as-yougo approaches to facilities funding
have several features in common. One, they provide ongoing :aech-
anisms for meeting facility needs. Two, they require ur.iversities to
make upfront commitments of funds for facilities and to use facili-
ty use charges in R&D grants and contracts and other income to
pay off the capital and interest. And three, these mechanisms will
result in a tradeoff of program funds for facilities funds unless new
funds are added to the R&D system or there are decreases in ele-
ments of the indirect cost pool other than facility use uarges.

Facilities meet both State and national needs and thus the par-
ticipants called for a State-Federal partnership for support of re-
search facilities. Long-term Federal programs with matching re-
quirements were considered to be one effective approach to ensur-
ing continuing State contributions. In general, however, it was felt
that much more effort must be devoted to involving the States in
discussions for meeting facility needs and in discussions of the ap-
propriate guidelines for an endurinng partnership.

e participants viewed State government-university-industry

ership as especially helpful in planning for facility needs and

uilding the case for the importance of the facilities and in obtain-
ing the neceasa? State financial sudpport.

A portion of the conference was devoted to an examination of the
appropriate procedures for evaluating facility Eroposala and allo-
cating the funds available. Most important in the view of the par-
ticipants is that there be an organized process with the criteria
clear to everyone. The majority of participants agreed that this
process will include an evaluation on a case-by-case basis of the
technical merits, local capabilities and aspirations, and other fac-
tors that impinge on the ultimate success of each individual facility
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proposal. Such other factors irnclude social, economic, and political
considerations. The phrase “comprehensive merit evaluation” was
used to describe this process.

A minority of participants, while agreeing that the process for fa-
cility proposal evaluation would operate in this manner, felt that
the phrase peer review shouid be maintained.

In conclusion, the corference illustrated clearly that the research
community is faced with difficult choices. For example, cheices be-
tween funds for R&D programs and for research facilities, choices
between equity and debt financing for facilities, choices about the
degree of risk to be assumed by the universities, by industry, and
by Government for facility funding.

For its part, the Research Roundtable will seek to contribute to
the resolution of these choices by developing in greater detail the
strategies presented at the conference, perhaps even to the extent
of trying some of the approaches with a few universities and Gov-
ernment agencies. With a better understanding of the operational
details ~f the strategies and of their varying impacts on the differ-
ent co..pcnents of the R&D system, it should be easier to put to-
gether the package of multiple approaches to facility funding that
everyone feels is needed

Thank you.

[The prepared statement of Mr. Phillips follows:]
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U.5. HOUSE OF REPRESENTATIVES
COMMITTEE

Testinony by Don I. Phillips

on
University Research Pacilities
October 24, 1985

Mr. Chaiman and mewbers of the Subcommittee. My name is Don
Phillips. I am the Executive Director of the Government-University-
Industry Research Roundtable, spongored by the National Academies of
Sciences and of Engineering and the Institute of Medicine., On
July 22-23, 1985, the Research Foundtable, the National Science Board,
and the White Bouse Office of Science and Technology Folicy sponsored a
oconference on Academic Research Pacilities., I am pleased to be here to
review the proceedings of that conference. To the extent possible, I
will attempt to present the full range of views and ideas presented at
the conference, There was no attempt to arrive at a set of consensus

recommendations. Also, I must emphasize that I am presenting the views
of conference participants, and not those of the conference sponsors,

Qunference Chiectives

The purpose of the conference was to provide a setting where
representatives from the scientific and engineering communities,
universities, state and federal governments, industry, and the
financial commnity would come together to design and exzmine
strategies for meeting academic facility needs and for 2llocating
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resources for academic research facilities. The conference was
organized by a committee chaired by Dr. John Moore, then a member of
the National Science Board and now the Deputy Director of the National
Science Foundation. The committee included representatives from all
the sectors. A list of the mewbers i8 included as Attaciment I.

The conference was a yorking session intended to produce concrete
suggestions for meeting facility needs. The centerpiece of the agenda,
therefore, was six working groups: Grants and Gifts; Alternative
Sources of Finance; Partnerships; University Policies and Practices;
Role of the States; and Cosprehensive Merit Evaluation. A copy of the
oconplete agenda is included as Attachment II. I am submitting for the
record the set of background materials used for the working group
deliberations.

A full report on the conference is being prepared and will be
shared with the Subcosmittee. My Jurpose today is to extracc some of
the highlights of the p~oceedings that may be useful to the
Subconmittee as it considers H.R. 2623, The University Research
Facilities Revitalization Act of 1985. These highlights are organized
into four sectione: Need for Facilities; General Obeervations; Punding
Strategies; and Comprehensive Merit Bvaluation.

Need

It was not the purpose of the conference to assess or describe the
need for academic research facilities; the need was taken as a given.
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Nonetheless, the conference did provide some general indicators of the
need. First, a review of five limited studies of capital construction
and renovation needs for academic research by the conference staff
indicated an overall need of at least §1 billion per year for five
years. Second, the National Science Board began studying the issue in
June, 1984, and in Pebruary, 1985, officially recommended the convening
of a conference. The Research Roundtable reached similar conclusions
at about the same time. And, the White House Science Council has a
special panel studying the health of universities, which includes an
examination of how to meet the needs for academic research facilities.
Finally, the nurbers and range of participants at the conference
indicate a widely felt need. The conference was planned for 130
participants; final attendance was over 200, including senior officers
from universities, industry, federal and state goverrments, and the
financial commnity, memberr of Congrees and congressional staff,
working scientists and engineers, and association representatives.

General Gheervationg

A few general themes were common to the discussions of specific
funding strategies. They were:

o Pederal and state governments mst play central roles in
providing the means for financing new facilities and renovating
exioting facilities. Industry is an essential partner, but it
cannot be expected to be a source of major amounts of funds.
Oniversities, in addition to providing funds, must improve the
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ocorunication asong themselves and with industry about techniques
~ wh -

for spece management and about effective procedures for facility

degign and construction.

0 Federal and gtate roles include the provision of direct funding
for facilities, with matching requirements, but go beyond this to
include a range of equity and debt financing strategies. A
federal program of direct funding for facilities would help
reduce the university reguests to Congreas for line-item
appropriations for specific facilities.

o Funding strategies for facilities should include two essential
featuress (1) the ability to meet the needs on a long-term and
ocontinuing basis and (2) a review of the technical merits of the
facilities and of other factors that are relevant to their
establishment and success.

o Maintaining up-to-date academic research facilities is not simply
a university issue. It is an issue with regional and national
inportance to economic develogpment, industrial competitiveness,
national security, and the health of our citizens, The
industrial and economic communities must play a central role in
document ing these linkages and in commmnicating them to
policy-makers and the public.

0 The scientific and engineering community must consider bold, new,

and more effective approaches to commmnicating with policy-makers
and the public about the contributions of scientific and
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engineering advances to the national well-being. Alliances with
a broad range of other groups is necessary.

Rmding Strategies

Several specific strategies for financing facilities were examined
at the conference. I will deecribe each briefly. The participents
felt that all of these strategies warrant further study and that a
diverse set of strategies will be required to meet the facility needs.

1. H.R. 2623, The Dniversity Research Facilities Revitalization
Act of 1985, The University Research Facilities Revitalization Act of
1985 received gensral support, in principle, at the conference.
Participants felt that a federal grant program for facilities must be
one component of the overall set of strategies necessary to meet
facility needs. Such an approach is necessary for smaller institutions
and for institutions seeking to establish new capacity. (The
strategies listed below would not be effective for such purposes.) The
program described in the Act would help stem the tide of direct appeals
by individual universities to Congress for specific facility
apprepriations, and it would be effective in leveraging additional
funds from the states, indust:y, and universities. The matching
requirement was considered a strong feature of the Bill, with the
qualification that flexibility be allowed in the ways in which the
matching requirement could be fulfilled.

The major concern with the Bill was the set-aside provision, which,
it was felt, would result in funds being diverted from support for R&D
programe to support for RD fucilities. Some participants, however,
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felt that such a trade-off was appropriate. A setcond concern with the
set-aside provision was that it forced all agencies to approach the
facility needs in the same manner whereas the needs vary by discipline,
by program, and by institution.

Contracts from Two Parcent to Five Percent, One component of indirect
costs or pooled costs in federal R&D grants and contracts to
universities is a use allowence or depreciation on buildings in which
the research is carried out. The standard allowable use charge is two
percent per ysar. A university may include an altemative depreciation
rate if it is fully documented. It is also posesible to include within
pooled costs, with permission of the agency sponsoring the research,
the interest on loans taken by the university to construct the building
in which the research is being carried out.

There was broad-based support at the conference for increasing the
use allowence from two percent to five percent, thereby changing the
definition of the "useful life" of facilities from 50 years to 20
years—a period that the participants felt was much more realistic
especially for the inner workings of an up-to-date research facility.

The advantages of this approach are that (1) the facility support
is linked with scientific and engineering programs that have passed the
test of merit review and (2) the universities are provided with more
adequate amounts of funds to mmintain facilities and to repay loans
used for facility construction and renovation. Participants agreed,
however, that such an apprnach does not meet the needs of institutions
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with a smal]l R&D base and institutions s:eking to establish new
research capacity.

1. Explicit Rent Charges in Federal RiD Grants and Contracts to
Oniveraities, Rober* Sproull, President Emeritus of the University of
Rochester and a member of the Roundtable Orucil, proposed that a
charge for rent of research space be made xn explicit component of
federal RiD contracts and grants to universities. The elements in the
rant calculation would include: (1) building depreciation and
obgolescence; (2) routine maintenance; (3) security; (4) grounds care
for grounds immediately attached to the building; (5) parking lot costs
for spaces required by people associated with the building space; and
(6) heat, power, light, and "pure water® charges. Comparisons would be
made with laboratory and office space of comparabie guality is the same
geographic region as part of the negotiations leading to an agreed upon
rent-per-square foot,

This approach has the same advantages and disadvantages as the one
above,

4. Tax-Exenpt Financing for lesearch Pacilities, Tax-exempt
financing for research facilities was considered along the lines of a
proposal prepared by David Clapp of Go:.Jman Sacheé and Company. Be
proposed the establishment of a nonprofit corporation to pruvide loans
at the lowest possible interest rates for the construction and
renovation of academic research facilities. The central elements of
the corporation would be a tret fund, provided by a une-time
congressional appropriation; the usuanee of tax-exempt bonds; and a
financial guaranty on the tax-exempt debt.
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The positive features of the proposal are the centralization of
tax-exampt facility financing with resultant reduced transaction costs,
a high credit rating and resultant low interest rates on the tax-exempt
bonds, additional reduction of interest rates by an amount of subeidy
derived from income earned on the trust fund, which is used over and
over, and the review of the loan requests for technical merit.

The above thres pay-as—you-go approaches to facility funding have
several features in common: (1) they provide on-going mechanisms for
meeting facility needs; (2) they require universities to make up-front
commitments of funde for facilities and to use facility use chargez in
ReD grants and contracts and other inccme to pay off the capital and
interest; a4 (3) these mechanisss will result in a tradeoff of program
funds Zor facility funds unless new funds are added to the RsD system
or there are decreases in elements of the indirect cost pool other than
facility use charges.

3. _The Roles of the States, States are responsible for the
general support of public institutione of higher education, and in the

views of the conference participents this responsibility must include
support for academic research facilities. These facilities meet both
state and national needs, and thus the participarts called for a
state-federal partnership for support nf research facilities.
Iong-term federal programs with matching requirements were considered
to be one effective approash to ensuring continuing state
ocontributions. In general, however, it was felt that much more effort
rust be devoted to involving the gtates in discussions of strategies
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for meeting facility needs and in discussions of the appropriate
quidelines for an enduring partnership. The participants viewed state
government-university-industry partnerships as especially helpful in
planning for facility needs, in building the case for the importance of
the facilities, and in obtaining the necessary state financial upport.

States were encouraged to consider a wide range of techniques for

financing research facilities including general fund appropriations,
leveraging contributions from industry, issuance of bonds, earmarked
taxes, lease-purchase agresments, dedicated tuition payments, use’
fees, and indirect cost recovery management.

6. Aditional Strategies, Several additional strategies were
mentioned during the Conference, They are:

o Extend the tax credit for equipment donations to the donation of
funds for facilities.

o Establish research condominiums on caspuses with some space
purchased/leased by the university and som: spece purchased/-
leased by industry.

o Request the Secretary of Coumerce to carry out a study of the
impact of deteriorating research facilities on U.S. intemational

conpetitiveness.

o Request the Rational Science Foundation %o carry out a study of
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the current status of academic research facilities.

Cosprehansive Merit Evaluation

A portion of the conference was devoted to an examination of the
sppropriate procedires for evaluating facility proposals and allocating
the funds aveilable. A background paper on this subjeot concluded thet
the allocation process for research facilities is not exclusively the
result of a competition among proposals for identical facilities.
Rather, the process is the result of an evaluation, on a case-by-case
basis, of the technical merit, local capabilities and aspirations and
other factors thet impinge on the ultimate success of each individual
facility proposal. Such other factors include social, sconomic and
political eonsiderations. Por these reasons, the phrase “cosprehensive
merit evaluation® best des.cribes the process for review of research
facility proposals,

The majority of participants agreed with this conclusion as long as
technical review was the initial screening procedure in the
oconmprehensive xerit evaluation process. A minority of participents,
while agreeing that the process for facility proposal evaluation
operated as described above, objected to the use of the phrase
"comprehensive merit evaluation.,” They felt that the phrase “peer
review” should be maintained,

Most inmportant, in the view of the participants, is that there be

an organized process, with crite: ia clear to everyone, for the
evaluation of proposals for facility construction and renovation.
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Hext Stews

Discussion of the University Research Pacilities Bill and the other
strategies presented at the conference, at a time when everyone agrees
that increased budgets for R&D are unlikely, illustrated clearly to the
participants that the resesarch commmity is faced with dl‘tﬂunt
choices—for example, choices between funds for R&D programs and for
research facilities, choices between equity and debt financing for
facilities, choices about the degree of risk to be assumed by the
universities, industry, and government for facility funding. For its
part, the Ressarch Roundtsble will sesk to contribute to the resolution
of these choices by developing in grester detail the strategies
presented at the conference, perhaps even to the extent of trying some
of the approaches with a few universities and government agencies.
With a better understanding of the operational details of the
strategies and of their varying impacts on the different components of
the RsD system, it should be easier to put together the [--“:ge of
multiple approachsa to facility funding that eveiyone feels is needed.
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CONFERENCE AGENDA

MONDAY, JULY 22
8:30 Registration, Eatry to NAS Lectare Room

9:00 Welcoming Remarks, Dale R. Corson.
Chairman, Research Roundtable

9:15 Overview, “The Search for Solutions® Roland W. Schmitt,
Chairman, National Sc‘ence Board

9:45 Concurrent Working Groups, Sessios I,
For listing of sessions se¢ back of brochure

11:00 Comﬁrchemlvc Merit Evaluation
and Research Facilities, Paael Discussion
Moderator: - Dale R. Corson

Panel Members: Bernadine Healy. Deputy Dirsctor,
Office of Scieace and Technoloyy Policy

Alvin Kwiram, Chairman,
Dept. of Chemistry, Univ. of Washington

Peter Likins, President,
Lehigh University

Buddy MacKay. Member,
US. House of Representatives

Alvin Trivelpiece. Director,
Office of Energy Resesrch,
Depertment of Energy

12:30 Lunch, NAS Refectery

1:30 Warking Groups, Sessios I
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5:30 Cocktall Reception, Greet Hell

Evening  Complete Working Group reporcs es needed

TUESDAY, JULY 23

8:15 Reports from Working Groups
Moderator: Dale R. Corson
8:15 - Reports
Wworking Group Moderators: E.ward Bloustein. David C. Clapp.
William F. Massy. Kenneth Pickar, Thomas Stelson. Rodert Wise.
William Welis
9:18 - Response to Workiag Group Reports, Penel Discussion

Panel Members: The Honorable Don Fugsa. Member,
US. House of Renresentatives

The Honorable George Darden. Member,
US. House of Representatives

10:00 - Questions end Comments frem the Andience

10:30 Break

10:45 Reports from Working Groups, costiaued
Moderator: Dale R. Corson
10:48 - Reports

11:18 - Questions end Comments from the Audlence

12:00 Observations, Conclusions, and Next Staps, Roland ¥.
Schmitt, Bc-=adine Healy. and Dale R. Corson

1:00 Adjourn
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WORKING GROUPS

1. Graats aad Gifts (Federal, state, private sector; types, including
matching, formuls, block, set-asides, etc.)

Moderator: Edward Bloustein. President, Rutgers University

2. Alteraative Sources of Finsace (Loan guarsntees, interest payments
via grants, indirect cost recovery, borrowing, credit rating
improvements, tax incentives, etc.)

Moderatois: David C. Clape. Partaer, Goldman Sachs sand Compapy

William F. Massy. Vice President for Business and
Finance, Stanford University

3. Partaerships (Forms and types; possible cooperative arrangements,
including inter-corporate, government-industry-foundation,
inter-university; combinstions with borrowing, grants, etc.)

Moderator:  Kenneth Pickar. Research snd Development Manager,
Electronics Laboratories, General Electric Company

4. Usiversity Policles aad Practices (Facility design; causes of
obsolescence; depreciation obsolescence practices; maintenance,
refurbishment v. replacement; restraint; etc.)

Moderstor: Thomas Stelson, Vice President for Research,
Georgis Institute of Technology

5. Role of the States (Direct support; financis! packages; dzbt;
tuition charges; relations with private universities; economic
development centers; etc.)

Moderator:  Robert Wise. Assistant for Policy and Planning,
Office of the Governor, State of Arizons

6. Comprehensive Merit Evaluation fer Facllities (Present practice;
slternatives; confidence-building measures; differeatistion from
individual research grants; etc.)

Moderator:  William Wells. Professor, Dept. of Management
Science, George Washington University
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Mr. WALGREN. Thank you very much.

I think the better choice at this point would be to suspend and
respond to the rollcall on the floor and then come back to the other
witnesses. So if you will pardon the interruption, we will be back in
15 minutes, no more than 15 minutes.

r. WALGREN. The subcommittee will come back to order.

I would ask Dr. Sherman to proceed.

Mr. SHERMAN. Thank you, Mr. Chairman.

I speak both as the vice president for the American Association
of Medical Colleges but also as an individual who has had some ex-
perience with the construction program because >f my former asso-
ciation with NIH and what we believed to be, by every account, a
very successful health research facilities construction program
which ran there for approximately 12 years in the late 1950’s and
early 1960’s.

First of all, we would like very, very much to compliment you
and Chairman Fuqua and gour colleagues for both raising this
issue to such a degree of visibility and, second, to provide an oppor-
tunity through extensive hearings in order to lay out the issues
and to lEam as much information about the resolution of some of
the problems that these issues raise that this approach offers. For
that reason, we are very grateful both for the opportunity to testify
and for the interest that you and your colleagues have shown in
the subject.

As I believe you are aware, sir, from your involvement in Mr.
Waxman’s subcommittee, our association represents all the accred-
ited medical schools in our country, most of the teaching hospitals
and the professional associations representing our faculties who do,
ir. collective terms, almost 60 percent of the Nation’s biomedical re-
search. Therefore, we have a very keen interest in subjects of this
nature, and in icular, this one on facilities and their renove-
tion as well as their replacement, where necessary.

I would like to point out one difference, recalling the days of the
earlier construction program at NIH; namely, that that program
emphusized, in addition to such replacement as was necessari;, an
expansion. Yet this bill in many of its res will profit, I think,
from the testimony of Dr. Wyngaarden and others from the NIH as
to the experience of that earlier and successful program. "

Although I speak only for the medical school community today, I
would like to emphasize that it is certainly our belief that the prob-
lem which you have highlighted is indeed a widespread and nation-
al one affecting all areas of science, and unless that scientific effort
continues to be productive, not only will certain segments of our
population be affected, such as in health, but the economic con-
cerns being addressed by the Congress in a number of different
ways may well be overlooked as to the contributions that a strong
scientific effort can make.

We may be in some sense speaking to a paradox in our statement
today because, while we emphasize the need for additional funds
from some source, particularly the Federal Government, to correct
the longstanding general deterioration of the facilities package, we
also speak to the need for data. This is not as incongruous as it
sounds, because that data, we believe, is badly needed in order to

Q . X '
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fine tune whatever process is ultimately provided by the Congress
in correcting this situation.

In other words, it is our belief that particularly in the health
field, a high degree of flexibility is required based on more ade-

uate data than is presently available, so as to be certain that the
ds are used most effectively and ef' :iently.

I have, verv briefly, six areas of the bill on which I would like to
comment. The first to do with the 10-percent minimum alloca-
tion, generally speakin F It is our belief that this, while desirable in
terzas probably of absolute amount, nonetheiess represents the type
of inflexibility which we believe would be better corrected through
separate, either permanent or time-limited, anthority with appro-
priate dollar and time limitations.

That, we believe seriously, is a better approach than the 10-per-
cent allocation because of the changing nature over a period of
time and the uncertainty in the future, given the deficit situation
and the level of Federal appropriations.

Second, we question seriously whether or nst the 15-percent res-
ervation for small institutions is afam necessary and the best way
to accomplish an obviously desirable objective. From the experience
in the Health Research Facilities Construction Program, there was
an allocation of funds throx?h a peer-review process that both gave
the assurance of quality and yet gave evidence that smaller institu-
tions—smaller in the sense of the extent of their research intensi-
ty—could compete successfully under an open-ended rather than a
gtrhiac;?ed ceiling. Therefore, 've would suggest that that approach

ct .

Third, the eligibility of institutiors, we would suggest, ought to
be broadened s0 as to recognize the important contribution that
many of the research-oriented teaching hospitals make, especially
in the area of clinical investigation, and would hope that the eligi-
bility could be broadened to recognize those university-affiliated in-
stitutions.

The fourth area has to do with the eligibility as far as costs are
concerned, and we would su%est the program could be made much
more efficient and effective by recognizing total project costs so as
to include items of fixed equipment. We are convinced that is the
case since this would assure to a greater ex*znt that when the
project is completed, there is a facility in which research can read-
ily and immediately be conducted.

Ou: fifth consideration has to do with the availability of these
funds. Agein harking back to the experience with the research fa-
cilities construction program at , it was our experience that
the funds were best when they were available until expended
rather than reverting at the end of the fiscal year. This was be-
cause many excellent institutions, both large and small, received
tentative awards on the basis of excellent proposals, but then found
that they had difficulty in obtaining the matching money. So that
it was possible within the portfolio of approved proposals to move
around the moneys and the pronosais to take advantage of those
that were immediately ready to go while the others waited until
the matching money they were required to raise was assured.

Last, we would suggest strongly the introduction of a right-of-re-
covery provision, so that the Government and the public would be
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assured that the facility provided under this proposed program
would indeed be used for the purposes intended. This could be in-
troduced in a number of different fashions, but would assure the
program operators as well as the Congress that indeed research
was the primary purpose at the beginning as well as at the end of
the required period.

I will close my remarks there, Mr. Chairman. I would be willing
to answer any questions, and also express our desire as well as our
willingness to work with you and other members of the committee
as the legislation proceeds.

[The prepared statement of Mr. Sherman follows:]
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The Asaoci tion’s membership has long been deeply committed to par-
ticiparing in the nation’s biomedical and biobehavioral research effort; typi-
cally, in Fiacal Year 1984, AAMC inatitutions performed just under 58 percent
of all the extramural research funded by the National Ins’itutes of Health
(NIH). Thus, the AAMC has a major intereat in H.R. 2823, with a more
parochial atake in the acope and design of the conatruction program ultimately
administered by DHHS. Firat, general cosments will be presented, followed by
specific recommendations on various provisions of H.R. 2823, or the "Fuqua

bill" as it is more commonly known.

The Association holds as axiomatic the principle that society benefits
through a vigorous research enterprise in the biomedical sciences. The basic
scientific knowledge produced by this research not only aitigates the ravages
of dearh, disease, and disability, but alsc yields iamportant spin-off benefits
to the econcmy, through aubsequent application to hundreds of different prod-
ucts and processes. Since the end of World War 1l the Federal government has
recognized the importance of biomedical research, and awarded subatantial
funds to colleges and univeraitiea through ‘“e NIH. As a consequence, an un-
paralleled univeraity-based biomedical research entecrprise has developed, with
the academic community regularly performing about 75 percent of NIH’; ex-
tramural research, equivalent to 26 percent of the total Federal research

basic effore.

Recognizing the aubatantial .ational “enefita that accrued from NIH-
supported tresearch projecta at univeraitiea and colleges acroas the country,
and the inability to expand that effort for lack of aufficient facilitiea, the

Federal government in the late 1950°a entered into a partnership with the

univeraity community to develop 8 biomedical research infrastructure tlat waa
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adequate to house and expand thet research, and thereby promote the recruit-
ment and recention of topflight talent. The government agreed that universi-
tiea simply could not afford to bear the roral cost of the facilities needed
to houae a biomedical reaearch enterprise of the size that the potencial

public benefit warranted.

The principal vehicle employed by the Congreas and NIH to remodel and
expand the nation’a univeraity biomedical re-earch plant capacity was the
Health Reaearch Pacilities Act (HRFA) of 1956. Under this legislation, the
NIH, from FY 1957 to PY 1969, expended $473 million to fund 1,482 projects;
407 different public and non-profit institutions received HRFA awards on a 50-
50 matching basia, with the watch uleimately leveraging $632 mwillion, 33 per-

cent wore than required by statute

HEW’a engagement in univeraity research facility construction was at that
time common for a Federal agency. In the 1950‘a and 60°s, some 20 separate
atatutea authorizing facilitiea programs were enacted, and universities were
able to reconatruct and expand reaearch laboratories, financed in part with
Federal aupport, on a aignificant acale. However, by 1970, most of these con-
atrucrion initiatives were phased out. Now, after almost two decades of ne-
glect, the nation’a complement of research facilities has deteriorated to a
conaiderable degree. Moreover, aciencific progress in the interim has ren-
dered auch of the gpace obaolete for moderr reaearch. Hence, the current need

for Federal aupport,

While there ia a clear need for major renawed Federal invearment in
university reaearch laboratory conatruction and renovation, estimates about
the preciae amount universities and colleges require in order to austain their

reaearch programs differ widely. However, it ia generallv conceded that
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university facilities needs exceed the scope of any foreseeable Federal ini-
tistive. This sterk reality in no way lessens the imperative for obtaining
comprehensive data on inatitutional research facility construction needs,
broken down by type of inatitution, field of need, nsture of construction
needs, current construction plans, expected cost of conatruction, etc. =-- in-
formstion essentisl for the legislsture and agenc’es to t8rget resources most
efficiently. It is regrettsble that the Administration has repeatedly ignored
L.ngrensional mandstes snd intentions by refusing to comply with statutory or
report lsme«ece roquesting assessments of university facility requirements.
The Association hear.ily commends the provisions of H.R. 2823 that charge the
Nationsl Science Found:tion (NSF) with initially collecting information om,
snd then regularly moni.oring, the particular research facility requirements

of the nation’s colleges and universities.

The desperate need to revitalize reaearch facilities accounts, at least
in pert, for the recent efforts by individual unjversities to obtain facili-
ties funding by by-passing estsblished agency funding processes and securing
swards directly from the Congress. In Fiscsl Yesrs 1983 and 1984, 15 univer-
sities received funding totalling over $100 million for facilities through
this process. In some cases, the requests had been previously disapproved by
awarding agencies; in others, detailed proposals for facilities projects had
not been revealed, even #s the Congress wss appropriating funds for them. But
frequently, no program existed in which institutions with a space crisia could
even hsve competed. Estsblishment of Federal university research facility
programs should also lead to the application of rigorous review procedures as
s precondition for Federal contribution to a facility project. Moreover,
traditional peer-review processes, an essential component of the Federal fund-

ing of bionedical science, would be reaffirmed and strengthened.

3-1()



337

AMMC’s Position on H.R. 2823

The AAMC wholeheartedly supports the central thrust of the Fuqua bill,
which is to eatablish research facility construction programs for univeraities
and colleges within each of the 6 largeat Federal rasearch funding agencies.

A major Federal initiative is the only realiatic means to revei>= the erosion
of the nation’s scademic research infrastructure, and the longer thia for-
midable task is delayed, the more expenaive it will ultimately become. The
AAMC endorses the long-term commitment inherent in the bill. However, the
AAMC believes that from the point of view of NIH-supported piomedical and be~
havioral research, H.R. 2823 would be even more effective if certain slter-
ations were made. Therefore, geveral specific changes, summarized in bold

print at the end of each relevant topic, are suggested.

Funding Mechanism

HeR. 2823 requires a minimum annual allocation of 10 percent of each
agencv’s budget for university and college research and develo-sent (R & D) to
be dedicated te jts univeraity facilities pProgram, except in those years in
which aggregate university R & D appropristions drcp. The proposed funding
sechanisn explicitly couples investment in the construction of university
facilities with other research expenditures; it slao guaranteea substantisl
funding for the conatruction progransa. However, ita automaticity precludes
any flexibility, judgement or diacrstion on the nagnitude of facility funding,
either for the Congreaa or the adminiatering agency. The tithing of R & D
budgets would also render the Congreas unable to davote increased resources
for non-facilities R & D in areas of particular need, without aimults neoualy

increasing expenditures for univeraity facilities.
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H.R. 2823°s policy of requiring agenciea to spend a minimum fixed per-—
centage of their academic R & D budgets for research facility construction is
generally undeairable, but it is doubly riaky given the absence of comprehen-
aive data on univeraity facilitiea needs, broken down by diacipline and type
of inatiturion. It ia almost certainly the case that each ageacy’a university
R & D constituenta have different construction needs that are best accommo~
lated through the annual appropriations proceas. While the general deteriora-
tion in the infraatructure for reaearch and the need for overhaul are obvious,
there are inatances, particularly during an era in which the prospects for the
Federal funding of reaearch sre not overly promising, in which scientista may
well be willing to continue to work in leas than ideal facilities for a few
years until the fiscal crisis passea, rather than see their research support
diverted to construction. AAMC’s concern over the funding mechanism used by
H.R. 2823, deapite the bill’a provision to protect the resesrch bage in the
event that appropriations decrease, is therefore partially due to the face
that it may well pit university reasearchers — who are understandably preoccu-
pied with obtaining maxioum research project support =~ against administrators
-- who muat aupport the research environment. Thia phenomenon could have un-

fortunate political consequeuces for the bill.

Consequently, the AAMC endoraea adoption either of broad, persanent con-
struction authority for HHS, or of time-limited authority with authorization
ceilings for the program. The ceilinga could initially be get at an appropri-
ate level, perhspa 10 percent of academic R & D, and later adjusted as data or
nesu becowe more definite. The du-. ion ahould be for a period of at least
ten years. Either of theae two approaches would give the Appropriations Com-
mitteea the flexibility to meet the particular mneeds of each agency and rely

on latest eatimates of need.
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1f the appropriste Committee decides against the use of either permanent
or tempol ry legislative suthority for HHS construction projects, the Associa-
tion recommends that the magnitude of the miniaum construction sllocation
somehov be made contingent vpon the infcia- incrementsl facilitis~ appropria-
tion. For example, the percentsge to be reserved for construction might be
set st rhe ratio the FY ‘87 sppropristicn bears to that sgency’s scadeamic R &
D, rather than sa a flat 10 percent. This would insure that university R & D

budgets are not unduly taxed by tae program.

The Curzent Punding Formuls for University Facilitiea Projects Should Be
Dropped, and Permanent Legislstive Authority or Regv Authorizations Rm-
ployed Inatead,

The 15 Percent Reservation for Institutions With Smaller R & D Budgets

H.R. 2823 requires that at lesst 15 percent of the funds reserved for

esch sgency’s cons. "uction program be awsrded to inetitutions that received

R & D swsrds below s specified threshold during the previous two years. This
privisic addresses concerns sbout the ability of non-resesrch-intensive
univeraitl s ro guccessfully compete for tneir proportional ghare of . .able
construction funds. However, the sim of H.R. 2823 to revitalize the existing
academic research infrastructure cannot be schieved if construction funds ac2
diverted from institutions currently conducting the vast majority of Federsl
research. The AAMC fully expects that the 283 scademic institutions that
received less than $5,000,000 in NIH support in FY ‘85, totalling $223 mil-
lion, or sbout 7 percent of NIH’s scademic extranursl budget, would receive st

least their fair share of facilities support from an HHS program developed
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under by H.R. 2823. This conviction is burtressed by the fact thar, as men-
tioned ubove, some 407 different institutions received awards under the open

competition of the Health Research Facilities Act.

The Allocation of 15 Percent of HHS’s Research “acilitiea Program to In-

atitutions with Smaller R & D Budgeta Should Be Delefed.

Eligible Institutions

A number of university-affiliated hospitals conduct significant amounts
of research and need research facility renovation and replacement as sorely as
do traditional academic facilities. Adding these entities to the program
would ensure that the program meet; all university-based research needs with-

out unduly expanding or diluting the focus of the program.

Program Eligibility Should Be Extended to Univeraity-Affiliated

Boapitals.

Eligible Crats

Section 3(c) of H.R. 2823 authorizes construction funds for the "cost" of
the replacement or modernization pt.ject. The AAMC recommends that this lan-

" to allow an agency to in-

guage be expanded to include "totsl project cost,
clude fixed equipwent and major movable research equipwent that are part of
the research facility tc be treated as part of the total project cost. A
univeraity or college corld then meet a portion of its required match by pro-
viding fixed or moveable research equipment for a facility. The change will
alao help to enaure that facilities will be properly equipped upon completion

of modernization projects.

Grant Eligibility Should Be Expauded to Include "Total Project Coat.”

El{fc 344
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Availabili-y of Construction Funds

H.R. I 3 contains no authority for agencies to retain construction funds
beyond the expiration of a fiacal year. Such authority is important because
the initiatior of an approved facilitiss project is often delayed by many un-
certaintiea following peer-review approval of a comstruction application. Un-
til theae are resolved, an agency cannot be aure whether the project ia viable
and must therefore delay awarding funda. An example (hat might be cited is
tne time that it takes for an institution to secure oatching funds, once its
facility application is approved. Language making agency funds "available
until obliga®sJ ard expended" is especially critizai .{ the 10 percent set-
aside ia included in the final bill, since as currently drafted it ir not

calibrated to each agency’s academir universe.

Language Should Be Added That Allows Construction Funda to Remain Avail-

able Until Expendsd.

Federal Right-of-Recovery rrovisions

Legialatinn authorizing Federal facilities programs has generally in-
cluded statutory language that apecifically authorizea the government to re-
cover ita ahare of a facilities project if, with a de ainimus exception, the
facility ia no longer used aa originally intended. In the case cf H.R. 2823,
recovery would be warranied if a facility were no longer housing reaearch, or
if a university or ita affiliate no longer controlled a building constructed
with Pederal funde. It is reasonable to require a facility to meet theae
criteria for ten yeara after the facility has been replaced or renovated.
Finally, the Federal recovery should be set at the ratio F eral funds bore o
the original construction -osts of the facility, compared to current value of

the facility.
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Right-o0” -Recovary Langusge Should Be Added tn Rnsure Funda are Used for

Originally Intanded Purposes.

Summary of Poaition

In summary, the AAMC recommends that:

¢ The Current Funding Formila for Univeraity Facilitira Projecta Shculd
Be Dropped, and Permanent Legialative Authority or Regular Authoriza-

tion Bmployed Instead.

a The Allocation of 15 Percent of HHS’s Research FPacilitiea Program .o

Institutions \ .th Sasller R & D Budgeta Should Be Deleted.

a Progras Eligibility Should Be Extended to University-Affiliated

Bospitale.
o Grant Eligibility Should sSe Expanded to Include "Total Project Coata.”

¢ Language Should Be Added Thar Allows Construction Funda to Remain

Available Uotil Expended.

o Right-of-Recovery Language S8hould be Added to Ensure Funda are Usad

for Originally Intended Purposes.

The Associstion appreciates this opportunity to comment on this important
legislation and looks forward to working further with the Subcommittee as H.R.

2823 moves forward.

- 10 -
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Mr. WALGREN. Thank you very much. We appreciate that.

Dr. Garin?

Mr. GariN. Thank you, Mr. Chairman. My name is David Gzrin.
I am the treasurer of the National Coalition for Science and Tech-
nology. NCST is a nonpartisan, nonprofit coalition of intividuals,
professional associations, and R&D-intensive organizations active
in science, egineering, aad technolo%éoam also associote profes-
sor of Chemistry at the University of Missouri, St. Louis.

On my left is Dr. Phillip Speser, who is the executive director of
NCST, who will be available to help answer any questions.

I want to thank you for the ogportunity to testify here today.
The testimony ‘vas developed with the assistance of several mem-
bers of the NCST executive committee and as such may no’ . cpre-
sent the views of specific members or advisers.

Mr. i , aud members of the committee, the legislation
which you have before you is long overdue. %Libe wisely, it is based
on the premise that if you start investing a bit each year in infra-
structure today, you will avoid the need to make a staggering in-
vestment in the future. From this perspective, this bill is important
tecause it places on the co ional agenda the issue of maximiz-
ing the coet efficiency of Federal investments in the infrastructure
of science, engineering, and technology.

But equally important as maximizing cost efficiency is the de-
moraliziug impact of inadeynate facilities on the university re-
search communit—. A large part of our membership, including
myself, consists of bench scientists and enginee 3 in universitier
For of our_individual members, inadequate faci'‘iies mes
that good research just ce \not be done. For the pzuple who ente
science and engineering hecause they were turned on by the discov
ery of knowledge, that’s a definition of frustration.

adequate and outdated facilities means that graduate students
are crammed into small offices in isolated carapus nooks, and they
must wait their turn before they ~an conduct dissertation-related
research on scarce equipment. That’s another good definition of
frustration.

Undergraduate students observe this level of frustration and
decide to pursue apparently less frustrating cercers. Student en-
rollment in the sciences has been dropping ~» my campus.

H.R. 2823 can also help relieve the dramatic impacts on universi-
ty research that will result from new laboratory standards. For ex-
ample, there is increasing public and legislative demand for strict-
er guidelines on regulations concerning the care, treatment, and
housing of laboratory animals.

At a conference that NCST held last year on the uses of animals
in research, we learned that the National Institutes of llealth will
soon require that all laboratories wanting NIH funding must
comply with their new standards. Life scientists certainly want
new and more modern facilities. However, the NIH officials point-
ed out that their agency cannot be expected to pay the costs of the
modernization that will be required for compliance, and they esti-
mated that laboratory compliance would cost at least $500 milliox
nationwide.

As scientists we find ourselves trying to solve the conundrum
you have addressed to H.R. 2823. With so many urgent needs and
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only a limited amount ~f support, how should research dollars be
allocated? We see no easy answers. Clearly, though, as our research
facilities continue to age, we eventually will be forced to upgrade
ph%sical plants. !

e applaud you for proposing a plan to upgrade these outmoded
research facilities systematically so that scientists in the behavior-
al, ls‘ocial, and physical sciences may continue their important
work.

Before closing, let me say a few words about two aspects of the
bill the committee may wish to address. The firs. aspect is, where
will the money come from? The likelihood of in:reased appropria-
tions if this bill ie enacted is :smarently small. We believe tﬂat any
new funding should be defined in such a way as to ensure that it
does not merely represert a reprogramming of agency funds al-
ready going to the replacement or modernization of Iaboratories
and other research facilities. Nor should appropriations be taken
from programs committed to basic research.

The second aspect cincerns what the money can be used for. The
replacement or modernization of laboratories and other research
facilities called for in this bill will re%%ire both physical plants and
e?uipment. We commonly consider both aspects under the term
“facilities.” The newsst building, without suitable equipment,
makes a poor laboratory.

We believe the ] age of the bill should clarify that funds can
be used for both of these, including equipment which may not fall
within the definition of “fixed equipment and major research
equ(iipment.” The key question in determining. what should be
funded is, “What is re%uired to modernize an existing lab or to in-
stall a new one?”’ As the cost of new equipment ard facilities in-
crease, s0 does the cost of maintaining this equipment. Smaller cul-
leges and universities find that the maintenance of that equipment
or facility becomes an ever-increasing burden and a demand on
their fragile resources.

As we understand it, H.R. 2823 requires that institutions provide
at least 50 percent matching funds to obtain Federal grants for re-
placement or moderauization of specific research facilities.

We would like to suggest that universities and research institu-
tions may elect to make their contribution, in part, by earmarking
funds to cover the costs of maintenance and repair of the facilities
and equipment specifically obtained under this legislation. This for-
mula the added benefit of allowing colleges and universities to
compete more effectivelf'—the smaller colleges and universities to
compete more effectively—by permitting them to make some of
their matching commitments over several years instend of in 1
fiscal year.

I note that in the recently released “Opportunities in Chemis-
try,” or what is referred to as the “Pimentel Report,” one of the
recommendations repeated over and over was that funding of
equipment include funds for maintaining and operating that equip-
ment for a 5-year period.

We wholeheartedly supp irt this bill, and we stand ready to work
for enactment of legislation in this area.

Thanl- you.

[The prepared statzment of Mr. Garin follows:]
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TESTIMONY OF
THE NATIONAL COALITION FOn SCIENCE AND TECHNOLOGY
ON
H.R. 2823, TEE UNIVERSITY RESEARCH FATILITIES REVITAI TZATION
ACT OF 1985
BEFORE THE
ROUSE SUBCOMMITTEE ON SCIENCE, RESEARCH AND TECHNOLOGY
OCTOBER 24, 1985

TESTIMONY DELIVERED BY: DR. DAVID GARIN, TREASURER, N.C.S.T.;
AND ASSOCIATE PROPESSOR OF CHEMISTRY,
UNIVERSITY OF MISSOURI-ST, LOUIS

349



346

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE, MY NAME IS DAVID GARIN. I
AM THE TREASURER OF THE NATIONAL COALITION FOR SCIENCE AND TECHNOLOGY.
I AM ALSO ASSOCIATE PROPESSOR OF CHEMISTRY AT THE UNIVERSITY OF
MISSOURI-ST. LOUIS. I APPRECIATE THE OPPORTUNITY TO PRESENT TESTIMONY
TODAY. THE LEGISLATION WHICH YOU HAVE BEFORE YOU IS LONG OVERDUE.
ADEQUATE PUNDING FOR THE INPRASTRUCTURE ON WHICH GOOD SCIENCE AN
ENGINEERING RELIES IS THE KIND OF ISSUE ¥WMICH IT SEEMS CONGRESS IS
ALWAYS GOING TO ADDRESS "NEXT YEAR". SO NEXT YEAR PADES INTO NEXT
YEAR AND THE NEXT THING YOU KNO ° IT'S THE NEXT DECADE. IMPORTANT
RESEARCH DOES NOT GET DONE BECAUSE OF A LACK OF SPACE AND EQUIPMENT.

QUITE SIMPLY, AT SOME POINT THE USEFUL LIPE OF ANY BUILDING OR PIECE
OF EQUIPMENT IS FOR ALL PRACTICAL PURPOSES OVER. IT IS NO DIFFPERENT
THAN THE SITUATION WITH THE OLD "JUNKERS®™ MANY OF US DROVE DURING OUR
STUDENT DAYS. THE CARS PROVIDED TRANSPORTATION, BUT YOU SPENT A LOT
OF TIME FIXING THEM, THEY WASTEL A LOT OF GAS AND-OIL, THEY REALLY
WERE NOT VERY SAFE, AND EVERYBODY SOLD THEM OR SCRAPPED THEM WHEN
THEY GOT THAT FIRST "GOOD JOB".

AS WAS THE CASE WITH THOSE OLD CARS, AT SOME POINT I~ TIME WE EITHER
HAVE TO PIX LABORATORY AND RESEARCH FACILITIES OR BUY NEW ONES. THE
PRECISE POINT IN TIME WHEN THIS IS DONE IS ARBITRARY, BUT FEW WILL
DENY IT MUST BE DONE. THE LEGISLATION BEFORE YOU, QUITE WISELY, IS
BASED ON THE PREMISE THAT IF YOU START INVESTING A BIT EACH YEAR IN
INFRASTRUCTURE TODAY YOU WILL AVOID THE NEED TO MAKE A STAGGERING
INVESTMENT IN THE FUTURE. FPROM THIS PERSPECTIVE, THIS BILL IS

IMPORTANT BECAUSE IT PLACES ON THE CONGRESSIONAL AGENDA THE ISSUE
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OF MAXIMIZING THE COST-EFFICIENCY OF PEDERAL INVESTMENTS IN THE
INFRASTRUCTURE OF SCIENCE, ENGINEERING, AND TECHNOLOGY.

.
THE DEMORALIZING IMPACT OF INADEQUATE PACILITIES ON THE UNIVERSITY
RESEARCH COMMUNITY IS AS IMPORTANT AS THE MORE ABSTRACT ISSUE OF
MAXIMIZING COST-EFFICIENCY DURING INVESTMENT. FOR MOST RESEARCHERS,
THIS ISSUE IS ALSO FAR MORE REAL IN OUR EVERYDAY LIVES.

A LARGE PART OF OUR MEMBERSEIP, INCLUDING MYSELF, CONSISTS OF BENCH
SCIENTISTS AND ENGINEERS IN UNIVERSITIES. FOR MANY OF OUR INDIVIDUAL
MEHBERS, INADEQUATE PACILITIES MEANS THAT GOOD RESEARCH JUST CANNOT
BE DONE. FOR PEOPLE WHO ENTERED SCIENCE AND ENGINEERING BECAUSE THEY
WERE "TURNED ON® BY THE DISCOVERY OF NEW KNOWLEDGE, THAT'S A GOOD
DEFINITION OF FRUSTRATION. INADEQUATE AND OUTDATED PACILITIES MEANS
THAT GRADUATE STUDENTS ARE CRAMMED INTO SMALL OFFICES IN ISOLATED
CAMPUS NOOKS AND THEY MUST WAIT THEIR TURN BEFORE THEY CAN CONDUCT
DISSERTATION RELATED RESEARCH ON SCARCE EQUIPMENT, THAT'S ANOTHER
GOOD DEFINITION OFf PRUSTRATION. UNDERGRADUATE STUDENTS OBSERVE THIS
LEVEL OF FRUSTRATION AND DECIDE TO PURSUE APPARENTLY LESS PRUSTRATING
CAREERS .

H.R. 2823 CAN ALSO HELP RELIEVE THE DRAMATIC IMPACT ON UNIVERSITY

RESEARCH THAT WILL RESULT FROM NEW LABORATORY STANDARDS. FOR EXAMPLE,
THERE IS INCREASING PUBLIC AND LEGISLATIVE DEMAND FOR STRICTER
GUIDELINES OR REGULATIONS CONCERNING THE CARE, TREATMENT AND HOUSING
OF LABORATORY ANIMALS. AT A CONPERENCE THAT N.C.S.T. HELD LAST YEAR
ON "THE USES OF ANIMALS IN RESEARCH®, WE LEARNED THAT THE N.I.H. WILL
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SOON REQUIRE THAT ALL LABORATORIES WANTING N.I.H. FUNDING, MUST COMPLY
WITH THEIR NEW STANDARDS.

FEW LIFE SCIENTISTS WILL WANT TO ARGUE THAT IMPROVED ANIMAL CARE IS

NOT DESIRABLE AND ALMOST ANYONE WHO WORKS WITH ANIMALS IN OUTMODED AND
INADEQUATE CIRCUMSTANCES WILL WANT NEW AND MORE MODERN FACILITIES.
HOWEVER, THE N.I.H, OFFICIALS ALSO POINTED OUT THAT THEIR AGENCY CANNOT
BE EXPECTED TO PAY THE COSTS OF THE MODERNIZATION THAT WILL BE REQUIRED
FOR COMPLIANCE. THEY ESTIMATED THAT LABORATORY COMPLIANCE WITH THE NEW
REGULATIONS WOULD COST AT LEAST 500 MILLION DOLLARS NATIONWIDE. AND
THIS IS JUST TO IMPROVE ANIMAL CARE FACILITIES IN OUR UNIVERSITIES AND
COLLEGES. YOUR PROPOSED LEGISLATION CAN GO A LONG WAY TO HELP PROVIDE

THOSE UPGRADED FACILITIES.

UPGRADING PHYSICAL FACILITIES IS ALSO IMPORTANT TO THE FUTURE GROWTH
OF THE BEEAVIORAL AND SOCIAL SCIENCES. MANY OF THE MOST PRESSING AND
COSTLY PROBLEMS PACED BY OUR SOCIETY RELATE TO HUMAN BEHAVIOR. AS
ONLY ONE EXAMPLE, THE SURGEON GENERAL OF THE UNITED STATES, IN HIS
REPORT HEALTHY PEOPLE, CONCLUDED THAT SEVEN OF THE 10 LEADING CAUSe3
OF DEATH IN THE UNITED STATES, ACCOUNTING POR FULLY 50 PERCENT OF ALL
DEATHS EACH YEAR, ARE IN LARGE PART BEHAVIORALLY DETERMINED AND CAN BE
SIGNIFICANTLY REDUCED BY CHANGING PEOPLE'S BEHAVIOR. RESEARCH IS
ESSENTIAL TO EXPANDING OUR KNOWLEDGE ON HEALTH AND BEHAVIOR. OTHER
IMPORTANT CONTRIBUTIONS BEING MADE BY THE BEHAVIORAL AND SOCIAL
SCIENCES ARE IN THE AREAS OF PRODUCTIVITY, DELINQUENCY, MENTAL
DISORDERS, DRUG ABUSE, AND FAILURES TO LEARN AND ACHIEVE. OBVIOUSLY
THE FINDINGS OF BEHAVIORAL AND SOCIAL SCIENTISTS CAN MAKE A SIGNIFICANT
CONTRIBUTION TO THIS COUNTRY'S WELL-BEING AND ECONOMY.
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WHILE SOME OF THE PROB.EMS RELATED TO HUMAN BEHAVIOR AND THE

REALIZATION OF HUMAN POTENTIAL CAN BE STUDIED IN NATURAL SURROUNDINGS,
MANY REQUIRE A SYSTEMATIC PROGRAM OF LABORATORY BASED RESEARCH.

RECENT ADVANCES IN COMPUTER TECHNOLOGY AND IN STRATEGIES FOR MAKING

AND ANALYZING OBSERVATIONS HAVE MADE SOPHISTICATED EQUIPMENT NECESSARY
FOR USE IN BEHAVIORAL AND SOCIAL SCIENCE RESEARCH., THE USE OF SUCH
EQUIPMENT IN ADEQUATE LABORATORY “ACILITIES HOLDS SIGNIFICANT PROMISE
FOR MAKING IMPORTANT ADVANCES IN BOTH THE BEHAVIORAL AND SOCIAL SCIENCES,

AS SCIENTISTS WE FIND OURSELVES TRYING TO SOLVE THE CONUJDRUM YOU HAVE
ADDRESSED THROUGH H.R. 2P?3. WITH SO MANY URGENT NEEDS AND ONLY A
LIMITED AMOUNT OF SUPPORT HOW SHOULD RESEARCH DOLLARS BE ALLOCATED?

WE SEE NO BASY ANSWERS. CLEARLY, THOUGH, AS OUR RESEARCH FACILITIES
CONTINUE TO AGE WE EVENTUALLY WILL BE PORCED TO UPGRADE PHYSICAL PLAMT.
WE APPLAUD YOU, MR. CHAIRMAN, FOR PROPOSING A PLAN TO UPGRADE THESE
OUTMODED RESEARCH FACILITIES SYSTEMATICALLY SO THAT SCIENTISTS IN THE
BEHAVIORAL, SOCIAL AND PHYSICAL SCIENCES MAY CONTIMNUE THEIR IMPORTANT

WORK .

LOOKING AHEAD, WE SEE ADDITIONAL CHALLENGES THAT WILL HAVE TO BE
ADDRESSED. THERE IS, FOR EXAMPLE, AN IMPORTANT NEED POR RESEARCH
INSTRUMENTATION THAT WE WILL BE FORC®™ TO CONFRONT IN THE NEAR FUTURE.
IN RECENT TESTIMONY TO THIS COMMITTEE'S SCIENCE POLICY TASK FORCE, DR.
R. DUNCAN LUCE POINTED TIME AND AGAIN TO THE IMPORTANT ROLE TH™
SUPERCOMPUTERS AND OTHER ADVANCED COMPUTATIONAL DEVICES WILL BE PLAYIN.,
IN FERTILE RESEARCH AREAS SUCH AS COGNITIVE SCIENCE, LINGUISTICS,
PERCEPTION, ECONOMICS, PSYCHOBIOLOGY AND HEALTH AND BEHAVIOR RESEARCH
OVER THE NEXT TEN YEARS. WHILE SOME MAY BE SURPRISED THAT BEHAVIORAL
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AND SOCIAL SCIENTISTS REQUIRE SUCH POWERFUL COMPUTERS, THERE IS LITTLE
DIFFERENCE IN COMPUTATIONAL COMPLEXITY BETWEEN ECONOMIC FORECASTING AND
WEATHER FORECASTING OR BETWEEN UNDERSTANDING HOW WE ACTUALLY ARE ABLE

TO PERCEIVE A SUNSET AND SIMULATING THE FLIGHT OF AN AIRCRAFT,

NOW, IT'S TRUE THAT FEW OF OUR MEMBERS ARE GOING TO ABANDON THEIR
CAREERS BECAUSE LABORATORY SPACE IS NOT AVAILABLE OR EQUIPMENT
AND PACILITIES ARE ANTIQUATED. NOR WILL RESEARCH GRIND COMPLETELY
TO A BAIT. BUT WHAT ABOUT THE FUTURE?

OF COURSE, INVESTING IN THE INFRASTRUCTURE OF SCIENCE, ENGINEERING,
AND TECHNOLOGY COSTS MONEBY. SOME OF THAT MONEY CAN BE RAISED BY

THE MEMBERS OF OUR COMMUNITY. BUT WE WOULD REMIND YOU OF WHAT PLATO
NOTED IN THE REPUBLIC: A PERSON ENGAGED IN THE MONEYMAKER'S ART IS
LIKELY TO BE TOO BUSY TO BE VERY GOOD AT THE PURSUIT OF TRUTH. IF
THE CIVIL SERVANTS IN THE AGENCIES, THE REPRESENTATIVES AND SENATORS
IN CONGRESS, T'IE PRESIDENT, AND THE AMNRI/ *N PEOPLE WANT US TO KEEP
FOCUSING OUR ATTENTIONS ON DOING RESEARCH ON TOPICS PROM CANCER TO
CERAMICS TO COOPERATIVE LABOR-MANAGEMENT RELATIONS, WE NEED SOME
HELP IN RA SING ENOUGH MONEY TO MAINTAIN THE FACILITIES THIS RESEARCH
DEMANDS. THE EXISTENCE OF FEDERAL MATCHING PUNDS IS A MAJOR HELP

IN RAISING FUNDS FROM STATE AND LOCAL GOVERNMENTS, INDUSTRY, AND

FOUNDATIONS .

WE NEED HELP AND H.R. 2823 COULD PROVIDE IT. FOR THAT REASON WE
WHOLEBEARTEDLY ENDORSE THIS BILL. THE UNIVERSITY RESEARCH FACILITIES
REVITALTZATION ACT WILL NOT SOLVE ALL OF OUR FACILITIES PROBLEMS, BUT
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IT WILL PROVIDE MEANINGPUL FUNDING IN A MANNER WHICH WILL MAKE IT

EASIER, ALBEIT IMPERATIVE, TO TAP NON-FEDERAL DOLLARS.

BEFORE CLOSING, LET ME SAY A FEW WORDS ABOUT TWO ASPECTS OF THE BIL
THE COMMITTEE MAY WISH TO ADDRESS.

THE PIRST ASPECT IS WHER:" WILL THE MONEY COME FROM. WE SENT OUR STAFF
AROUND TO DISCUSS THE BILL WITH STAFF FOR THE HOUSE AND S!.NATE
APPROPRIATIONS COMMITTEES. THEY ASKED ABOUT THE | {ELIHO)D OF INCREASED
APPROPRIATIONS IF THI‘. SILL WAS ENACTED. I AM T_RE YOU CAl GUESS rA4E
REACTION OUR STAFF C T.

PERHAPS WE SHOULD SHRUG OFF SUCH REACTIONS. AFTER ALL, THE WHOLE

PACILITIES ISSUE HAS BEEN A SOURCE OF FRUSTRATION FOR SO LONG, EVEN
AN AUTHOR' ZATION WHICH WAS NOT FUNDED WOULD PROBABLY BE BETTER THAN
NO AUTHORIZATION AT ALL. IT RAISES THE HOPE THAT SOMEDAY SOMEBODY
MIGHT JUST PUT SOME MONEY IN THE PROGRAMS ESTABLISHED BY THIS BILL.

ONE CAUTION, WE BELIEVE THAT ANY NEW PUNDING SHOULD BE DEFINED IN SUCH
A WAY AS TO INSURE THAT IT DOES NOT MERELY REPRESENT A REPROGRAMMING

OF AGENCY FUNDS ALREADY GOING FOR THE REPLACEMENT OR MODERNIZATION OF
LABORATORIES AND OTHER RESEARCH PACILITIES. NOR SHOULD APPROPRIATIONS

BE TAKEN FROM PROGRAMS COMMITTED TO BASIC RESEARCH,.

O

THE SECOND ASPECT CONCERNS WHAT THE MONEY CAN BE USED FOR. IN OUR
TESTIMONY WE HAVE HIGHLIGATED THE NEEDS EXISTING FOR BOTH PHYSICAL
PLANT AND EQUIPMENT. THE REPLACEMENT OR MODERNIZATION OF LABORATORIES

AND OTHER RESEARCH FACILITIES CALLED FPOR IN THIS BILL WILL REQUIRE
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BOTH PHYSICAL PLANT AND EQUIPMENT. WE COMMONLY CONSIDER BO1H ASPECTS
UNDER THE TERM FACILITIES AS THE NEWEST BUILDING WITHOUT SUITABLE
EQUIPMENT MAKES A POOR LABORATORY, YET THE LEGISLATION BEFORE YOU IS
WIDELY SEEN PRIMARILY AS A VEHICLE FOR FUNDING BUILDINGS. WE BELIEVE
THE LANGUAGE OF THE BILL SHOULD CLARIFY THAT FUNDS CAN BE USED FOR BOTH
OF THESE, INCLUDING EQUIPMENT WHICH MAY NOT PALL WITHIN THE DEFINITION
OF "FIXED EQUIPMENT AND MAJOR RESEARCH EQUIPMENT", THE KEY QUESTION IN
DETERMINING WHAT SHOJULD BE FUNDED IS WHAT IS REQUIREC TO MODERNIZE AN

EXISTING LAB OR TO INSTALL A NEW ONE.

AS THE COST OF NEW EQUIPMENT AWD FACILITIES INCREASE, SO DOES THE

COST OF MAINTAINING THIS EQUIPMENT. SMALLER COLLEGES AND UNIVERSITIES
PIND THAT THE MAINTAINENCE OF THAT EQUIPMENT OR FACILITY BECOMES AN
EVER INCREASING BURDEN AND DEMAND ON THFIR FRAGILE RESOURCES. SO,
WHEN INDIVIDUAL RESEARCHERS REQUEST FUNDS FOR NORMAL REPAIR AND UPKEEP
OF THEIR EQUIPMENT, THEIR REQUESTS ARE DEFERRED OR DENIED WITH THE
EXCUSE THAT "CONTINGENCY PUNDS ARE NOT AVAILABLE IN THIS YEAR'S
BUDGET". PJR THOTE INVESTIGATOF3 STRUGGLING TO OBTAIN NEW RESEARCH
GRNTS, THLIR INABILITY TO SERVICE EQUIPMENT AND FACILITIES LEADS TO
EVEN MORE DETERIORATION AND BECOMES YET ANOTHER FRUSTRATION THAT

DETRACTS FROM THEIR PRODUCTIVITY.

AS WE UNDERSTAND IT, H.R. 2823 REQUIRES THAT INSTITUTIONS PROVIDE
AT LEAST S50% MATCHING FUNDS TO OBTAIN FEDERAL GRANTS FOR REPLACEMENT
OR MODERNIZATION OF SPECIFIC RESEARCH FACILITIES. WE WOULD LIKE TO
SUGGEST THAT UNIVERSITIES AND RESEARCH INSTITUTIONS MAY ELECT TO

MAKE THEIR CONTRIBUTION, IN PART, BY EARMARKING FUNDS TO COVER THE
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COSTS OF MAINTAINANCZ AND REPAIR OF THE FACILITIES AND EQUIPMENT
SPECIFICALLY OBTAINED UNDER THIS LEGISLATION. THIS FORMULA HAS
THE ~DDED BENEFIT OF ALLOWING SMALLER COLLEGES AND UNIVERSITIES

D COMPETE MORE EFFECTIVELY WITH THEIR BPTTER ENDOWEDT COUNTERPARTS
IN OBTAINING MOJERN RESEARCH RESOURCES. THIS COULD BE ACCOMPLISHED
BY PERMITTING THE INSTITUTIONS TO MAKE SOME OF THEIR MATCHINC
COM”ITMENT OVIR SEVERAL YEARS INSTEAD OF IN ONE PISCAL YEAR. IN
FACT, ONE OF TH: RECOMMEND”./IONS IN THE RECENTLY RELEASED REPORT,
*OPPORTUNITIES IN CHEMISTRY", OR THE PIMENTEL REPORT, IS THAT THE
FUNDING OF EQUIPMENT INCLI “E PUNDS POR MAINTAINING AND OPERATING THAT
EQUIPMENT POR A PIVE-YEAR PERIOD.

TO CONCLUDE, I'HE LEGISLATION YOU HAVE BEFORE YOU ATRESSES A REAL
AND IMPOXTANT PROBLEM. TOO OFTEN VITAL INFRASTRUCTURAL INVESTMENTS
ARE PUT OFF, BY EARMARKING PUNDS FOR LABORATORY ARD RESEARCH
FACTLITIES MODERNIZATION AND REPLACEMENT, TYIS LEGISLATION WOULD
END THE CUKRENT SITUATION OF NEGLECT. POR THIS REASON WE WHOLE-
HE2PTEDLY SUPPORT THIS BILL AND STAND READY TO WORK POR ENACTMENT
OF LEGISLATION IN TII{S AREA WITH THE COMMITTEE AS WELL AS ALL OTHERS
INTERESTED IN IMPROVING THE INPRASTRUCTURE OF SCIENCE, ENGINEER1NG,
AND TECHNOLOGY,

N.C.S.T. 18 a non-partisan, non-profit coalition of individuals and
professional assoziations and R & D intensive corporations active
in science, engineering, and technology. N.C.3.T. seeks to seccure
the infrastructure needed to sustain long~term U.S. excellence and
leadership in science, engineering and technology,

This testimony was developed with the assistance of several

members of the N.C.S.T. executive ccmmitte2. As such, it may
1>t represent the views of specific members or advisors.
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Mr. WALGREN. Thank you all very much.

We have another rolicall nn the {ioor, so I v. ;uld like to go imme-
diawely to Mr. Valentine if he has any questions he would like to
raise and discussion to focus on.

Mr. VALENTINE. Thank you very much, Mr. Chairmar. I would
like to ask Dr. Goodwin a couple of questions.

Doctor, would yor describe for us the relationship that Duke
University has with the ot..2r universities that make up the Trian-
gle Universities Computation Center, and tell something about tha’
institution?

Mr. Gocpwin. Indeed. Well, we’ve had the gond fortune, Mr. Con-

essman, to find that coopers’” among the universities in the

iangle area was a very effect, -ay of coping with some of tlLe
problems that have been discu: . .ay, the problems of main-
taining equirment and facilities in uv.g science.

Over the last 20 years or s0o we have engaged in .nany coopera-
tive ventures. One of the first of these was the Triangle Universi-
ties Computation Center, which has a facility centered between the
three universities in the middle of Research Triangle Park. This
serves the three universities as weli as other facilities in the park
on a time-sharing basis.

In addition to TUC, as we call it, we have a variety of other fa-
cilities which are shared, most of them based on Federal construc-
tion grants at an early period. I have mentioned Tunnel, ti.e Phyto-
tron, which is a biological facility. I have mentioned the research
vessel. All of these run jointly by the Triangle Universities. The
Microelectronic Center of North Carolina is another example
which involves the State and corporate sponsors as well as the Fed-
eral Government, the Research Triangle Institute.

And we have an organization called the Triangle TIniversities
Center for Advanced Studies, Inc., which is designed to foster this
type of cooperation.

r. VALENTINE. What are some of the research projects which
are currently underway at Duke which, in your opinion, would be
facilitated by the %Sssage of this legislation?

Mr. JoopwiN. Well, I know the time is short, and perhaps I
should just give you one which is, I think, especially interesting.
We have unoerway in our Phytotron at the moment, this biological
facility, & svudy of the effect of CO;—carbon dioxide—increase in
the cir on biological orgarisms. As I indicated in my prepared testi-
mony, this research is constrained by the size of the chambers
which exist in this Phytotron. If we had additional constr. tion
roney, we would like to erlarge that facility, which again se ~es
all of these Triangle Universities, to make ible the experimen-
tatior. with iarger botanical—trees rather tm small plants at the
moment.

I could give you exc.mples in physics and chemistry. Virtually all
of our sciences could be very much affected by this legislation.

Mr. VaLeNTINE. Thank you, Doctor.

Mr. Chairman, I thank you for giving me this opportunity. I
want to say to the other members of the panel that my interest is
in Dr. Goodwin, but it’s in all of you. You know, he’s home folks,
and ! do want to tell you that I think you do great work, and I
appreciate th> contribution which you make. I thank you for
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coming here. We listen to you, this member does, and this chair-
man.

Thank you all so much.

Mr. WALGREN. Thank you, Mr. Valentine.

Let me ask quickly, and then I will have to go over to the floor
as well. Is there agreement that we are—well, obviously at some
point in the running down of research facilities there would be
very broad agreement that even if it took away money from cur-
rent research, the best use, the best thing to do with the available
money would be to build up a deficient aspect of this whole area,
being facilities at that point. We still get in the testimony that,
“Doggone it, this might take away money from current research,
ard we shouldn’t do that.” Is there agreement that we have
rlelgc'},xed the point where that’s what we should do, even if it did
that?

I mean, obviously, if we were about to close all the laboratories.
somebody would say, “Well, spend the money this year to keep
them open as opposed to current research or something like that.”

Have we reached that point where, from your perspectives, the
moderniration of the facility has such priority that that is No. 1?

Mr. Spesgr. I will take a stab at it. I think tg’at from our perspec-
tive we would say that there is an agreement that something needs
to be done. I would have to echo my colleague over here’s comment
that if we were to start looking at tradeoffs today to say we’re
going to take a specific percentage now right off ihe top, that I
don’t think you would fin ang agreement on

Mr. WALGREN. What about 5 percent?

Mr. Speser. I think that the communitv has not examined it
closely enough at this point to say abstractly what percent there
should be. There is no question that we are approaching a proplem.
I' don’t think we are at the point now where we Liave a meeting of
ne——

Mr. WaLgren. There would be support for some percentage, in
the abstract?

Mr. Speser. In the abstract, of course. I mean, you could get it
down at some point where it’d be point-som: thing-something-some-
thing-something, and everybod¥l would say, “Sure, that’s de mini-
nlllis, and there’s no problem there.” I think the more important
thing is——

Mr. WaLGrREN. What about something more than a de minimis
percent?

Mr. Speser. Well, I think personally, speaking only personally, I
think something more than a de minimis would be appropriate
from the standpoint that we have a tendency in this country to put
our infrastructural investments off on the assimption that we will
deal with them next year and next year and next year, and the
time has come, as we have seen in area after ar<a, that we can no
longer operate that way. And I think that’s the important message
in this p1ece of legislation.

Dr. SHERMAN. May I suggest, Mr. Wa'gren——

Mr. WALGREN. Certainly.

Dr. SHERMAN [oontinuing]é That rather than establishing a fixed
percent?lgle, that it would be preferable to provide the other route
that would indeed permit year-to-year adjustments through a per-
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manent authority or a time and dollar ceiling authority. There,
then, the question of the relationship between dollars direct cost
for research and direct cost for facilities and the infrastructure
could be more clearly and more promptly identified and modifica-
tions made on a year-to-year basis as to what the consensus of the
community may be at that time.

I would agree that there is a general seiise of disease within the
community at the moment of anything that would suggest diver-
sion of funds for research.

Mr. WALGREN. Yes, but we would think that we're in a time sup-
posedly when these direcctors of research for these Federal agen-
cies are going to have less and less money to deal with, and thera-
fore there will be more and more pressure on them to conduct
their operating research as opposed to make any longer term in-
vestment.

Do you think we’re in a position to simply say, “Well, we want
you to do it. There’s a ceiling you can hit. Anywhere frora zero to
full allotment under the bill :n that”? Do you think you would get
the necessary drive?

Mr. SHERMA.Y. I think it will come. My own personal sense from
talking to both administrators and faculty members at the moment
is that the nature of the change in the Nation’s economic situation
and the prospects for support for research, whethe:gou’re talking
direct or infrastructure sumrt, has not yet occurred. The commu-
nity is behind the facts, I think, in the temporal sense.

It is my sense thay we're too early at that issue in order to arrive
at a conclusion for a fixed amount. A range or a separate authorit
_v:ould seem to be preferable at this time for that degree of flexibil-
ity.

Mr. WALGREN. Any other reactions, Dr. Phillips? Do you have a
reaction to that?

Mr. Puiues. I would just, I guess, agree with the sense of your
question from our experience, in that there is no agreement. The
input that we have received and that was expressed at our confer-
ence runged from, “Yes, I know there’s going to be a tradeoff, but
that’s what we need now. The tim«s are such that if we don’t make
those hard choices, 20 years from now we'll be doing had science in
bad facilities,” to the other extreme, “Well, if this means taking
any money Jut of research programs, I am not for it.”

And at those two extremes, I think it’s the administrators, the
people who may be more current in a temporal sense, as Dr. Ster-
man said, who see the broader picture, who are more inclined to
say that we've got to make the Eard choice and they’re willing to
make the tradeoff with the individual working scientists and engi-
neers on the other side who see the context of their own research
program and see funds being cut, they're losing a research assist-
ant or a graduate student, saying, ““I just can’t take a cut in my
research program budget.”

I don’t think there ig consensus for that tradeoff.

Mr. Speser. [ would just add, sir, that I spoke yesterday with sev-
eral of our corporate members about this piece of legislation, and
there is some concern there also—while they recognize the need as
well—that after beinﬁlaaked to participate in engineering .esearch
centers, Presidential Young Investigators, university-industry coop-
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erative research, university-industry cooperative research projects,
that this is another match that’s coming down the line. So the
trade-offs that we’re seeing on the academic side exist in the corpo-
rate sector as well in terms of what percentage of what fund should
go to what particular kind of function.

So from that standpoint, again, it’s hard to say if you took a 10
percent you could outrun the matchability, in a sense.

Mr. WaLGReN. OK. Well, I am sorry we’re operating under some
time constraints, but let me thank you all very much for being a
resource to our committee.

Mr. Speser. Thank you for the opportunity.

M:. WALGREN. [ have got to respond to those bells. So let’s take a
10-minute recess, and we will go on to the second panel at that
point.

[Recess.] : —

Mr. VALENTINE [presiding]. The subcommittee will come to order.

I apologize for the chairman’s temporary absence. The chairman,
of course, is interested in the legislation on the floor. I understand
that that has been resolved in a manner satisfactory with him, so
he will be back to his duties pernaps before we get very far.

The next panel consists of Dr. Barry Cooperman, Dr. Dan Zaffar-
ano, Dr. James DeShaw, Dr. Thomas D. Nicholson, and Dr. Paul
Cumming.

We will hear from your gentlemen :n such order as you acem ap-
oropriate. I don’t know who’s in charge.

Dr. Cooperman, you are uominated.

STATEMENT OF BARRY COOPERMAN, VICE PROVOST AND PRO-
FESSOR OF CHEMISTRY, UNIVERSITY OF PENNSYLVANIA; DAN
ZAFFARANO, VICE PRESIDENT FOR RESEARCH, I0OWA STATE
UNIVERSITY; JAMES DeSHAW, DEPARTMENT OF LIFE SCI-
ENCES, SAM HOUSTON STATE UNIVERSITY; AND PAUL CUM-
MING, DIRECTOR, MARKET RSEARCH AND SUPPORT, AMERI-
CAN RED CRO?~

Mr. CooPerMAN. Thank you, Mr. Chairman.

I am Barry Coopern.an, professor of chemistry and vice provost
for research at tno University of Pennsylvania. I appear here today
on behalf of the American Association of University Professors, the
Nation’s largest and oldest professional association of college and
university faculty members.

The AAUP endoi ses the goals of H.R. 2823. Since its founding in
1915 the AAUP has encouraged institutional and governmental as-
sistance to faculty engaged in research. It has supported public and

rivate efforts to expand research facilities available to faculty.

e AAUP has defended the academic freedom of faculty and
helped to create st1ong institutional governance. It ha: established
high ethical standa for the academic profession and worked
jointly with other higher education associations in encouraging the
type of academic environments that foster quality teaching and re-
search.

I am pleased to testify before you on the research facilities needs
of our Nation’s universities and colleges. I speak from the perspec-
tive of a concerned physical scientist and university officer respon-
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sible for research. The basis of my concern is the lack of renewal
and substantial deterioration of our academic research facilities.
This is true fer virtually every scientific discipline represented in
the Academy.

As you know, the development of new technologies has historical-
ly been founded in basic research emanating from our colleges and
universities. The Federal Government has a considerable siake in
these efforts for which it now provides the lion’s share.

However, during the last two decades, Federal support for basic
research facilities has declined dramatically. As a result, there is
now a massive and largely unmet need for the modernization and
rehabilitation of existing facilities and for the construction of new
facilities.

The existing research base often cannot accommodate contempo-
rary research requirements. Advances in information processing,
new research technologies, and sophisticated instrumentation, are
stressing the capabilities of cu:rent facilities even as they drive
demand for the creation of new space.

It is a safe generalization that today the shortage of quality labo-
ratory facilities imposes a major constraint on the rate of scientific
progress on our Nation’s campuses. Construction, renovation, and
rehabilitation of such facilities are critical if we are to sustain
growth in our Federal and technical capabilities.

I would like now to consider with you the potential impact of
H.R. 2823 on the research programs of the University of Pennsyl-
vania.

Penn is ranked among the 12 largest research universities in the
Nation. In fiscal g:ar 1985 Penn had a sponsored research budget
of $125 million. Some $102 million was derived from the Federal
Government, and the vast majority of this total was obtained
through the process of competitive peer review.

For the purposes of this di ion, I will divide our capital needs
into three categories and illustrate each with specific examples.

The first is in the area of new fields of research. We are living in
an era of rapid progress in science and technology, a time in which
we have experienced rapid growth in several fields of inquiry. The
enthusiasm and intellectual dynamism underlying such movements
are very positive for the university, but create intense demands for
new facilities and state-of-the-art technology that we often have dif-
ficulty meeting.

One such area is in computer science. The graduate enrollment
in this department has more than doubled in the last few years,
and it is now among the large~t graduate departments in the uni-
versity. Its research support hae also increased dramatically, from
$1.3 million in 1981 to $4.6 million in 1985.

To accommodate this growth, our School of Engineering proposed
the construction of a new wing for computer science at a cost of
about $7 million. The plan is sound, responds to a real need, and
has the endorsement of the board of overseers of the school. How-
ever, we have had to proceed at a snail’s pace in implementing the

lan because of a lack of resources. At present, some classes are
ing taught in trailers, and only limited computer laboratory
space is available for advanced student training.
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Our second area of capital need is in the maintenance of the
?uality of traditionally excellent research programs. Our recent ef-
orts in two of our science departments, biology and chemistry, well
illustrate this need.

Pennsylvania r ized the revolution that was occurring in bi-
ology as a whole and in plant science in particular, starting in the
late 1970’s. To confront the challenge posed by this revolution, the
university in 1978 endorsed the plan to revitalize and expand the
department of biology. The goals of the plan—some of them al-
ready met, others headed toward completion—were to increase the
biology faculty, to stimulate interdisciplinary collaboration, and to
modernize and expand the departmeant’s physical facilities. In the
first construction phase of this plan, $6.3 million was spent for a
mad'gr renovation of existing laboratories in 198%.

rrently, construction is underway of the Seeley G. Mudd Biol-
ogy Research Laboratory. This new facility will contain more than
14,000 square feet of usable laboratorﬁespace at a projected cost of
$5.5 million. Its primary purpose will be to provide a modern facili-
ty to house our new plant science institute, which is conducting
studies on the molecular and developmental biology of plants. Com-
Eletion will mark the culmination of the renewal effort in biolog:
gun in 1978. As of now, only a modest fraction of the cost of this
buildi.gg has been raised from external sources. The university is
engaged in active fundraising to increase this fraction.
emistry, too, is a department that has had a vigorous research
program over a long period of time. It is now in the midst of a
rapid growth in resources and quality. Its research budget has in-
creased from $3 million in fi year 1981 to $5.2 million in fiscal
year 1985. Much of the recent success of this department can be
traced to the construction in 1973 of a modern teaching and re-
search complex. The resources J)rovided by this facility have at-
tracted excellent new faculty and led to increased graduate student
enrollment, with a concomitant increase in the need for additional
modern laboratory facilities.

The university is committed to meeting this need, not only be-
cause of the importance of the department of chemisiry within the
context of the university’s research and educational priorities, but
also because of the importance of the chemical and related indus-
tries to the local regional economy. There are no fewer than 98
companies falling into this category in Philadelphia and its envi-
rons. Local industry has had a ciose relationship with the depart-
ment, and we ex this relationship to continue to grow.

We estimate that approximately $20 million will be needed for
new and renovated laboratory space in chemistry over the next 5
years, of which about half will be for instructional and half for re-
search needs.

We have raised the first $2 million of this amount and are pro-
ceeding piece-meal to implement their plan, but expect that raising
the remainder v.ill be a slow and difficult process.

It’s important to peint out that despite our friendly relations
with local industry, we have seen very little interest on their part
in contributing to major capital programs.

The third area of need derive; from the immense pressure we
face in ensuring compliance wi.h the new regulatory initiatives
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governing animal research, environmental health, and the han-
dling and disposal of radioactive or toxic material. In general, we
support these new requirements and the higher standards of care
and safety they bring. However, regulation does increase the cost
of research, in some cases quite markedly.

A timely case in point is laboratory arimal care. The standards
for acceptable facilities, care, and protocols fc the use of laborato-
ry animals are going through a period of rapid evolution. As you
may know, Penn has had a particularly painful time in dealing
with this issue over the past year.

As a result, we are in the midsc of a major reorganization and
restructuring to make certain that we are in full compliance with
all Federal regulations and guidelines regarding the use and care
of laboratory animals. Part of this effort is devoted toward the ren-
ovation of existing facilities and the construction of new facilities.

The costs of projects in this area that we are beginning in fiscal
year 1986 will total approximately $18 million. While there is no
question that these projects must be carried out, it is equally obvi-
ous that making such an effort seriously affects ow: ability to move
forward with our plans for other reszarch laboratcry moderniza-
tion.

In closing, I wou'd like to suggest certain amerndments to H.R.
2823 which in my judgment will enhance its ability to revitalize
the Nation’s academic research programs.

First, I agree on the desirability of awarding funds under this act
on a competitive basis. However, I believe that some agencies may
choose to develop a formula allocation mechanism. Stichh a mecha-
nism would be based upon the amount of competitive research
funds awarded to grantee institutions. The current draft would
make awards solely on the basis of specific proposals s*thmitted by
universities and colleges.

The rationale for the suggested change is that, in general, the
amount of funds needed for facility modernization will be propor-
tional to the total amount of research funds awarded. Such an ap-
proach would have a very favorable impact on the ability of institu-
tions to develop and carry out long-range plans for facility modern-
ization. The additional advantage of reducing the sizable adminis-
trative costs of the proposal review process at both the institutional
and agency levels is significant, although less crucial.

Second, I support the notion of a 50-percent match of costs. How-
ever, I believe that such costs should be defined so as to include
fixed equipment and major research instrumentation. The ration-
ale here is to ensure that universities and colleges will be able to
equip modern research laboratories with modern research equip-
ment.

Third, I believe the act should state that universities or colleges
need verify the receipt of non-Federal public or private funds only
upon completion of the construction or modernization of a facility.
The success of this legislation depends upon the ability of the col-
leges and universities to raise the required matching funds. This
process is greatly facilitated if it can be carried out during the du-
ration of a project as opposed to being a precondition for a project

initiation.
36



361

This concludes my prepared remarks. I want to thank the com-
mittee for giving me this opportunity to testify, and I would b~
happy to answer any questions you might have.

[The prepared statement of Mr. Cooperman follows:]

TesTIMONY OF Banry S. COOPERMAN, Proressor o CHEMISTRY AND VicE Provost
roR RESEARCH, UNIVERSITY OF PENNSYLVANIA, BEFORE THE ScIENCE AND TECHNOL-
0GY SUBCOMMITTEE ON SCIENCE, RESEARCH, AND TECHNOLOGY

Mr. Chairman and Members of the Subcommittee: I am Barry S. Cooperman, pro-
fessor of chemistry arid vice provost for research at the University of Pennsylvania.
1 appear here today on behalf of the American Associatiru of University Professors,
the nation’s largest and oldest professional association of college and university fac-
ulty members.

e American Association of Uni-ersity Professors endorses the goals of HR.
2823. Since its founding in 1915, the AAUP has encouraged institutional and gov-
ernmental assistance to faculty enfaged in research and has sufported blic and
private efforts to e: d research facilities available to faculty. It has dez;lnded the
academic freedom of faculty, assisted in creating strong institutional rnance, in-

cluding faculty research committees, and has encouraged in research pro-
grams that contribute to the quality of university curricula. The of its inter-
ests has included the eltabha:m ent of National Research Service Awards to the

funding of research university libraries under Title II(C) of the Higher Education
Act. More recently, the AAUP has joined with other higher education associations
in and effort to resolve internal institutional debates over “indirect costs” and to
reaffirm support for the peer review process in the awarding of federal grants for
construction of university-based facilities.

I am pleased to testify before you on the research fecilities needs of our Nation’s
universities and colleges. | speak from the perspective of a concerned physical scien-
tist and university officer responsible for research. The basis of my concern is the
lack of renewal and substantial deterioration of our academic research facilities.
This is true for virtually every acientific discipline represented in the Academy.

As you know, the development of new technologies has historically been founded
in basic research emanating from our coll and universities, The Federal Govern-
ment has a considerable stake in these efforts, for which it now provides the lion’s
share of support. However, during the last two decades Federal support for basic
research facilities has declined dramatically. As a result there is now a massive and
largely unmet need for the = \dernization and rehabilitation of existing facilities
and for the construction of new facilities.

Existing research space often cannot accommodate contemporary research r-
quirements. Advances in information processing, new research technologies, and .
phisticated instrie..tation are stressing the capabilities of current facilities evers
as they drive demand for the creation of new space.

It is a safe generalization that today the sho of quality laboratory racilities
imposes a major constraint on the rate of scientific progress on our Nation’s cam-
puses. Construction, renovation, and rehabilitation of such facilities are critical if
we are to0 sustain growth in our scientific and technical capabilities.

I'd like now to consider with you the potential impact of H.R. 2823 on the re-
search programs of the University of Pennsylvania. Penn is ranked among the
twelve est research universities in the Nation. In FY’85 Penn had a sponsored
research budget of $126 million. Some $102 million was derived from the Federal
Government, and the vast majority of this total was obtained through the process of
competitive peer-review.

For purposes of discussion, I will divide our capital needs into three categories
and illustrate each with a sFedﬁc example. .

The first is in the area of new fields of research. We are living in an era of rapid
progress in science and technology, a time in which we have experienced rapid
srowth in several fields of inquiry. The enthusiasm and intellectual dynamism un-

erlyin§ such movement are very positive for the University, but create intense de-
ds for new facilities and state-of-the-art technology that we often have difficulty
meeting.

One such area is in Computer Science. The graduate enrollment in this depart-
ment has more than doubled in the last few years and it is now among the largest
graduate departments in the University. Its research support has aiso increased dra-
matically, from $1.3 million in 1981 to $4.6 million in 1985. To accommodate this
growth, our School of Engineering proposed the construction of 8 new wing for Com-
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puter Science at a cost of about $7 million. The plan is sound, responds to a real
need, and has the endorsement of the Board of Overseers of the School. However,
we have had to proceed at a snail’s pace in implementing the plan because of a lack
of resources. At present some classes are being taught in trailers and only limited
computer laboratory space is available for advanced student training.

Our second area of capital need is in the maintenance of the quality of tradition-
ally excellent research programs. Our recent efforts in two of our science depart-
ments, biology and chemistry, well illustrate this need.

Pennsylvania recognized the revolution that was occurring in biology as a whole,
and in plant science in perticular, starting in the late seventies. To confront the
challenge posed by this revolution, the University in 1978 endorsed a plan to revital-
ize and expand the De, ent of Biology. The goals of the plan, some of them al-
ready met, others headed toward completion, were to increase the Biology faculty,
to stimulate interdisciplinary collaboration, and to modernize and expand the De-
Bartment's physical facilities. In the first construction phase of this glan $6.3 mil-
ion was spent for a major renovation of existing laboratories in 1982. Currently,
construction is underway of the Seeley G. Mudd Biology Research Laboratory. This
new facility will contain more than 14,000 square feet of usable laboratory s, at
a proj cost of $5.5 million. Its primary purpose will be to provide a ern fa-
cility to house our new Plant Science Institute, which is conducting studies on the
molecular and developmental biology of plants. Its completion will mark the culmi-
nation of the renewal effort in biology begun in 1978. As of now, only a modest frac-
tion of the cost of this building has been raised from exterral sources. The Universi-
ty is engaged in an active fundraising campaign to increase this fraction.

Chemistry, too, is a department that has had a vigorous research program over a
long period of time. It is now in the midst of a rapid growth in resources and qual-
;_%'. Its research budget has increased from $3.0 million in FY’81 to $5.2 million in

85. Much of the recent success of this department can be traced to the construc-
tion in 1973 of a modern teaching and research complex. This replaced the old Har-
rison Laboratory, built in the 1890s. The resources provided by tgia facility have at-
tracted excellent new faculty, and led to increased graduate student enrollment,
with a concommitant i+ rease in the need for additional modern laboratory facili-
ties. The University is ommitted to meeting this need not only because of the im-
portance of the Department of Chemistry within the context of the University's re-
search and educational priorities, but also because of the importance of the chemi-
cal and related industries to the local regional economy. There are no fewer than 98
companies falling into this eate&o in Philadelphia and its environs. Local industry
has a close relationship wi e Department and we expect this relationship to
continue to grow.

We estimate that approximately $20 million will be needed for new and renovated
laboratory space in Chemistry over the next five , of which about half will be
for instructional and half for research needs. We ﬂve raised the first $2 million of
this amount and are proceeding piecemeal to implement our plan but expect that
raising the remainder will be a slow and difficult process. It is important to point
out that despite our friendly relations with local industry, we have seen very little
interest on their part in contributing to major capital programs.

The third area of need derives from the immense pressure we face in ensuring
compliance with the new regnlatory initiatives governing animal research, environ-
mental health, and the handling and disposal of radioactive or toxic material. In
general we support these new requirements and the higher standards of care and
safety they bring. However, ation does increase the cost of research, in some
cases quite markedly. A timely case in point is laboratory animal care. The stand-
ards for acceptable facilities, care, and protocols for the use of laboratory animals
are going through a period of rapid evolution. As you may know, Penn has had a
particularly painful time in dealing with this issue over the past year. As a result,
we are in the midst of a major reorganization and restructuring to make certain
that we are in full compliance with all Federal regulations and guidelines i
the use and care of laboratory animals. Part of this eifort is devoted toward the ren-
ovation of existing facilities and the construction of new facilities. The costs of

rojects in this area that we are beginning in FY’86 total approximately $18 mil-
ion. While there is no question that these projects must be carried out, it is equally
obvious that making such an effort seriously affects our ability to move forward
with our plans for other research laboratory modernization.

In closing, I'd like to suggest certain amendments to H.R. 2838 which in my judg-
ment will enhance its ability to revitalize the Nation’s academic research programs.
First, I agree on the desirability of awarding funds under this Act on a competitive
basis. However, I believe that some agencies may ~hoose to develop a formula allo-
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cation mechanism. Such a mechanism would be based upon the amount of competi-
tive research funds awarded to grantee institutions. The current draft would make
awards solely on the basis of specific proposals submitted by universities and col-
leges. The rationale for the suggested change is that, in general, the amount of
funds needed for facility modernization will be proportional w the total amount of
research funds awarded. Such an approach would have a very favorable impact on
the ability of institutions to develop and carry out long-range plaps for facility mod-
erni.ation. The additional advantage of reducing the sizable administrative costs of
the proposal review process, at both the institutional and agency levels, is signifi-
cant although less crucial.

Second, I support the notion of a 50 percent match of costs. However, I believe
that such costs should be defined so as to include fixed equipment and major re-
search instrumentation. The raticnale here is to ensure that universities and col-
leges will Le able equip modern research laboratories with modern research equip-
ment.

Third, I believe the Act should s