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ABSTRACT
These hearings consist of testimony. by and the

prepared statement of George A. Keyworth II (science advipor to
Presidefit Reagan and director of the Office of Science and Technology
Policy) on the Reagan administration's overall science policy'in the
proposed'research and development (R&D) budget for fiscal]. year.1988.'
A major focus is on the administration's three goals for science

' policy: (1) the development of the highest quality technical talent
that can,be produced; (2) the continuing pursuit of excellence in
whatever research is'chosen; and (3) the expansion and strengthening
of partnerships between government, industry, and universities for
the purpose of bringing the benefits of new knowledge and advanced
technology to the United States. Among thp areas conRidered are an
assessment of the cumulative impact of R&D policy during the Reagan
administration's first 3 years (considering federal R&D obligations;
basic research obligations, and basic research obligations to
universities and colleges) and highlights of the Reagan
administration's FY 1985 budget (examining, the National Science
Foundation'S Presidential Young InvesVigator Awards, a proposed
program in universities to integrate both research and teaching needs0
for engineering, and a program focusing on supercomputers). (JN).
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1981 SCIENCE AND TEclINOLOGY POSTURE
HEARING WITH THE DIRECTOR OF THE
01,11410E OF SCIENCE AND TECHNOLOGY
POLICY

WEDSESDA, FEBRUARY 1, 1984.

ILOUSE OF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND frECHNOLOCIY,

Washingtorr,
The committee met, pursuant ?b call. at 10:30 a.m., in room 2318,

Rayburn House Office Building, Hon. Don Fuqua (chairman of the
committee( presiding.

The CHAIRMAN. The committee will be in order?
Without objection, permission to be will be grant for taking

photographs andtteleviion coverage and recordings of t the htaring,
arid prior to that, the members have before themresolution has
been passed out commemorating the 25th anniversary of the Com-
mittee on Science and Technology, and I would like to move that
the committee adopt the committee resolution placed before the
members.

'The resolution follows:I

w4.
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COMMITTEE ON SCIENCE P.O TECHNOLOGY
UNITED STATES HOUSE OF REPRESENTATIVE'S

Resolution

To celebpate the twenty-fifth anniversary of the founding of the Commit-
,

tee on Science 4nd Technology.

Whereas, 1984 marks the twenty-fifth anniversary of the founding of the

Committee on Science and' Technology;

Vhereas, the Committee on Science and Technology was established to ful- '

fill a Congressional resolve and detei:minalon to achiee American

preeminence in science and space.

Whereas, the jurisdiction of the Committee on Science and Technology has

expanded to include research and development for energy, environment,

arid civil aviation and science policy; and

le
Whereas, the Committee on Science and Technology has been steadfastly

guided by the able leadership and visrbn of four distinguished

Chairmen, namely, Overton8rooks of Louisiana, George P. Miller of

California, Olin E. Teague of Texas, and Don Fuqua of Florida.

wherets, the accomplishments of the Committee on Science and Technology

rtflect the dedication and distinguished service of many Members of

both parties of the House of Represenza:ives;

Whereas, the Committee on Science and Tech-.ology continues its work for

the expansion of scientific knowledge a-d its application to the

benefit of rrakiAd by ttstering LcrimLni:atio, and cooperation among

.,c;ntists, c-;ineers. educators, ,nc_s!riaf,s:s, elected representa-

tives and tne general public.
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Therefore, be it resolved, that the Co?mittee grOcience and Technology

commemorate the occasion of the twenty-fifth anniversary of its

founding; and

Resolved, that the Chairman of the Committee on Science and Technology

effectuate this commemoration by such,celebratiOns as are appro-
A P

priate to the occasion:.

Resolved, that the Clerk communIcatra copy ofthis resolution to all

Members, both present and former, of the Committee on Science and

Technology.

'

I

dal

;si *J./.
f ft,

CHAIRMAN '
Committee on pence and technology

U.S. House of Representatives

BEST COPY AVAILABLE
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The CHAIRMAN. there Is no onjection, the resolution is agreed
to.

Who was suppcsed to place the resolution but? Here it is. OK.
With the submis,sion today of the President's budget proposal for

fiscal year 1985; the Committee on Science and Technology begins
its review, of the..R&D portion of that budget. As has been alit prac-
tice in revent years, we start with that review with our annual pos-
ture hearings.

The purpose of this nearing is to provide' the.committee with an
overview of the administration's Science and, Technology Policy so
that we can place the individual Agency and program recommen-
dations in a broader perspective fOr those policies.' .

It is our understanding that the budget Oroposals do include a
further strengthening of the Federal Government's support for
basic research. This wouldc6 nunue the policy? of supporting basic,
research, which was oegun years 40, and which has had the sup-
port of this committee.

Similarly, in the field of space exploration, the'PreSident has an-
. nounced his commitineri to the establishment of a peritianent

space-station, a decision which promises to reestablish America's .

unquestioned leadership inthe exploration of this new frontier.
This Committee has long supported a strong space program for

the Nation, and while We want to examine the details of the pro-
posal, I believe that we can all applaud this initiative.

I'm sure that there will be other areas that we may have some
different priorities, but I do appreciate the cordial working rela-

. tionship that'we have had with the Office of Science and Technolo-
gy Policy. Again this year, we wish to welcome and to present the
administration's statement, Dr. George Keyworth, the Science Ad-
viso to the President and the Director of the Office of Science and
Technulogy Policy in the White tiouse.

Dr. -heyworth has neen a very aole Director of OSTP and we look
fiirwaid to your testimony,. and at this time, I would like to recog-
iiiie the tanking nunoiny meinoer of the committee, Mr. .Winn, for
any-conunents that tie wisnes to make.

WtNN. Thank you, Mr. Chair man, for toe opportunity to wel-
come Dr. Keywot t h, Director .of the Office of Science. and Technolo-
gy Policy, We look forward to. ins ieview adriumstialion's
prOpAisk..d.fiscal year I9S5 svienco t.uuget. The preliminary, informa-
tion toot we have on this proposed budget indicates a stiostaritial
men ease over trio I9S4 funding. level.

Mr: thairman, tne Science and Tectinology Committee has
always provided strong suptkirt -toy oasic and fundamental re-
seal en. Thereime, we can certainly .concur in the administration's
comm tad. increase for mat ooad program. We recognize the need
for a strong science program as:the 'foundation of long term indus-

grZiwtn aria national security. it is only through cOntinual em-
phasis on Dasis research that we will maintain* strength in, our
inter nitric/nal VLAMOIIIIC and SClecallIC .r...41t..410

In addition .t.y q qf t6 along general lines,
we' expect to t*; txltttf+t 1 e 15 grams involving man in space,
acid deposition, and science and engineering education.

8 . BEST Cori kVA' ILABLE
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*Miring the past l4 months, at least three reports haVe been
issued .which , were 'totally or partially addressed to our national
laboratories. One was prepared by a DOE-sponsored Energy Re-
search Advisory Board; another was requested by OSTP, the so-
called Packard Report, and the third that I have in mind' was
recently released by the White ,House and is known as the Grace

Report.

.41,t tionit laboratories represent a n' gep:investinent by tli
Federal Government in both facilities and manpower. DOE places:a
value ;on the laboratories within the Department Zit $8 billion
physical assets alone. Possibly OSTP can give us some idea of t
administration's response to all those reports, As we all know,

. there were several areas of agreement among them.
In view of the time, the effort,, and. the intelligence which has `+

gone into those reports, I would consider it rattier wasteful if we'
paid no more attention to their contents. I've been advised- that
OSTP has requested the National Academy of Sciences to review
the' material sciences research progranls. It appeari that the re,
quest was for evaluation of all federally funded programs. .

In view of the fact that DOE alone funds materials rese ch to

:money. I know of no centralized oversight for expenditu e of such
nearly $400 million annually, we're considering vassums of

funds on materials research. I'm unaware Cony -substantial par-
ticipation by inthistry in any of this.activity.

So, I hope that this brief account can be expanded by 064P, and
again, Dr. Keyworth, we're glad to have you here t ay. We look
forward to your testimony.

Thank you, Mr. chairman.
The CHAIRMAN. Mr. Lujan.
Mr, LUJAN. Yes, thank you, Mr. airman. I have a short open-

ing _statement. I want to vi jelcome J y Keywerth, of course, he is a
former constituent of mine, he conies from Los Alamos, and I
to represent that area until redistricting LOOK care of it, barwe
still feel very raidth-smuch a part 'of it. But\ basica* why I did
want to make some opening statements is to congratulate you for
your strong role in reexamining the Grernment's role ip research
and development,' Jay. .

You have emphasized toe inaiortarice of federally ,supported
basic research id mane el,ear tnis snould be the top priority in the
Federal It&I) b dget, but you ve also helped to point out that the
Federal GoVvro wilt snoald allomf our partners, and that's the pri-
vate sector, to take a strong role . in the _later pnases of
technology. F

i 0

Too often in the past, we've been seduced by the myth that if the
Government rioti't do it tout ill won't happen, yvoile- quite the op-
posite may be close to toe truth, since no national investor would
want to he in the position of compe tig with thewith the Govern -
ment,ment, :-.A) your policy 91 emPriasizIn Feoeral support of

h"ic vR8iernp-and your policy of encouragilig purl iersnip, of the Feaera Go
meta with industry is the -is the rignt approach.
,I believe tins country is becoming more aware of toe tact that

our national strength ii4 in innovation arid that'our future economy
wilf,contitiue to be built on teconol gy devetop ment. The Govern

IS
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ment's role should be to enable thing to happeri, but the Govern-
ment's role is not to make things happen.

Once again, I want to recognize your own role in
that role of the Government in research and developr:exigiltmill(ann
look forward to your testimony this morning and thank you and
welcome once agaiiii A

Thank you, Mr. Chairman.
1The CHAIRMAR. Thank you, Mr. LAjan.

Do any ether members Wish to submit statements? If sot, Dr
Keyworth, we're very pleased to welcome you again to our commit-
tee and I understand you have a longer prepared statement which,
without objection, well make part of the record, and then, if you.
deeireto summarize, we'd be delighted to bear from you

STATEMENT OF DR. GEORGE A. KEYWORTH II, DIRECTOR,
OFFICE OF SCIENCE AND TECHNOLOGY POLICY, 'EXECUTIVX
OFFICE OF THE PRESIDENT, THE WHITE HOUSE, WASHINGTON,
DC

Dr. KEYWORTH. Thank you very Och, Chairman Fuqua, and
members of the subcommittee. First, ay, I wguld like to intro-
duce the new depiity and assistant directors in our office, since we
have had a substantial number of new additions that I believe, very
much strengthenoursoffice.

Briefly, our new Deputy Director is Dr. John McTegue; our next
Assistant Director for General Science is Dr. Ralph DeVries; for
Space Science and Technology is Dr. Richard Johnson; for Energy,
Natural Resources and International Affairs is Mr. Wallace Kor-
neck; for Institutional Relations and acting for Life Sciences is
James Ling; and Assistant Director for Defense Technology and
Systems is Dr. Maurice Roesch.

Now Ilvould like to Proceed with my abbreviated, prepared com-
ments, Mr. Chairman. This. is my third opportunity to meet 'with
this conilinittee to discuss the administration's overall science
policy. I hope my presentation and our discussion today will make
two things clear: One is our consistency in applying those basic P.

principles of science policy that were enunciAted at the start of the
administration; the other is our continuing success, the administra-
tion's and the Congress', in strengthening American Science and
technology to respond to the rapidly changing world in which we
.live.

In discussing the administration's science policy in the proposed
fiscal year 1985 R&D budget today, I want to emphasize those same
diree principles that have underlain our programs all along. Our
three goals for science policy are these: first, the develop t of
the highest quality technical talent we can produce; seco the
continuing pursuit of excellence in whatever research we 0 to
do; and third, the expansion aid strengthening of partnerships be-
tween Government, industry and universities for the purpose of
bringing the benefits of new knowledge and advanced technology to
our Nation.

Mr. Chairman, this year's budget is the fourth one that the
Reagan adnlinistration has prepared from scratch and sent to Con-
gress. As you' l see, we're presenting a strong program of research

10
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and development fOr the coming tear, one that continues to
strengthen the nation's capacity to conduct R&D and to train new
scientists and engineers, and one that permits important. new
projects to start. i

But before we discuss how our fisCal year 1985 programs meet
those objectives, F want to take a few`minutes to assess the-cumula-
tive impact of R&D policy during the Reagan administration's first
4 years. With your permission, I'd like to refer to the three charts
that are attached as the last pages of my prepared text. Ajl these
charts refer to nondefense R&D, which is the area of the budget
that I want to concentrate on today. ..

The first chart 'I'll refer to is titled "Federal R&D Oblightions."
1 Over these 4 years, the administration's .science policy has been.

committed to an emphasis on'hasic research 'for. the .reasons I've
just described and a concomittant reductikn_of Government support
for demonstration, development, and applia research, projects that
are more appropriate for the private sector.

In particular, we made substantial reductions in energy-related
demonstration preiects. and I believe:lhis is a reflection of both
common sense and economic reality. So when we look at the three
categories of Federal funding in nondefense areas: basic research,
applied research, and development, we see a startling shift in rela-
tive prioritiei during this administration: . .

Please note that this and the other. charms show constant 1983
'dollars, which means the curves have been corrected for inflation
and represent actual purchasing power.

You can see how basic research has gone from the smallest frac-
tion of that ,nondefense R&D to the largest; at the same time, de-
velopment fundirk has dropped by nearly 50 percent.

To see More specifically how that Federal support for basic re-
search has grown, we turn to the chart titled "Basic Research Obli-
gations;.! It shows basic research for the five largest R&D funding'
agencies since 1978, and again, in constant dollars. As you can see,
'all five agencies have had strong and consistent growth, and in
four of those cases, that growth follows level or even declining real
budgets' in the 5 years before. ....

Finally, on the chart titled "Basic Research Obligations to Uni-
versities and Coll es," we can see the growth in basic research
funds that go

1
e specifically to universities and colleges. Here

the result of the scie ce, policy is even more pronounced.
Although it's net shown, we could trace a consistent decline in

basic research funding for universities back to 1968, and where the... chart, picks up, we see that there was essentially no growth from-
,. 1979 to 1981, However, &orb 1981 to the level being proposed for

1985, this support. for universities rose by 26 percent, and again, in
real terms. . . .

Moreover, the true impacts of Federal funding on universities
are even greater because so much university research draws on
Federal investment in unique, centralized facilities. Substantial
amounts of the funding that goes to Federal and national labs actu-
ally support university research in phsyics, astronomy, material
science, and space sciences.

So I want to. stress that these graphs and numbers reflect a point
'I've been making for as long as I've been in Washington, that
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during this period, we've been seeing the strongest support fol.
basic research iii 20 years.

Now, with that us prelude; let me briefly d uss some of the
highlights of the. Presidents proposed fiscal year 5 R&D budget.
Detailed information appears in the actual budget ocuments being
submitted td the Congress today, so .I won't try to be comprehen-
sive in my coverage.

Today, Federal R&D, the total of R&D obligations,. will increase
in 1985 to 853 billion. Over the 4 years, of the Reagan administra-
tion, Federal funds for R&D have increased by 52 percent, with
this year's increase being 14 percent. The largest increase in 1985
will go for defense R&D, which increases 22 percent, and will sup-
port continuing defense modernization. . .

We're still in the position of having to pay special attention to
theSe` defense modernization needs to compensate for iciadequate
funding during the previous decade.

Basic research is targeted for the next largest increase, 10 per-
cent, and will rise to $7.9 billion in 1985. Since 1981, Federal sup-
port for basic research hmi:i`ncreased by 55' percent, a growth of
nearly .$3 billion. Half of that support goes directly .to universities,
and as Lsaid, agood bit more is destined to make possible faculty
research in Federal facilities.

As in previous years, you'll, find we're applying those basic re-
search increases selectively.to areas of strong opportunity and ex-
citement. Although not readily. identified in the budget iriforma=
tion, we continue to give high priority to project support for 'univer-
sity research through agencies like NSF, NIH, DOE, DOD, and
NASA.

This kind of support is the most important element of the budget
in ct ntinuing on the path to restoring the health and vitality of
our Nation's universities.

Mr. Chairman, my prepared testimony details several specific
initiatives for fiscal year 1985 but in the interest of time, VII con-
fine the rest of my summary _to two specific issues raised by the
committee. The firsitolleals with the_ development, acquisition, and
availability for the research community 4f supercomputers.

I believe we all agree that it's imperative for our academic re-
search community, faculty, and students, to have opportunities to
work with state-of-the-art computing tools.

Let- me suggest three' main reasons for this importance. One is
the direct benefit to frontier research." Supercomputers offer the
best known way to attack many large-scale science and engineering
problems, a way to model complex physical interactions. Second is
the opportunity for young scientists and engineers to learn what
supercomputers can do. and to become familiar with them. After
all, these people are the ones who will be developing the supercom-
puters' potential for solving new kinds of problems in the future.

Third is the vital contribations that the research community will
make to designing and developing' the software to make the super-
computers even more useful in the research process.

Mr. Chairman, I covered these and other topics in testimony sub-
mitted to this committee last November 16, so I won't take up your
time by. going over those issues again. However, I know of the corn-

,
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rnittee'g strong interest in this topic, so I dowant to briefly tlutline
same specific effort; being propooed Mr:fiscal. year 1985.

NSF and DOE plan to provide increased access foil university re-s
searchers to supercomputers, both by allocating, greater amounts of
time on supercomputers at national labs," such. as through DOE's
magnetic, fusion energy computing network, and by installation of
new superamputing facilitiprdedicated to academic users.

c. NSF.,:kvilso be installing a class VII supercomputer utrthe Na-
tion = ICeriter for. Atmospheric Re'aearch fot use by the atmospheric.:

. and -ail sciences community.' I

In el efforts, DOE, NSF, and-DOD will fund increased re- 'I,
seam in various areas of computer, science and electronics that

. will be -applicable to future generatirms of supercomputers. We're
, confident that these varied activities, in conjunction 44,11 .contin-

ued purchase of the, most advanced supercomputers fo'r dirAct Gov-
ernment use, will in turn provide the marker incentives to permit
U.S.' commercial nianufacturers to maintain their technological
leadership din this field.

.Mr. Chairman, I'd also like to bring you up to on the *,
progress being made on implementing the recommenations of the
White House Science Counsel's. Review of Federal Laboratories. As
you know,' this review was done under the. leadership, of David
Packaid and resulted in a series of recommendations that were
presented to the President last July.

Following that presentation, the President instructed OSTP and
OM to lead an interagency effort to work on ways to implement

ecOmmendations in -the panel's report, and he directed the
of Federal departments' and agencies to work with us in

do ng that.
The Packard panel, after more than 1 year of study of the Feder- .0

al labs, concluded that the Nfflion could be ddriving far chore bene-
. fit from these valuable R&D resources, and they recommended

changes in five` major areas to help improve their effectiveness,
Without going into detail, I would just indicate that the recommen-
dations called for clearer missions for the labs, foi. changes in the
personnel systems to attract and retain technical talent, for more
stable funding, and more autonomy- for the labs themselves in man-
aging their research, and for broader interactions between the labs
and other public- and Privete-sector R&D organizations.

Over the pasta half year, an interagency committee has been
making good progress in developing approaches to carry out these
recommendations. They've done this by working with lab and
agency officials, with potential users of lab results, and with the
original White House Science Counsel panel. In this regard, I want
to specifically acknowledge the tremendous contribution that David
Packard has made and continues to makia in this effort.

Some of the recommenitions, such as those encouraging greater
"interaction with industry and universities, can be implemented di-

rectly by the actions of the labs and parent agencies. Other recom-
mendations, Such as those calling for changes in Federal personnel

- regulations, will require legislation.
As specific proposals begin to-take shape,.the individual agencies,

as well as my office, will discuss' theth with the congressional ....
bodies that have oversight responsibilities in this areas. We hope

13
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that the bulk of this work will be completed by the ti we report,
back to the President July.1, 1984, though we all recognize that op=
timizing the return on itur .massive investment in Federal labs
and I remind you, about one-third of the total R&D' budget, or
nearly $17 billion in fiscal year 1985 is spent theredemands con-
tinual' attention -to the Nation's R&D climate and demands' readi
mess to'changetas the times change.

Mr. Chairman, this concludes my piedentation and I would be
pleased to respond to questions at this time.

[The prepared statement of Dr. Keyworth follows:]

-14 -
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PROPOSED TESIINNY OF DBi G. KEYNOITH, II
SUENCE AD SUR TOAHE eHESIDEN1.AND

UllakTOR, OFfICE OF SCIENCE Pa) liCHNOLOGY POLICY
INF EXECUTIVE OFFICE OF J4E PKESIDENT

TOITHE CUMNITtEE ON SCIENCE AND TECHNOLOGY
.4 UNITED STATES HOUSE OF REPRESENTATIVES

HEARINGS 011 SCIEOCE POLICY AND
THE PRESIDENI'S FISCAL'YEAm 1985 OUDGET FOR

RESEARCH,AND DEVELOPOENI

FEBRUARY 1; 1984

CHAIRM6{4 FUOloOKND MEMBERS OF ThE SACOMM LTTEE:

I,

THIS IS MY THIRD OPPORTUNITY TO MEET WITH

COMMITTEE TO DISCUSS THE' ADMINISTRATION'S OVERALL

SCIENCE .POLICi. 1 HOPE MY PRESENTATION AND OUR DISCUSSION.

TODAY%WILL MAKE'TwO TONGS CLEAR. ONE IS OUR CONSISTENCY

.IN APPLYING THOSE BASIC PRINCIPLES OF'SCIENCE POLICY '

THAT WERE ENUNCIATED AT THE ;TART OF THE ADMINISTRATION4

A.
THE OTHER IS OUR CONTINUING SUCCESS--THet,MDMINISTRATION'S

AND THE CONGRESS'SIN STRENGTHENING AMERICAN SCIENCE

AND TECHNOLOp TO RESPOND TO THE RAPIDLY CHANGING WORLD

IN WHICH WE LIVE.

a

II-BY THEIR NATURE, SCIENCE AND TECHNOLOGY DEMAN;

,LONG-TERM PLANNING AND PREPAWATICN, STARTING EARLY IN THE

EDUCATIONAL PROCESS AND EXTENDINT INTO THE MATURING OF

YOUNG RESEARCHERS *NV THEIR INTE3PiTION INTO THE RESEARCH

ACADEMIC., 0 OdSTRIAL COMMUNIT:Ee MAJOR FACILITIES

mar COPY AL'AILAVSLC
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MAY TAKE A ECADI. TO DEVELOP AND NAY BE USED FOR DECADES

MORE. IT'S CLEAR THE PLANNfkG CYCLES FOR TNE.

WORLD OF SCIENCE AND TECHNOLOGY ARE FAR LONGER THAN THE

TURNAROUND TIKES IN THE POLITICAL. ARENA- 'SOrTHOSE OF -

US WHO ACCEPT SHE RESPONG.IRILITY FOR CHARTING THE

COURSE FOR GOVERMENT PROGRAMS IN SCIENCE AND TECHNOLOGY

MUST ALSO ACCEPT THE RESPONSIBILITY FOR CLEARLY

ARTICULATINAND,STICKING TO-"USIC PRINCIPLES FOR

GUIDANCE.

IN DISCUSSING THE ADHINISTRATIONIIPSCIENCE'POLICY

AND THE PROPOSED FISCAL YEAR 1985 RillubGET ToDAY4.1

PROPOSE' YO FOCUS ON THOSE SANE .THREE PRINCIPLES THAT HAVE.

UNDERQ'AfR OUR PROGRAMS'ALL. ALONG. OUR THREE GOALS FOR

- SCIENCE POLICY ARE THESES FIRS, THE DEVELOPMENT aF THE
-

HIGHEST QUALITY TECHNICAL TALENT WE CAN PRODUCE) SECOND/

THE'CONTINUING PURSUIT OF EXCELCENCT JR WHATIVER,RESEARCH
,

; WE CHOW TO DO) AND THIRD, THE EXPANSION AND STRENGTHENING

OF PARTNERSHIPS BETWEEN GOVERNMEkt, INDUSTRY, AND / /1
/ 0.

UNIVERSITIES FOR THE PURPOSE OF BRINGING THE BOITEFITS

OF New KNOWLEDGE AND ADVANCED TECHNOLOGY TO OUR
-

,

r
1 . r

THOSE,OF'YOUVS0 HAVE HEARS ME ON THE SUBJECT OF

ie POLICY KNOW HOW STRONGLY WE'VE STRESSED THE IMPORTANCE

bF THE FEDERAL GOVE*MENT'S ROLE IN SUPP)*7 Of BArk I.

RESEARCH. I'VE Elm REFERRE0,To TH RESPONSIBILITY
)

..°

411
a

Y403 Ida

, .
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AS A FEDERAL TRU*. NOT ONLY IS' BASIC RESEARCH AN

1U1(

E ENTIAL INVESTMENT IN THE NATION'SIONG'TERM WELFARE,

T IT'S LARGELY AFEDERAL RESPONSIBILITY BECAUSEATS `.

Iti

BENEFOS ARE SO BROADLY eISTRIBUTED'. QUITE SIMtLYi,

BASIC RESEARCH IS A VITAL UNDERPINNING FOR OUR NATIONAL

HEWBEIN9. THERE ARE THREE REASONS FOR THAT

*

FIRST, RESEARCH GRANTS TO UNIVERMIES, WHERE THE
10

.MAJORITY OF THE BASIC RESEARCH IS DONE, PERMIT THE

TRAINING OF TENS OF THOUSANDS OF gRADVAii,$TUDENT$

UNDER SOME OF THE MOST DEMANOM'Ap.ATIMULATING RESEARCH

CONDITIONS AN)ANERE THIS NEW /AL WILL RE RESPONSIBLE

FOR"MAIIICAIRING'AMERICAN TECHNOLOGIW%keDERSHIP IN
r

.

.COMING 'WKS.

41/10

SECOND. STRONG, SUPPORT FOR iSli'REARCH PERMITS

,US, 'SCI-ENTISTS' AND'INGINEOIS 70 CHtLLENGE.1NTELLECTUAL

FRONTIERS IN THE MOST IMPORTANT FIELDS OF SCIENCE AND,.

TECHNOLOGY. "THAT PROVIDES THE Ael xtowtanaTtiAT

DRIVES'OUR ECONOMIC GROWTH, IMPROVES OUR QUALITY OF

.LIFE, AND UNDERLIES OUR-NATIONAL DEFENSE.

AND THIRD, WELL CHOSEN BASIC RESEAPH PROJECTS

STIMULATE PRODUCTIVE PARTNERP-17$ BETWEEN SCIENTIYOk

'ZND ENGINEERS 'IN ALL-SECTORS CF'SOCIETY'"PARTNERSHIPS

M.

'THAT ARE INCREASINGLY VITAL TC CEVELDPPtENT OF NEW TECHNOLOGIES'

. a
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C

I.
THAT WILL, KEEP AMERICAN INDUSTRY COMPETITIVE WITH IMPROVING

FOREIGNCOMPANItS AND WILL-SPEED THE APPLICATION OP NEW

KNOWLEDGE TO OUR INCREASINGLY TECHNOLOGICAL DEFENSE NEEDS..

14

THIS YEAR'S. BUDGET IS THEIFDURTH ONE RHO THE. 14:
.

REAGAN ADMINISTRATION HAS PREPARED FROM scAmTcm AND

SENT TO CoN61145. AS.YOU'LL,Stt.,wE'RE AnIpNTING,A

STRONG PROGRAM OF RESEARCH. AND ,DEVELOPMENT FOR THE

,compo,y4kal. ONE THAT DONTINUES TO STRENGTHEN THE.

NATIV' WS CAPAW4 TO CONDUCT.RO.AND TRAIN'OrSCIENT STSPA.

AND ENGINEERS, AN ONE THAT FERMITS'IMPORTAHT NEW

PROJECTS TO START BUT 'DISCUSSING HOW OUR' FY 1985

ROGRAMS MEET THOSE os4Ecnot I WANT T0 TAKE A FEW

INOTES TO ASSESS THE CUMULATIVE IMPACT OF R02POLICY . .

DURING THE REAGAN ADMINI4TROONIS FIRST Fopm YEARS.

WITHYOUR PERMISSION, 11:,0 LIKE TO REFER TO THE THREE

L /CHARTS THAT ARE ARE ATTACHED4S THE LAST PAGES OF MY

PREPARED TE)(T ALL THESE CHARTS REFER TO NON-DEFENSE'

R&D, !WHICH IS THE AREA OF,T4 BUDGET THAT '1 WANT T i

CONCENTRATE ON TODAY

THE FIRST CHART I'LL. REFER TO IS TITLED "FEDERAL

ReD UBLIG4TIONS" ELVER THESE FOUR YEARS THE ADMINISTRATION'S

SCIENCE P01.1CY HqBEEN COMMITTED TO AN EMPHAGIS ON ,

BASIC RESEARCH, FOR THE REASONS LIVE JUST DESCRIBED,

1111114JAVA V400 111,
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AND rCONCOMITUNTREDUCTION. OF \GOVERNMENT AUPPORTIOR.

DEMONSTRATION', DEVELOPMENT, AND APPLIED RESEARCH PROJECTS

THAT ARE MORE APPROPRIATE FOR THE PRIVATE SECTOR IN

PARTICULAR, WE MADE.SUASTANTIAL REDUCTIONS IN ENERGY'RELATED

DEMOWAtRATION PROJECTS. THIS 1$ A REFLECTION OF ACM .

commup SENSE ANZOCCNOMIC REALITY. SO WHEN WE LOOK AT

NE THREE CATEIORIES OF FEDERAL FUNDING IN NONDEFENSE

AREAS-'11ASIC A4EARCH, APPLIED RESEARCH.. AND'DEVELOPMENT'Wg
4

A

SEE A STARTLIAO'SHIFT IN RELRTIVE PRIORITIES DURING

TjilS DMINISTRA.60N. PLEASE NOTE'THAT THIS ANDTHE

OTHER HARTS'SHOW CONSTANT 1983 DOLLARS, WHICH MEANS

THECURVES HAVE SEEN CORRECTED FOR. INFLATION ANDHEFRESENT

ACTUAL PUOCHASINE POWER. YOU CAN SEE HOW iASIC RESEARCH

. HAJ GONE fIRWTHE SMALLEST FRACTION OF THAT NON`DEFENSE

RIP TO LARGEST, WITH A JUMP IN SHARE FROM .27 TO 38

PERCENI"WitliE THAN A 40'PERCENT INCREASE. AT THE SAKE

,TIME,440LOPMENT FUNDING HAS DROPPED BY NEARLY 50

PERCgkip'

.42

:ID SEE MORE shcmcALLr HOW THAT FEDERAL SUPPORT

Fb4J,AASIC RESEARCH HAS GROWN, WE TURN TO THE CHARY

'TftLED *BASIC RESEARCH OBLIGATIONS." IT SHOWS EPIC

RO.SEARCH FOR THE FIVE LARGEST'RO FUNDING AGENCIES

,SINCE 2978-""AGAIN, IN CONSTANT DOLLARS AS YOU CAN ,

`SEE, ALL FIVE AGENCIES HAVE HAD STRONG AND CONSISTENT

GROWN, AND IN FOUR OF THOSE CASES THAT GROWTH FOLLOWS'.

1

19
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4
LEVEL OR EVEN DECLINING REACRUDGETS IN THE FlyE YEARS

BEFORE-

FINALLY, ON THE CHART TITLED .BASIC RESEARCH OBLIGATIONS

TO UNIVERSITIES AND COLLEGES* WE CAN SEE THE GROWTH' IN

BASIC RESEARCH FUNDS THAT HAVE GONE SPECIFICALLY TO
el4

UNIVERSITIES AND COLLEGES. HERE-THE RESULT OF THE

SCIENCE POLICY IS EVEN MORE PRONOUNCED ALTHOUGH IT!S
4

NIIT.SHOWN, WE'COULS TRACE A COIOISTENT DECLINE IN

BASIC RESEARCH FUNDING FOR UNIVERSITIES' BACK TO 1968,

AND WHERE THE CHART PICKS UP Wt.SEE THAT THERE WAS

tSSENTIALLY NO GROWTH FROM 1979 7015,81. HOWEVER,

FROM 1981 TO THE LEVEL BEING 01b0SED FOR 1985,THIL

SUPPORT FOR UNIVERSITIES GROWS BY 26'PERCENTAGA1N,

IN REV..TERMS.

MOREOVER, THE TRUE IMPACTS OE FE ERAL FUNDING ON

UNIVERSITIES ARE EVEN GREATER, BECiUS SO MUCH UNIVERSITY)

RESEARCH DRAWS ON FEDERAL .INVESTMENT IN UNIQUE CENTRAL1iED.

FACILITIES. SUBSTANTIAL AMOUNTS OF THE' FUNDING THAT GOES

TO' FEDERAL ANb NATIONAL LABS ACTUALLY SUPPORT UNIVERSITY

RESEARCH IN PHYSIC'S, ASTRONOMY, MATERIALS SCIENCES,

AND SPACE SCIENCES.' SO. I. WANT TO STRESS THAT THESE

GRAPHS AND NUMBERS REFLECT A POINT I'VE BEEN MAKING

,.'' fOR AS LONG AS I'VE --I EN IN WASHINGTONTHAT DURING

THIS PERIOD WE'VE BEEN)SEEING THE STRONGEST SUPPORT

C

S
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FOR BASIC RESEARCH IN TWENTY TEARS

I WANT TO CALL YOUR PARTICULAR ATTENTION TO THE

CONSISTENCY SHOWN IN THESE TRENDS,BECAUSE, AS 1 MENTIONED

EARLIER, ONE OF THE MOST SERIOUS DETRIMENTS TO GOOD,

SCIENCE IS WHAT IS CALLED ROLLER'COASTERFUNDING. MOST

GOOD RESEARCH PROGRAM; REQUIRE MANY YEARS TO PLAN Agri

'CARRY. OUT," JUST AS IT REQUIRES MANY YEARS FOR NEW IDEAS
F.

Ot
AND. ESPE$1ALLZ. gEW4TA MT TO DEVELOP,' MATURE. AMDr4ECOME

PRODUCTIVE- 801 SEE NIS CONSISTENCY ASA MAJOR

ELEMENT OF SCIENCE POLICY, AN ELEMENT THAT I HOPE THE.
..

ADMINISTRATION, THE CONGRESS, THE SCIENCE COMMUNITY,

/

AND THE PUBLIC, WILL BE ABLE TO MAINTAIN IN COMING

'YEARS.
4

NOW,WITH THfT AS PRELUDE, LET ME BRIEFLY prscuss SOME

OF THE HIGHLIGHT* OF THE PRESIDENT'S PROPOSED FISCAL YEAR

1985 KtD BUDGET- DETAILED INFORMATION APPEARS IN THE ACTUAL

BUDGET DOCUMENTS BEING SUBMITTED TO THE CONGRESS TODAY,

SO I wON'T TRY TO BE COMPREHENSIVE IN MY COVERAGE.

TOTAL FEDERAL RtD WILL INCREASE iN 1985,36 $5310LLioN.

LNER THE FOUR YEARS OF THE REAGAN ADMINISTRATION FEDERAL

,FUNDS FOR 411 HAVE INCREASED BY 52 PERCENT. 'WITH THIS YEAR'S

INCREASE BEING 14 -OIRCENTa THE ..ARGEST INCREASE IN

1985 WILL GO FOR DEFENSE R&D, WHICMINCREWS 22 IERCENT

A

INUIT Now maws=
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AND WILL SUPPO T.CONTINUIWG.DEFESSE JIERNIZATION.

WE'RE STILL IN THE 'POSITION OF HAvINI,, TO PA), ,SPECIAL,

ATTENTION Tp THESE DEFENSE MODERNIZATION NEEDS TO

COMPENSATE FOR INADEQUATE. FUNDING DURING THE PREVI014

- DECADE.

BASIC RESEARCH IS TARGETED FOR. THE NW-LARGEST

INCREASE, 10 PERCENT, AND WILL RUE TO $7.9 MILLION IN

1985. SINCE 1981 .FEDERAI. ,SUPPORT FOR BASIC RESEARCH

. HAS INCREASED.BY WPERCENT, A GROWTH OF NEARLY 43 BII.ION.

HALF OF 1HAT SUPPORT GOES DIRECTO.' TO UNIVERSITIES
R

AND, AS I SAID, AJGODD BIT MORE IS DESTINED TO MIME

POSSIBLE FACULTY. RESEARCH IN FEDERAL FACILITIES'
I

As IN PREVIOUS YEARS, YOU'LL FIND WE'RE APPLYING /HOSE

BASIC RESEARCH INCREASESGSELECTIvELY TO AREAS- OF STRONG

OPPORTUNITY AND EXCITEMENT. ALTHOUGH NOT READILY IDENTIFIED

1N THE BUDGET INFORMATION,,, WE CMINuE TO GIVE HIGH PRIORITY
.

TO PROJECT SUPPORT FOR UNIVERSITY RESEARCH THROUGH AGENCIES

LIKE NSF, NIH, DOE, DOD AND NASA. THIS KIND OF SUPPORT IS

THE MOST IMPORTANT ELEMENT OF THE BUDGE INcoNTINuING

ON THE PATH TO RESTORING THE HEALTH AND VITALITY OF OUR

NATION'S UNIVERSITIES

I.SAID EARLIGILTHAT THERE ARE THREE BROAD GOALS MOWED

IN OUR PROGRAMS FOR SCIENCE AND ifEcHNOLoGyi. INEs RELATE

C &ISLAM% Vi 06 Tag
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4 4 0

A
44. r

TO ASSURING' THE CONTINUING SUPPLY S 1RJ ME 'TECHNICAL

TALENT TO MEET NATIONAL NEEDS) TO' ;4ecrl THE
t:

0'

IMPORTANT AND MOST1ELEVANT FlEL pt RtD PU $UE1ArD

THEN PURSUING THEM AS WELL AS NE !PLY 4v41,A TO f

STIMULATING NEW AND PRODUCTIVE PART S1 SHIPSTRAT' SPAN';,!-

THE RANGE OF PEOPLE AND bRGANIZAT1 1.updau TING E.i
4 \I i p 0 4

c 1 (
,To HELP ixPLAINATHE-NIINps OF S ECIFIC ilTIVI I S vHA7

WE'RE. PROPOSING TO ACHIEVE THOSE G S. I WAillTIO ISE

JOT. A' FEW OF THE FY.4985 INITIATIVE THOS
)

CO
1 ,

1,

1ACH OF THESE *AMPLE EMI 16$ OUR1. INA
1

ON

R TA1N SO, NTIPI AND ECHN1CAL
.*
L AOBRSHIO IN

.,1

SE FIELDS "WEBELIEVE TO IV M4ST IMP RTANT.,.:
, I . (

!
WITHOUT HES TATION 1 WOULD NiaEsT

tjmuLATING AND NURTURING TEC MICA TALENt. 'QV

TH
,1 *

toitipt, 'r9

TA4,
,'

P 4T SEVERAL YEARSTVE HAA IN EIACTIONS W4THHU DRE4
.

OFO3UR NATIDN'S.1N6USTRIAL ANDWN1 ERS1TY TENS7

ALT TO A PERSON'. HEY ECHO TH1T P ORITy. WOW..

ESPECILLY AS THS' NOMY HAS A UME 1TRON
.\

GROWT4,

INDUSTRIES THAT DEPERD ON TECHNI 0 TALENT ARE FEELING.
l A .1,

THE !INCH IN MANr THE FAST-OrWING'FIEL S-THE H.

ONES
'tONE:HATCREATE NEWOOBS AND PIAD'LiCTS FOR 1T- HERS .k,

....

SIMPL A% REWT ENOUGI
i

LLY GOOD PEOLE.TO 0 UND

WE1FA 'PROBLEMS OF IIGT NUMBEPS AND QUALITY. , 4 .FAG`
4 n 1 \ ,

PROSLE,I3ATHAT THREATEN TO PUT' \A BRAKE ON THE ABILITY 4

'1
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OUR ecoworlITO CONTINUE TO GROW.

As You KNOW, OWE OF THE REALLY EXCITING PROGRAMS

ABPROVED FOR FY 1984 WAS THE NATIONAL SCIENCE FOUNDATION'S

PRESIDENTIAL YOUNG INVESTIGATOR AWARDS. I'M PLEASED TO

ANNOUNCE THAT THE FIRST 2U0 OF THESE AWARDS WILL BE'
,

ANNOUNCED. WITHIN A WEtKOR SO, AND NSF 1$+, ALREADY

GEARING UP FOR :THE SECOND ROUND DF 200 7E Ai MADE IN

FY 1985. MY UNDERSTANDING IS THAT THE UNIVERSITIES

INVOLVED HAVE BEEN VERY SUCCESSFUL IN LINING UP INDUSTRIAL

SUPPORT TO MATCH THE FEDERAL FUNDS, AND WE EXPECT

VIRTUALLY ALL.THE AWARDEES TO REALIZE THE FULL $100,000

PER YEAR RESEARCH POSSIBLE. ,

PART OF THE MOTIVATION FOR THIS PROGRAM IS TO ATTRACT

AND RETAIN TOP - QUALITY YOUNG FACULTY IN UNIVERSITIES,

ESPECIALLY IN THOSE FIELDS WHERE FACULTY SHORTAGES ARE

dEVERELY LIMITING OUR ABLLITY TO MEET THE GROWING

DEMANDS BY STUDENTS FOR TRAINING. BUT, OVER THE PAST

YEAR, IN CONVERSATIONS WITH THE ACADEMIC AND INDUSTRIAL

ENGINEERING COMMUNITY, WE'VE BECOME INCREASINGLY CONCERNED

ABOUT ANOTHER PROBLEM'-THE KIND OF TRAINING WE'RE PROVIDING

FOR THE BULK OF THE UNDERGRADUATES --THOSE WHO EXPECT TO

ENTER INDUSTRY.

WE'RE IN THE MIDST OF A REVOLUTION IN THE WAY

a

4
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!ENGINEERS WORK AND THE WAY MODERN INDUSTRY OPERATES.

, THAT RiVOLUTION IS SPURRED BY, 'MOAT'S ALMOST UNBELIEVABLE

LEAPS 1N' $C/EHICE AND TECHNOLOGY--TECHNOLOGY THAT'S

PUTTING POTENT NEW COMPUTER TOOLS IN THE HANDS OF THE

PRODUCT DESIGNER AHD THAT'S BLURRING THE DISTINCTIONS

BETWEEN DISCIPLINES. .SUCCESOUL mANDFACTURERS ARE THOSE

WHO UNDERSTAND THE ENTIRE PROCESS, FROM MARKETING TO DESIGN
,

TD MANUFACTURING TO DISTRIBUTIONAND, INCREASINGLY,

THE COMPUTER AND PEOPLE WHO KNOW HOW TO'USE ITS FULL

POTENTIAL ARE THE CENTRAL ELEMENTS IN THE PROCESS.

.0°

,' BUT VERY FEW OF OUR UNIyERSITIES ARE ABLE TO

PREPARE THEIR'S/US:410S TO OPERATE I/THAT KIND OF

. ENVIRONMENT. THIS ISN'T. THEIR FAULT, BUT REFLECTS A

1. ACOMBINATION OF LACK OF MODERN EQUIPMENT AND OVERBURDENED

FACULTY WHO ARE-STRUGG,LING JUST TO KEEP UP WITH

TEACHING DEMANDS. BUT WE SEESEvERAL HOPEFUL SIGNS

THE PROMISE TO HEL? THEM OVERCOME THOSE LIMITATIONS.
4

4411t

IN PARTICULAR, INDUSTRY AND UNIVERSITIES ARE WORKING *

TOGETWERTO BETTER DEFINE THE. KINDS OF WORKING'ENVIRONMENTS

THAT NEW GRADUATES WILLUTER, 'ARD'IlIDLISTRY IS OFFERING.

VIRTUALLY WO-STRINGS-ATTACHED HELP 10 MANY SCHOOLS. N
41M.

THE-FoRm OF DIRECT FUNDING FOP NEW PROGRAMS AND MODERN

EQUIPMENT FOR STUDENT USE. CERTAINLY WHAT I'VE SEEN IN

THE PAST YEAR SUGGESTS THE DAioNING.OF, A NEW Ape OF -

41-060 0 - 85 - 4.
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0"

ENLIGHTENMENT FOR ENGINEERING EDUCATION.

4

CLEARLY THE FEDERAL HAS A KEY ROLE IN,

THIS TRANSFORMATION. IN LIGHT O.F.,THE KIND OF COMPETITIVE,
10 .

ENVIRONMENT THAT U.S. INDUSTRY IS.GOING iC0 CONTIctkT0

OPERATEIN FOR THE REST OF THIS CENTURY, WE WANT TO ,

HELP OUR UNIVERSITIES PROVIDE THE. BEST KIND OF TRAINING

POSSIBLE.

So N 1985 NSF rett.L. INITIATE A NEW PROGRAV. IN

UNIVERSITIES TO INTEGRATE BOTH RESEARCH, AND TEACHING

NEEDS FOR ENGINEERING. THIS PROGRAM IS BEING DEVELOPED"

WITH THE BROAD PARTICIPATION OF THE ENGINEERING COMMUNITY'

AND THE NATIONAL ACADEMY OF ENGINEERING. THE, AIM IS TO

ESTABLISH CROSS DISCIPLINARY CENTER; IN WHICH STUDENTS

AND FAGU TX A WORK ON BROAD RESEARCH iROBLEMS 'OF THE

TYPE
t
FACING INDUSTRY--AND.USES THE MODERN TOOLS AND METHODS

THAT INDUSTRY USES. THIS IS ONE OF SEvERAL.0AEW EFFORTS

AT NSF TO ImPROYE ENOINEERIRG RESEARCH AND EDUCATION AT
Rh

UNIVERSITIES--EFFORTS THAT 10.M SURE PR. KNAPP WILL WANT.

10 Discuss WITH YOU WHEN HE ?RESENTS THE NSF BUDGET.

I

NOW LET mEDESCRIBE A COMPLETELY DIFFERENT KIND OF irf
.

PROGRAM THAT, IN AN,ImPORTANTrwAY, ALSO RELATES TO THIS

CONCERN FOR I'm REFERRING MERE TO THE DEVELOPMENT.

.ACOuISITION,-AND AVAILABILITY FOR TI4E RESEARCH COMMUNITY



a

t

OF, SUPERCOMPUTERS, I. SELIEVA WE ALL AG1101 UM* IT!S

IMPERATIVOFOR OUR ACADEMIC/ RESEARCH COMMiNITY"'FACULTT

AND STUDENIrtTo HAVE.OPPOBTUNITIES TO wok; WIN

STATEOFTHEART COMPUTING TOOLS.

LET Mfi SUGGEST THREE MAIN REASONS Fot THIS IMPORTANCE
J .. .

ONE IS THE DIRECT BENEFIT. TO FRONTIER RESEARCH} SUPERCOMPUTER
t

OFFER THE BEST KNOWNWY TO ATTACK MANY LARGESCALE

SCIENCE. AND EllfINEERINS, PROSLEMS, AlAY'TO MODEL COMPLEX'

-PHYSICAL INTERACTIONS. ECOYD .ISTHE OPPOSTUNITY FOR
'111 , ..-

P YOUNG_ SCIENTISTS AND R YEiRS TO LEARN WHATSLIOERCOMPUTERS:

CAN DO :AND
..

TO BECOttp,FAMiLLAR WITH mem AFTER ALL,

.

THESE PEOPLE ARE THE 011S 101b WILL BE tc9OING THE
- .

. , s'

SUPER6MOUTERS',POTENTTAL FOR'SOLVINS NEW KINDS v.,

PBOSLEMSIN THfrPUTURE AND T4IRD Ii.TNE'VITAL
. ,

. . .

CONTR1St4.104 T 4fg RESEARCH common-Pr WILL MAKE, TO'

ES D 4WAD G' THE SOFTWARE TO MAKE THE
s. g , ,r

. .4. ,,,'

;SUPENCOMPUTiRiA110 MORE.USEFUE IN THE ESEARCH PROCESS.

A

M. CHAIRMAN, 1 COVERED LISE AND OTHER TOPICS IN'

TESTIMONY SUBMIT/ED'TO THIS COMMITTEE, LAST UOVEMSER 15.

SO I 41ION'T TAKE'UP YOUR TIME UM Golfo OVER THOSE ISSUES
Iii ,

t

AGAIN. ,HOWEVER, I KNOW OF THE COMMITTEE'S STWOOS

INTEREST .INS TOPIC, SO I 133 wANT TO SRIEFLY OUTL&E.r
SOME sPe4wfic EFFOltfi REINS PROI6IED FOR FY 1985.. ..

, ,

a

3,1811 JAVA Y903 7236
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bOTH NSF AND DUE PLAN TO PROVIDE:INCREASED ACCESS
1 2

FoRUNIVERSITY RESEARCHERS TO SOPERCOMPUTERS,,ROTH BY

ALLOCATING GREATER4AMOUNTS pF TIME ON SUPERCOMPUTERS AT

NATIONAL LRBORATORIES,_SUCH AS THROUGN'POE'S MAGNETIC

FUSION ENERGY COMPUTING NETNORX, AND ),.INSTALLATION. OF

NEW .SUPERCOMPUTING FACILITIES DEDICATED TO ACADEMIC:

USERS* "NSF WILL ALSO RE'INSTALLING A CLASS. VII SUPSOCOMPUTEI.

AT THE NATIONAL CENTER FOR ATMOSPHERIC RESEARCH FOR USE

SY THE ATMOSPHERIC AND OCEAN SCIENCES Wormy.

pARALLEL,EFFORTs, UNE; NSF, AND DOD MILL FUND

INCREASED RESEARCH IN VARIOUS AREA(OF COMPUTER SCIENCE

'40,AND ELECTRONICS TNAT,RILL SE APPLICAILE TO FUTURE

GENERATIONS OF SUPERCOMPUTERS. WOW CONF1DENI.MAT,

THESE VARIED ACTIVITIES, IN CONJUNCTION WITH CONTINUED

PURCHASE OF THE MOST ADVANCED SUPERCOMPuTER$ FOR DIRECT

GOVERNMENT USE, W1LL, IN'TURN, PROVIDE THE MARKET

INCENTLvES TO PERMIT U.S. COMMERCIAL H

TO MAINTAIN THEIR TECHNOLOGICAL LEADERSH

CTURERG

fN "THIS FIELD.

I ALREADY DESCRIDEDFTKE IMPORTANCE OFPROJECT SUPPORT

TO THE VITALITY'OF UNIVERSITIES, BUT I'SHOULD ADD THAT

PROJEcT.suPPORT IS ALSO A PRIMARY MEANS WHICH WE

REACH THE SECONDGOW7THE puRiultroFEttELLENcE- I

WOULD ONLY ADD THAT THE TRIWANP-1ROE METHOD OF

INVESTIGATOR-INITIATED, PCER7REvIENEDRESEARCH GRANTS

BEST coin MIMIASI.

28
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HAf PRODUCED PHENOMENAL. RESULTS OVER THE rquis. THE FACT

'THAT US SCIENTISTS WON FOUR OUT OF FOUR NOBEL PRIES

IN. SCIENCE LAST YiEAR REFLECTS ON THE EFFECTIVENESS OF'
d -

THIS KIND dF SYSTEM FOR SUPPORTING BASIC
-

RESEARCH.

ALTHOUGH THERE ARE MANY,'I'LL OFFER ONLY ONE

SPECIFIC EXAMPLE OF A'4985 INITIATIVE INTENDED TO HELP i"

AMERICAN SCIENTISTSCONTINUE TO PURSUE EXCELLENCE.
f'

AND I, OFFER iT BECAUSE IT'REPRE$EMTS A FIELD OF SCIENCE

IN wHICH THIS COUNTRY HAS BEEN A WORLD LEADER AND ALSO. W

A FIILD THAT DEMANDS EXTREMELY CAREFUL "'NOT TO MENTION

WISEDECISIONS ABOUT FUTURE PPOGRAMS.

IN A SENSE, rIGH-E,NERVY, OR PARTICLE PHYSICS, IS A

FIELD OF SCIENCE THAT PUSHES HARDEST AT THE FRONTIERS OF

KNOWLEDGE. THE QUESTIONS IT ASKS ARE MANY WAYS

THE MOST 'FUNDAMENTAL IN NATURE, AND THE ANSWERS ARE

SURELY AMONG TrE HARDEST TO, FIND. OvER'THE YEARS THERE1/

10 HAVE BEEN IMPORTANT DIRECIdAPPLICATIONS TO OTHER AREAS

OF'SCIENCE AND TECHNOLOGY OF KNOWLEDGE FIRST DERIVED

FROM THIS KIND OF FRONTLINE PHYSICS 14SEARCH

slW

r

but wRAT I THINK WE HAVE TO REALlik IS THAT FIELDS

LIKE THIS ARE IMPORTANT AS MUCH rOR THE WAY THEY ATTRACT

AND STIMULATE H kM-INTELLECT As, FOR THEIR SPECIfIC

Alf
RESULTS. IN ENSE, FIELDS L:X2 PARTICLE PHYSICS, OR

- .

ST COPY AVAILABLE
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ASibOPHYSICS, OR MOLECULAR BIOLOGY* OR MATHEMATICS ARE

STI
1

Ll fOR OUR BROAD NATIONAL STRENGTH 7N SCTENCEAldr.
t.

TEC NOLOqy. 0

OF THOSE FIELDS PARTICLE PHYSICS IS WO DOUBT THE

MOST EXPENSIVE Tie PURSUE TODAY. IT'S. THAT EXPENSE

THAT FORCES WS id MAKE, AS I SAID, WISE DECISIONS

ABOUT WHAT COURSE WE'LL PURSUE. IT WAS THAT EXPENSE

THAT LED TO A FUNDAMEHTAL RETNINKING BY THE HIGH...ENERGY

PHYSICS COMMUNITY, LAST YEAR, OF WHERE THE U.S. SH6ULD

BE GOING IN 'PARTICLE PHYSICS' TOE RESULT. OF THAT

INTROSPECTION WAS. THE DECISION TO TERMINATE A MAJOR

ACCELERATOR PROJECT THAT WAS WO LONGER TIMELY AND FOCUS

ATTENTIOAINSTEAD ON A BOLD STEP INTO NEW ENERGY REGIMES

WITH AN ENTIRELY NEW ACCELERATOR LOOKING AT TRULY

FOREFRONT OUESTIONS IN THE GTRUCTU k F #4,t701,

r17.7.,7 ,;

/ BELIEVE SUCH A PROJECT HAS STRDIV

CAN BE'OESIGNED AND IF iT CAN BE (MILT 'FOrP*EigON4 ABLE

COST, IN A REASONABLE TIME FRAME. THOSE ARi7B4(wIFS,"

AND I DON'T THINK ANYONE CAN YET TELLUS IF WE CANMEET

THOSt REQUIREMENTS. BUT WE'RE PROPOSING%T.HAT N FY 19$5

WE BEGIN THE PROCESS OP TRYING TO FIND'OUT. TO THAT

END THE DEPARTMENT OF ENERGY WILL BEGIN-B&B ON'ADVANCED,

SUPERCONDUCTING ORTICLE ACCELERATOR CONCEPTS. THIS

WOULD PERMIT US, AT SOME,POINT LATER IN THIS DECADE, TO

3JCIUIA Yi03 TZ.:18
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DECIDE WHETHER OR NOT TO PROCEED WITH THE NEXI'GENERATION

MACHINE, A SUPiRCONDUCTINS SUPERCOLLIDER: QUEiTrONSOF

HOW, WHERE, HOW MUCH, AND, PERHAPS, WITH WHOM, ARE f"
DEFERRED UNTIL NE. HAVE A SETTER HANDLE ON THE TECHNOLOGY.

I EMPHASIZE THAT WE PROPOSE NO COMmITNIENT.10 pRocteDING .

BEYOND THIS Ms CONSTRUCTION; imoptDAT APPEAR FEASIRLEA
. .

WILL HAVE fa SE DECIDED 'LATER-

THE THIRD GOAL I MENTIONED, STIMULATING OARNERSHIPS

AMONG SCIENTISTS AND ENGINEERS.IN UNIVERSITIES, FEDERAL

LABS, AND INOMSTIty, REMECTSTME PRESSING NEEDTO.IMPROYE

. THE TRANSFER ANDAPPLICATION OF NEW KNOWLEDGE TO NATIONAL'

NEEDS, PARTICULARLY ly INDUSTRY. 1 THINK WE'VE SiEN SOME

REAL PROGRESS IN THE PAST FEW YEARS' IN IMPROVING THESE

INTERACTIONS, NOT SO MUCH SECA= OF ANYTHING GANHENI'

RAS DONE AS 01 AS RECAUSE OF THE SROAD NAT4NA.L.AWARENESS

OF THE NEED TO RESPOND TO THE OBVIOUS INDUSTRIAL AND

MILITARt COMPETITION'FROMARACIAD.

MY FIRST EXAMPLE'OF SETTER PAONERSHIPS,FOCUSES ON THE

FIELD OF AGR ULTURE THERE'S LITTLE' QUESTION BUT THAT WE

HAVE MAD Y SLOW PROGRESSAN OINSINOTHE BENEFITS OF.THE

MoDEp BIOTECHNOLOGY REVOLUTION To AMERICAN AGRICULTURE.

THE RESuLl..1'm AFRAID, IS THAT WE'VE FAILED 41 TAKE THE

PRUDENT STEPS NECOsiRi TO PROTECT THE ENORMOUS WORLD

LEADERSHIP WE'4E ENJOYED FOR SO LONG IN AGRICULTURE.
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WE'VE ALREADY sgeH--0AlrouLLy7-gow AEGRESSIVE
. i

. .

COMPETITORS WHO ADOPT NEW TECHNOLOGIES AND RUN WITH

THEN Cia(MiKE SEVERE INROADSON WHAT AMERICAS INDUSTRY

ASSUMED WAS A GUARANTEED MARKET. AUTOMOBILES AND
. ..

CONSUMER ECECTRONICS COME' MOST READILY TO MIND. I

.

WOULD MATE TO OAVE,TO ADD AGRICULTURE TO THAT' LIST
, .

,TWENTY YEARS FROM. NOW. LET MD ADD THAT I DON'T EXPECT '/ .

TO. WE RAVE TREMENDOUS RESOURCES IN THIS COUNTRY THAT
.

..

SHOULD ENABLE US TO MAINTAIN AND_EXTEND'OUR WORLD

LEAD-- AVUTO STARTNOWTO INCORPORATE THEtFRUITS OF CULAR EULOGY AND ITS OFFSHOOTS INTO A

NEW FIELD OF.AGR4CULTURAL BIOTECHNOLOGY TO ACCELERATE

THAT PROCESS; IN FY,1985 THE DEPARTMENT OF AGRJCULTURE
S .

. WILL SSEATLY EXPAND ;TS COMPETITIVE GRANTS PROGRAM-

THIOWILL INCLUDI ASURSTANTIAL NEW AGRICULTURAL BIOTECHNOLOGY

RESEARCH'EFFORTVITHINTHAT PROGRAM.

I'D ALSO LIKE TO BRING THE COMMITTEE UR TO DATE ON

ANOTHER ATTEMPT TO STIMULATE NEW PdieTNERSHIPS--TME

CENTER FOR ADVANCED MATERIALS Al LAWRENCE BERKELEY

LABORATORY THAT IS NOW UNDERWAY.. THE PROJECT, HAS

RENEFITTED DURING THE PAST YEAR FROM THOUGHTFUL REVIEW

'AND RECOMMENDATIONS FROM THE MATERIALS SCIENCCCOMMUNITY,

RECOMMENDATIONS THAT ARE SEI-SG IMPLEMENTED. OUR ORIGINA4
4

,fillJECTIvES FOR THrtENTER ARE UNCHANGED-"A PLACE TO

11RINGTOGETHER k RANGE OF.MATERIALS AND OTHER SCIENTISTS
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FROM ACADEMIA, IWSTRY, OD FEDERAL LABORATORIES YO

WORK ON PROBLEMS Of FURVAMENTAL IMPORTANCE TO FUTURE

TECHNOLOGY.

MR CHAIRMAN, i CAN'T THINK OF ANY EFFORI. UNDERTAKEN

5Y MY OFFICE THAT IS MORE PERTINENT TO THIS GOAL OF' PROMOTING

PARTNERSHIPS THAN OUR:EfORT TO IMkOVE.THE OPERATIONS OF

THE NATION', HOWTHAN 700 FEDERAL'LADORATORIES I'D

LIKE TO BRING YOU UP TO DATE ON THE PROGRESS REINS. MADE.

ON IMPLEMENTING THE RECOMMENDATIONS OF THE WHITE HOUSE

SCIENCE COUNCIL'S REview OF-FEDERAL LASORATORIES As

YOU KNOW, THIS REV,EW WAS DONE WADER THE LEADER SHIP OF

DAVID'PACKARD AND RESULTED'IN A SERIES OF RECOMMENDATIONS

THAT WERE PRESENTED TO THE PRESIDENT LAST JULY .FOLLOWINQ
.

THAT,PRESENTATION, THE PRESIDENT INSTRUCTED OSTP AND

OMB TO LEAD AN INTERAGENCTEOFORTTO WORK piwATs 70

IMPLEMENT THE RECOMMENDATIONS IN THE PANELIS.REPORI-AND
. 6

HE DIRECTED THE Hops OF FEDERAL DEPARTMENTS AND AGENCIES

TO' WORK WITHila IN DOING THAT
I e

s'

t

THE PACKARD PANEL, AFTER 'MORE THAN A YEAR OF STUDY

OF THE FEDERAL LASS, CONCLUDED THAT THE NATION COULD ME

DERIVING FAR MORE BENEFIT FROM TMESE VALUASLE R&D RESOURCES,

AND THEY RECOMMENDED .CHANGE$ IN FIVE MAJOR AREAS TO HELP

ti

/mown THEIR EFFECTIVENESS WITHOUT GOING INTO DETAIL,

1 WOULD JUST-INDICATE THAT THE RECOMMENDATIONS CALLED FOR

41-060 0 -85 5
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CLEARER MISSIONS FOR THE LABSD:FOR CRAWS IN THE

PERSONNEL SYSTEMS TO.ATTRACT AND,RETAIN TOP;TEOMIICAL

TALEBT4, FOR MORE.STASCE FuNDING.AND MORE AUTONOMY FOR

THE LABS THEMSELVES MANAGING THEIR RESEARCH, AND FOR

OROADER INTERACTIONS -BETWEEN TUE LABS AND "OTHER' PUSLIC

AND PRIVATE. SECTOR RBD.ORGABIZATIoNs.

OVER INekst.NA0 YEAR AM INTERAGENCY COMMITTEE

HAS BEEN MAKING GOOD PROSRESS 4NDEVELOpING APPROACHES

'TO CARRY OUT THE RECOMMENDATIONS. Twevit Domiki0 AV'

MORNING WITH LAB AND AGENCy.OFFICIALS, WITH POTENTIAL

USERS.OF LAB RESULTS, AND WITH THE ORIGINAL WHITE HOUSE
.

ScItAcE:CouNcIL PANEL- AND AN THIS REGARD I wANT TO-

SPECIFILY ACKNOWLEDGE THE TREMENDOUS CONTRIBUT)ON

THAT DAVID PAcKARD HAS MADE AND-CONTINUES TO MAKE IN

THIS EFFORT.

SOME.OF6E RECOMMENDATIONS, SUCH AS THOSE ENCOURAGING:'

GREATER INTERACTION WI,IH INDUSTRY AND UNIVERSt,TIES, CAN

BE IMPLEMENTED DIRECTLY SY-THE ACTIONS OF THE LABS. AND

PARENT AGENCIES; OTHER AscomiNDATIoNs, SUCH- AS .THOSE1'

CALLING FOR CHANGES IN FEDERAL PERSONNEL. REGULATIONS,

WILL REQUIRE LEGISLATION. As spg6Fli,PpoPasiis BEGIN

TO TAKE SHAPE, THE INDIVIDUAL AGENCIES, AS WELL AS MY

OFFICE, WILL DISCU4S-THEM WITH THE CONGRESSIONAL BODIES

THAT HAVE OVERSIGHT RESPONSIBILITIES INIHESE,AREAS7

.0"
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YE HOPE THAT ;THE SULK OF THIS WORK WILL SE COMPLETED SY

THE TIME WE REPORT SACK TO To PetstDENT--JULV 1, 1984-..,

TmouGHNE ALL RECOGNIZE THAT OPTIMIZING THE RETURN .ON

OUR MASSIVE INVESTMENT IN FEOSRAL*LASSASOUT ONE7THIRD

Of THE TOTAL R&D SIDGETDEMANDiCONTINUAL ATTENTION TO ^

THEIINRTION'S R&D CLIMATE AND DEMANDS READINESS TO.

CHANGE AS THE TIMES CHANGE.

Ma. CHAIRMAN, I CHOSE THESE FEW EXAMPLES OF FY.
.

'1985 INITIATIVES TO SIVE A FLAVOR FOR HOW SCIENCE

POLICY IS IMPLEMENTED. I COULD AS EASILY HAVE, OSEN MANY

OTHER. EXAMPLES, SECAUSE THE PROPOSED PROGRAM FOR FY

96 IS.INDEED EXCITING. WE HAVE NEW SPACE SCIENCE

MISSIONS, SUCH AS THE UPPER ATMOSPHERE RESEARCH SATELLITE

AND THE MASS CLIMATOLOGY/GEOSCIENCE ORDITER, IN ADDITION,

TO THE SPACE STATION PROPOSED ?Y THETRESIDENT LAST

WEEK. IIE HAVE AM EXCITING PROPOSAL FOR A CONTINUOUS

ELECTRON SEAM ACCELERATOR FACILITY TO:FOCUS ON THE

ROLE OF. QUARKS IN ATOMIC NUCLEI, AN IMAGINATIVE PROJECT

UNDER THE DIRECTION OF A SOUTHEASTERN UNIVERSITY7DASED

CONSORTIUM; NSF WILL RESIN CO4STRUCTION OF A LONG**AWAITED

AND UNIQUE ASTRONOMICAL FACILITY, THE.tRY LONG. BRSELII/E'

ARRAY OF,RADIO TELESCOPES. ASF.4.1. ALSO,SEGIN WORK

ON DEFINING,A" POSSIBLE CONTINESTAL DRILLING,PROGRAM 714

INVESTIGATE IMPORTW PHENOMENA DEEP IN THE EARTH'S

CRUST. AND THERE'ARE MANY MORE THAT YOU'LL BE HEARING

LOAa". COPY AVAILABLE



AGOUT AS THE INDIVIDUALASENCIES APPEAR BEFORE THE
f

CONGRESS

FINAW..y, I KNOW 00 THE COMMITTEE'S INTEREST IN THE

A
PUBLICATION, ScIENcE TO THOSE OF US DEALING.

WITH SCIENCE POLKYISSUESAHERE'SNO QUESTION OF THE

IMPORTANCE OF GOOD DATA ON FUNDING 'AND PERSONNEL FOR

SCIENCE AND TECHNOLOGY. fie CHARTS WE SAW EARLIER ARE

AN EXAMPLE.OF NOW EFPECTIVELYSUCH DATA CAN GIVE US

FEEDBACK ON PERCEPTIONS AND MISPERCEPTION, IN My Owp

OFFICE WE"REFEG CONSTANTLYsTO SUCH INFORMAtI0114 AS I'M

SURE

%

TNEsMEMSERS OF THE COMMITTEE h0 ALSO-

As AN HISTORICAL DOCUMENT I BELIEVE THE IvENts

INDITA/ARI IS EXTREMELY U114FUL bUTi THINK WE ALL .

RECOGNIZE THAT IT HAS SERIOUS LIMITATIONS IN HELPING us

TO UNDERSTAND WHAT'S HAPPENING:CURRENTLY. FOR EXAMPLE.

ECONOMIC CHANGES OVER THE PAST TWO YEARS, AND CHANGES IN

THE ACTIVITIES .OF BOTH GOVERNMENT AND INDUSTRY IN

RESPONSE TO' THOSE CHANGER,, CAN HARDLYSE REPRESENTED IN

DATA THAT, FOR THE MOST PART, EXTENDS,ONLY AS FAR AS

1982. We HERE TODAY DISCUSSING PROGRAMS. FOR 1985

AND, THE EXECUTIVE AGENCIES ARE STARTING low TO PLAN

PROGRAMS FOR 1986: -So THE SAP IN DATA CAUSES SOME

OBVIOUS PROBLEMS- liluu IftuuKTORS IS THE THE BEST

SUMMARY wE HAVE--BUT IT HAS:THESE OBVIOUS wEAKOSSES-

36
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WE SHOULD ALSO'REALiZ QUITE APART FROM THOSE I

LIMITATIONS, THAT NUMBERS A E /MT THE ONLY MEANS OF EV

THE STAtE OF SCIENCE. NUM4ERS ALLOW US TO MAKE IMPO

COMPARISONS, BUT WE ALSO MUST LOOK FOR OTHER MEASURES TO
0

EVALUATE THE VALUE OF SCIENCE PROGRAMS, TO GET A SENSE Of

THEIR QUALITY AND BENEFITS.

I

WE'VE BEEN DISCUSSING \THESE:ISSUES WITH THE MATIONAL

,SCIENCE BOARD AND EXPECT TO\ RE AILS TO DEVELOP SOME MEANS

TO IMPROVE THE USEFULNESS OF SC111Ag. ilDIAnall. AS WELL

AS TO DEVELOP.SOME OTHER, °QUIC-LOOK,' MECHANISMS TO

PROVIDE MORE CURRENT DATA ON SPECIFIC TOPICS. I'M

ESPECIALLY INTERESTED IN DEVELOPING MD4E TIMELY INFORMATION
.1"

.ON INDUSTRIAL SPENDING' AND PERFORMANCE F R&D AND ON

INTERACTIONS BETWEEN THE THREE SECTORS THE WORLD, OF

SCIENCE AND TECHNOLOGY ERA!. LASS; AND

INDUSTRY.

MR. CHAIRMAN, THIS CONCLUDES MY FORMAL PRESENTATION. ,

I WOULD BE HAPPY TO RESkONDTO QUESTIONSJROM THE COMMITTEE.'

11#0
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Tile CHAIRMAN. Thank you very .inuc.h,Tr. Iiiyworth, for a very
fine statement, and let 'me co amend you for some ver=y significant
itiCreases, particularly iii' sic rasearch.

You mentioned that.since 19814 Federal support for' basic R&D
has increased by 55 peicent: or about $3 billionI think I am in-
terpreti% accurately what you've -what has happened:in.the pii-

ofate sector for fundieg, for basic research, particularly at universi-
,Ifes?
Air; Iii:Ywowrit: Mr. Chaiinian, I thinkfirst, the answer is some
ve?y excitW.things: We must remember that the industrial con.
biltion to ademic research is very, very .small, less than 10 per-
cenl. of,the_total, but I ,would say that 10 percent is irnrri1 im_

dant and it i important
. for two reasons: First of a, it brings those whose responsibility or

' $ trainiirg closer to the environment ,m, which their students are
likely to be employed in the future; andsecond, itprovides a very

*, challenged set of American industries an opportunity to draw upon
some ofthe:top talent in the nation.

the number is not- large. It ii:growhie very rapidly and, 'Mr:
Chr rman, unfortunately, neither we nor nyone-at' this time pos-
sess the required statistics to tell ti..4jast.how rapidly that isltrow
,ing. But I wouldI would be willing to specplate and say that from
all the evidence we have been able to get, rthink that number has
at least dotibled during the priod 'of the. 55-percent increase in
Federal R&11 expenditures.

The CHAIRM4N; So you Would say there have been approximately
-.double from what the Federal contribution has been. '

Dr. KEYwolyrii. 'The -1985 contribution 'from industry-is likely-to
be double"-------*

The CHAIRMAN. 'What.it MIS- in
; Dr. KEYWORTH [continuing]. What it was in 1981.

The CHAIRMAN. Very good. You also dia0Ssed the NSF and DOE
plans ,for access for university researchers to supercomputers and
by inning SupertomPuter facilities. dedicated to. academic users.
Do ygu know approxiniately what ftinding level welre.talking about
and how many we're ---are we talking about numbers of computers

Kiiii7ORTH. Withinlet me make --J-7-1-
-TheCiwitMAN. I realize this is theirst year of this, but--
Dr. KEYWORTH. I doilt have the number, on the tipbut I th nk,

within 'DOli and NSF specifically in this, aria, I think we are k-
ing 4fraizt a Sura.,that will be between $30 and $42. million. it is the

-beginning cff a program. We are trying to, and ?lave aggres-
w, ;,sively/trying. to solicit %yell thought out propels from a number of

universities around *he, country, I think itia'going to have to.be
-one of thole progi'anis that we emphasize, but each year take a
careful,step and look at just how promising the proposals are.

1 mig,h1-reinark, or pOint out, that in the past, very few' universi-
i ties have had any direct acces,4 at all to the largest, supercom-

ters. They :have priMarilrin industry and in national and
ehil laboratories.

This is rather`' drastic;:change.it is the beginning of a new pro-
gram ind weywill see several crew, supercomputers bought with
fiscal 1985, fCnids W approved.
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The CHAIRMAN. Thenwe had some hearings in November
which you were unable to attend, but you did submit a statement,
and it was our-tor the testimony vie receivedthat, the Goftern
ment had a large responsibility in Ma 'development of supercom-
puters far the nationalnatia rest and I assume you concur with that
by what the Administration is doing in these pregrams.

Dr. ICzywoirra. Enthusiastically.
The CHAIRM4N. You mentioned the Packard rbport as it related

'to the national/laboratories. I understand that the ERAS panel
been also do' a report. How does it .cslimpare with the Packard
re rt? Are y lel or what recommendations frem the

B-committee-m htbeimplemented?-- '
Dr. Kirilwoarn. The are very definitely lel-Of course, the

ERAB group was hsh to look at the E's national labora-
tories; the PackarA, panel was ,Chartered with looking at 720-odd
laboratories across the country.

Their views and recommendations are very much mutually sup-
portive and I think their principal emphasis are really the Vie.Wd really are wrestling with an issue here of a mission whose
ityclear definition his 'simply dwindled over a period,of 20 and 40
years in most. cases; matey of the. laboratories,

The CHAIRMAN. Mr. Winn.
Mr. WINN. Thank you, Mr. Chairman.'
Along this same line, Dt. Keyworth, of the three studies, they did

haveon the laboratories, they did have quite aquite a -bit in
common, and the reports appear to agree that the individiaal lab-

s, oratories are given -insufficient flexibility of operation.
Another point was that several of the laboratories do not operate

with anylpecific mission. To what extent does the administration
. give substance to all of theseall of these reports?

Dr. KEYWORTH. Mr. Winn, I think there is no question at all .that
the Central recommeruMtions have a lot of substance behind them,
a lot of proof, and for that matter, in many eases have been known
for years. I think it is the comprehensive nature of these studies
that is particularly important right now, and the

talent.needs that we have -to draw upon this tremendous talent.
What are we doing specifically to provide substance to this? First

of all, we are working with the agencieto try to clarify exactly
what those missions and mission reiponsibilities would be. As I
mentioned in my testimony, we are working with the Office of Per-
sonnel Management and the Congress to address the salary scales
in order to attract the best ible people.

You, Mr. Winn, add what I think is as critical as any other
single area; the ability of the laboratories tbemselvesto flexibly ad-
drebs areas of particular importance. It has not been there.

- The laboratories have been micromanaged disastrously. I would
look at the DOE laboratories in particular and say that romif I
may sayfrom both sides of Government, they have been micro-
managed to a point where much of the capability has been con-

, strained. I believk that everyone agreed that we should allow
More autonomy to those laboratories, that we should give the direc-
tors more responsibility, and I feel very strongly myself that, as
Dave Packard recommended, that they should have a substantial
sum, 5 to 10 percent, of their overall funds available for the direc-
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tor's diScretionary use. Diskretionary, mind 'you, does not mean
without very careful tontrols and oversight. The fact is, what we
are talking about. is giving, a director an opportunity and holding
lihn very strong responsible for this. a

But I would certainly emphasize that when we are talking about
one-sixth of the entire public- plus private-Sector R&D of this coun-
try combined, and more than that in terms of the fraction of the
technical talent of this Nationo.it is today, with the competition
and challenges that we raw' from abroad, I think it is absolutely
urgent that we use this immense capability far, far better than we
have in the past.

Mr. WINN.-low--sooildo-yiiiilliiiiI-ive can expect resultsas___--
yoii address the concerns of these reports?

Dr. KEYWORTH. We're beginning to see already some results,
some response from _within the laboratories and some response
from within agencies, but I would say this, before I .testify again
before you next year, I would expect to be able to come with clear,
concrete, tangible evidence, and changes.

. Mr. WINN. Another thing that concerns me about the national
laboratoriesfor instance, I'm advised by DOE that the replace-
ment value-of the national laboratories under DOE's responsibility
alone amounts to some $8 billion, and stilland also, if normal
trends continue, I would expect that amount to depreciate at the

irate of about at least 3 percent per year, and still, in the routine
maintenance of the national labs it, would cost aboiit $250 million a
year. But in your requests year after year, we get requests of only
about $40 or $50 million,

My point is, how long do you think we can continue to obtain the
beneficial results froin the assets which are fndermaintained?
Maybe we'd call it the "living off' of your capital." flow do you
judge that?

Dr. KEYWORTH. Mr. Winn, I'M going to answer that question
with a mixture of my experiences here and from my previous in-
carnation. I have not paid a °lot of attention in my addressing of
science policy to the particular question you raise, but I have
lookell at, it, and I, too, am very deeply toncerhei that the so-called
OPP Tunds within the DOE have been alarming,t1r6w for an alarm-
ingly lon period of time, and I assure you that the implications of
that are 4,early feltdacross all the DOE laboratories.

It is essentially, in a no small way, is responsible for a severely
decaying infrastructure that has prevented their ability to reap
some of the very clear benefits that should have been obtained
with that. equipment.

Mr. WINN. Well, my time is up, but_I am just glad that OSTP is
aware of these deficient requests, and I hope you'll take a good look
at them.

Dr. KEYWORTH. Thank yoilf
The CHAIRMAN. Thank yout,Mr. Winn,
Mr. Glickman.
Mr. GLICKMAN. Jay, it's a pleasure to see you here today. I'd just

like to pursue three quick lines of questioning. One is your empha-
sis on basic research at the expense of applied research. I am very
concerned, thqt our friends in Western Europe and Japan are not
making the distinctions that you are, that theytheir, universities
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and their governments and their private sectorgranted it's differ-
ent thawours--Lare doing an extensive amount of work in research
and not making this artificial difference that we have a fixation on
in the United States.

notice that in, the defense area, there Is a general substantial
support in R&D by in both applied and basic research, and I
wonder if you would again tell me why we should not, at the same
time we're increasing basic research, we should not also increase
some applied'research as a way to compete with our friends around
the world who are doing a damn good job of building products as or
more competitively than we are.

Dr. KEYWOIKrILAti. you know, Mr. Glickman, that's an extremely
----eompreheniiiVe question; but-let -me-attempt to address it.

First of all, DOD.is a very special agency, becauSe-DOD is also
not only the supporter, but clearly the user. It has a mission itself
and it is investing its R&D funds in order to carry out that mission.
So it is more analogous to an industry committing its R&D funds
than to an agency such as the National Science Foundation: And
us you said, they clearly put, in fact, 90.-odd percent of their total
R&Dbudget is clearly in applied research and development.

In other agencies, I believe that there, are, and have been, sub-
stantial fundingin applied research and in development areas than
can and is being targeted far more effectively. You and I have
worked closely together on aeronautics, for example, and I think
we have shared a very much mutual concern on this, as have many
other members of the committee.

That is an excellent example because we have, I believe, been
able to, first of all, turn the funding around in many of its direc-
tions. We have been able to enhance it because of the clear impor-

' tance of the area, but across the board, to me; the criticality of it,
the essential comIxments of it are nowhere near as strong or nu-
nierous-as they are in basic research; and rather than look at the
way that the Gerrnans or others do it, I might point out that the
Germans did not win any, Nobel Prizes last year. We won four out
of four.

In spite of the fact that the Germans are definitely corit
introduce some ,very real competition, we are not losing to the Ger-
mans because of this by any means. But I fear that the potentially
greatest, constraint on our ability to grow economically is a short-
age of talent. The talent comes from basic research primarily.

Mr. GLicichi*N. OK, well, I guess my point is that I think it.needs
a combination of the two, depending upon the relative subject area
and I just would hate to put this kind of ideological kabash on ap-
plied research 1pogome areas where it may be appropriate, like in
the ared ofaelFonautics or others, and I'm sure that Congress will
work with you on this.

Let Inc moiie quickly to the space station. I'd like to quote a gen-
tleman nerved Thomas Donahue, Chairman of the Space Science
Board of the National Academy of Sciences,, who says the following:
"If the °decision is to build a space station that is political and
social, we have no problem with that, but don't call it 'a scientific
program."

I wonder if you might comment on that because, obviously, that's
the major new initiative of this administration this year. It's going
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t.41i be before this committee, deciding whether we have the funds to
commit to it, deciding whether it's the appropriate way to go.

Dr. Keywonn. I think the fact that I am a strong supporter of
the space station and P strong admirer of )Tom Donahue 's and be-
lieve that that' statement is basically correct are completely consist-
ent. The fact is, the space program is much more than science, as

' we all know. Science is one of its component values that we nut,:
ture and pay particular attention to.

It has enormous symbolic value. It has enormous value for de-,
fense and it has enormous value for pushing the frontiers of manu-
facturing and exploration. No question. What Dr. Donahue said

as simply that he cannotand he and I have discussed thisthat
.see_thattlie sRace Station will significantly impact our

ability to pursue space scion-Ea; and -tiftlintsense, most"of
scientific community supports him. .

Again, I distinguish here..-
Mr. GLICKMAN. Do you disagree with what he says?
Dr. KEvwoirrii. No, I think he is correct. But I also, in terms of

the science alone, the primary argutnents for the space station,
which are very strong, are not in science; they are in manufactur-
ing; they are in representing. essentially a doorway to further ex-
ploration; they are allowing us to use and exploit the obvious envi-
ronment, and the 'high vacuum and microgravity, of course, and
they are also allowing us to conduct. a broad.fEunily of biological ex-
periments with humans and animals. 4

Mr. GIJOKMAN. Thank you, Mr. Chairman.
The CHAIRMAN. OK Mr..Glickmaii.
Mr. Lujan.
Mr. Luii.s.iv. Thank you, Mr. Chairman.

-

I have two questions: one on space and one on energy. This com-
mittee, at least most of us on this committee, I gue, are happy 'to
see the initiatives of the space station, the Mars orbiter, the atmos-
pheric research, and of course, moving on with the space telescope.

On the space station itself, do you see it as simply a stepping
stone for a moon colony or further exploration of space or as a fac-
tory thtit is our end.

Dr. KEYWORTH. A fundamental question, Mr. Lujan, and I will
try my very best to avoid donning my white coat answering it,
as I said in answer to the previous question, there are a number of
component arguments for the space station.

But certainly a most fundamental one is that if you wish to move
a body of human being, an experiment, a vehicle, outside the
earth's gravitational fields to explore other planets and so on, you
must expend a certain amount of energy, and a bulk of that energy
is used in simply getting you up to the altitude of the space station.
So in that sense it is a potential doorway for further exploration.
And, yes, I look at that as being the single most intortant aspect
of the space station. And I think in future years, next year, the
year after,' all of us, and I think the public in general, will be doing
a lot of talk about the long-term goals for NASA, the next 20-year
goals.

Mr. LUJAN. Yes.
Dr. KEYWORTH. I think it will be exciting. I think it is more criti-

cal than in any other area which I am involved, to make it a clear-
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ly public ,issue -because the ,s,Lace program. is a uniquely. public
property.

Mr; LUJAN./ I think you haye answered the question very well.
The followup question to that isand I am sure this was going to

come up in the committee in your statement, in your prepared
statement., not the one that you readit is completion of the shut-
tle fleet with a delivery of a fourth orbiter in December 1984 and
continuing acquisition of the spare parts. Do you see a conflict be-
tween moving forward on the space station and the fifth orbiter,'
funding-wise?

Dr. KEIVosTii. At the moment,, I don't. But I think you are .ad-
dressing a real possibility that we all have got to consider in the
fature. If, for example, we were to continue down the road with the

6-ptiCirdovtlop--the-option_of.extending- orbiter life of;thii shuttle, '
then I think that seriously impacts the need for a fifth orbiter.

Mr. LUJAN. But your statement would indicate that four is
enough: -

Dr. KEywount. With the present flight schedule, four is enough,
absolutely. And the only thing that could alter that statement and
require a fifth is expansion of man's role in spaceor primarily
man's role in space either by the permanentby the space station
or simply by extended orbiter use.

Mr. LUJAN. Let me changebecause in the interest of time I
only have 5 minutesto the energy field. I was readingand I
can't tell you right now whether it was the Grace Commission
Re0ort or the Heritage Foundation recommendations, but it may
have been in one or the other, or both, discontinuing our strategic
oil reserve prqgram, the enrichment program in Portfimouthi and
the Synthetic Fuels Corp.

Are those likely to be suppfrtedand you may know whether it
was the Grace Commission or not in each one of those threesand
are those likely to be suriportedby the administration?

Dr. KEYWORTH. I think they actually may very well have been
supported by boththe' Heritage Foundation and the Grace Com-
mission. I certainly can't say, other than the fact that they are all
issues that clearly we will be and have been addressing. There
must come a time when the Sttategic Petroleum Reserve has
reached a strategically important level.

Mr. LUJAN. Well, the 44:lint they made was that we no longer just
depend on the Middle East for oil, that there's all kinds of sources
and so, therefore, we are not subject to the embargos that we were
in the past.

Dr. KEYWORTH. If I may be so bold . ,

Mr. LUJAN. Sure.
Dr. KEYWORTH fsOntillUiRd. As to offer my personal opinion
Mr, LUJAN. Yeah..
Dr,. ICEYWORTH [continuing]. I think we are rapidly approaching

the pointbecause of- the point you just mentionedwhere we
have adequate strategic reserves, because our dependency is no
longer in a unique area. We are not so vulnerable. And it' is very
large.

GISEP, of course, the isotope separ on plant, is another por-
tico* issue where there is no economic demand right now to en-
hance our technical capability, and one ust pay attention to put-
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Ling that revenue stream back into making ourselves more com-
petitive in the marketplace today. And with synthetic fuels I think
we've seen an increasing public awareness of the fact that iovern-
ment underwriting the cost of a barrel of 01 was very expensive to
them in the long run.

Mr. LUJAN. Thank you. Thank you, Mr: ClilArnami:----
The CHAIRMAN. Thank you, Mr. Lujan.
Mr. Brown.
Mr. Buowx. Dr. Keyword), I won't applaud all of the things that

you have said in your statement , with which I very strongly agree,
I think you have made a good statement.

You have commented both, I think, in this statement and other
times, about the adverse effects _of what year-l-tilink,,_mie)t call a

roller coaster situation in the funding of vital' programs, like basic .. -.^
fluctuations up and downy and uncertainty, are not con-

ducive. ,

The statement that was uoted by Mr. Glickman with regard to
the-Academy's Spate and the Earth station, of course, was
made in similar form about the Moon landing and about the shut-
tlethat they did not Ontribute to science and, of course, the De-
fense Department makes a similar statement in some regards that
they don't contribute to defense; and they are, therefore, less than
enthusiastic. - ,

But the point I am trying to make is that what the Science
Board feels is, this detracts from the investment in the science that
is in the space program. And my question is: Do you see any reason
why we shouldn't maintain a strong science program in space?
Why we should avoid the roller coaster effect? Nifty we should not
continue to maintain adequate funding for the planetary program,
the space telescope program, the other science programs that are
involved in space, even though we are going ahead with the space
platform ?,

KEYWORTH. Mr. Brown, since you have actually articulated
the answer to an earlier question far better than I, let me just add
a few more things.

I., of course, totally agree with you. The scientists are only one of
the considerationsoffer only one set of recommendations at the
table. And what I am saying is that Mr. Donahue offered a fair'
one.

Second, we all know that the scientists arreeling from ,the
period 1972 to 1982 when increasing costs of the space shuttle ter-
minated many important science projects and we saw. space science
go largely into a single area of planetary exploration. They are
reeling from tiat and they have good memories, and they fear, as- I
do, this roller coaster. 4

I point to the budget that we submit today, and note that not
only have we taken a major new start in the space station but we
have also provided important new strength to the third area of
space sciences with the Mt's. I think we have a strong astronomy
program and astro hysics, beautiful. I think it is strong for many
years to come wit space telescope and GRO, planetary explora-
tionvery healthy, believe. ,-TNow we have taken a step to strengthen a third, so-called solar
terrestial science. I think we have very healthy science right now
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and I think we ull must' work hard to maintain that so. that the
fears that Tom Donahue doubtless represents are not justified.

Mr. BROWN. Well, this committee would like to help you main-
tain that proper bnce. I am sure you know even though we
argue about it at times, that that haa been our primary consider-

tion:
Let me raise two Other areas in which the matter of balance is

also important. You have stressed properly the importance of the
funding of supercomputers. You have also stressed the importance'
of training of the best- young investigators. And yet when this ad-
ministration came in, this committee had been seeking .more fund-
ing for supercomputers and enhanced fnnds for scientific, and engi-
neering-training-iiiideducati.51f,-atid-thelt-were zeroed out.

Now, you have suddenly invented new programs whieliyowthink
are far superior, apparently, but you are not yet buck to the level
that this committee proposed several years ago, and which are rec.:
ommended by some of the studies that have been made.

Now, can you explain why your approach is so much better than
what the committee wanted?

Dr. KEYWORTH. Because I think a lot of time has passed, and we
have come to understand clearly something that was not possible
to understand 3 and 4 years ago, and that was the exact nature of
how American industries were going to compete with the new Jap-
anese thrust in supercomputers. They were not prepared. We have
worked very closely with them to try to understand where they are
constrained. And we feel that these programs are particularly
tuned to exactly what they represent as a need: adequate talent,
attention to software and architecture, and some key areas of ge-
neric technology development, and then simply access.

One of the problems that has already constrained, as you well-
know, in the supercomputer area, is that a single company may
Only manufacture 15 in a year. And a small statistical fluctuation
of that small number can drive them right out of business. And we
have tried to consolidate Government purchases across the board
to reduce that instability and allow them better ability to predict.

So I think it's simplyit's not that we are-coming at this from
different points at all. I think we are reacting to the problem of
today.

Mr. BROWN. I would feel much better if I felt that you were
really interested in improving the focus rather than just rejecting
had been done before because you didn't invent it. That's going to
happen in every administration. And we don't like it in this com-
mittee Or have it happen in every administration, because we think
some of these programs are important, to, maintain that continuity
and avoid that roller coaster effect that you have properly poirited
to as having an adverse impact on the program.

Dr. KEYWORTH. Mr. Brown, I think 8 years will give us an excel-
lent opportunity to work together on that. [Laughter.)

Mr. BROWN. I will not respond to that even though I--
[ Laughter.]
The CHAIRMAN. Thank you, Mr. Brown.
Mr. Gregg.
Mr. GREGG. Thank you, Mr. Chairman. And I agree '8 years

would give us an excellent opportunity.
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lnitiallyI have to get off my first question about acid rain, and
the -President mentioned it. I am interested in knowing what your
current assessment the knowledge-7scientific knowledge' is in
acid rainand wha science do you feel still has to be done in spe-
cifics, -if possible.

Dr. KEYWORTH. Thank you. i think there -are two basic scientific
questions that are included. understanding the acid rain issue.
One, of mike, is causality. Doesdo our .powerplants and coal-
burning factories produce acidity in lakes in certain parts of the
country? I think the answer has been answered scientificallythey
do. Causality is established.

The second_questiOn,__then, is requireda ..fequired_pieceof---
knowledge or science before, -1-141elia-ny-midoratOenditure-can
be made is just 'what is the nature of that causality? How does
what does it depend upon in particular? If you stop one thing in
one State, what happens hundreds of miles away? That, we do not
know. We simply do not know.

And I believe, that what we should do, .and will do, is make a
major thrust in our research programs to target them solely in
those areasand you are seeing major increases' in EPA's R&D
budget for just this reascinto very carefjilly focus them toward
answering some of the very basic questions on if we do what, what
will be the impact. -

In other words, what we wish to do is develop the science so thlit
We can make reasonably intelligent cost-effect analysis of this,
which we cannot do at the time,

Mr. GREGG. Thank you. I appreciate that conciseness.
In the area of science and engineering education, which is an-

other interest of mine, I noticed you talking a, lot here about basic
science. Obviously, NSF funding in science education is important.
I notice it is flat. I guess I can understand now that it as long as it
is anticipated that, after we serve the next 5 years as a party, there
is going to be a significant upturn once we have got the programs
on line.

In other words, I am willing to accept the flat funding this year
as long as I know that that's because we are trying to get our
house in order so that next year as we start to get more heavily
into this, we are going to be able to spend the dollars effectively.

Is that the plan?:
Dr. KEYWORTH. Yes. But let me answer it this waY, if I may, by

an analogy. I certainly don't want to be, nor do I think any of us,
in the position of the stereotype parent who ignores, a child for 18
years and then with a deep feeling of remorse and guilt, buys him
a Corvette.

What we need here is very careful thinking of exactly' what to do
to rectify ,p very serious national problem. And that is what we are
trying to do. I think we have seen a large number of groups and
experts get involved in solving these problems of education that we
have not been involved in traditionally.

I think we are developing some very, very powerful programs,
right. And one of the reasons for that flat budget in the 'National
Science Foundation is because we cannot spend all the 1984 funds,
and were seeing a substantial carryover.
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But I assure you of one thing, and that is that the management
attention in my office and in the' National Science Foundation and
elsewhere is grossly disproportionate.. It is a problem that we are
spending an enormous amount of tier on. -And I think you will see
increases

an
a futurein future years. But they will be coupled

with programs that I think you will very much enjoy hearing
about.

Mr. Ggsao. Well, good, thatI'm happy to hear that answer. I
think it's excellent.

Anotheranother area entirely separate. I notice that you got
________NJ3$going into biotechnology, uh, and yet you are also taking it

out on-crooks-like fize.research-ii;--Our-nr-a *hire it is obviously
yery'Vompetent and it has no biotechnology background.

Why are youand there you've got three or four other agencies
intonto biotechnology with enthusiasm ---I think NSF and the

Department of Agriculture. Why put NBS into this and tare them
out of fire research?

Dr. KEYWORTH. Because my feeling is that fire research is a
State responsibility. Biotechnology is an embryonic area of science.
In spite of the wonderful and incredible enthusiasm ofintracapita-

it lists into this promising technology, it is just barely at the embry-
onic' stage. And if we are not extremely careful, we are going to
lose the opportunity that we invented and developed in this coun-
try. And that,is why we are trying to take steps to move the agri-
cultural community, for example, to achieve the fruits of biotech-
nology.

That is wshgkiartare trying to get the National Bureau of Stand-
ards to pay a ion to the required standards and information
that is required as we broaden our biotechnology base. We have' the
potential here ofas you are certainly awarean industry that
could become hundreds of billions of dollars in the foreseeable
future.' And we need to broaden the impact of that; we need to
broaden the areas of that participate in biotechnology researcha
veg. different issue than fire research, in my opinion.

The CHAIRMAN. Thank you, Mr, Gregg.
Mr. Reid.
Mr. REID. Thank you, Mr, Chairman.
About half of all studenth in graduate programs are foreign stu-

dents-43 percent, I think, is the figure. Now, is this indicative of
the declining attractiveness of scientific programs for Americans?

Dr. KEYWORTH. Not at all, but it' is indicative of a problem. First,
it says that our universitiesit does say that our universities are
the world's best. And that's why so many foreign students are at-
tracted to our schools. That's one statement.

Second statement, it says that we are not attracting enough of
our top young talent into those professions, into those. areas of
study. Why? Largely economic probleffis, I think; I mean, economic
incentives, as near as we can understand it. I think that is charig-
ing very rapidly. And I think there are some interesting distribu-
tional changes.

Mr. REID. Tell me how it's changing.
Dr. KEYWORTH. Engineers, for instance, are flocking to our

schoolsundergraduate engineers. And the number enrolled is in-
creasing very rapidly. On the other hand, in some other areas Such
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as in social sciences, it is being reduced very rapidly. And that
shows up in the whole science statistic. But, I'm not disagreeing
that there is an important significance, in that statistic.

We need to draw more American students, but those foreign stu-
dents are major contributors to the excellence of American univer-
sities. We need. them, too. What we need, in my opinion, is more
opportunities in schools, more training opportunities, without com-
promising our level of excellence in any way. And I believe that
can be done and it is, for example, why we have put so much em-
phasis on improving the academic quality of life to attract more
and better young faculty.

REID. We have, it this committee, .passed an emergency
math and science bill to stimulate young people being interested in
taking science and math courses. And we have also, of course, in
this bill, done some things to make it more attractive for teachers
to stay in the scientific fieldsmath fields. Do you feel that this is
a proper role of the Federal Government ?

Dr. KEYWORTH. I feel that there is a proper rore. I think
Mr. REID. If this isn't the proper role, tell me what you feel

would be.
Dr. KEYWORTH. I think that the Federal Government appropri-

ately sh6uld support research in new technologies that improve the
learning process. And that's rapidly changing because of, as we all
know, because of advances in data processing. I feel that the Feder-

, al Government should and could be responsive in developing the
means and tools by which we can upgrade the skillet and quality of
our teachers.

I feel that critical information that can pertain to, for exam-ple.
Mr. REID. What good does it do--
Dr. KEYWORTH [continuing]. New curricula.
Mr. REID [continuing]. To increase the skills of the teachers when

we don't have them to begin with?
Dr. KEYWORTH. 'Me teachers that are presently theft, are excel-

lent teachers. They are pot vacuums. The fact is their shills can be
drastically improved.

Mr. REID. But yeu see, that doesn't answer
Dr. KEYWORTH. Most teachers .

Mr. REID [continuing]. The .44sic preblem that I have, and that
basic problem is we were given statistics here that we have less
physics teachers than we have school districts, not schools., And so,
I am sure it helps those people who are physics teachers. But what
we are talking about here is creating new physics teachers.

Dr. KEYWORTH. Excuse me. I heard, I see your question better
now.

Clearly, we need to attract more scientists and engineers into
teaching. No question. Clearly, you can't do it *hen the economic
disincentives are as strong as they are today. Clearly, we are going
to need to pay a young scientist-teacher sufficient funds so that he
has an opportunity to choose teaching as a career, relative to re-
search. We are not doing it.

The Federal Government, in my opinion, should have 'noth'ing to
do with this. And I believe if we do so we will be stomping on one
of the healthiest enterprises we do, have, which is close public sup-
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riport for education: linki the iparent to the support process.direct-
. And I think in spite what all of us do, what is hap out
ere in the heartland of America is vastly more significant than

anything an of us.can do here.
r. REID. But of course, the bill flu. we reported out of this com-

mittee disi maintain the local system atto set up a differenta
number of incentives for scientists.

I think one of the 'things that is concerning to me is that the
United States, among all the Industrialized nations, has experi-
enced slower growth rates and manufacturing productivity.

Now, do-you think-that- has. something to do with the fact that
ne are not maintaining our scientffiilaser----

Dr. KEirwoRTH.,, I thinks the lower productivity probably has two
major components, and please let this be speculative. I have
thought about this quite a bit. I think one of them certainly has to
do with national mood malaise, morale, if you wish.

'Another one has to do with the fact that we have not done a very
good job of training the type of manufacturing engineers that the
Japanese have done' such an excellent job in training. And conco-
mittant with that is the fact that we have unacceptable sociological
barriers between those laboratories where the most productive re-
search emanates and the users are industry.

Mr. REID. Thank you, Mr. Chairman.
The-.CHAutmAii. Thank you, Mr, Reid.
Mr. MacKay.
Mr. MAcKAY. Dr. KeyWorth, I've been somewhat confused by an

apparent disparity betweep your charts and some of the data in
Science Indicators. The &hence Indicator re rt seems to indicate ,
that Defense is 64 percent of total Federal z . It seems to indi-
cate that U.S. civilian R&D is at elower percent of our gross na-
tional product than our international competitors. And it seems to
indicate that support for academic research is less now than in

"1981. I am not sure those figures are current. And it indicates that
U.S. productivity is growing at a slower rate than our international
competitors.

Now, I would like to ask a couple of questions. One, are these
statements accurate? And, two, if so, what is your responsibility as
the President's Science Adviser? It appears, based on these, that we
are, in effect, dramatically increasing defense research and devel-
opmen4 And despite your chart, it wouls spear to me that k great
deal more is going into applied r 4 basic research; that
we are suffering some-side effects sue as the decrease in the avail-
ability of information because of fir I dense Department's real or
imagined need to classify everything.

And what I'm sayin is that it- 1 Z to me that you are presid-
ing over a dramatic ift in policy which your report to us today
doesn't seem to mention. I would like your comments. Is that true?
And, if so, what is yeur responsibility?

Dr. KEYWORTif. That is a favored theme by certain elements-of
the press. But, that is not based in very-much fact.

Mr. MACKAY. Well, Scientifid Indicators, now--;----
r. KEYWORTH. Let me be--- .

r, MACKAY [continuing]. Is a Government report, not a press
report.
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Dr. Ktvwoam. Let me be specific, and I think I can explain it to
you because ,I get all the same numbers I have given you today
come from Science Indicators.

The fact is when you talk about support' for universities, for ex-
ample,' the latest d you can get from that Science Indicators is.
19$2. I was addressi thethe :4 years of the Reagan Administration,
1982, 198:3, 1984, and 985.. The fact is that. in 1982, when you
looked back it was correctuniversities had been receiving dimin-
ished support over the previous '4 years.

In our administration theythey have gone up by more than 55
---- percent. And Science Indicator doesn't have that yet. But, unbut,

fortunately, NSF has been able to acquire the data from the same
data base parallel for us..

Yes, there's no question that. the Defense component of Federal
R&D has been growing very, rapidly.. And there's no 'question also
that nondefense R&D has not been growing very much and, in fact,
hardly at all. .

What I have tried to emphasize here is the basic research compo-
nent, which' to' me is and has long been the single really large le-
verage in Federal R&D expenditures on future economic growth.
That is a complete turnover. We have made that from the smallest
component to the largest component. And we have, if you wish, re-
directed the expenditures of civilian R&D. .-

There is absolutely no basis to push -for increased Federal civil-
ian R&D when we still have beerl throwing a considerable fraction
of our, resources down the tubes:'''''`

If you compare U.S. R&D expenditures with foreign' countries
and leave out DOD, then it is true, we don't look anywhere near as
good as we do in the normal statistibs. You can't do that. DOD's
R&D investments are generally better targeted than mast social-
ized countries' direct efforts at trying to drive thbir industry.

Mr. MACKAY. Then let me ask, if I might, another question, if
there's time for this.

I've seen charts that indicate that our productivity decline is di-
rectly related to the almost inverse proportion of Federal R&D.
moneys, like the manufacturing sector. That the manufacturing
Sectorthese are not currenttfigures and I don't, as you say, I don't
kyow what the current figures are. Perhaps that's also an area
that's your responsibility. Like maybe 55 percent of our export
market is in a sector that you would .call manufacturing. And
that's where we've been suffering huge losses. And that there is a
correlation between that loss in productivity our loss in markets,
and the failure to put- research or perhaps development money in
there to herp keep our industries current, whereas, maybe 10 or 20
or 30 percent of our foreign markets are idireas like aircraft. But
a huge percentage of our research and Kvelopment money has
gone in there and sure enough we've got more productivitymore
productive and we are more competitive. .

Do you see a responsibility to track that and to be an advocate
that we put money, for instance, in research and development in
steel, basic industries, and so forth? Or is it conceded that it's part
of God's law that we are going to lose that and that the research
expenditures have nothing to do-with that?
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Dr. Kuvwcarrti. If I may answer that quickly. First of all, I think
the correlationdirect correlation between productivity and Feder. -
al R&D expenditures in any area is a very hard one to draw. And I,
think actually, the only correlation has been because bothbecause
high inflation occurred at a time of decreasing productivity.

Now, however, you hit a resonance with me, if you wish, because
we ave been spending an enormous amount of time in the last 6
months on looking at some of the troubled industries and working
with corporate managers.

I believe that many of our troubled industries would benefit
enormously from better access to the U.S. technology-base- awl we
are trying to do that with Federal laboratories, groups of corporatir--
leaders, and universities. And I think allowing that to happen; or
encouraging it to happen, rather, is extremely important. And I am
unprepared to associate that with any dollars or any dollar amount
at the moment. But I aril baying is some of the mechanisms, and
what I referred to.earlier is sociological, barriers in our society have
handicapped us terribly and they don't exist in the younger Japa-
nese industry and technology base.

Mr. MACKAY. Thank. you. Thank you; MY. Chairman.
The CHAIRMAN. Thank ygu, r. MacKay..

4. Mr. Walgren. ,-
Mr. WAGG'KEN. Thank you, Mr. airman.
Dr. Keyworth, you made a vely absolute state ent about

fire research being a responsibility of the States, peri I'd like to,
at least see if youif you have a y appreciation of t e Federal re-
sponsibility in fire research and g ve you an opportu ity to qualify
that statement.

Dr. KEYWORTH. I really don't feel very inclined to, qualify the
statement. I'd be happy to let it stand as it is. What I guess I am
trying to say is that we could, any of us could come up with a
random sum, let's say $10 billion, to invest in research, and feel
that it is a lot better way to spend money than a 'lot of other ways.

My point is that in looking at, trying to clearly define what is a
Federal responsibility even-in the case of basic ;research of Federal
thrust, I see a very clear distinction between that and fire re-
search. Every State in the Union spends a substantial amount, of
money on fire prevention and fire treatment. .

Mr., WALGREN. Let me ask you whether yoU see any difference
between fire prevention per se and some of ithe highly technical
events that go on in fire with toxic acids and the like and whether
or not we don't, as a national level, given the fact that the States
are so completely occupied with necessary preVention efforts, don't
we have an obligation to expibre some of t basic fundamental
fire problems?

Dr. KEYWORTH. I think we are. We are doin R it in other areas of
pure disciplinary research. For example, there is funded in the Na-
tional SCiance Foundation, research in hydra iynamics and large
computer simulation that applies very directly the, fundamentals
of how fires build arid propagate as is comparable research in thy'.

`'Irtitrlti--of chemistry. The particular programs in t a National Bureak
of Standards, I feel strongly simply are piogram that could readily
be' accommodated elsewhere in general or will accommodated as
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disciplinary -endeavors in agencies that: support, disciplinary re-.

search. .

Mr. WALGREN. MI right.
Let Ale ask_yoii-you indicated as far as the space station was

concerned thaT3h7) first justification that you mentioned for it was
manufacturing and were very candid in saying that the science is
clot the reason for the space station.

Are ,we tkiltitig 'specific steps to be sure that. we insulate the sci-
ence. budgets. from the efforts that we. Make in pursuit of these
other values when 'here is thZ fear th4 spending- $8 billion, or
thereabo ts, over any period of time will distort what we knOw we
need t© 'mplish ins other scientific areas? Are we taking specific

...Viteps to insulate science budgets from that commitment?
r. Kuvwcis414.,' Yes; we 'are. And let me say again that i am-de-

lighted to hear the Concern and question on thk piot, of the commit-
tee,' as Mr. Brown asked me almost the same kuestion. You will see

' in this budget iclea.r.new thrusts in space 'sciences. You will see a
* ' new thrust to give special clarity,to the field of solar terrestrial sci-

. once; necw missions in astronomy and astrophysics, And new mis-
sions in planetary science.

I believe cve must continue, of us, to k-eplirimarY emphasis
on extracting frorp what wethe science from what we already

. know how to do. And that s.what)we are doing.
Mr. WmAual. Yes. ,

. Dr, KEIVORTH. think we've all learned a big lesson frOm
, the period of 1972 to 1982, and I hope none of us fall into the trap

again. '1 .don't know any, way of legislating it, per se, that would
work.

Mr, WALGREN. But re would be Ways of managing it. It would
seem that just theldft that we are doing;,other things also is riot
the kind of managing isolation, or the managingit seems to me
that would not fulfill thea manager's responsibility that takes
specific steps to be sure that funds, are not siphoned away from
other valuable scientific efforts. And I would hope the administra-
tion would be able to point to specific management steps to.be sure
that that's hot a inAjor concern.

Let me ask you, we are apparently contemplating withdrawing
from, from UNESCO at the end of the year. Are we planning any
specifib steps there to contipue, Whatever valuable scientific
natiotal, cooperative efforts we are preiently engaged in through
UNESCO?

. Dr.' KEYWOR'rii. We have been, ourselves, as an office, taking a
careful look gat; exactly what would be lost. And we are encouraged. and, in filet, ensured by most of the participating agencies that the
key work, particularly in the area of meteorology, will be easily
and thoroughly continued and_supported in The event that.. we with-
draw from UNEOCCcin 1985.

Mr. WAWA*. Thank nu, me Chairman.
The CHAIRMAN), Thank you,, Mr: Walgren.
Mr: Lewis. .

Mr. Lk.Vis. Thank you, Mr. Chairman.
Dr.' Keyworth, I would like to go,- back to the space station and

ask if OSTF' or/ourself in any way have explored, with friendly Eu-
ropeall nationsThe posSibility of establishing a consortion, looking
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tb, or take advantage of their technical abilities as well as financ-

Dr. KEYwouni. There has beep considerable dialog with Europe-
ans, Japanese, and others in participating, sharing the develop-
ment of `the spatthstation. NASA in particular has been quite effec-
tive and quite aggressiie in this. Until a firm deciskin was 'made to
proceed with the space station at this time it was.' very difficult to
jell those to make them more tangible and concrete. And. I think
you will see that happening in the rather near future.

Mr. LEWIS. One final question. The discussion earlier on the t4ch-
nical abilities and talents that.were lackitig, now both in the areas
of science and math, this committee passed ,a bill last March that
has been resting in the Senate.

Has OSTIf any urge to try' to nudge that bill out of theie and get
it passed, or don't you favor the bill? .

Dr. KEYWORTH. Well that particular interest, first of all, j gener-
ally am not involv6d in the whole process of legislative affairs
other than working withMembers of Congress on issues of mutual
concern where I think we are all deeply concerned about this prob-
leinno question. The question is exactly how we go about it. And
what we. are -doing is we are working, yes, with Members of Con-

. gretks, and members of the teaching academic profession, and indus-
try, in trying to see how we can best lever the problem with Feder-
al funds. And I do not think that that bilkalone solves the problem,

. by any means. And r think we need to do an awful lot more think-
ing before we spend an awful lot more money.

Mr. MeCtiativ. Will the gentleman yield?
Mr. LEWIS; Well, let me just finish my time here. .

Dr. Keyworth, don't you feel that,this would be a first step, you
have to crawl before you Walk? This has not been done before and
the ,influence of OSTP with the administration could help nudge
that bill out of there, I would think.

Dr. KEYWORTH. As far as the first part of the question, I thinkI
don'twe have looked at the bill carefully, we have thought Aleut_
it. I think some parts of it are 'good, some parts of it perhaps less
so. Asking me whether I am going to support a particular bill that
is up, I think is less important than asking us and expecting us to
work together to try to haul this long problem. ,

Mr. LEWIS. I yield to the gentleman from Oklahoma.
Mr. MeCulie,/. Well, the gentleman has raised a very good ques-,

tion ied I am not sure Dr. KeyWorth has responded, 'certainly not..
to the satisfaction of the bipartisan support we had for that bill.
And we hate to see this thing sit in the Senate while people who
should be involved and could be effective spokesmen on his behalf
sit on their hands. We can do, nothings for another. 2 years, or we
can do nothing for another 4 years if that is your prediction. And
that will not assist those peoplfWho generally are interested and
would' liketo receive some support.

In the State of Oklahoma, my State, we found that 50 percent of
those people teaching math and science were not qualified. The
State, this year, just last week voted a $150 million cut in its
budget because of deficit problems; and they are crying for support
in health.
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LioZitii,Di.-Keyworth, please, if you are
indeed serious about this, that we at least get Some communication
between the House, the relevant committees, and the Senate and
the administration, because we are not talking about a $430 mil-
lir bill, when itLcomes out of conference. We are talking about at
least a small stela moving in the right direction.

Dr. KEYWORTII. OK. Let tis see can be a little more specific. I.
think we clear* need to work together to get Lk good bill. I don't
now recommend that bill. I don't think it isits components are
the right components. And I would like to work together on trying
to make it that way.

What 1. am trying to say is that there is no one in this country,
including a teacher society, an academic group; or any other, who
has conic up with any set of concrete proposals that really address
the problem other than a clear-cut paying teachers decent salaries.

I think we are seeing Koine very, very excellent. ideas emerge and
we are trying to be very responsive to theni..And I will go back to
an analogy I made ellrlier about a parent who raises a child for 18
years and gives him a Corvette. And if I lookat the effect I believe
that bill will have relative to its cost, then I think we ought to go
loo Mg for a hundred billion dollars to really handle the problem.

r. Lewis. Thank you; Mr. Chairman.
The CHAIRIXAM Mr. Bateman.
Mr. BATEMAN. Thank you, Me. ChairMan.
Dr. Keyworth, in the longer version of your statement today

which I have had the opportunity to go through, I note that you
call attention to the proposal for a continuous electron beam accel-
erator facility for investigation of the role of the Quarks, in the
atomic nuclei.

Would you take a Ailment to tell us why you feel that this is an
important scientific initiative and whether or not if a better under-
st;indifig of the role of the Quark and the atomic nuclei is impor-
tant? Do we require a facility, in order to investigate?

Dr. KEYWORTH. Certainly, I relish the opportunity. Nuclear phys-
ics. which happens to be my, you know, profession, is going through
an absolute renaissance. It had a very exciting 2- or 3-year decade
prior to the late sixties And it has lain relatively dormant while we;
look carefully at where the trends and theory were leading us. We
are now at an incredibly exciting point.

And I think there is great unanimity within the nuclear physics
community and even external communities that the opportunities
that are available with a large electron accelerator and also with a
large heavy ion accelerator in parallel will open up a complete new
field and allow us to achieve this illusive goal of so-called unified
theory in which all the forces of nature can be treated in one self-
consistent theory.

I was delighted at the first-class proposals that we have been
able to receive over the last year or t. A very objective analysis
was. Made, and a proposal was made and a decision was made to
build, this, albeit expensive facility, in the State of Virginia.

I think we will see immense fruits from it in future years, and I
think it is one of the things that I can point to with greatest pride
in our new initiative.

57

AV.



Mr: liAnmAN. I 'certainly commend the answer, and I think it
was a very responsive one.

I take it that what has happened' in the world of nuclear physics
is that over a period of time the thinking of the physics community .

has jelled on what th,e initiatives need to be. And a great deal of
focus has been given to what is necessary in order to go forward
with a well-perceived course of action that there is virtual unanim-
ity on.

I might inquire as to whether or not, given the Department of
Energy s budgetary recomthendatiims, if more can be well spent
within fiscal year 1985. Would, it serve the Nation's interest, to
expend addition,a1 money ,to,. accelerate the construction of this ac..
celerator?

Dr. KEVWORTH. To me the sooner we can get the .ac celeratir
doing its task, the better off, and in fact the cheaper it',will be in
the long run. I think the deliberations that we were motivated by
in determining a budget level were strictly determined by the state
of clear definition. We would like thisi one new group to proceed as
rapidly as they can and we had even talked about opportunities for
a later supplemental this year if warranted. Right now it needs
some additional design work' and that's why the sort of tentative
nature of this funding stop.

The commitment, I assure you, is not,tentative.
Mr. BATEMAN. Thank you, Doctor, very much, for your responses.

witsThe CHAIRMAN. Thank you very much.
Mr. Walker.
Mr. WALKER. Thank you, Mr, Chairman.
First of all, etia card-carrying member of the National Council of

Corvette Clulib\I must say to you that the purchase of a Corvette
may not be as irresponsible as you thinka Porsche, perhaps.
[Laughter.]

I understand included down in this budget somewhere is some
money to carry forward the pork barrel that was .put in on the
House floor last year for Columbia University and Catholic Univer-
sity.

Can you confirm that, since that washad absolutely no par
review, was stuck in in the last minute on the House floor? And I
think that in light of the kinds of criteria that we usually judge
scientific projects by, that it would be questionable for the adminis-
tration to send that up as part of their loudget. Is it in there?

Dr. KEYWORTH. I think it is in there and if it is, and my under-
standing is correct, it is there for entirely political reasons. I think

will offer my own personal °Pinion On this. I think that the great-
. one of the greatest threats to the health of American science

is to permit the process of pork to completely bypass the judgments
that have been difficult enough in the' past but they have ensured_
our scientific capability.

I think it is magnificent that most ofThe academic and scientific
community has 'gotten together and have almost universally criti-
cized the pliecess of using a local public relations firm, or whatever,
to bypass the traditional process.

It is not just these two. The threat could be devastating and I
think we havg discussed this with many of you all.

Mr. WALKER. I thank you and I couldn't agree' more.
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'Would you see a problem in light of your statements with regard
to the need for commercialization and industrialization tied to the
space stationwhich I think are right on targetwould you see a
probleni from your perspective in the OSTPwould amending the
Organic Space Act to include language that would assure that one
of NASA's objectives was the promotion of space industrialization/
commercialization?

Dr. Knwoirra. No.
Mr, WA LKER. In the space. station funding ha anyy contemis

there any contemplation, or is there any provision for including in
a--thesome private funding of athe Wort, and also the interna-

tional cooperation aspect* is there some thought being given to
having, some of the foreign governMents that agree to cooperate
with thisput some money into the project?

Dr; KEYWORTH. And then if he specified in a particular, budget
submission. But I assure you those are both thorough objectives as
a President that he has transmitted to NASA, and they will most
certain1y be pummel.
.Mr. WALKER', Thank you.
There is a saying among investors that so long as Government's

Involved, it is not serious business. That is, that no national inves-
tor would compete with the Government.

In view of that, what are your recommendations for the appro-
priate role of the Federal Governmenlin space commercialization
and, manufacturing and space transpoffation, remote sensing, some
of those kinds of things? In other words, where, has Government
become an impediment to investment rather than a facilitator of
investment?

Dr. KEYWORTH..1 hate to display a black Ad white bias, but I
think Government presence is bad. And, of course, you should seek
as rapidly as you /II ibly can to get it entirely into the privateON:

sector.
Here, however, are faced with a specific problem. We don't

have private sector eeply into any aspect of themace program.
believe we should take every effort necessary to get them in, in
manufacturing, in expendable launch vehicle services, and so on:
And then our objective should be to get them in as far as possible,
and to free them as much from, from government partnership as it

. hasas we can. I think we can isolate areas as applications devel-
op, and do that.

Mr. WALKER. And insofar as we set standards to begin with that
allow a lot of private involvement in, for instance, space station
design and, the uses of it, and also international cooperation up-
front, it seems to me that you end up then encouraging that proc-
ess to take place as those facilities to dome on line. Is thal--

Dr. KEYWORTH. Absolutely. We need the ingenuity, the market-
ing, and tie intrinsic competition that Will-Come from exactly that
kind of involvement.

Mr. WALKER. And is there the thought with regard to the
space station of designing a station in such a way that it is rapidly
expandable so that as you encourage, then; private investment, you
have a space station that can be a habitat for people who are look-
ing to be aggressive in following. up oh that initial development? Is
that a part of the plan?
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Di. KEYWORTH.
Mr. Woi.aciat. Thank you, Mr, Chairman.
Di\SEvvosTu. 1.was just informed that there is nothere ore

no funds in the DOE Widget for 1985 for the two.buildings that you
mentioned: And I think' the reason, as I now recollect, is because
there are no proposals, because when the money was authorized,
the universities involved were sufficiently. stoppedthey didn't
have proposals, nor architectural designs. [Laughter]

Mr. WALKER. Thank yOu, Mr. Chairman. I
The Ciimituast. Thiank you, Mr. Walker,
Mr. Nelson.
Mr. NELSON. Thank you, Mr. Chairman.

*s.
Dr. Keyworth, I'm delighted to hear of your support for t'he space

station. Tell me, what turned your opinion around?
Dr. KEYWORTH. You know, I'm getting a littlit sensitive to this,

but, I'm learning to control myself.6 For. a long time, for 2 years, I
asked time and time again, testified repeatedly, on the subject that
I thought the space station needed better definition and. more at-
tention neededrAo be paid to the use of automation technology. I
have said that consistently. And I still am concerned about the
lack of clear definition of the space station at this time.

I, also, however, have been. quite enthusiastic about taking the
next bold step in space. And I believe that we should and must do
it now. 1 believe that the mood of the Nation, the optimism, the
importance of technology and future growth, and so on, is all so im-
portant,. that I believe that we should proceed right now. And I atn
confident 'that the spa(ce station will become part of the next long-
term. bold step for NASA,

In other words, my concern is' that when I have looked at it it
A has always appeared too tenuous,' no matter how I adjusted my

glasses. And, second, I have always had great 'difficulty in, seeing
this space station as purely an end, in itself because it is in large
way large IlleilSUIe a doorway.

Mr. NELSON. You say you were sensitive abput it. You mean you
are sensitive because people misrepresented your position?:

Dr.' KEYWORTH. I would say that my position on this traditionally
has cleverly manipulated on innumerable occasions...

Mr. . sox. By whom?
Dr. KE oRTH: I think we can, by those who could be served well

by doff g su . rtuinly not by the Congress.
Mr ELSON. Nor by the aerospace, industry?.

. KEYWOICeff. Nor by it.
Mr. NELSON. Well, 1, think that it is a remarkable compliment to

Me administration, that the administration would take this bold
step, and I think that is a marvelous step. And I .think ffiepation
is going to benefit us a result of it

Now, can you snare with me from your perspective as the Sci-
ence Adviser w hat you see in this budget with regard to keeping
alive the option for a fifth orbiter, so that as we develop the space
station and we see tnat a fifth orbiter is needed that we don't have
a tienteauousiy enpensive gearup cost at that point? What is here
that you Ithuetstand?

Dr. KEYwORTH. Wv11--
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Mr. NELsoN. I, will, of course, ask that. question of Jim' BeggS
when he is here, but I would like it from your perspective.

Dr. KEYWORTH. I, ,first of 4,1 think the space station in the
budget opens a host of new questions, one of which is this.

Second, as you know, we have included funds now-4ntroduced
funds in 1984; to keep the line open, the construction, the assembly
line open, through providing sparesthat is stilt there. That oppor-
tunity will not remain open forezer, however, nor would I say so.

I think as we proceed to provide clear definition for the space
stationexactly what we are going to build, and exactly where Iv*
are going, t think the entire question of extended orbiter life, of re-
looking at the, mission" schedule, and how it is perturbed by the
space station, may very well' make us reopen the whole issue of a
fifth orbit. No qiiestion.

Mr. NEtSON. Do ))ou think there /s sufficient room in h&e to keep
that option alive in the.1985 budget?

Dr. KEYWORTH. I think the option will remain alive as it stands: I
think the question is that if you make the decision to do so with
fiscal 1989 funds, you will find yourself essentially buying a new
shuttle.

Mr. NELSON. At what point tioei the option expire under the
present budget as projected out through the rest of the decade?

Dr. KEvwoirrn. I would defer that question, if I Inay, to Jim
Beggs. He is just better qualified than Ito answer it.

Mr. NELSON. OK. Lot me ask you about some of the policy with
regard to the strategic petrsileurn oil reserve. This is the budget
document and a chart that rather dramatically shows the drop off
in the spending for SPRO. Can you give me some. of your ideas as
to the fact that it will be filled but at a moderate level as. opposed
to a more aggressive lever

Dr. KEywoRTH. I think-there is inevitably a needan urgency of
need' that changes with, let us say, the level in your well. In this
case several things have changed. First of all, we have achieved a
substantial capacity already. Second of all, our dependency upon
suppliers has altered dramatically from Arab nations to primarily
those of our own in the Americas. A very different situation.

Nthink the afgency is sufficiently reduced right now, that we can
simply reduce the fill rate accordingly. It is a tremendous outlay of
money.

Mr., NELSON. Thank you, Mr. Chairman. I wish I had some time
to continue.

The CHAIRMA; ank you, Mr. Nelson. Mrs. Schneider?
Mrs. SCHNEIDER..Dr. Keyworth, recognizing we have so little time

and I have narrowed down a multitude of my questions to only
five, and f tried to shape them in such a way that I could get yes or
no atoweis to make it easier on you, I thought would begiq with

of acid rain, the R&D money that will be increased in
the 8iD budget. It has come to my attention that. what is acid
rain's gain is the loss of other R&D programs, and I wonder if you
could elaborate.

Are donuts. in fact, being taken from other' R&D programs in
order to put tnefn into an acid rain program?

Dr. KEYWORTH. I'm sure some are. I hope they are. I don't.know
exactly how many. I think the priorities in scientific research
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always chan e. I think, we see some real opportunity to make some
breakthroughs in acid rain research and I think that should re-
ceive principle emphasis.

Mrs. Sculstrunat. And are those dollars going to be going directly
to one agency or to the acid rain task force?

br. irawwoRTH. I don't really know the answer to that, but I
think they will be going to the F.,PA, of -course. Although there is a

'small amount of money in the$5 million in the Department of
Energy that I was not aware of, also.

Mrs. SCHNEIDER. OK, well, there are .moneys in NOAA. There
are, indeed, dollars for acid rain spread throughout various Federal
agencies and I wonder if you at some point could let me know what
the increases might be, more for the task force or for EPA, or
whatever.

Dr. Ksywoarn. Certainly. I'm well' atiare. The fact is there is a
lot of supporting research . that has been done for years, in other
agencies. The question of the newly targeted funds priniarily for
the purpose of, as you know, establishing the cost/benefit ratio, is
primarily in EPA. Yes; I would be happy to do that.

Mrs. Scinquinux. OK. In the area of acideXcuse me, of hazard-
ous waste, I think that we agree that certainly the marketplace
should be where we can provide some incentives for appropriate
disposal 61 our hazardous wastes and we have had witnesses come
before this committee on various occasions indicating that we do
have the technology available to deal with many of our wastes.

Are you supportive of the concept of providing tax incentives for
the utilization of such technology in order to bridge what ,is often
referred to as the technology, transfer gap?

Dr. Krtwoam. When justified.
Mrs. SCHNEIDER. And how Would you determine in your own

mind when that would be justified?
Dr. KEYWORTH. By having a clear scientific basis for understand-

ing primarily the hazard that is involved, and I think the dioxine
case, of course, has been a particular one that has displayed our
inability to handle these issues on a scientifically supportable basis.

Mrs. SCHNEIDER. But primarily what I am referring to is not so
much the cleanup, but the mitigation of futitre disasters like the
dioxine disaster.)

Dr. KEYWORTH. Again, it depends on the hazard and exactly how
much the tax incentive would cost, relative to the benefit.

Mrs. SCHNEIDER. OK, thank you, and my colleague had been
speaking earlier about some pork that was in this budget and need-
less to say, the seeds of eliminating a ni ce. big piece of pork last
year, the Clinch River breeder reactor, wire sown right here in
this committee, and one of my other colleagues mentioned earlier
some of the recommendations by the GraCe Commission, the Herit-
age Foundation, and the chairman was referring to the ERAS
report.

The Synthetic Fuels Corporation is coming tinder continued
attack. There are a number of pieces of legislation here com-
pletely eliminate the Synthetic Fuels Corporation for various rea-
sons, but primarily because it is a form of pork, as it has been cur-
rently analyzed.
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What would be your attitude, as a scientist and in your current
position, in terms of our disposing ofihe Synthetic Fuels Corpora-
tion?

the Synthetic Fu 4 Corporation woul have a very large impact on
Dr. Kimwoant4ertainly scientifi ly, I don't think disposing of

eventual opportunity or availability, are drawing upon the huge
shale reserves and other synthetic fuel sources that we have.

Mrs. SCHNEIDER. And it does seem that if we are looking toward
the private sector to assist us, in whether it be space programs or
whatever programs, they certainly have not taken the initiative
here and the opportunity that has been available, considering----

Dr. KEYWORTH. No, but it's interesting that the Federal Govern-
ment did take the initiative in the 1970's and fell flat on its face,
and private sector has stood back, looking'.at the economic incen-
tives, and I'm sure they will continue to and they will leap in when
the economic incentives are there.

Mrs. SCHNEIDER. Right.
Thaak you, Mr. Chairman.
The rHAIRVAN. Thank yolk Mr. McCurdy.
Mr. McCuRnv. Thank you, Mr. Chairman.
Dr. Keyworth, I would just follow up on a question we had earli-

er. I just, would respectfully hope that we can enlist your support
in trying to work out some compromise and hopefully achieve some
progress on the math and science education bill.

As a member of the Armed Services Committee and also the
Select Committee on Intelligence, in addition to this committee,
I'm very much interested in where we're moving in the direction of
ballistic missile defense technologies and you've become rather out-
spoken in that field.

The W hington Times, on January. 26,. has a largiezticleor an
article, saying, "Barrier to Laser Beamor r Weapons
Broke 4," and citing your comments. Air Force Times, 31 October,
Keyw rth, "Base Defense Possible."

Co d you just take a minuteand we are restricted o fime
and Just explain whatOSTP's role is in development of the efense

iili

technologies and what effect you think this will have on other R&D
funCtions. As a matter of fact, in ont of the articles, it indicates
that Keyworth said that -and I'm quoting"that the research and

velopmedt work would be supported, with new funds, but some

even though he didn't say which programs would be tapped."
also come from shifting funds out of existing R&D programs,

, What direction are we moving here?
Dr. KYWORTH. OK. My roleI have, as _the President's science

advisor, I have been intimately involved as, of course, the evolution
of this experiment since the President's historic speech last March
23. I have Worked, of course,fcloselj with all the agencies and tried
to keep the President as intimately informed as was possible and
necessary.

Coming to the last point, where are the fu rigla coming from; why
did I make that comment? Because we haver spent sufficientwe
have spent a substantial sum of money, more than a billion dollars
a year recently, on missile defense, technologies, and my point was
that we wish to coordinate it into a broad program to meetthe ob-
jectives that the President outlined ;n his speech.
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That haj not been the nature of that program in the past, as I
have testified frequently. 'I think we can take money'out of some of
those prwams to make a better coordinated program. It is not out
of otherR&D areas, And where are -we going specifically? We will
be perhaps submitting a proposal for a coordinated program with
aeoverall increase of about $250 million and it wild be allocated in
a way that, let us say, resembles the Fletcher.Committee's report,
several different technologies, must be pursued. There will be a pri-
oritypriorities will be identified. They will bellar more clear
clearly delineated than in the*Fletcher Committee's report.

Mr. McCuathr. One report indicates it is not just .$25 billion will
be spent in this area in the current 5-year defense plan. Does the
space station tit into thins, in any respect?

Dr. KEYWORTH. No, the space station has essentially no overlap
with the strategic defense initiative, as near as our understanding
of the technology can justify at the moment. .

Mr, MCCURDY. Will, there be military use of the Space station?
Dr. KEYWORTH. Let's put it this way, neither I nor Mr. Casey nor

Mr. Weinberger at this time have been able to see any clear and
8' nificant military role for the space station.

r. McCtituri. I assume that OSTP is aware the 197.2 ABM trea-
ties and will be' keeping an eye on that,. also, with a look at devel,
oPing missile defenses.

KEYWORTH. Since we are, of course, not eitn talking about
deployment nor testing of a military system, we haven't had. to
spend a Mt of time worrying about the 1972 treaties since R&D is
completely allowed in it. I would simply say that I think the Presi-
dent here has focused his attentions and we have heavily, fool on
the fact that in future years, we believe that Presidents are not
going to have the tools to make decisions such as the strategic Mod-
ernization decision unless we allow additional options, and this is
eine.

Mr. MCCURDY. Do you expect that the Department ,of Defense
will want to fund any significant part of this growing 'research pro-
gram through universities and, in your view; would the universities
be willing to accept such funding, especially if certain or a number

ing?
of restrictions on dissemination would be assolted with that fund -

r. KEYWORTH. Well, I would hope so, because I think a key
point here is drawing more talent into issues of national defense,
as we once did: I hope the universities will be involved. I think'
DOD intends to and I don't think there will be the either opposi-
tion on the part of the universities in general at all, and I think
where there are classification constraints, they will be clearly un-
derstood on hoth sides and not frequent.

Mr. McCukui. Thank you, Mr. Chairman, and again, I hope that
perhaps some dialogmore dialog will be initiated between the
different parties. Thank you.

The CHAIRMAN. Thank you, Mr. McCurdy.,
Ms. Lloyd.

"Crs. LLOYD. Thank you very much % Mr. Chairman. I appreciate
you being with us today, Dr. Keyworth.

I've been looking over the 1985 budget request for various-WE
programs and I asked my staff to calculate the percentage changes
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from the 1980ilw lust budget of the Curter administrationthe
1981 budget to the levels that correspond in this year's budget and
the results of this analysis are fossil is down 73 percent, solar is
down 70 percent, geothermal is down 83, conservation R&D is down
73, and nuclear fission R&D, 54 percent, and electric energy pro-
grams, 68 percent.

Then our environmental and biological sciences down 28-19 per-
cent and transportation 49 percent, but in this same period, Dr.
Keyworth, I note that high-energy physics and nuclear physics and
basic energy sciences have increased 46, 47, and 84 percent, respec-
tively.

Now, on the other hand, I also understand that you have encour-
aged the high-energy physics community to think big and go after
a super collider that would cost billions of dollars. Well, I don't un-
derstand how, Dr. Key north, how you can rationalize support for
such massive increases in basic research. How can you explain this
to the industrial and university people that have been so heavily
involved in the energy development programs that this administra-
tiara is really savage. As a matter of fact, if it were not for the Con-
gress, these programs would be zeroed except for fission and fusion.
I don't understand your thinking on.thie.

Dr. KiwwouTH. Mrs. Lloyd, I think that's a quite reasonable and
generally accurate statement of the administration's science policy,
and one which I um kuite proud. I might also say that I have found
that the majorIty of industry an academia thoroughly support the
exact elements that you outlined.

The fact is that independent f whether we invest funds in re-
newablenewable energy, .the country is going to be seriously constrained by
the quality of talent that we have, and that very expensive particle
accelerator, for example, is a means 'by whicl) we attract and train..

our best young people to go out and keep America strong.
Mrs. Li,o1W\Dr. Keyworth,- I don't mean this is not a very ap-

plaudable goal, but the point I was making, how can you do this to
the exclusion of our energy research that we have been making

-.. some magnificantsuch magnificant strides with
L :Dr. KEywoirrx, Only glitter, no strides .

Mrs. Li.ovn [continuing]. To all of a sudden have these cuts.
Dr. KEtWORTH, I beg to differ. S
In the 1970's, with nearly $30 billion of expenditure, you hardly

need two hands to count the number of barrels of oil that were dis-
placed, or I might even add: likely to be displaced.

I think the moneymost of the money that was spent on energy
research, and I was then and am quite close to it now, was ex-
tremely ill-spent money with a very lightvery, very poor return
on investment and in turn, money on basic research has an enor-
mous return.t .Mrs. I,Loyo. Aren't you basically a nuclear physicist?

Dr. KEYW9RTH. I am basically a nuclear physicist, corfect, who
lived in a solar-heated home in northern New Mexico.

Mrs. 1,Loyn. Well; is your basic phikisophy that we do not need
further reseawh in our fossil and in our

kir. KEYWORTH. I think there are some key areas of very impor-
tant. research, photovoltaics being one. I think a lot of the funds
that we were using to do research in areas that were understood by
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those who were living in the t nited States 2,000 yeari ago were
uncalled for.

Mrs. Liz Well, Dr. Keyw are you saying that we have
taken the d lopraentR&D elopmeni to the Stage that the
private sector take over, or we don't need this research?

Dr. KEYWOR Both. The correct part, the justifiable part, the
private 'sector ca and will take over but we increased funding so
rapidly in energy sin the '19709s, and found ourselves afterwards
doing a lot of reseOch that we scientls felt was ludicrous.

Mrs. LLOYD. We shave had-overwhelming' testimony on the sub-
committee that I citair thatthe opiman that we are no at the
place where the private sector can take Oyer and I would 6e happy
to send you some copies of the testimo that my subcommittee
has received for your consideration.

Dr. KEYWORTH. I am offering you my pe *nal opinion. We can
get people to testify on any side of any ,. ue, like doctors in a
courtroom;

Mrs. LLOYD. Well, you are not queitioning he integrity of our
witnesses, are you, Dr. Keyworth?

Dr. KEYWORTH. It depends. You have to show' e the inclividiu4
cases.

Mrs. Limn. Another area of concern to me, you m n4oned
the Packard report in your statement, that fee like '''really
whitewashes the case. against our natioinal labs. Mr. \
Chairman, I ask unanimous consent that I may subs it q ns in
writing to Dr. Keywarth.

Thank you very much.
The pflAIRMAN. Dr. Keywoith, we may have otheis tha have

questions. I think Mr. Winn has a question he wishes to submit
and others for a written response.

I think you can see today by the participation a great
interest in our R&D and activities thioughout our coun

of
we

thank you very much for being here today and responding' very
candidly to the questions and we look forward to working with you as
the ---

Dr. KEYWORTH. Thank you very much.
The CHAIRMAN [continuing]. Goes on.
Mr. Brown.
Mr. BROWN. For another 4 years, Dr. Keyworth. [Laughter.]
The CHAIRMAN. On that note, the committee stands adjourned.
[Whereupon, at 12:25. p.m. the committee was adjourned, to re-

convene subject to the call oithetehair.]
,0


