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1984 SCIENCE AND TEQGINOLOGY POSTURE
HEARING WITH THE DIRECTOR OF. THE
OFFICE OF SCIENCE AND TECHNOLOGY
POLICY
) .8
WEDNESDAY. FEBRUARY 1, 1984 -

House or REPRESENTATIVES,
COMMITTEE ON SCIENCE AND {TECHNOLOGY,
) . Washingtorgd)C..

The committee met, pursuant S call, at 10:30 a.m., in room 2318,
Ravburn House Oftice Building, Hon. Don Fuqua (chairman of the
committee) presiding.

The CHAIRMAN. The committee will be in orders

Withouf objection, permission to be—will be granted for taking
photographs andstelevision coverage and recordings of the hearing,
and prior to that, the members have before them—resolution 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:] ..
1
: A@
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COMMITTEE ON SCIENCE AnD TECHNOLOGY
' UNITED STATES HOUSE OF RIPRESENTATIVES .

-

Resolution . Y -

* . - ]
To celebnate the twenty-fifth annigcrﬁary of the founding of the Commit-

“

tee on Science ‘and Teéhno!ogyj

" : : .
whereas, 1984 marks the twenty-fifth anniversary of the founding Qf the

-

Committee on Sclence and'Tecﬂno!ogy; .

* B

Whereas, the tcmmitife on Sclence and Technology was established to ful~'

fill & Congresional reselve and deternination to achieve American

preeminence in science and space.

whereas, the jurlsdiction of the Committee on Science and Technology has
expanded to include research and development for esergy, environment,

and civil aviation and science policy; and

PV

Whereas, the Committes on Sciehce and Technology has hbeen steadfastly
guided by the able teadership and viston of four distinguished

Chairmen, namely, Overton Brooks of Louisiana, George P. Miller of
! .

Galifornia, Olin E. Teague of Texas, and Don Fugua of Florida,

‘ A
whereas, the accomplishments of the Committee on Science and Technology
rLflect the dedication and distinguished service of many M&mbers of

both parties of the House of Representatives,

-

Whereas, the Comm:ttee on Science and Tech-oiogy cantinues its work for
the expansion of scientific knowledge a-d its application to the

benefit of ma~kisd Dy fostering cowmunfzation and cooperation among
' ’ !

siientiats, e-cineers. edqucators, inc.s‘riatrscis, elected representa-

tives and the general public. ~ ' . toe
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Therefore, be it resa!vcd[.thit the Caqmittee Qn, Science and Technology
.. commemorate the occasion of the twenty-fifth annivérsary of Its

- founding; and ~
o i

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

effectuate this commemoration by such celebrations as are appro-
. a * .

priate to the occasion;

Resolved, thai the Clerk communlcata‘h copy of this resolution to all {

'

. Members, both prescnt'and former, of the Committee on Science and

]
L3
Technology. . '

1

* - - . 4, R
(o CHAIRMAN é/ '
. ! T, Commni ttee on tence and Jechnology
L © 7 . 7 .U.S5. Mouse of Representatives
. . \‘ .. ° ) '“u; “"‘
‘ o
’ _".
. ’ . l
*
L] \‘
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The CHaikman. I there is no onjecr.ion the resolytion is agreed .
o to.

Who was suppgsed to plac,e the resolumon out? Here it is. OK.

With the submission today of the President’s budget proposal for
fiscal yearn 1985; the Committee on Science and Technelogy begins
its review, of the - R&D poruon of that budget. As has bden ou? prac- -
tice in recént yeuars, we stare with that review thh our annugl pos-
ture hearings. .

The purpose of this nearig 1s to provide’ the committée with an
overview of the admmstranon’s Science and- Technology Policy so
that we can. place the individual Agemy and program recommen-
dations in a broader perspective for these policies." ‘

It is our understanding tnat the pudget L)ropusals do mdude a-
further strengthenmg of the Federal Goverpment's support . for
basic research. lhm would ‘coirtinue the pom)s of supporting basic
research, which was pegun § years #go, and which has had the sup- -
port of this comimittee. ‘ ‘. f

Similarly, in the field of space exploration, the President has an-
nounced his commitinedt to the establishment of a perthanent
space station, a decision which promises to reestablish America's
unquestioned leadership in’the exploration of this new frontier.

This Comumittee has long supported- a strong space program for

. the Nutmn, and while we want to examine the details of the pro-
posal, I believe that we can all apptaud this initiative. '

, I'm sure that there will be other areas that we may have some
different priorities, but 1 do appreciate the cordial working rela-
tionship that'we have had with the Office of Science and Technolo-
gy Policy. Agam this yeur, we wish to welcome and to present the
administration’s statement, Dr. George Keyworth, the Science Ad-
visor to the President and the Director of the Oftice of Science and
Technslogy Policy 1in the White fHouse.r

Dr. Aeyworth has peen a very aple Director of ()S'I‘P and we look
forward to your testiony, and at this time, [ would tike to recog-
nize the ranking nunority memver of thé commmittee, Mr. Winn, for

s any-commenss tnat ge wisnes w inake. .

Mr. Winn. Thank you, Mr. (,mmman oy tne opportunity to wel-
cote Dr. Keyworth, Direcoor of the Office of Science and. Technolo-

- py Policy, We look forward to his teview of-.the aamimstration’s
proposed tiscal year 1985 saence puaget. The premmrmry informa-

Lion that we have on ttus proposed buaget indicates a Sdbstantial

INCrease over the 1984 thnmng level. -

Mr. Chairman, the bueme and ‘tecnnology Commiitee has
always  provided strong support tor pasic and tunaamental re-
searct. Theretore, wie Can certainly concur in the aamimstration’s
conttniued . ncredse or that oroad PLOBIAIR. We recopitize the need
for a stroug science programn gs the foundation of long-term indus-
Ctral growh and national security. It is only thiroygh continual em-
phisis on basic researeh that we will maintain sirength in,_ our
international ecconorme and quentmc (r-ut‘x

- I addition W t@rur m ; p} t;éun alung general lines,
we expect to e 0 HirB& € g,mms involving man 1n ‘-;paLe
acid deposition, and science dlld engineering education.

8§ pESt COPY AVAILABLE
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“During the past 18 months, at least three reports have been
issued which were -totally or partially adaressed 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 buve in mind was
recently released by the White House and is known as the Grace’

Report. - T .
r &r z)utionﬁl laborutories represent a nugesinvesument by the
Federal Government in both facilities and manpower. DOE places'a
value on the laboratories within the Deparunent at $8 billion in ~
physical assets alone. Possibly OSTP can give us some idea of t
administration’s response to all those reports, As we all krow,
_there were several areas of agreement among them. .. ’

In view of the time, the effort, and.the intelligence which has ™
gone into those reporis, I would cousider it rauner wastetul if we’
paid no more attention to their contents. I've deen advised. that
OSTP has requested the National Academy of Sciences to review
the' material sciences research programs. It appears that the re-
quest was for evaluation of all federally funded programs.

In view 'of the fact that DOE alone funds materials resegrch to
nearly $400 million annually, we're considering vas"g’_ ums of
‘money. I know of no centratized oversignt for expenditute of such
funds ‘on materials research. I'm ungware ot any -suvstantial par-
ticipation by industry in any of this.activity. ' '

So, I hope that this brief account can be expanded b ()S'}'P, and.
again, Dr. Keyworth, we're glad to have you here today. We look
forward to your testimony. .

Thank you, Mr. Chairman. .

The CHAtrMAaN. Mr. Lujan. ‘

Mr. Lusan. Yes, thank you, Mr. ﬁ&xairman. I have a short open-
ing statement. 1 want to welcome Jay Keyworth, of course, he is a
former constituent of mine, he comes from Los Alamos, and 1
to represent that area until redistricting took cure of it, but we
still feel very muth—mucn a part ‘of it. But, basically why 1 did
wanf to make some opening scatemenis is to cougravulate you for
your strong role in reexamining the GVvemment’s role ip research
and development, Jay. } N

You have emphasized tne imporwance of teaerally sapported
basic research wpd maae cjear tnis snould be the top priority in the
Fedoral R&D b{dget, but You ve also heiped to point out thut the
Federal Governgient snould agliow our partners, and tnat's the pri-
vate sector. to take a surong role (in the fawr pnases of -
tecnnology. ' ’ ' L.

Too often in the past, we've been seauced by the myth that if the
Government doesn't do it, that & won’t happen, whnile quite the op-
posite may be closg to the trutn, since no nétional nvestor would
want to be in the position of corspetng with the—with the Guvern-
ment, 5o your policy of eénpnasizing Feaeral support of basic R&D

\and your policy of encouraging parthersnip of the Feaeral Govern-
ment with industry s the-—is the rignt approach. o

I believe tnus country 1s becoming more daware of tne tuct that
our national strengeh isin innovation and that our future economy

wtll-contiiue 1o be built on Lecnnoxi)gy devetopment. The Govern-

s

.
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ment’s role should be to enable things to happen, but the Govern-

ment’s role is not to make things happen. 1

Once again, I want to recognize your own role in ining. - .
pment and % .

that role of the Government in research and develo

look forward to your testimony this morning and thank you and “
. . ‘}‘

welcome once i - .
Thank you, Rg ma'xamnan R
", The CHamMAN. Thank you, Mr. Lujan. a - i
Do any other members wish to submit statements? If wot, 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, we'll make part of the record, and thgn, if you
. desire to summarize, we'd be delighted to hear from you. ,

" STATEMENT OF DR. GEORGE A. KEYWORTH 1II, DIRECTOR,
- OFFICE OF SCIENCE AND TECHNOLOGY POLICY, EXECUTIVE

OFFICE OF THE PRESIDENT, THE WHITE HOUSE, WASHINGTON,

DC -

Dr. Kevyworts. Thank you very much, Chairman Fuqua, and
members of the subcommittee. First, if Tmay, I would like to intro-
duce the new deputy and assistant directors in ofir office, since we
have had a substantial number of new additions that I believe. very
mugh strengthen.our'office. ‘ o -

Briéfly, 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,

atural Resources and International Affairs is Mr. Wallace Kor-
nack; for Institutional Relations and acting for Life Sciences is
James Ling; and Assistant Director for Defense Technology and
Systems is Dr. Maurice Roesch. o A

Now Itvould like to proceed with my abbreviated, prepared com-
ments, Mr. Chairman. This. is my third opportunity to meet ‘with
this consnittee 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

- principles of science policy that were enuncidted at the start of the
administration; the other is our continuing success, the administra-
tion’s and the Congress’, in strengthening American science and
{;echnology to respond to the rapidly changing world in which we

Ave. : ¢

In discus8ing the administration’s science policiﬁ the proposed
fiscal year 1985 R&D budget today, I want to emphasize those same

" three principles that have underlain our rograms all along. Our

three goals for science policy are these: first, the develop t of
the highest quality technical talent we can produce; secorfilR the
continuing pursuit of excellence in whatever research we ¢ to

do; and third, the expansion and stréngthening of partnerships be-

tween Government, industry and universities for the purpose of
bringing the benefits of new knowledge and advanced technolegy to
our Nation.

Mr. Chairman, this gear’s budget is the fourth one that the -

. Reagan adn;inistration as prepared from scratch and sent to Con-
gress. As you'll see, we're presenting a strong program of research

»

'
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and development for the coming %ear, ome that continues to

strengthen the nation’s capacity to conduct R&D and to train new

scientists and engineers, and one that pérmits important new

projects td start. _ N , ‘

ut before we discuss how our fiscal year 1985 programs meet

* those objectives, I 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. All these.

charts refer to nondefense R&D, which is the area of the budget
that I want to concentrate on today. -

. The first chart T'll refer to is titled “Federal R&D Obligations.”

4" 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 ;eductib%of Government support
for demonstration, development, and applied research, projects that

. are more appropriate for the private sector. ‘ ,

In particular, we made substantial reductions in energy-related
demonstration projects.and I believe this 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 priorities during this administration: S |
- Please note that this and the other.charts show constant 1983
‘dollars, which means the curves have been corrected for inflation
-« and represent actual purchasing power. . - . '
v ou 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 funding has dropged 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’
agéncies 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 Colleges,” we can see the growth in basic research
funds that have gone specifically to universities and co}leges. Here
the result of the sciehce, policy is even more pronounced.

Although it's not 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, from 1981 to the level being propesed for
1985, this support for universities rose by 26 percent, and again, in
real terms. . ' o -

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

: | 11 . f




durmg this penud we've been seemg the stroﬁg,est support fok
O hasic research in 20 years. '
' Now, with that as prelude, let me briefly d ss some of the
highlights of the President’s proposed fiscal year 5 R&D budget.
_Detailed information . appears in the actual budget ocuments being
submitted to 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 $33 billion. Over the 4 years of the Reagan administra-
tion, Federal funds for- R&D have increased by. b2 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 zm.entlon to -
these® defensé modernization ‘needs to compensate for pﬁadequate
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 redearch hay.increased by 55 percent a growth of
nearly $3 billion. Half of that support goes directly to universities,
and as I.said, a-good bit more is destined to make poss1ble 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-
citgment. Although not readily identified in the budget informa- .
tion, we continue to give hxgh prmnty to project support for univer-
;}ty S:fsearch through agencies like NSF, NIH, DOE DOD, and -

A .

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

Mr. Chairman, my prepared testxmony details several specitic
initiatives for fiscal year 1985, but in the interest of time, I'll con-
fine the rest of my summary to two specific issues raxsed by the
committee. The firsiteals with the. development, acquisition, and
availability for the research communxth supercomputers.

1 believe we all agree that it’s jmperative 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, 4 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 contributions that the research community will
make to designing and developmg the software to make the super-
computers even more useful in the research process.

. Mr. Chairman, 1 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 agam However, I know of the com-

.
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nw\xltjtee's strong interest in this topic, so I do, want to briefly Sutline

some specific efforts being propoged fordiscal. year 1985.

 NSF and DOE plan to provide incredsed access for university re-

searchers to supercomputers, both by anqcatinc%greater amounts of

time on supersomputers at .national Iibs, such as through DOE's -

magmnetic, fusion energy computing network, and by ins tion of

new sug‘sx&mu&ing facilitids-dedicated to academic users. ¢

NSE. wifl hlse be installing a class VII supercomputer at*the Na-

. and {¢ean sciences commhunity.” ", . . va
. el efforts, DOE, NSF, and-POD will fund increased re&--
search in various areas of computer science and electronics that

In

will be applicable to future generatipns of supercomputers. We're
confident that these varied activities, in conjuncion wigh .contin-
ued purchase of the most advanced supercomputers for dirdet Gov-

" ernment use, will ig turn provide the market incentives fo permit -

U.S: commer¢ial nmnufacturers to maintain their fechnological -

leadership 4n this field. ‘ o , _
-Mr. Chairman, I'd also like to bring you up to date on the
rogiess being made on implementing the recommendations of the -
'hite House Science Counsel’s Review of Federal Laboratories. As

' {)ou know, this review was done under the.leadership of David

ackard and resulted in a series of recommendations that were,
presented to the President last July. : -

Following that presentation, the President instructed OSTP and
to lead an interagency effort & work on ways to implement-
ecommendations in-the panel’s report, and he directed the

oM
of Federal departments’ and agencies to work with us in
.doing that. ‘

The Packard panel, after more than 1 year of study of the Feder-

" al labs, concluded that the N#tion could be dériving far more 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, for 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 private-sector R&D organizations.”

Over the past.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 officigls, 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 make in this effoxt.

Some of the recommengations, such as those encouraging greater

- fnteraction with industry and universities, can be implemented di-

- regulations, will require legislation.

. rectly by the actions of the labs and parent agencies. Other recom-

mendations, duch as those calling for changes in Federal personnel
As specific proposals begin to'take shape,wthe individual 5gencies

as well as my office, will discuss theth with the congressionaf -

bodies that have oversight responsibilities in this areas. We hope

tfon%‘l Cedter for Atmospheric Research for use by the atmospherie~ =

-
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that the bulk of this work will be corapleted by the t‘ve report '
‘back to the President July 1, 1984, though we all recognize that op*
timizing the return on @ur -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 19835 is spent there—demands con-
tinual attention to the Nation’s B&D climate and demands readi- '
ness to change as the times change. | . o

. Mr. Chairman, this concludes my presentation and I would be
pleased to respond to questions at this time. .- : '
[The prepared statement of Dr. Keyworth follows:] o
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: PROPDSED TEST] 3”5 o u§ s.g Ksm T, 1
CTENCE ADVISOR TD.Th PRESIUEAT-AND .
m*mx AT AR T POLICY
EXECUTIVE O F'iCt OF Tit PRESIDENT ‘
Tode cunmsTTER ON SCIENCE AND TECHNOLOGY -
y UNITeD STATES HOUSE OF aapasssmmv S
- HEARINGS ON SCIENCE POLICY AND °
THE P&& [BENT'S FISCAL YeRs, 1485 BUNGEY FOR
RESEARCH. ARD DEVELUPSEN

FhERﬁARY 1. 138“

*
" . . ' ]
CHATRMSY FuousanD NEMBERS OF 1»& SUBCOMALTTER !

n

THIS §S MY THIRD OPPORTUNITY TO MEET WiTH ™IS

CommiTTEE fo DISCUSS THE ADMINISTRATION’S oveRALL

'SCIENCE POLICY: | HOPE MY PRESENTATION AND OUR DISCUSSION

TODAY ‘WILL MAKE TwO THINGS CLEAR. UNE 1 oug‘cous&stsicé
RE, ol g |
[N APPLYING THOSE BASIC PRINCIPLES OF SCIENCE POLICY °

THAT WERE ERUN;IATED AT THE Sflk? OF THE ADN!NISTRAT!O&-
THE OTHER Is OUR CONTINUING SUCCESS"THE“ADH!NISTRA'HDN §

' ARD THE Consnsss §-=IN srasnarnswsus Ausn}can scxsncs

*

AND TECHNOLOGY TO RESPQND TO THE RAPXDLY QRANG!NG WORLD '

IN WHICH WE LIVE, & ‘ :
. s

. "'%' . . ~‘. .

BY THEIR NATURE, SCIENCE AND TECHNOLOGY DEMAND

. Ca® : 3
JLONG=TERM PLANNING AND PREPARATICN, STARTING EARLY IN THE
EDUCATIONAL PROCESS AND ExTENnixs INTO THE narunxns oF

YOUNG RESEARCHERS AND THEIR !N:EaﬁngON INTO 'THE RESEARCH

ACADEMIC, ogi:>DuSTRXAL COMMUNITIES. MAJOR FACILITIES

~

-

-
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‘ﬂAY TAKE A DECADE 70 DEVELOP AND xav BE USED FOR DECADES o
moRE- IT's cxsnn THAT THE anxnsns CYCLES FOR THE ,f ,
WORLD OF SCIENCE AND TEcHuOLnsv ARE FAR LONGER THAN THE  °
TURNAROUND TIMES IN THE POLITICAL ARENA- ,So-ruosg oF -
US WHO ACCERY FHE RESPONSIBILITY FOR CHARTING THE
COURSE FOR GOVERNMENT PROGRANS 1N SCIENCE AND rscano;osv
MUST ALSO ACCEPT THE RESPONSIBILITY FOR CLEARLY .
ART!CULAT!NG‘\AHD sr:cnrue 10':;Asxc PR!NC!PLES FOR S

¥ . !

GUIDAKCE. .. ‘ .o, T
e . o - : 'f-' ¥ I

In pistussive THE Anurn:srnnr:ou gpscrsnce POLXC? ; . ¢ ‘
AND THE pnopossn FISCAL YEAR 1985 RGD BUDGET ronav.-! o
_PRQPOSE' 10 FOCUS ON THOSE SAME THREE PRINCIPLES THAT HAVE., .
"UNDERUAIN OUR PROGRAMS "ML ALONG.  OUR THREE GOALS FQR | a
SCIENCE_POLiCY,AREyTﬂSSE: FIRST, THE DEVELOPMENT OF. THE o .
HIGHEST QUALITY TECHNICAL TALENT WE CAN PRODUCE; SECOND; -

THE' CONTINUING PURSUIT OF EXCELLENCE IN WHATEVER, RESEARCH ,

HE CHOGGE TO DO; AND THIRD, THE EXPANSION AND STRENGTHENING ' . -
oF PARTNERSHIPS BETWEEN sovsnunsﬁr, INDUSTRY, ARD 4, ~' '  -"
UNIVERSITIES FOR THE PURFOSE OF snxnshne THE ssmtsrrs S

OF NEW KNOWLEDGE AND ADVAHCED TECHNQLOGY 10 OUR NATHON- - '

[ I »
* N . Y £ oo . ¢

. oo N .,
 THOSE_0F YoUlWHO HAVE MEARR ME ON THE SUBJECT oi/// e
§§D POLICY KNOW HOW STRONGLY WE'VE STRESSED THE IMPORTANCE A
DF THE FEDERAL sove«nnsnr s ROLE 1w supkpmy of BASTG: , . . . ¢
RESEARCH. ]'vE sfrs Rsssnnso,ro THﬂ? RESPONSIRILITY ]f
’ ; -

\.
- ;.- . -~

v . : -«
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AS A FEDERAL TRUST. WOT ONLY IS BASIC RESEARCH AN

EFSENTIAL INVESTMENT IN THE NATION'S LONG-TERM WELFARE,

| L UT 1T'S LARGELY A FEDERAL RESPONS1BILITY BECAUSE 17§ %\
BENEF1Ts ARE SO BRDADLY FISTRIBUTED-  QUITE SIMRLY, N
BasIC RESEAICH 1S A VITAL UNDERRINNING FOR OUR NATIONAL ‘

WELL“BEING. TNERE ARE THREE REASONS FOR TH&T'
. ‘ L * T ) . .~
. ' . . } ’ . '

e FIRST,'RESEARCﬂ GRANTS TO UKIVERSIYIES, WHERE THE -
JMAJORITY OF THE BlSlC RESSARCH !S bONE, PERHIT THE
TRA!NI"G aF TENS OF THO%F&NDS OF SRADﬂA TUDENTS

KUNDER SOﬂE DF THE MOST Dﬁﬂtﬂblﬂﬁ ARD ST!HULAT!HG ﬂ€$EARCH
PR CONQ!TIONS AHS:"ERE- TH!S NEW JALENT Nltt 35 RESPONSI!LE

FoR' Hkl.i‘!ﬂiﬂs AHERICAH TECHNOLOGfg)e\&\fnﬁﬁsﬂlP IN

A )
COMING VRARS« T C, o
’ * .

- .o , .

SECﬂND; STRONG SUPPORT FOE ISSIG'QE&RCH PERMITYS

UeSe SGIENTISTS AND- sne:ustﬁs 1o cgthssse !NTELLECTUAL

.

o ‘ PRONTIERS IN THE MOST lnPOi};ut FIELDS - OF SCIENCE AND
TECHNOLOGY - “THAT PNOVIDES THE KeW gunn;gnﬁg THAT
BRIvES' OUR gCONOMTC GRDHTH, IMPROVES OUR QUALITY OF
~  LIFE, AND UNDERLIES OUR NAYI1ONAL DEFENSE:
. . ’ . n .
* AND THIRD, WELL CHOSEN BASIC RESEAGEH PROJECTS
}\ STIMULATE PRDDUCTIVE PARINERSE1ES BETWEEN SCIENTIMG
AAND ENG!NEGRS 1N ALL SECTORS CF 'SOCIETY-~PARTRERSHIPS

THAY ARE IHCREASINGLY VITAL TC TEVELDPMENT OF NEW ?ECHNOLO@!ES’
-~ 4 -

A\ ) ' ¢ ¢ S

-
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_THAT WILL KEEP AMERICAN INDUSTRY COMRETITIVE WITN IMPROVING

FOREIGN COMPANIES AND‘NILk'éPEED THE APPLICATION OF NEW N
KNOWLEDGE TO OUR INCREASINGLY TECHNOLOGICAL DEFENSE ue:péﬁza -

c ) v, Y,
v This veaw's RUDGET 1§ THE Fcnnvn ONE #HAT THE. P o s
Rsnsax RDMINISTRATION uas Pasransa FROM SCRATCH ARD - ¢« "f .
SENT To ConsREgs. As vou'LL JSEE, WE'RE Psg_;uttss,A Sy

STRONG PROGRAM OF RESEARCH, AND nevsLopnﬁnr FOR THE -
cnn:ﬂd\*~:n, ONE THAT zonr:uues TO srusustueu THE, - . ¢ A
uefxos S CAPACITY TO CONDUCT. RzD ANB rnnxu Néé'sc1enrxsrs o o ; -
AND ENGINEERS, AHQ ONE THAT PERMITS  IMPORTANT NEW ' .
PﬂOJECTS o sTART: Bt aesons DISCUSSING HOw our FY 1985 .

RROGRAMS MEET THOSE OBJECTLvﬁia I wANY T0 TAKE AFEW e

. HIN}TES TO ASSESS THE CUHULAT{VS !HPACT oF R%!} LPOLICY | L

DURING THE KEAGAN ADHIN&&?RA‘MON § F!RST FQQR YEARS .

b-e . - . . N
! v . . + s : . . o

WITH YOUR PERMISSION, I'D LIKE To REFER TO THE THREE
CHARTS THAT ARE ARE ATTACHED &S THE LAST PAGES bBF hy S e
PREPARED rsxf.' ALL THESE cnﬁk;s.asssn 70 NON-DEFENSE

R8L, wHICH 1S THE AREA oF, THE BUDGET THAT | WANT T . ST
CONCENTRATE ON TODAY- B ’

. : . s ’ s

'

THE FIRST CHART 1'tL REFER TO IS TITLED “Fepkrat -
Rgb Uanzaarxous- {veRr russe Foun YEARS THE ADMINISTRATION'S
SCIENCE POLTCY WAS BEEN conhxrren TO AN EMPHASIS ON . »
BASIC RESEARCH, FOR THE nshﬂons Hive uusT nescslsig, o, ’
- L ST R O

ey

’. ' e

o ‘ S e .
| ,
f
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AND rFOHCOhSYTtNY -ﬁEDUC?IBI- OF GOVERNMENT SUPPDRT FOR
DEMONSTRATION, EVﬁLOPHEQT. AND APPLIED RESEARCH PROJ!CTS

+

- THAT ARE HORE AP?RO?RP‘TE FOR THE PR!VA?E SECTDR- In

PAﬂTlCULAR. wE n&ns suaS?AurtAL nsnucr:ons xn ENERGY~ RELATSD
DENONSERATION rnoascvs- Tuis 15 A assLscrlan OF SOTH .
caanqp SENSE Ana 'ECONOMIC REALITY: SO WHEN WE LODK AY

+ _THRE THREE CA?E,?QR!ES OF FEDERAL FUND!NG !ﬂ Ncﬂ‘DESEﬂSE

{

AREAS-WASIC uéssuacx, arrﬁxzn HESEARCHJ AND- neveaawassr*-vs
;- SEE A sranrxxﬁs suxrr Y ] asn:rxve P:!OR:T:ES nunxns
rﬁls nnxsxsrnxrxon- PLEASE NOTE THAT ruzs AND- rﬂs .
OTHER CHARTS 'SHOW co&ETAnr 1985 noannas; WHICH NEANS ,
rua~cuaves unye BEEN connscrsn FOR. INFLATION AND REPRESENT
ACTUAL ruwansxns PONER- YOU CAN'SEE HOW sl nsseancs
HAE GONE PRch‘THE suaauesr FRACTION OF raar NON~DEFENSE
RED 1o ?ﬂE a%nassf, w:rn A JUMP IN SHARE FROM 27 To 38
pencsnr*-nows THAN A 40~Psacsu1 lﬂCEEASE- Ar THE sas;
- TIME, ﬁ!ngoFﬂENT FUNDING HAS DROPPED. BY NEARLY SD
peeceuP" : S | _ .
'ﬁfb SEE MORE SPECIFICALLY Mo; THAT FEDERAL SUPPORT .
Foswénsxc RESEARCH HAS GROWN, WE TURN TD THE CHART '
rsttsb *Basic Rsssaacu URLIGATIONS-" T SHoOwS saszc
R;ssAncn FOR THE FIVE LARGEST ‘R&D FuNDING Aesucxss .

s:ucs 1978“"AGAKN;‘IN CONSTANT DOLLAR§- As You cAN

g

‘,'j "$EE, ALL FIVE AGENIES HAVE RAD STRONG AND CONSISTENT

‘/ GROWN{, AND IN FOUR OF THOSE CASES THAT QROHTH FOLLOWS |

. - ‘

e
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LEVEL OR EVEN nsthnsps REAL Bunairs IN THE F!vE vsnns E I

BEFORE. ‘ ‘ o .

S
.

FINALLY, ON rns cuanr TITLED 'BAsxc Research BsLxsarxnus h
70 UNIVERSITIES AND (OLLEGES® WE CAN SEE THE GROWTH 1N o
BASIC RESEARCH FUNDS' THAT Hgvg GONE SPECIFICALLY TO
UNIVERSITIES AND COLUEGES. HERETHE RESULT OF THE .
SCIENCE POLICY 18 EVEN sona PRONOUNCED~  ALTHOUGH 17'S .
NOT ‘SHOWN, us\gBuLs TRACE A ccgsxsrsnr DECLINE IN - .
BASIC RESEARCH FUNDING FOR un:vsas:r;ss Back 10 1968, | A : |
“ v .. AND WHERE THE CHART PICKS UP WE. SEE THAT THERE WAS .
: “ESSENTIALLY MO ‘GROWTH FROM 19?9 Tof1981 However, ‘§~

f‘~ &4££ fFroM 1981 TO THE LEVEL ssx«s 3‘5>ossn FOR 1985‘ ruxs~

l

A

SUPPORT FOR UNIVERSITIES GROWS BY 26 PERCENT-“AGAIN,
\ , ,

- IN REAL TERMS. . ¥

. = ‘ .
MOREOVER, THE TRUE IMPACTS OF FE ERAL FUNDING ON
UNIVERSITIES ARE EVEN GREATER, BECQUSD sovuucn'uuxvenéT?v- "o
RESERRCH DRAWS ON FEDERAL INVESTHENT ;ulunxaus CENTRALIZED y

FACILITIES. SUBSTANTIAL AMOUNTS UF THE FUNDIKG THAT GOES .

ar .

TO FEDERAL AND NATIONAL ﬂASS ACTUALLY SUPPth UNIVERSITY

je

RESEARCH IN PHYSICS, ASTROHOHY, HATER}ALS SCIENCESr
AND SPACE SCIENCES- SO I WANT To srness THAT THESE
. GRAPHS AND NUMBERS REFLECT A POINT l'VE BEEN MAKING
© €0R AS LONG AS I'VE<DEEN IN WASHINGTON-~THAT DURING ‘

THIS PERIOD WE'VE BEENISEEING THE STRONGEST SUPPORT

k, EI{I(? | . | f. . . | . ‘- " ’

s : ‘ .t ne



- “‘
, . 17 - .
: ¢
f ‘ . :
- » ) T e ] . . ‘\n
FOR BASIC RESEARCH IN TWENTY YEERS. * -  ° S ’
! wanT 7o cALL YouRm PARTICULAR ATTENTION TO THE T S

CONSISTENCY SHOWN [N THESE TRENDS, - BECAUSE, AS I WewTioneD.
1. earLigr, one OF THE MOST ssaxous nsra:nsnrs To 600D, '_
¢ sctencs 1S WHAT ts CALLED ROLLER™COASTER: ruxnxns- Most O |
600D nsssnncs PROGRANS REQUIRE MANY YEARS T0 PLA& AND _
“CARRY. OUY,” JUST AS IT REQUIRES aanv YEARS FOR_NEW 1DEAS | .
AND, Es#schLLv. NEW :zyénr rc nsvs:op. u:runs. (ANDBECOME - e IR
. PRODUCT!VE So I seefTmis couszsreucv AS A naaog . '
ELENENT OF SCIENCE POLICY, AN ELEMENT THAT | HoPE THE, .

- RDMINISTRATION, THE CONGRESS, THE SCHENCE COMMUNITY,

.

Aig THE PUBLIC, WILL BE ABLE TO MAINTAIN IN COMING - SRR
~ . S .
TYEARS. . | ) | e .
. . - ' i L} . ' . = - ‘, ) v . ’ ~ ;
: -~ Now, WITH THAT AS PRELUDE, LET ME BRIEFLY DISCUSS SOME - . . - .

OF THE HIGHLIGHTS§OF THE PRESIDENT'S PROPOSED FISCAL YEAR

28]
L
*

1985 KED BuDGET- DETAILED INFORMATION APFEARS IN THE ACTUAL
BUDGET DOCUMENTS BEING SUBMITTED TO THE LongRess TODAY,
S0 I WON'Y TRY TO 5E COMPREKENSIVE IN MY COVERAGE -

L

'

& "ToraL FEDERAL R8D witlL INCRZASE In 1985 o $53 BiLLtiow.

Uvan THE FOUR YEARS GF THE RE&G&% AnnrnxsrnArxou FEDERAL

_FunNDs For Rgll Wave INCREASED sy 52 PERCE»T, wITH THIS vﬁ;n s
‘ INCREASE REING 14 ?Encsurc THS LARGEST INCREASE IN

1985 WILL GO FOR DEFENSE RED, wHiCH-INCREAGES 22 BERCENT

-

~r

. - e — - PR P D e
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© AND WILL SUFPORY CONTINUING _DEFENSE nd%ssu:zar;ox- S o
WE'RE STILL IN THE POSITION OF nav:ug_ro PAY SPECIAL '
" ATTENTION 70 THESE DEFENSE MODERNIZATION NEEDS TO '
COMPENSATE FOR INADEQUATE FUNDINS nugika THE PREVIOUS

“n

DECADE. . o . R e o .. ‘.
. o g ’r L - :“ Lo T
“ ) .
Basxc nsssascu Is raassvsn Fon THE usxr-paasssv \ } { o \
. . \'
. .

tuanAsE. 10 PERCENY, AND H!LL nx;e 70 s? g n:gx:on N AR
Y 1985. Sinee 1981 ssaznag SUPPORT FOR BASIC asssnncn S .

.
ot

HAS !ﬁCREASED BY 55 'ERCENT: A SROHTH OF NEARLV $3 BZLLKOHa

*

HALF oF 1537 SUPPOR? GOES DKQECTL? TO ﬂNIVERSlTIES '

‘gn, As | SAID, A+GODD BIT MORE IS DESTINED ¥O MAKE . (/f-—rf’ " g
. “ . ‘(‘

POSSIBLE Facuntv,assstkgu IN FEDERAL PACILITIES. - Lo ;“\

' RS IN PREVIOUS YEARS, YOU'LL FIND WE'RE APPLYING ¥HOSE = ' .
" BASIC RESEARCH INCREASES SELEC?]VSLY TO AREAS OF STRDNG N
OPPORTUNITY AND EXCITEMENT. ALTBOUGﬂ NoT asantnv IDENTIFIED i
1IN THE BUDGET INFORKATION, WE COUTINUE TO GIVE HIGH PRIGRITY )

T0 PROJECT SUPPORT FQE UNIVERSITY EESE‘QCH THRQUGH AGENC!ES : .

LIKE NSF, NIH, DOE, DOD awp NASA. Tuis xrnn OF SUPPORT 1S -

THE MOST IMPDRTAH? ELEMENT OF THE BUDGET IN-CONTINUING - .
ON THE PATH TO RESTORING THE HEALTH AND V)TAL;TY OF QUR

NATION'S UNIVERSITIES. T

. »
t . . *

I

I SAID EARLIER: THAT THERE ARE THREE BROAD GOALS EMBODIED
IN OUR PROGRAMS FOR SCIENCE AND §ECHNOLOGY; THESE RELATE .

3 *



5o

i

i
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IQPOQTNY AND ROST ﬂELQVAﬂY F!EL
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To keLe EXPLATN THE “KINDS oF 5 sc:sxc l&%

us ns Pnavosxus 70 ACHIEVE YHOSE :o&g:, Iw T

t
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Ann

¥
RETAIN UsS. SCAENTIFI
asL:eve To g; nqsr Inp

-z * y\ .
¢ . ; \ '1

’ﬁ

w11sour nss;?Arson ] uodgn Aizsss stgssr
f{MULATlNG AKD uuaruntus recﬁgxqa

)

=

£s¢s¢1 LLY AS TNB
xnnusra ES THAT nsitﬂn ON TECHNI
THE RINCH TN mANY Qk THE FAST‘G%?&ING F!ELfS
ONES Fsar CREATE new\aoss AND PRODUCTS FOR &K
s;m\ AREN T Eugusu 35}&:.\' 600D PEO%LE 70" 64!
Wet Fa PROBLEHS oF hpf NUMBEPS Aun QUALITY.

RYANT» - -

TALERT.  Ov
ér SEVERAL vspnﬁ ‘VE HAQ IN snncr:onsgmm?n uu nsea
osxpun NATION'S. lHﬁ?STR:AL AND WUNT snsrrv‘“k?asxs-

ivi
TQ

LION

ECHN!CAL LgApsRsntr N

\-Tns
R~

\ K

OUN

NSN11§CﬂNI AL
THE) HosT;

U $u
}ral 13 ‘$< ,

f !

! Cor

AL ST, TO A PERSON: nsv ECHO rnm, PRIORITY. WNow, I
¥ LI NS

NONY' HAS R*B:ns ;TRDN BROWTH, ‘\Q‘
L‘TALENT Age\sssxxus o

v

Do

J:
”

*.




O

ERIC

Aruitoxt provided by Eic:

oo, A
. s

OUR ecouor‘ro CONTINUE TO GROW. ~ . Co .
. -

«

-

As vou KNOW, ONE OF THE REALLY Ex;x#xuslsaaeéAns‘
ARPROVED FOR FY 1984 WAS THE NATIONAL SCIENCE FOUNDATION'S
PRESIDENTIAL YOUNG INVESTIGATOR AWARDS. I'M PLEASED 70
ANNOUNCE THAT THE FIRST 200 OF THESE AWARDS WILL BE _
ANNOUNCED WITHIN A WEEK, OR S0, AND NSE 15 ALREADV , ‘

GEARING UP FOR THE SECOND ROUND OF 200 70 RE mADE 1IN, R

FY 1985. My UNDERSTANDING 1S THAT THE UNIVERSITIES %
INVOLVED HAVE BEEN VERY SUCCESSFUL IN LINING UP INDUSTRIAL
SUPPORT TO HATCH THE FEDERAL FUNDS, AND WE EXPECT

VIRTUALLY ALL THE AWARDEES TG REALIZE ¥HE FuLl $100,000

PER YEAR RESEARCH BUPPORT POSSIBLE. . . . . D

PaRY oF THE,HOTIV‘Tl;ﬁ FOR THIS PROGRAM 1S TO ATTRACT
AND RETAIN TOP-QUALITY YOUNG FAﬁULTf IN UNIVERSITIES,
ESPECIALLY IN THOSE FIELDS WHERE FACULTY SHORTAGES ARE
SEVERELY LIMITING OUR ABLLITY TO MEET THE GROWING -

DEMANDS BY siunsnrs‘ﬁon 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 T0

ENTER INDUSTRY . ‘ - L

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

- wt . -~

SN

RT3Y

 vews



) | _ . - o
.:snsxssens WORK AND THE WAY nansan INDUSTRY OPERATES. . o oE
"~ THAT REVOLUTION IS SPURRED BY. TCOAY'S ALHOST UNBEL IEVASLE .- U
LEAPS 1N SCIENCE AND rscuuexoav--rscuuoaosv THAT'S .
PUTTING POTENT NEW COMPUTER TOOLS IN THE HANDS OF THE
PRODUCT DESIGNER ‘AND THAT'S nxvna:us THE DISTINCTIONS .~ W
HETWEEN stcxPLGss- SUCCESSFUL MANUFACTURERS ARE THOSE. ‘
WHO UNDERSTAND THE ENTIRE Faocsss, FRON MARKETING TO DESIGN
TO- HANUFACTURING T0 nxsrn:sur:ou--asn, xucnessxuenv, ‘ | ,
THE COMPUTER AND PEOPLE WHO KNOW HOW TO USE ITS FULL - o o -

POTENTIAL ARE THE CENTRAL ELEMERTS IN THE PROCESS.

. . . . ) . . LI

 Bur VERY FEW OF oun URIYERSITIES ARE ABLE 70 S o
. ¢ ‘ 4 .
" PREPARE THEIR ‘STUDENTS YO OPERATE IN THAT KIND. OF _ e -
ENVIRONMENT-  THIS 15N'T. THEIR FAULT, Bur REFLECTS A =~ '~ *
. - -

‘ consxnar:on OF LACK OF MODERN ECUIPNENT AND OVERBURDENED . ‘
. FACULTY WHo ARE “STRUGGL ING JUST 70 KEEP UP WITH . ) N

| TEACHING DEMANDS« BUT wg sss SEVERAL HOPEFUL S1GNS |

.. THE PROMISE TO HELP THEM OVERCOME THOSE LIMITATIONS.
4 .' _
IN PARTICULAR, INDUSTRY aND UNIVERSITIES ARE woanxus *

TOGETHER TO BETTER DEFINE THE KINDS OF WORKING ENVIRDNHENTS
THAT NEW GRADUATES WILL CENTER, uND x&nusrnv IS OFFERING
VIRTUALLY NO-STRINGS~ ATTACHED HELP 1O MANY SCHOOLS. sﬁ' ' \\-N"“\
» THE-FORM OF DIRECT FUNDING FOR MW pnoannns AND HODERN

EQUIPMENT FOR STUDENT USE. CERTAINLY WHAT Ve sEeN N

THE PAST YEAR SUGGESTS THE DAmNING_OF A NEW AGE OF

" §1-060 o- 85~ 4 S - Tt
[:R\!: o : o o L )
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ENL IGHTENMENT FOR ENGINEERING EDUCATION.
. ) LT,

GLeARLY THE FEDERAL sovsannenr MAS A KEY ROLE IN ,
THIS TRANSFORMATION. In. LIGHT OF, THE KIND oF cnnpsr:rzve
envznosnsur THAT U.S. xnnusrnv 18 §0ING TO conrﬁsgg\fo -
OPERATE*IN FOR THE REST OF THIS CENTURY, WE WANT 70O ‘ -
" MELP DUR UNIVERSITIES PROVIDE rug BEST KIND OF 1ap:n;us
’oss:ns- ' . - ’

.

'So AN 1985 NSF WLt inaTfoE A NEW 9nosssu‘{u
UNIVERSITIES TO INTEGRATE BOTN RESEARCH. Ann rescu:na
NEEDS FOR ENGINEERING» THIS PROGRAM 1S BEING névsLdésn
wxrn THE BROAD raet:cxrnr:on OF THE susxsséaxne coauunxvv L.
AND THE HATIONAL ACADENY OF Ensxnssnrus- THE AIM IS 10 o\
ESTABLISH CROSS™DISCIPLINARY qestsxs ;u.wﬁxca‘srnneurs |
AND FACUNTY LRN WORK ON BROAD RESEARCH EROBLENS‘bF THE
TYPE,FACING INDUSTRY"AND _USES THE MODERK TOOLS AND seruons
THAT TNDUSTRY uses- Tnxs IS ONE OF SEV&RAL;‘EH sssanrs
AT NSF TO IMPROVE suamsenms RESEARCH AND EDUCATION AT '
uurvsasrrtss--sﬁronrs THAT lﬁn SURE Dn- KNAPP WILL WANT.
T nxscuss wxrn YOU WHEN HE PRESENTS THE NSF BUDGET.

. ‘ . o

Now LET ME- DESCRIRE A COMPLETELY DIFFEREN¢\*5ND or Gﬂf'
PROGRAH THAT, IN AN XHPORTAN? K;;, ALSO REC;TES TO TH!S:‘V
CONCERN FOR TALENT® 1'M REFERRING HERE TO THE DEVELOPMENT,

.ACQUISITICN[’AND AVAILABILITY FOR THE RESEARCH COMMUNITY
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QR SUPEQCM?UTE&S-» ] IELYSVE wE ALL AG*EE THAY IT s

¥, IMPERATIVE ‘rcn OUR acmzmc/ RESEARCH comuunv—-ncmﬁ _
AND sruaenrs«‘-rc HAVE. onoswumss m uau mu e, \
) srue-os-ms-nr COMPUTING TOOLS. ' ‘ e S
- \ " ’ ‘ )
- ‘. ) ‘

Lsr- ME SUGGEST mase'nhn ﬁsisous FOR rux£ INPORTANCE:
One Is ms ntastr nsnssn To FRONY 1ER ass:ncm sueseconrmw .

. OFFER ms ass'r KHOWN “WAY YO ATTACK. MANY unss-scus
| ' SCIENCE AND eusmsenms Pnos:.sns, XA\’ 70 msx. cnmu.sx
. - PH¥YSICAL xursnc‘r!o&s- ECOND .xs‘ms ormnru»zn ron S e .
s vouns s:;xsnssts AND :t;isesns w LEARN smn suaencosrursna “ o T
cnn 0. AND ro sECqp FandL ar wITH 'msn. Ansn AL, |
) THESE vsom.s ARE THE ONES ng WiLLBE @swﬁms THE @ S .
! sursﬁcunounus mnsrm snn SOLVING NEW KINDS oF, : -« ’
PROBLENS N mwurunz- SAND *rmo 15 THE v‘mi. ‘ . |
conrnzsuﬂa»’s '%z\.t# nﬁ,ssncu cnnnusnv sm.t. ruxg 10 - B , :"

Cooan g s Y
ass:snxna “%wp 1 mmis THE somuas TO MAKE THE

. SUPERCOﬂPUTERs*gzéx MORE. USEFUL L] “tHe. nsssxscs enucess- ')} e .
| o o S L N >
e - M. Cunxnnan, I covered. Juesk. anp ornzn TOPICS mwe y
TESTIMORY SUBMITSED T TWis ComrITVEE LAST Movewser 16, . s, ™
s I van T TAKEUP YOUR TIME BY 60ING OVER THOSE. 1SSUES |
.; Asn:u- However, [ xnow OF THE Conn:rrss s sTRONS
INTEREST xusrwss ronc, so I b3 want To BRIEFLY oueres ) .

; sene SPEQIFIC EFPms BEING Pnavsssn For FY 1985. ot
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‘ BoTn MSF Anp DOE pLaAN To #novsns~1§cas;szb ACCESS
FOR - u&xvsasxrv RESEARCHERS TO sd%encuspursns. xovn nv
ALLOCATING GREATER, AMOUNTS DF TIME oN 'SUPERCOMPUTERS AT B
NAT1ONAL Lisoasroaxes, SUCH AS THRﬁUGH DOE’s Nagaetic
Fusiown Essney cowrur:sc\nsanax, AND i!.IRSTALLATIOHgOf~

" NEW SUPERCOMPUTING FAétL}txéé.nsax;Afsp TO ACADEMIC

, AT‘TNE.NATKQnAL CENTER FOR Aru&spnsﬁxc RESEARCH FOR USE
BY THE ATHOSPHERIC AND OCEAN SCIENCES cén&gi:ryl
, . ‘

In PARALLEL EFFORTS., UUE; uSF AND BOD WILL FUND
INCREASED RESEARCH 1N VARIOUS ARE&S or COMPUTER scrsucs
f,xi';ﬁ;_hﬂb stscrao&:cs THAT, ¥ILL BE APFL!CAiLE Y0 FUTURE

" GENERATIONS OF sursncanpursns- ws*se couﬁxpsn;.r«Qr

THESE VARIED A:?tvzrxss,‘:n couuuucrxos w;ru courxuusn

A}

PURCHASE OF THE HGSP AHVAHCED SUPERCSHPUTERS FOR D!RECT )

| GOVERNMENT usE, u:LL, IN 'TURN, PROVIDE THE MARKET
INCENTLVES TO pERmIT U.S. connaac:n u?crunsa&
SHIP IN THIS FIELD.

..

TQ MAINTAIN THE!R TECHNOLOGICAL LE&DE%

v “ ’ W e N
. . ‘ . .' . P !
| ﬁLREAﬁy DESCRIBED THE IMPORTANCE QFWPROJECT SUPPORY

. .4 TO THE VITALITY OF UNJVERSITIES, BUT [ SHOULD ADD THAT

W

. ) .
PROJECT SUPPORT 1S ALSQ A PRIMARY MEANS BY WHICH WE

. REACH THE SECOND GQAL~™THE Punsuxr'os sxésLLsnce- I

WOULD ONLY ADD THAT THE TRIED® AND"TRUE rsraon of . s "

X
INVESTIGATOR-INITIATED, PE§R REV{EHED RESEARCﬂ GRANTS

useRs. "NSF WILL ALSD BE®INSTALLING A CLass VII supsrconpuvEs
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HAS pnunu;éﬁ PRE&bHES&%.RESULTS OVER THE YEARS: ' THE FacY
"rHAT U.S. SCIENTISTS woN FoUR _out oF Four NoBeL Prizes

IN. SCIENCE LAST YEAR REFLECTS ON THE sssscr:vsusss oF
THIS KIND dF svsrsn FOR SUPPORTING BASIC Rsssancu- A

ALTHOUGH THERE ARE MANY,’I'LL OFRFER ONLY ONE
SPECIFIC EXAMPLE OF A 1985 INITIATIVE :nxeunsn TQ MELP *
. RMERICAN screnr:srs.conrxnus TO PURSUE Excennsuce~ .
Anp | orrer fT secause i REPRESENTS A FIELD OF SCIENCE
IN WHICH THIS COUNTRY RAS BEEN A WORLD LEADER AND ALSO '9 _
A FIELD THAT DEMANDS EXTREMELY C&HEFUL"NQT Y0 assr:on o

WISE~~DECISIONS ABOUT FUTURE PROGRAMS. ‘ S

-
.
-

, IN A sense, proi-gyedSy, oR PARTICLE Pﬁvsxcs, 15 A

FLELD OF SCIENCE THAT PUSHES MARDEST AT THE FRONTIERS OF ;
KNOWLEDGE~. THE QUESTIONS 1T ASKS_ARE IN MANY WAYS
THE nosr‘#unnAHENTAL IN »A?gﬂﬁg AND THE ANSWERS ARE
SURELY AHONG THE MARDEST TO, FIND. UVER‘TuE‘YEARS_TﬁEﬁE}f
HAVE BEEN [MPORTANT nsnscv‘kvﬁL{carxons TO OTHER AREAS = ;“‘,
OF "SCIENCE AND TECHNOLOGY OF KNOWLEDGE FIRST DERIVED .+ ¢
FROM THIS KIND OF FRONT-LINE P~YSICS RESEARCH. = .

v S o

But wnAr'I.Téxux WE HAVE TO aeRthk IS THAT FIELDS

LIKE THIS ARE gnponrAﬁr AS n&;w TOR THE WAY THEY ATTRACT

ENSE, FIELDS LIXZI PARTICLE PHYSICS, OR

. ‘ -
] < .
R - - . [ . . - .- PR . . S e

AND STIMULATE HFA‘R'INTELLECT A8 FOR THEIR SPECIFIC

RESULTS. N

A

BES] COPY AVAILABLE |



© . THAY roacas US TG MAKE, ‘As | sa1p, WISE nECISiOHs

HOST EXPENSIVE TO PURSUE ronxv" 175 THAT BeRNSE o IS

3£ GOING N PARY!CLE PM?S!ES- TuE RESULT OF THAT

WITH AN ENTIRELY NEW Accensnawna'taaxxss AT TRULY @

lSUPERCONDUCT!ﬁG PARTICLE RCCELERATOR CONCEPTS- TH!S

‘ ASfﬁQPHYS!CS, bl ﬂOLECULAI !IBLGG?: of. HATHEHATICS ARE - . ) B

ST(jhtl FOR OUR BROAD NATIONAL 8TREKSTH'}H SC!E&CE RNB < " ”’,af

.

.NQLOQY' ) ) L4 . ' o ' . ) e

§

TEC

.

) N

o ‘ i o ® T
0F THOSE FIELDS PARTICLE PHYSICS 15 NO DOUBT THE

AlOUT HHAX COURSE WE ‘LL PUNSUE. ]T WAS THAT EXPENSE

-

THAY LED YO A FUHDAHENTAL RETMIﬂK!ﬂG BY¥ Tﬁi ﬂSGH’EKSRGY

-«

PKYSKcs couuunzrv. LAST vsan. oF WHERE THE A 'S. suﬁunn

!RTROSPGCTION ﬁAS-VHE DECSS!ON 10 TE&HIK!TE A HAJOR
ACCELERATOR PROJECY THAT HAS NO LONGSR TIRELY ARD FOC&& o ' ‘ IR
ATTEN?!ON{!NS!EAﬁ ON A BOLD SYE? INTO NEW ENERGY REGIHES R v

A
T

FOREFRON? QUESTIONS IN THE S?RUCYU & F'ﬁ8€1ﬁlg
S

.

| BELIEVE SUCH A PROJECT HAS sraoug hEﬂlT tr‘&r - S

| CAN BE-DESIGNED AND IF IT CAN BE SUILT sap 5?stsanaan

cosT, IN A REASONABLE TIME FRAME. THOSE ARE- lus 'lFs, A s
Ann | pON'T THINK ANYONE CAN YET TELL US IF WE cau ‘MEEY | g
THOSE asaurnsnsnrs- Bur wE'RE PROPOSING THAT: N FY 1985

WE BEGIN THE Psocsss OF TRYING TO FIND ouT- To THAT . "" -
END THE LEPARTMENT OF tusasv WiLL BEGIN' R&D oN’ ADVANCED o |

.
*
e

wOUuLD PERHIT us, AT SOHE PO!NT LkTER IN THIS DECADE, TO - (

- o ' -

v dmre

TSN



m" N

A

AN

_DEC!DE NNETRE& OR NO? T0 PIOCEED wiTH YHE NEXY‘GENER&?SOH

MACHINE, A Sursncounucrtns Sure&co&nxnsn- Qussrrbns oF
HOW, WNERE, How RUCH, AHD, psnnars, WITN uson, ARE pLL
DEFERRED usrxa WE HAVE A ssrrea HANDLE ON THE Tscnsunnsv-
1 MPHASIZE THAT wE PROPOSE NO :onnxtnkur 10 PROCEEDING -

. nsvosn This RiD; consrsuchon, snepta :? Appana Fﬁssmti
. WILL HAVE fo RE n:c:nsn LATE:- ’

Tug rasnn soat | nsnr:ausn, STINULATING #Anssess:'s

.‘AHOls SCIENTISTS AND ENG!NEE&S N UN!VBRSI?!ES' FEQERAL

LARS, AND lNRQSle; REFLGCTS THE FRESSIﬂG NEED TO. IMPROVE

. THE TRANSFEQ AND - APPL!C&!FON oF HEH NRDﬂLEQGE 70 MATIONAL“

NEEDS, pxnrz&u;an;v IN INDUSTRY. | THINK WE 'VE SEEN SONE
REAL 9nosnsss IN THE PAST FEW veans n xnpnavxne THESE'
:nrsnncr:oxs, KOT SO MUCH IECAUSE oF ANYTHING sové!una&r

L DOHE AS ﬂU!R AS BECAUSE DF Y"E EROAD l&?l&”& AWARENESS

OF THE NEED TO RESPOND TO THE DIVIOUS iﬁDUSTﬁlAL AND

HILITARI COMPETITION FROM ASRGLQ- ‘)/ ' .

‘HAVE HAD

B . N Ty
‘..o—-s . - ' ’ .,

. . { . . . N ’
MY FIRST EXAMPLE OF BETTER PARTNERSHIPS FOCUSES ON THE

FLELD OF AGRJCULTURE. THERE'S LITTLE OUESTION BUT THAT wE

MODERN BIOTECHNOLOGY REVOLUTION to AMERTCAR ASRICULTURE.
The nssu&r,ll " AFRAID, !sHYsAT vE'VE FAILED TO TAKE ME
PRUDENT STEPS NECKESARY 70 PROTECT THE KNORMOUS WORLD
LEADERSHI P WE'VE ENJOYED FOR SO LONG IN AGRICULTURE.

Y

~

[

Y SLOU PROGRESS 1IN iﬂfNGING THE BENEFITS oF THE

[ ]

e

R



L . WE‘vE ILREABY sesu~~ra:urunnv~-aou ASGRESSIVE

' ccupzr:rons wne ADOPT NEW TECHNOLOGIES AND RUN WITH
THEM CAN MAKE SEVERE 1NROADS,ON WHAT AMERICAN INDUSTRY
Askunén WAS A GUARANTEED MARKET. Aurososliss AND
CONSUMER Stecrnou:cs COME' HOST READILY To niwDe 1 .
WOULD RATE TO MAVE TO ADD AGRICULTURE T0 THAT‘LIST

_ TNENTY YEARS FRON NoW. LET MB ADD THAT I DON'T exgecr‘ o
T0. WE RAVE TREMENDAUS aésoﬁﬂcsslfu-#urs'couﬁvav THAT .

SﬂOULD E“ASLE us 10 ﬂllNTA!N AHB EXTEND 'OUR WORLD

- LEAD=~ AVE'TO START ROW TO xntonroanrs YHE

FRUITS OF CULAR ilOLOSY kRD ITs QFFSHOOTS INTE A

NEW FIELD OF. AGRICULTURAL BIOTECKNOLOGY « To accsLsnAre : ~ 1

. THAT PROCESS; IN FY 1985 Twg DepanTHENT OF ASRICULTURE. : RS
Wi swsATLv Expann TS CONPETITIVE GRANTS PROGRAM- - . ' ‘
TershwiLL tucnunt A SURSTANT!AL ﬂsw AGR!CULTU&AL sxorscnnnLnsv

RESEARCH EFFORT ﬂlﬂﬂ" TI'M'I FRQCRAH-' S )
) - . . U

% ' .

1'D aLso LiKE #o‘iains 1as'éonnx1rse UP TO DATE ON

e Anornca ATTEMPT TO STIHULATE NEW g‘ﬂ?ﬂERSHfPS"TﬁE P
CENTER FOR ADVANCED HA?ER!#LS AT LANRENCE BeRKELEY

" UABORATORY THAT 1S NOW UNDERWAY.. ~THE PROJECT HAS '
BENEFITTED DURING THE PAST YEAR FROM THODGHTFUL REVIEW .

" AND RECOMMENDATIONS FROM THE MATERIALS sé:ENce7conﬁunzrv,. |
asconnéunar:ous'ruaz ARE BEING IMPLEMENTED.  UuR anxq:n;;
%aJscrxves FOR THE“TENTER ARE UNCH&NSED“A PLACE TO -

"%RIHG TOGETHER A RANGE OF . HATERLALS AND OTRER SC!ENT!STS




FRON ACADEMIA, !H,QQS?RY, ARD FESSRN- LA!QBATOR!ES To ' .
¢« WORK ON PRQBLEHS DF FDRDMEHYN. lHPORTAHCﬁ YO. FUTURE ' E

Y . -

TECHNOL 06Y - - , . L o S
. ‘ ! . . . . -"‘ \‘
ﬂa- CHAIRMAN, l CAN’ T THIRK oF ANY EFFORY unneatsxew :
e . BY MY OFFICE THAT xs MORE Pzarxu:nr T0 TN!S GOAL OF PROMOTING = -
. Fnurnsnsnxrs THAN ouR’ sﬁ%onr TO IMPROVE’ THE openawxous o ‘
THE NATIOK'® nORE-THAN 700 FEDERAL LA!ORATORIES- I _
LIKE YO BRING YOU UP TO nar: oa rs: raosnscs BEING. MARE. .
_ ON IMPLEMENTING THE :scounsnnar:ous OF THE WHITE House
'Scxsucs CouncIL’s Rsvxsu oF “FEDERAL LABORATORIES: As S
‘vou KNOW, THIS nev;su WAS none UNDER THE LEADERSHIP OF .
DAVID PACKARD AND RESULTEb I¥ & SERIES OF RECOMNENDATIONS
THAT WERE PRESENTED T0 THE Pn:s!nssr LAST Juur- .FoLLow1xe
THATPRESENTATION, THE Pnisxnsnr INSTRUCTED OSTP anp o ‘
OMB To LEAD AN INTERAGENCY. EFFORT TO WORK ph‘uavs Yo o  : l:;
' IMPLEWENT THE RECOMMENDATIONS [N THE PANEL'S REPORT--AND
' HE DIRECTED THE HEADS OF FEDERAL DE#Agrnenrs AND. AGENCIES. .

.TO ¥ORK HITH“ IN DO!NG THAT »

Tus PACKARD PANEL, nprsn HORE THAN A YEAR OF sTuDy '
OF THE FEDERAL LABS, couc&unsn THAT THE snrio» couLD BE - . “w
DERIVING FAR MORE BENEFIT Fnan TRESE VALUABLE R&D 'RESOURCES,
" AND THEY nsconnsuaan—:nnueﬁs IN FIVE HAJOB AREAS TO NELP ‘ )
IMPROVE THEIR assscrtvsusss- WITHOUT GOING INTO DETAIL, . o ;
| wouLp JusT INDICiTE THAT THE RECOMMENDATIONS CALLED FOR | R

! N . .
. . 5 ~
—a—— - . M . RS - - e - P P ——

+ 41-060 0 -85 -~ 5 . Q f

EC L Lo




oo . 30 o ‘ o IR
CLEARER éxss:ous FOR 1ue LABS,. FOR CHANGES xu THE - . . ‘; : R
PERSONNEL SYSTEMS 0. 'ATTRACT AND. RETAIN TOF TECBN!CAL A ' l‘" S
TALENT, FoR MORE. sris@s FUNDING "AND MORE Aurquonv FOR - ‘

THE LARS THEMSELVES 1 MANAGING THEIR asssxncw, ann FOR

_BROADER INTERACTIONS BETWEEN THE LAIS AND QTHER pus&:c

AND PRIVATE: sscron R&D onsAu1251:ons,

'

e

3

~ OVER THETPAST NALK YEAR AN INTERAGENCY COMMITTER o o
HAS BEEN MAKING 600D Fnosnéss gu.bEvégg?tws APPROACHES
TO CARRY OUT THE RECOMMENDATIONS. THEY’VE DONRYTHIS BY |
‘,wbsktné WITH LAB Ain AGENCY. OFF ICIALS, WITH POTENTIAL . | ‘
USERS OF LAD RESULTS, AND WITH THE ORIGINAL Huxre HousE | 0
© Science Counciy PANEL: Snn IN RIS REGARD | WANT TO-
Asrsc:suiﬁ;Lv ACKNOWLEDGE THE 1nsnsuneus conrsrsur:ou
THAT DAVID Packarp ﬁAS HADE AND- conrruuss o MAKE ™

THIS EFFORT.

~ . *:\
; Some. OF }Tﬁi RECWENDATSONS, SUCH AS THGSE ENCOURAGKNB
GREATER INTERACLTION \t_im INDUSTRY AND. UMVERHT:ES, CAN * _ f‘§
BEIMPLEMENTED DIRECTLY BY THE ACTIONS OF THE LABS.AND ‘ . &

"PARENT AGENCIES; OTHER ﬁscoussunArrous, SUCH AS THOSE -
) CALLING FOR CHANGES IN FEDERAL PERSONNEL. REGULATIOHS,’ -
" WILL REQUIRE LEGISLATION. As spscrsxc PROPOSALS BEGIN
TO TAKE SHARE, THE INDIVIDUAL Assnctss, AS WELL AS MY o
© QFFICE, WILL DISCU6S™ THEM WITH THE (ONGRESSIONAL BODIES
| THAT HAVE QVERSIGHT RESPONSIBILITIES 1N JHESE AREAS:

— ' s




/

.“E KOPE YNAT 7xe RULK OF Tﬁis SORK H!LL BE COKPLSTED | ) S

rae Txns WE &EPORT nacx ro Tug PEﬁSIDERT”'JHLY 1. 198&--
ruousn ~NE A&L RECOGNIZE THAT OPTIMIZING rns aeruau ON

c‘OUR MASSIVE !NV&ST&E”T in FSDE&A&*&AIS"ASDUT QSE‘TRlﬂb

¢ Y

ok THE TOTAL RED ncaetr--nsnauap CONTINUAL ATTENTION ro ~

‘ TNE;”A?!QH s ReD cLimaTe AND n.nanns READINESS 7O

CHANSE AS THE TtHES Cﬂlﬂiﬁo ‘ < S e

. ‘ ‘ ,AA ‘ ) .
M. Custnnau, I Sﬁnsﬁ THESE FEW SXAHPkﬁﬁ oF kY “

- ‘1985 INITIATIVES TO €IvE A ?Lavoa FOt oW sc:ence SRR

!OLICY_I$ !ﬂPLEHENTEﬁ- A eouLd AS EiSiLY(HAVE QHOSEN‘HASY

. OTNER EXAMPLES, BECAUSE THE PROPUSED PROGRAW FOR FY

1985 15 INDEED EXCITING. WE WAVE NEW SPACE 5CIENCE ‘
H1SSIONS, sucH As THE UPPER hr%oseﬂsns RESEARCH Sateiive -

- AND THE Hggs C;:uarotosv/ﬁioscxe%cs ORBITER, ‘1IN Aanxrxou

to THE SPACE STaTION pnorossn 3y THE Vatsxn:ur LAST

WEEK. NE NAVE AN EXCITING PﬂOPDSAL FOR A CONTINUOUS

ELECTRON BEAM ACCELERATOR sacx;xrv TO FOCUS ON THE = ° . .
ROLE OF QUARKS IN ATOMIC NUCLE!, AN xnsstunrzvs PROJECT

* «

UNDER THE DlRECTlOﬁ OoF A SOUTHEZASTERN UHIVERS!TY“’ASED

CONSORTIUM: NSF WiLL BESIN COYSTRUCTION OF A LONG~AWAITED

AND UNTQUE ASTRONOMICAL FACILITY, rng\\Fav Lows Basenike =

ARRAY oFonAnto TELESCOF&S- NS- #ILL ALSO REGIN WORK . .
ON DEFINING A POSSIBLE CONTINENTAL DRILLING, PROGRAN TQ ’

INVESTIGATE IMPORTANT PHENOMEN: SEEP IN THE EAATH'S

. - - .
CRUST. AND THERE 'ARE MANY MORZ THAT YOU'LL QE HEARING

- \ LT

7

. B8 copY AvALABLE
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£ - .
"‘ . .

, ABOUT 4s THE INDIVIDUAL AGENCIES APPEAR BEFORE THE

. CongRESS. | v . o o L
. - ‘ " P . ¢
) i pF;u;usv. I xnow OfF THE Cénnxvrss'§ x&rzaéé&-xn.;aé S e
*" buBLYeATION, SCIENCE INDICAJERS. TO THOSE OF US BEALING. |
WITH SCIENCE POLICY ISSUES, THERE'S NO OUESTION OF THE

IMPORTANCE OF GOOD DATA ON suunxns AND PERSONNEL FOR S
" SCIENCE AND TECHNOLOBY . The CHARTS WE SAW EARLIER ARE C
AN EXAHPLE OF NOW EFFECTIVELY SUCH DATA GAX GIVE U

L

FEEDBACK ON PERCEPTIONS AND MISRERCEPYIONS. [N ny cwu
OFFICE WE REFER CONSTANTLY TO SUCH :wrnﬂ#‘ﬁ;oq, As 1's
SURE TWE MEMBERS OF THE COMMITTEE DO ALSO. -
. e - e
AS AN HISTORICAL DOCUMEWT | BELIEVE ruz'igxgsﬁk 3
18DICATORS IS EXTREMELY USEFUL. Bur'l THINK WE ALL

T RECOGNIZE THAT 1T HAS ﬁEMOUS LlHITAﬂONS I8 ﬁELNNS US

-

- TO UNDERSTAND WHAT'S HAPPENING CURRENTLY. FhR‘EXAﬂPLE, .
ECONOMIC CNANGES OVER THE PAST TWD YEARS, AND CHANGES 1IN
THE ACTIVITIES OF BOTH GOVERNMENT AND. INDUSTRY IN . [
RESPONSE ro’vuoss CHANGES, CAN WARDLY BE REPRESENTED IN
_DATA THAT, FOR THE MOST PART, EXTENDS: ONLY AS FAR AS
1982 NE’ RE HERE TODAY nrscussnuc PROGRAMS FoR 1985
AND. THE Exscur:ve AGENCIES ARE STARTING NOW 70 PLAN -
PROGRAMS FOR 1986: S0 THE GAP IN DATA CAUSES SOME - ',
0BViOUS PROBLEMS. “SELENCE INDICATORS 1S THE THE BEST.
SUMMARY HE.HAVE"BUT 1T HAS THESE OBVIOUS WEAKYESSES.

’

.
.




C et

- | WOULD BE HAPPY TO RESEOND TO QUESTIONS FROM THE COMMITTEES -

COMPARISONS, BUT wE ALSb NUST LOQK FOR OTNER MEASURES TO
EVALUATE THE VALUE OF SC!EﬂCE PSOGRAHS; TO GET A SENSE Of

THEIR QUALITY AND RENEFITS - -
. '

-

#.., WE'VE BEEN DISCUSSING €usse"§ssuss HtTH THE NATJONAL "
Screwce Boaan AND EXPECT TO|RE ARLE T0 DEVELOP SOME MEANS S

TO IMPROVE THE USEFULNESS oF 5;353;5 ianlgaxnxa AS WELL .“3- ; &
AS T0 DEVELOP SOME OTHER, auxé ‘LOOK‘ANECHAﬂISHS To ‘_' . ; LS

. PROVIDE MORE CURRENT BATA ON srsgtstc ToPics. 1M . b

éSFECIALLY INTERESTED N DEVELQP!NG Ly tE T!HELY !ﬁFDRHAT!ON A : -\».

_ON INDUSTRIAL speunxue AND PERFoanAucs pr ReD anpoow v

INTERACTIONS BETWEEN THE THREE S=CTOR§ | THE WORLD OF R
SCIENCE AND Tscuudnosv~~unsv&ns:r:es,%ss saaa LABS, AND ' \

Vo .
. ¢

iNDUSTﬂY-

MR+ CNATRMAR, THIS CONCLUDES MY FORMAL PRESENTATION.

. - N
CORRE o . ' e

(23 4
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o i -
- 'l‘hg, Lm:mw 'X‘hsmk you very rhuch, Dr.. Keyworth, for o very. .
7+ fine statement, and let 'me commend ou for some vedy significant .7 .
¢« ifcreases, particularly in "basic resgare .
© " You mentioned’ that since 198 Federal support for basic R&D‘ )
has increased by 55 pereent; or about $3 billion—1I think 1 am in- Lo
‘ terpreting accurately what mve—-ﬂvhat has happened:in the pri- * .~ 7
R Qfé.lm wctor for tundmg fur ¢ research, pam:cutarly at universi- - %5
o tes I
~+Dr. Kuwowm Mr Cha:rman 1 thmk-—-fmt the answer is some"  _ ...
. ver‘y excxttxé;thx ngs. We must remember that the industrial contri-
Ao &butmn to academic research is very, yery small, less than_10 per- ‘
~w" " cent of the total, but 1. would say that 10 percent is xmmang&lg im-

T portam and it is growmg very-ramdly,- It-is-immensely important”
w Lfor two reasons: First of all, it brings those whosé responsibility or

3 traininy closer to the environment in, which their students are ¢
Jikely to be employed in the future; and second, it provides a very i
* challenged set of American induatnes an’ Oppormmty to draw upon - .-
-~ some ofthe top taient in the nation. <y

' the number is not large. It is'growig very rapidly and, Mr. = ©°
Lﬁrmem, unfortunately, neither we nor gnyone- atpthllg time pos- .,
; sess the required statxstxcs to tell ud just how rapidly that is'grow- = -,
".ing. But I would—1I would be willing to speculate and say that from '
“'all the evidence we have been uble to get, I'think that numbér has |
. at least doubled during the pqrwd o the b5-percent mcmase in
*  Federal R&D expenditures, | - /
' The CrairMaN, So you would say there have been approxnnataly L
- v.&ouble from what the Federal contribution has been. o
-+ _Dr, KEYWORTH. ’I‘he 1985 cantnbuuon from. mdustry is hkelyto ““"*‘;'"'
. Be double—= - .o
The CHAIRMAN. What Jt was ine—e— .« L .
o . Dr. KEYWoRTH [continuing]. What. it was in 1981 ‘
+ . ' " The CHAIRMAN. Very good. You also disclissed the NbF and DOE .
‘ g}ans for access for university researchers to supercomputers and . -
installing supercomputer facilities dedicated to, academic users.
\ Do you know appmxxmate ly what funding level we're talking about.
s and how m}my we re—aré we talkmg about numbers of computers . -
COrme L : :
Co T'Dr KEYWORTH W:thm-«-let me make—-‘-*— '
'« ‘The CaamMan. I realize this is the first year of thxs‘ bufe—— :
' Dr. KeyWorth. I don’t havé the number.on the tip—but I thjnk, % -
. within'DOE and NSF specifically in this area, 1 think we are, k-
ing about a sum. that will be bbtween $30 and $40 million. It is the -
s ,begmmng of & ‘program. We are tryin¥ to, and Bave been aggres-
i sn{eﬂy trying to solicit well t.hought dut iroposals from a number of e
,‘ _universities around the country, I think it 1% going to have to.be’ -
" ~vne of thuse progfams that we emphasize, but €ach year take a . _.
careful,stepand look at just how promising the proposals are. v
1 might remark, or pbint out, that in the past, very few universi-
ties have had any direct acvess at all to the largest supercom--
‘mexs They have beeft pn,marxly in mdustry and in national and
erzi! laboratories, . :
This is & rather drastm,cbange It is the beginning of a new pro- J
gram snd we, will see several new\supexcomputers bought thh Y
txbc;,xl 19&; fu‘nds if approved v , ) s
\ ' . Lo .




Lt A e . . . . . :
The CuAamrMAN. Then—we had some hearings in November .
which you were unable to attend, but you did submit a statement,
and ét h‘:das qur--ao‘ r the wsifagét;ny @ rﬁceivled—ﬁhatt;}hé Govern-
men a large res ity in tRe developmen supercom-
uters far the natimmm:'est and I assume you concyr with that
y what the Administration is doing in these programs. St
' Dr. Keyworts. Enthusiastically. o S
- The CriairMAN. You mentioned the Packard réport as it related
""" %o the nationgl/ laboratories. I understand that the ERAB panel has
~ . been also d_oi%ea report. How does it cqimpare with the Packard
L report? Are they lel or what recommendations from. the .
R B-committee- might-be-implemented? — -~ R
- Dr. Kevyworts. They anzjrery definitely lel. Of course, the
- ERAB group was lished to look at the DOE’s national labora-
" tories; the Packard panel was chartered with looking at 720-0dd
' laboratories across the country. - . : Co ‘ -
. Their views and recommendations are very much mutually sup- .
W:tive’ and 1 think their principal emphasis are really the e. -
€ really are wrestling with an issue here of a missiqn whose .
ity—clear definition hat simply dwindled over a period;of 80 and 40 - -
- years in most.cases in mahy of the laboratories. ©= . .
The CHATRMAN. Mr. Winn, SR S
Mr. Winn. Thank you, Mr, Chairman.” = = -
Along this same line, Dr. Keyworth, of the three studies, they did .
« have—on the laboratories, -they did have quite a—quité a bit in .
; . common, and the reports appear to agree that the individual lab-
.. = @ oratories are given-insufficient flexibility of operation. S
Another point was that seveyal of the laboratories do not operate
‘with any-Specific mission. To what extent does the administration
- give substance to all of these—all of these reports? o ‘
* + Dr. KeYWorTH. Mr. Wirin, I think there is no question at all that
the central recommendations hgve a lot of substance behind them,
a lot of proof, and for that mattér, in many cases have been known
for years. I think it is the comprehensive nature of these studies
that is particularly important right now, and the urgency—urgent &
needs that we have to draw upon this tremendous talent. : x
What are we doing specifically to provide substance to this? First
of all, we are working with the agencieg to try to clarify exactl
what those missions and mission responsibilities would be. As 1 -
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 therlgst;&fossible people, . o
You, Mr. Winn, add what I think is as critical as any other =
_ single areh; the ability of the laboratories themselves to flexibly ad- .~
*  dress 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 from—if I
.+ may say—from both gides of Government, they have been micro-
-+ . managed to a point where much of the capability has been con-
. strained. I beligave}that everyone is ‘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 discretionury use. Disérétionary, mind you, does not mean

~without very careful Qontrols und oversight. The fact is, what we

- are talking about-is giving a director an opportunity and holding
B |

him very strong responsible for this. ,
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 Nationwit is today, with the competition

and challenges that we face from abroad, I think it is absolutely
urgent that we use this immense capability far, far better than we
have in the past. e

Mr. Winn-Howsooii do you think we can éxpect gome results, as ——-

- you address the concerns of these reports?

're beginning to see already somé resulté, -

Dr. KevywortH. We're b
some response from .within the laboratories and seme response
from within agencies, but I would say :this, before I‘testig; aigain

ic

before you next year, I wolild expect to be able to come with clear,
concrete, tangible evidernice, and changes. - : ;

. Mr. WinNN. Another thinﬁ that concerns me about the national
laboratories—for instance, I'm advised by DOE that the replace-

ment value-of the national laboratories yunder DOE's responsibility

" alone amounts to some $8 hillion, and still—and also, if normal

trends continue, I would expect that amount to depreciate at the
rate of about at least 3 percent per year; and still, in the routine

.. maintenance of the national Jabs it would cost about $260 million a ¢

year. But in your requests year after year, we get requests ofonly -

- about $40 or $50 million,

My point is, how long do you‘ think we can continue tb obtain the

" beneficial results from the assels which are undermaintained?

- ingly long period of time, and I assure

Maybe we'd call it the “living off of your capital” How do you
jucge that? e S : ,
r. 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
looked at it, and I, too, am very deeply voncerhed that the so-called
GPP Tunds within the DOE have been alarmin ow for an alarm-
{ou that the implications of
that are rly felt,across 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

¥

at them.

~ aware of these deficient requests, and I hope you'll take a good look

Dr. KeyworTH. Thank yo¥¥ . ‘ '
The CHaikMaN. Thank you, Mr. Winn, s ' i
Mr. Glickman. o ' ‘ TR : ‘
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 l);our empha-

sis on basic research at the ex;{%nse of applied research. I am very

concerned, that our friends in Western Europe and Japan are not

making the distinctions that you are, that they—their, universities

&+
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and their governments and their private sector—granted it's differ-
ent than'ours—are doing an extensive dmount of work in research
“and not making this artificial difference that we have a fixation on-
+in the United States. o, . _ .
"I notice that in the defense area, there 18 a general substantial
- & support in R&D bg 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 ic 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 }:lﬂ) of building products as or
more competitively than we are. - . ‘ . :
Dr. KeyworTH, As you know, Mr. Glickman, that’s an extremely
————comprehénsive question, butdet me attempt to addressit. - .. - —
~ - 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 fungds 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, 90-0odd percent of their total
- R&D-budget is clearly in applied research and development. s
"~ In other agencies, I believe that there, are, and have been, sub-
stantial funding.in 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 components of it are nowhere near as stroni or nu-
. merous™@s they are in basic research, and rather than look at the
-way that the Germans or others do it, I might point out that the
: Gfgix_'mans did not win any Nobel Prizes last year. We won four out -
of four. . : ‘
In spite of the fact that the Germans are definitely contin; mg.m.__.—-
introduce some yery real competition, we are not losing tct;lﬁ.;e er-
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. GLickMAN. 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 j me areas where it may be appropriate, like in . _
.fthe ared of a€fonautics or others, and I'm sure that Congress will - :
work with you on this.
Lét me move quickly to the space station. I'd like to quote a gen- -
¢ tleman naged 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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te be before this cominitiee, deciding whether we have the funds to
commit to it, deciding whether it's the appropriate way to go. .
Dr. KeywortH. I think the fact that I am a strong supporter of
. the space station and a strong admirer of yTom Donahue’s and be- .

., lieve that that statement is basically correct are completely consist- | ‘

' ent. The fact is, the space pruézmm is much more than science, as _ i
~ we all know. Science is one of its component values that we nur-
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 chestio’n. What Dr. Donahue said

as simply that he cannot—and he and 1 have discussed this—that
' he cannot see that the space station will significantly impact our
T ability to pursue space sciences, and i that seuss; 1 think most of
the scientific community supports him. .

- Again, I distinguish here—— ‘

' -~ Mr. GrickMaN. Do you disagree with what he says? ,

.Dr. KeywortH. No, I think he is correct. But I also, in terms of
the science alone, the primary arguments 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 exploif obvious envi-
‘ronment, and the -high vacuum and microgravity, of course, and
they are also allowing us to conduct a broad.family of biological ex-
periments with humuans and animals. . :

Mr. GrickMaN. Thank you, Mr. Chairman. v '
The CHAIRMAN. OK Mr. Glickman.

Mr. Lujan. '

Mr. Lusan. Thank you, Mr. Chairman. = o

{ 1 have two questions: one on space and one on energy. This com-
*  mittee, at least most of us on this committee, I guegs, 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 that is our gnd. v
Dr. KeywortH. A fundamental question, Mr. Lujan, and I will
try my very best to avoid donning my white coat-in 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 edergy, 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, 1 lovk at that as being the single most intportant 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 lolt of talk about the long-term goals for NASA, the next 20-year
gouls. , :

Mr. Lusan. 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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y pubﬁc Jissue “becausd the',sgace program . is a uniquely. ‘iniblfc

.
s

-y,

property, : , ‘_

1&)1?; Lusan'!1 think you ha‘e answered the question very well.

The followup question to that is—and I am sure this was going to
come up in the committee in your statement, in your prepared
statement, not the one that you read—it is completion of the shut-
tle fleet with a delivery of a fourth orbiter in ember 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. KEywortH. At the moment, I don’t. But I think you are ad-
dressin§ a real possibility that we all have got to consider in the
future. If, for example, we were to continue down the road with the

“option—devel option of.e e

then I think that seriously impacts the need for a fifth orbiter.

A Mr. hLUJAN. But your statement would indicate that four is
nough. - o : '

Dr. KeywortH. 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 space—or primarily
man's role in space either by the permanent—by the space station
or simply by extended orbiter use. - : ‘

Mr. Lusan. Let me change—because in the interest of time I
only have 5 minutes—to the energy field. I was reading—and 1
can’'t tell you right now whether it was the Grace Commission
Report or the Heritage Foundation recommendations, but it may
have been in one or the other, or both, discontinuing our strategic
oil reserve program, the enrichment program in Portsmouth; and
the Synthetic Fuels Corp. . o ,

Are those likely to be suppSrted—and ioz_x may know whether it
was the Grace Commission or not in each one of those three—and

" are those likely to be supportéd-by the administration?

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

Mr. Lusan. Well, the point 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 subjeet to the embargos that we were

in the past. , .
Dr. KeyworTtH. If | may be so bold— . - oo .o
Mr. LusaN. Sure.

Dr. KevworTH [continuing]. As to offer my personal opinion—— "~

Mr. Lusan. Yeah.- ‘

Dr. KeyworTH [continuing). I think we are rapidly approaching -
the point-—because ' of the point you just mentioned—where we
have adequate strategic reserves, because our dependency is no
%onger in a unique area. We are not so vulnerable. And it is very
arge. :

GISEP, of course, the isotope separation plant, is another par-
ticulgr ‘issue where there is no economicjdemand right now to en-
hance our technical capability, and one ghust pay attention to put-
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ting 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 govern-
p ment underwriting the cost of a barrel of ¢il was very expensive to

them in the long run. ‘ , -

~Mr. Lusan. Thank you. Thank you, Mr: Chaipman.

- The CairMaN. Thaok you, Mr. Lujan. B : .
Mr. Brown '

Mr. BrowN. Dr. Keyworth, I won’t applaud all of the things that -
‘ }'ou have said in your statement , with which I very strongly agree, ‘
‘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-y?u,—ithink,mi%kt calla

77 —roler coaster sifuation in the funding of vital programs, like basic -
aesqarch, fluctuations up and down, and uncertainty, are not con- -~

ucive. -, - , ‘

The statement tha gg:rguoted'by Mr. Glickman with regard to
the-Academy’s S?ace rd and the Earth station, of course, was =
made in similar form about the Moon landing and about the shut-
tle—that they did not contribute 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. - S s

* _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? we should not
continue to maintain adequate funding for the planetary program,
the space felescope program, the other science programs that are
i:;vot!ved ?in space, even though we are going ahead with the space
platform? o o

Dr. 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. - ~ R

I, of course, totally agree with you. The scientists are only one of -

v . . the considerations—offer 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 arg.‘;eeling’ 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 drea of planetary exploration. They are

reeling from that and they have good memories, and they fear, as I -

. do, this roller coaster. N ’ N '

I point toithe budget thdt 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 stre to the third area of
space sciences with the UR's. I think we have a strong astronomy
program and astrophysics, beautiful. I think it is strong for many
years to come with space telescope and GRO, planetary explora- :
tion—very healthy, I believe, : e

Now we have taken a step to strengthen a thikd, 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. Weil, this committee would like to help you main-
tain that proper bffunce. I am sure you know even &ough we
argue about it at times, that that has {ween our primary consider- |

ation. ‘ v o o
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 fynd-
ing for supercomputers and enhanced funds for scientific and engi-
neering training-did education, and were zeroed out. 4 -

" Now, you have suddenly invented new programs which you think
are far superior, apparently, but you are not yet back to the level
that this committee proposed several years ago, and which are rec-
ommended by some of the studies that have been made. 3

Now, can you explain we}éy your approach is so much better than
what the committee wanted? = = . o ‘

- Dr. Keywortd. Because I think a lot of time has passed, and we
.. have come to understand clearly sc'xmeihin_g 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 fo 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 gear. 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 i’s simply—it's not that we are-coming at this from
different points at aﬁ. 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 geen done before because you didn’t invent it. That’s going to

happen jn every administration. And we don’t like it in this com-
mittee t8 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 pointed
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. [ will not respond to that even though [——
%\uughter.} , :

e CHAIRMAN. Thank you, Mr. Brown.

Mr. Gregg. :

Mr. Grecc. Thank you, Mr. Chairman. And I agree '8 years
would give us an excellent opportunity. .
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Initially™ huve to get off my first question about acid rain, and
- the President mentioned it. I am interested in knowing what your
current assessment of the knowledge—scientific knowledge 15 in
&cid rain—and what science do you feel still has to be done in spe-
_. cifies, if possible. oo , W <, .
- Dr. KeywortH. Thank you. 1 think there are two basic scientific
uestions that are included in understanding the acid rain issue. ‘
ne, of course, is causality. Does—do our powerplants and coal-
. burning factories produce acidity in lakes in certain parts of the -
, country? I think the answer has been answered scientifically—they
. do. Causality is established. .o : - b
The second question, then, is required—a ,fequired_piece—of
= knowledge or science before, I believe, any mujor expenditure can 3
o ~ be made is just what is the nature of that causality? How does—
what dges it depend upon in particular? If you stop one thing in
one State, what happens hundreds of miles away? That, we do nopt
= ' know. We simply do not know. ¢ S L
' 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 areas—and you are seeing major increases in EPA’'s R&D
budget for just this reason—to very carefully 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 that
we camn make reasonably intelligenf cost-effect analysis of this,
which we cannot do at the time, . ) .

Mr. Grecc. Thank you. I appreciate that conciseness.

In the area of science and engineering education, which is an-
other interest of ming, I noticed you talking a, lot hiere 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

s glqing 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 T 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 abl¢ to spend the dollars effectively.

Is that the plan?. \ ‘

Dr. KeywortH. Yes. But let me agswer it this way, if I may, by
‘an analogy. 1 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. ' ' L R

What we need here is very careful thinking of exactly what to do
to rectify a 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 wegre seeing a substantial carryover.

.
. . -
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- schools—undergraduate engineers. And the number enro

46 -
But I assure you of one thing, and that is thet 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 time on. " I think you will see
increases 'in a future—in future years. But they will be coupled
w&h programs that I think you will very much enjoy hearing
about. ‘ ' ' - : _
Mr. Greca. Well, good, that—I'm hdppy to hear that answer. I
think it's excellent. ‘ o
Another—another area entirely separate. I notice fhat you got
ing it

_NBS going into biotechnology, uh, and yet you are alsc

out of, it looks-like fire research in-your-area where it is obviously
yery tompeterit and it has no biotechnology background. ‘ :

Why are gou-and there you've got three or four other agencies
%(;ing into biotechnology with enthusiasm—I think NSF and the =~

partment of Agriculture. Why put NBS into this and ta‘l(ce ‘them
out of fire research? - ) '

Dr. KevywoRTH. Because m)lf feeling is that fire research is a
State responsibility. Biotechnology is an embryonic area of science.
In spite of the wonderful and incredible enthusiasm of intracapita-
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 why we are 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 of—as you are certainly aware—an industry that
could become hund of billions of dollars in the foreseeable
future. And we neéd to broaden the impact of that; we need to
broaden the areas of that participate in biotechnology research—a
ve’xl-y. different issue than fire research, in my opinion.

he CairMAN. Thank you, Mr, Grege.

Mr. Reid. -

Mr. Rep. Thank you, Mr, Chairman. o ,

About half of all students 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 universities—it 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. o

Second statement, it says that we are not attracting enough of
our towoung talent into those professions, into those areas of
study. Why? Largely economic problesfis, I think: I mean, economic
incentives, as near as we can understand it. I think that is chang-
ing very rapidly. And I think there are some interesting distribu-

_ tional changes.

Mr. Rew. Téll me how it's changing. ) ‘ :

Dr. KeywdrtH. Engineers, for instance, are ﬂock‘inf to our
, led 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 1 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. : . T 2
Mr: Rew. We have, i this committee, -passed an erieigenty

* 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 fields—math fields. Do you feel that this is
a proper role of the Federal Government ? o
r. KevworTH. I feel that there is a proper role. I think——
erd liléx-:m. If this isn't the proper role, tell me what you feel
wou .

Dr. KEyworTH. I think that the Federal Government appropri- .

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

+al Government should and could reiponsive- in developing the _

means and tools by which we can upgra
our teachers. C ' N
v II feel that critical information that can pertain to, for exam-
ple.— : :

Mr. Rep. What good does it do——

Dr. KEYwoRTH [continuing]. New curricula. =

Mr. Remp [continuing]. To increase the skills of the teachers when
we don’t have them to begin with? C

Dr. KEywoRrTH. The teachers that are presently theMg are excel-
lent teachers. They are not vacuums. The fact is their sRills can be
drastically improved. _ -

Mr. Reip. But you see, that doesn’t answer——

Dr. KEyworTH. Most teachers—— . ,

Mr. Reip [continuing]. The hasic p&blem that I have, and that
basic problem is we were given statiftics here that we have less
thsics teachers than we have school districts, rot schools. And so,

am sure it helps those people who are physics teachers. But what

e the skills and quality of

we are talking about here is creating new physics teachers.

Dr. KeyworTH. Excuse me. I heard, I sge your question better

now. L . ' '

Clearly, we need to attract more scientists and engineers into
teaching. No question. Clearly, you can’t do it when 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 ‘nothing 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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rt for education: linki‘ y the ‘paren't to the support pfocqssdirect-
Fo. And 1 think in spite of what ail of us do, what is happening out

tie’re in' the heartland ‘of America is vastly more significant than -

anl{!thing an£0f us can do here. : .

r. REm. But of course, the bill thf# we reported out of this com-
mittee did maintain the local system at—to set up a different—a
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-yoeu-think-that-has something to do with the fact that
we are not maintaining our scientific base? "~ :

Dr. Kevworts, I think the lower productivity probably has two
major components, and please let this be speculative. 1 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

ood job of training the type of manufacturing engineers that the

apanese have done such an excéllent 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. Ren. Thank you, Mr. Chairman. :
The CHAIRMAN. you, Mr, Reid. , -
Mr. MacKay. o o . -
Mr. MacKay. Dr. Keyworth, I've been somewhat confused by an
apparent disparity betweep your charts and some of the data in
Science Indjcators. The Saience Indicator report seems to indicate
that Defense is 64 percent of total Federal . It seems to indi-
cate that U.S. civilian R&D is at a’lower percent of our gross na-
tional product than our internatiopal competitors. And it seems to
| indicate that support for academit 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. o , '
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 effeet, dramatically increasing defense research and devel-
opment, And despite your chart, it woul
deal more is going into applied r . basic research; that
. we are suffering some'side effects such as the decrease in the avail-
“ability of information because of thecDefense Department’s real or
imagined need to classify everything./
And what I'm saying 1s that it-

And; if so, what is your responsibility? )
- Dr. KEYWORTH. t is a favored theme by certain elements of
the press. But, that ig not based in very much fact. '

Mr. MacKay. Well, Scientifi¢ Indicators, now——
\E‘r KeyworTH. Let me be— .

r, MacKay {continuing]. Is a Government report, not a press
repar%. ‘ , *
¥ V'~ : o ! '
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pear to me thath great -

tomethatyouére;ir&id—
ing over a dramatic shift in policy which your report to us today °
doesn’t seem to mention. I would like your comments. Is that true? -
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. Dr. KevwortH. Lot me be specific, and I think I can explain it to
you because 1 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 daga you can get from that Science Indicators is.
1982, 1 was addressing,the 4 years ¢f the Reagan administration,
1982, 1983, 1984, and®985.' The fact is that in 1982, when you
looked back it was correct—universities had béen receiving dimin-
ished support over the previous 4 years. :

In our administration they—they have gone up by more than 55 - -

=" "percent. And Science Indicator doesn’t have that yet. But, un—but,
‘ . 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
oo that nondefense R&D has not been growing very much and, in fact,
hardly at all. ‘ . :
- What I have tried to em%hasize 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 beedi 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 statistits. You can’t do that. DOD’s -
R&D investments are generally better targeted than most social-
ized countries’ direct efforts at trying to drive their 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 preductivity decline is di-
rectly related to the almost inverse proportion of Federal R&D,
moneys, like the manufacturing sector. That the manufacturing

. sector—these are not current figures and I don’t, as you say, I don’t
kpow 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 marjets,
and the failure to put research or perhaps development money in
there to help keep our industries current, whereas, maybe 10 or 20

. or 30 percent of our foreign markets are ig§yreas like aireraft. But
"~ a huge percentage of our research and development money has
gone in there and sure enough we've got more productivity—more

productive and we are more competitive. o

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? a

L
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Pr. KeyworTtit. If' I may answer that quickly. First of all, I think

! the correlation—direct correlation between productivity and Feder-

+ . al R&D expenditures in any area is a very hard one todraw. AndI .
v think actually the only correlation has been because both—because
- high inflation occurred at a time of decreasing productivity.

"~ Now, however, you hit a resonance with me, if you wish, because -
we ‘have 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.” S ‘ .

I believe that many eof our troubled industries would benefit
enormously from hetter access to the U.S. technology base and we o
- are trying to do that with Federal laboratories, groups of corporaté™ -

'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 ath saying 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, M¥. Chairman.

The CHAirMAN. Thank you, Mr. MacKay. o
»  Mr. Walgren. , ,

~ Mr. WaLGreN. Thank you, Mr. . -

. Dr. Keyworth, you made a jvely absolute statement about

fire research being a responsibility of the States, period. I'd like to,

at least see if you—if you have any appreciation of the Federal re-

sponsibility in fire research and give you an opportunity to qualify

that statement. . '

. Dr. KeywortH. 1 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 te 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 su@stantial amount of -
money on fire prevention and fire treatment. . -

Mr, WaLGreN. Let me ask you whether you see an{ difference
between fire prevention per se and some of the highly technical
events that go on in fire with toxic acids and the like and whether
or not we don't, as a natjonal level, given the fact that the States
are so completely cccupied with necessary prevention efforts, don't- |
we have an obligation to explbre some of the basic fundamental
fire problems? | ; :

. Dr. KEyworTH. | think we are. We are doing it in other areas of
pure disciplinary research. For example, therelis funded in the Na-
tional Science K

. "

*

-

oundation, research in hydrofdynamics and large
computer simulation that applies very directly to the fundamentals
of how fires build and propagate as is compargble research in th

“wieldgf chemistry. The particular programs in the National Bureau
of Standards, I feel strongly simply are programs that could readily
be'accommodated elsewhere in general or will be accommodated as

.
- &

54

¢




. . L
b ) . . s . ...
P ]

51

s search,
N Mr. Wmm All right.

-

. ' Let .me ask_you-you indicated as iar as the space z,tatxon was.

concerned that¥He first justification that you mentioned for it was

- manufacturing and were very candid in saying that the science is '

. got the reason for the space station. -

- Are we g 'specific steps to be sure that, we insulate the sci-
" ence-budgets. from the efforts that we make in-pursuit of these
o otherg values ‘when here is th§ fear that spending $8 billion, or
: ‘,‘.‘ ‘ d?:t; over any period of time will distort what we know ‘wa
Ty needs to mplish in.other scientific areas? Are we takmg specxﬁc
ﬂ ,}xte to mgulate scignce budgets from that commitment?- -

15” ; we'are. And let me say again thatlamd&

hghted to haar the concern and question on t}z& part, of the cmmmt-
.+, tee, ds Mr. Brown asked me almost the same §u

oot in this budget clear, néw thrusts in space ‘sciences. You will see a

S ”‘~' new thrust to give special clarity to the field of solar terrestrial sci-
- "y . pnce; new. missions in astronomy and ast.mphys:cs, And new mis-

«ions in planetary science.

7. kpow how to do. And that’ s.\sdmt*‘we are doing.
. Mr. WaLegreN. Yes. :
e Dr, KewworrH. But-I- think we ve all' !eamed a big Ies.son from

" . the period of 1972 to 1982, and I hope none of us fall into the trap

agm]? 1 don't know any way of legislating lh per se, that would
: WOT,
S Mr WALGRLN But, there would be ways of managing it. It wouId

" seem that just t t. that we are domg\other things alsq is not

' the kind of managing isolation, or-the managmg—-xt seems to me

that would not fulfill the—a manager’s responsxbxl:g that takes
- specific steps to be sure that funds are not siphoned away from
other valuable scientific efforts. .“gnd I would hope the administra-

tion would be gble to point to specific management steps to- be sure

. that that’s fiot a mijor concern.

. Let me ask you, we are apparently contemplatmg withdrawing -
from}'from ESCO at the end of the year. Are we planning Bany .

~ specific steps there to contipue, whalever valuable scientific mter-

. . national, cooperative efforts we are presently engaged in through

UNE

.. Dr. Ksywon'm We have been, ourselves, as an ofﬁce, takmg a

careful look-at exactii what would be lost. And we are encouraged
# and, in fict, ensured by most of the participating agencies that the
key work, partxcu)arly in the area of meteorology, will be easily
_ and thoro continued and supported i in the event t.hat we with-
draw from Eﬁ‘sCO in 1986.
Mr. Warcerey. Thank you, Mr! Chmrman
The CHAIRMAN. ’I‘hank you.Mr. Walgren. -
. Mr: Lewis. .
o Mr. LEwis. Thank you Mr. Chairman. . -
Dr.” Keyworth, I would like to go-back te the space station and
“ask if OSTP or yourself in any way have explored with fnendly Eu-
ropeafy nations Zhe possxbxhty of estabhshmg a consortxon, lookmg.

. e
| 3 1 . .‘ b

| dxsc:p!mary endwwrs m agtmexes that suppor; d:scxplmary re

estion. You will see

- 1 believe we must cantmue,' all of us, to kéep'immary emphagm -
on  extracting from what we—the science from what we already

ot . Wy ! .
o : o : v SN )
s ) . K .
Men .o .
.
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v_tb or take advant.u.ge oi thexr techmcal abilities as well as tmanc-

m?
‘Dr. Keywoxrn. There has been considerable dxalog wsth Eump&

, ans, Japanese, and others in participating, sharing the develop--
- ment of ‘the. spgedstation. NASA in particular has been quite effec-
' tive and quite aggressive in this. Untjl a firm decision 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 techa

nical abilities and talents that were lackifig now both in the areas ° .
a bxll last March that

of science und math, this committee
has been resting in the Senate.

Has OSTP any urge to try to nuége that bxll out of there and get b

it passed. or don't you favor the bill? .

- Dr. KeyworTn. Well, that partieular interest, first of all, I gener-.
* ally am not involved in the whole process of Iegxslatwe affairs

other than working with,Members of Congress on issues of mutual

" concein where 1 think we are all deeply concerned about this prob-

lem——no question. The question is exa ctly how we go about it. And
what. we are doing is we are working with Members of Con-
gress, and members of the teaching acad)f;ensuc profession, and indus-
tyy, in trying to see how we can best lever the problem with Feder-
al funds. And I do not think that that b:i]\alone golves the problem,

. by any means. And I'think we need fo do an awful Iot more think--
- ing before we spend an awful lot more money. | :

Mr. McCurpy. Will the gentleman yield?
~ Mr, Lewss. 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 admm:stratmn couId help nudge
that bill out of there, I would think. ‘

Dr. KeyworTH. As far as the first part of the question, I think—I |
don't—we have looked at the bill carefully, we have thought akout_

it. I think some parts of it are good some parts of it perhaps less
so. Asking me whether 1 am going to support a particular bill that
is up, I think is less important than asking us and expectmg us to
work together to try to haul this long problem. .

Mr. Lewis. 1 yield to the gentleman from Oklahoma.

. Mr. MeCurpyY. Well, the gentleman has raised a very good ques-,

tion gnd 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 fo 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 nothing for another 2 years, or we _

can do nothing for another 4 years if that is your prediction. And
that will not assist those peopl§ who generally are interested and
would' like to receive some support.

In the State of Oklahoma, my State, we found that 50 percent of
those people teaching math und science ‘were not qualified. The
State, this year, just last week voted a $150 m;lhon cut in its

' budget because of deficit problems; and they are crying for support
in health. _ ' _ .
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indeed serious wbout this, thut we at leust get some communication

. between the House, the relevant committees, and the Senate and”

the administration, because we are not talking about a $430 mil-

- lign bill when it comes out of conference. We are talking about at

least a small step moving in the right direction, - .
. Dr. Kexworrn. OK. Let us see if can be a little more specific. I,
think we clearly need to work together to get a good bill. I don’t

now recommend that bill. I don’t think it is—its cOmponents are

the right components. And I would like to work together on trying -
to make it that way. ’ R i
- What } 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 come up with uny set of conerete proposals that really address
the problem other than a clear-cut puying teachers decent salaries.
I.think we are seving gome very, véry excellent ideas emerge and

we are trying to be very responsive to thern..And I will go back to
an analogy I made earlier about a parent who raises a child for 18
years and gives him a Corvette. And if 1 look-at the effect I believe
that bill will have relative to its cost, then I think we ought to go

_ looﬁ‘ng for a hundred billion dollars to really han_qlle the problem,

r. Lgwss. Thank you, Mr. Chairman.
The Cairi¥an, Mr. Bateman. . -
Mr. BareMan. Thank you, My Chairfnan.

#

Dr. Keyworth, in the longer version of your statement today T

which 1 have had the opportunity to go through, I note that you
e

. 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 floment to tell us why you feel that this is an

important scientific initiative and whether or not if a better under-

- standihg of the role of the Quark and the atomic nuciei is impor-

tant? Do we require a facility, in order to investigate?

Dr. Kevworra. 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

rior to the late sixties and it has lain relatively dormant while we ;
gok 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 ijon 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. C S

" I was delighted at the first-class proposals that we have been
able to receive over the last year or twg. 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 oné of the things that I can point to with greatest pride
in our new initiative.
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Mr: Bargman. I certuinly commend the answer, and I think it
was a very responsive one. ' '

1 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 the initiatives need to be. And a great deal of- |
fotus has been given to what is necessary in order to go forward

' with a well-perceived course of action that there is virtual unanim-
ityon. : . . .

I might inquire as to whether or not, given the Departmeiyt of
Energy's budgetary récommendations, if more can be well spent. =
within fiscal year 1985. Would it serve the Nation’s interest to -
expend additional money to, accelerate the construction of this BC~.
celerator? P : . - - N

Dr. KevwortH. Fo me the sooner we can get the .accelerator
doing its task, the better off, and in fart 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 this 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. : ‘ S

o The commitment, I assure you, is not tentative. , o
v . . Mr. Bareman. Thank you, tor, very much, for your responses.
Wy 1 e CHAIRMAN. Thank you very much. :
Mr. Walker. . u : . ‘
Mr. WaLker. Thank you, Mr, Chairman. . _ .
First of all, as a card-carrying member of the National Council of
Corvette Club I must say to you that the purchase of a Corvette
may not be as irresponsible as you think-—a Porsche, perhaps.
[Laughter.] ‘ ' L ,
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 Qatholic Univer-

b

sity. .
éan you confirm that, since that was—had absolutely no peér
review, was stuck in in the last minute on the House floor? And 1
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 budget. Is it in there?
Dr. KeyworTH. 1 think it is in there and if it is, and my under-
standing is correct, it is there for entireli political reasons. I think
‘ will offer my own personal obinion on this. I think that the great-
', —one of the greatest threats to the health of American science
© -+ I8 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 thipk it is magnificent that most of the academic and scientific
community has gotten together and have almost universally criti-
cized the p¥ecess of using a local public relations firm, or whatever,
to bypass the traditional process. .~~~ : o
It is not just these two. The threat could be devastating and I
think we havg discussed this with many of you all.
Mr. WaLkkr. I thank you and I couldn't agree more.

¢
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" " 'Would you see a problems in light of your statements with regard
" to the need for commercialization and industrialization tied to the
space station—which I think are right on target—would you see a
L problem- from your perspective in the OSTP—would amending the
-3 Organic Space Act to include language that would assyre that one
of NASA’s objectives was the promotion of space industrialization/
commercialization? S o
Dr. KeyworTH. No. - o =~
Mr. WaLkes. In the space station funding has any contem—is
there any contemplation, or is there any provision for including in
that some private funding of a—the ‘effort, and also the interna-
‘ tional cooperation aspects; is there some thought being given to
. ~.  having, some of the foreign governmenis that agree to cooperate
' with this—put some money into the project? . v ‘
Dr. KeyworTH, And then if he specified in a particular, budget
I submission. But 1 assuré you those are both thorough objectives as
o a President that he has fransmitted t0 NASA, and they will most
' certainly be pursued. L ' . , ‘

- JMr. Warkzer, Thank you. *. R ‘ B co
There is a saying among investors that so long as Government’s . .
invdived, it is not serious business. That is, that no national inves-

-  tor would compete with the Government. ' '
e In view of that, what are your recommendations for the appro-
priate role of the Federal Governmeng in space commercialization
- and manufacturing and space transpo tion, 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? o . S :
Dr. Keyworti. 1 hate to display a black ﬁid white bias, but I
think Government presence is bad. And, of course, you should seek
as rapidly as you ibly can to get it entirely into the private
sector. € ' : ) i
Here, however, are faced with a specific problem. We don't i
have private sector deeply into any aspect of the space program. I
believe we should take every effort necessary to get them in, in -
manufacturing, in expendable launch vehicle services, and so_on:
‘And then our ohjective should be to get them in as far as ible,
and to free them as much from, from government partnership as it
. .has—as we can. I think we can isolate areas as applications devel-
op, and do that. ‘ , C
Mr. WaLKeR. And insofar as we set standards to begin with that
allow a lot of private involvement in, for instance, space sfation
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 fo come on line. Is that——
" Dr. KeyworTh. Absolutely. We need the ingenuity, the market-
ing, and the intrinsic competition that will.come from exactly that ~— -
kind of involvement. ' . N
Mr. WALKKR. And is it+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, iprivate' investment, you
have a space station that can be a habitat for people who are look-
ing to be aggressive in following up on that initial development? Is
that a part of the plan? : . : '
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Dr. Kevworrd. Precisely. . 7

Mr. Wairxen. Thank you, Mr, Chairman. .

D\ KevwonrTtH, -was just informed that there is no—there gre
no funds in the DOE budget 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. stopped—they didn't

" have proposals, nor arthitectural designs. [Laughter]

Mr. WaLker. Thank you, Mr, Chairman. . .

The CHAIRMAN. ’I‘iex:k you, Mr. Walker, - R

Mr. Nelson. . '

Mr. NeLson. Thank you, Mr. Chairman.

Dr. Keyworth, I'm delighted to hear of your support for the space
station. Tell me, what turned your opinion around? ool

Dr. Keywort. You know, I'm getting a littl® sensitive to this,
but, I'm learning to control mysélfs 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 neededfto be paid to the use of automation technology. 1
have said that consistently. And I still am concerned about the
lack of clear definition of the space station at this time. | S

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 am - |

canfident thet the spakce station will become part of theé next long-
term, bold svep for NASA, |, ‘ o

In other words, my concern is that when 1 have looked at it it
has always appeared too tenuous, no matter how I adjusted my

. glasses. And, second, 1 have always ‘had great difficulty in seeing

this space station as purely an end in itself because it is in large
way—large measure a doorway. : . X
Mr. NewsoN. You say you were sensitive about it. You mean you
are sensitive because people misrepresented your position?
Dr. KeyworTH. I would say that my position on this traditionally
hus been cleverly manipulated on innumerable occasions. .
150N, By whom? '
ok, I think we can, by thuse who could be served well

‘ertainly not by the Congress.

- by doing so) _
M £LsON. Nor by the aerospace industry?
. K

EYWoRvTH. Nor by it. :
Mr. Nrison. Well, I think that it is a remarkable compliment to
the administration, that the administration would take this bold
step, and I think that is a marvelous step. And I think tNation
is going 1o benefit as a result of it. T ‘
Now, can you snare with me from your perspective as the Sci-
ence Adviser what you see in this budget with regard to keeping
alive tne option for a fifth orbiter, so that as we develop the space
stanon und we see tnat a fifth orbiter is needed that we don’t have
a tiemenaously expensive gearup cost at that point? What is here -
thut you unaesstand? c
Dr. KeyworrH. Well——
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Mr. NewsoN. I will, of course, ask that. question of Jim' Beggs
when he is here, but 1 would like it from your perspective. .
" Dr. KeyworTtH. [, .first of all,'I 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-~introduced
funds in 1984; to keep the line open, the construction, the assembly
line open, through providing spares-—that is still there. That oppor-
tunity will not remain open foreyer, however, nor would 1 say so.

I think as we proceed to provide clear definition for the space
station—exactly what we are going to build, and exactly where wé
are going, } think the entire question of extended drbiter life, of re-
looking at the mission schedule, and how it is pertilrbed by the
space station, may very well make us reopen 'the whole issue of a
fifth orhit. No quéstion. T o s

Mr. N#wson. Do you think therefs sufficient room in here to keep
that option alive in the. 1985 budget?

. Dr. Keyworts. I think the option will remain alive as it stands: |

think the question is that if you make the decision to do so with

L3

M fiscal 1989 funds, you will find yourself essentially buying a new -

shuttle. ; . .
T Mr. Newson. At what point does the option . .expire under the
present budgst as projected out through the rest of the decade?
Dr. Keywortd. I would defer that question, if I may, to Jim
Begys. He is just better qualified than I to answer it.

* Mr. NewsoN. OK. Let me ask you about some of the pglicy with |

regard to the straiegic petrgleum oil reserve. This is the budget

document and a chart that rather dramatically shows the drop off '.

in the spending for SPRO. Can g'o‘u 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 level? ,

Dr. KeywortH. I think there is inevitably a need—an 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. gecond of all, our dependency upon
suppliers has altered dramatically from Arab nations to primarily

" those of our own in the Americas. A very different situdtion.

Mtkink the urgency is sufficiently reduced right now, that we can
simply reduce the fill rate accordingly. It is a trémendous outlay of
money.

Mr. Netson. Thank you, Mr. Chairman. I wish I had some time

to contnue. "ﬁ{\ , )
The Cuaimkman. Thank you, Mr. Nelson. Mrs. Schneider?
Mrs. Scunkivgr. Dr. Keyworth, recognizing we have so little time

and I have narrowed down a multitude of my l}uestionsto orly -

five, and [ tried to shape them in such a way that I could get yes or
: no answers to make it easier on you, I thought I would begig with
/_th__cﬁl.ﬂu.o& of acid rain, the R&D money that will be increased in
: the R&D budget. It has come to my attention that what is acid
rain’s guin is the loss of other R&D programs, and I wonder if you
could elgvorate. :
Are dollacs, in fact, being taken from other R&D programs in
order to put tnem 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 change. I think we see some real op rﬁmity to make some
brea}{throug in acid rain research and I think that should re-

 ceive principle emphasis.

 think they will be going to the

Mrs. ScHNEIDER. And are those dollars going to be going directly

to one agency or to the acid rain task force? ‘ ‘
Dr. Keywortn. I don’t reanﬂpknow, the ansyer to that, but I
A, 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. Scuneiper. 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, } o ‘

Dr. KevworTtH. Certainly. I'm well aware. 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 primarily for
the pu of, as you know, establishing the cost/benefit ratio, is

primarily in EPA, Yes, I would be happy to do that.

‘Mrs. Scuneisr. OK. In the area of acid—excuse me, of hazard.
ous waste, | think that we agree that certainly the marketplace
should be.where we can provide spme ‘incentives for appropriate
disposal of our hazardous wastes and we have had witnesses come
before this commitfee 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 utilizatior’ of such technology in order to bridge what is often
referred to as the technology transfer gap? oL

Dr. KeywortH. When justified. ) .

Mrs. ScHNEmER. 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 future disasters like the
dioxine disaster., - -
Dr. KeyworTH. Again, it depends on the hazard and exactly how
much the tax iricentive would cost, relative to the benefit. :
Mrs. Scunemer. OK, thank you, and my colleague had been

N speaking earlier about some pork that was in this budget and need-

less to say, the seeds of eliminating a nice big piece of pork last
year, the Clinch River breeder reactor, wére sown right here in
this committee, and one of m{ other colleagues mentioned earlier
some of the recommendations by the Grace Commission, the Herit-

. age Foundation, and the chairman was referring to the

report. :

_ %)w Synthetic Fuels Corporation is coming under continued
attack. There'are a number of kg;iecem C%f legislation here t9 com-
pletely eliminate the Synthetic Fuels Corporation for various rea- .
SONS, gut primarily because it i§ 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
posigion, in terms of our disposing of .the Synthetic Fuels Corpora-
tion? . . _

Dr. KevwortH.\Certainly scientifi lﬂr, T don't think disposing of
the Synthetic Fugls Corporation would have a very large impact on
eventual opportunity or availability, are drawing upon the huge
shale reserves and other synthetic fuel sources that we have.

Mrs. ScuNEIDER. And it does seem that if we are looking toward
the private sector to assist us, in whether i8 bé 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. ScuNEIDER. Right.

Th you, Mr. Chairman. ‘

The THaiRMAN. Thank yofs Mr. McCurdy.

Mr. McCurpy. 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 ho})efully 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 i/lz;that field.

i

The Washington Times, on January 26, has a large article—or an

article, /saying, “Barrier to Laser Beam—or r Weapons

. Broken,” and citing your comments. Air Force Times, 31 October,
' Keyw rth, “Base Defense Possible.”

Could you just take a minute—and we are restricted on time—
and just explain what OSTP’s role is in development of the flefense
technologies and what effect you think this will have on other R&D
functions. As @ matter of fact, in on® of the articles, it indicates
that Keyworth said that—and I'm quoting—“that the research and

velopment work would be supported, with new funds, but some
ill also come from shifting funds out of existingeR&D programs,
: };en though he didn’t say which programs would be tapped.”
What direction are we moving here? . -,
. Dr. KeyworTtH. OK. My role—I have, as.the President’s science '
+ advisor, I have been intimategr involved as, of course, the evolution
of this experiment since the President’s historic speech last March
23. I have worked, of course,/closel¥ with al} the agencies and tried _
to keep the President ‘as intimately informed as was possible and
necessary. . B
Coming to the last point, where are the fu?i.s coming from; why
did I make that comment? Because we have spent sufficient—we
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 meet the ob-
Jjectives that the President outlined *n his speech.
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That had not been the nature of that &x;?gram in the past, as I
have testified Trequently. 1 think we can take money out of some of
those programs to make a better coordinated program. It is not out
of other R&D areas, And where are we going specifically? We will
be perhaps submitting a pro for a coordinated program with
an®overall increase of about $250 million and it will 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-
ority—priorities will be identified. They will be™ar more clear—
clearly delineated than in the'Fletcher Committee’s report. -

Mz McCurby. One report indlicates if is not just $25 billion will
be spent in this area in the current 5-year defense plan. Does the
space station fit into this 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, McCurpy. Will there be military use of the i;‘mce 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 cléar and
si%ificant mili role for the séaace station. ' '

r. McCurpY. I assume that OSTP is aware the 1972 ABM trea-
ties and will be keeping an eye on that, also, with a look at devel: -
oping misyile defenses. , i ¥
Dr. KeyworTH. Since we are, of course, not exen tdlking about
deployment nor testing of a mili tem, we haven’t had to .
spend a IOt of time worrying about the 1972 treaties since R&D is
completely allowed in, it. I would simply say that 1 think the Presi-
dent here has focused his attentions and we have heavily, foo, 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 thigis |

one. )
F Mr. McCurpy. Do you expect that the Department of Défense
will want to fund any significant part of this growing fesearch pro-
ram through universities and, in your view, would the universities
willing to accept such funding, especially if certain or a number
of g)estrictions on dissemination would be asso¢; with that fund-
m%g. 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 umiversities 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-
! derstoud on both sides and not fre%uent. .
A Mr. McCukpy. Thank you, Mr. Chairman, and again, I hope that
| perhaps some dialog—more dialog will be initiated between the
. different parties. Thank you. ‘
: The CHaIRMAN. Thank you, Mr. McCurdy.-
| Ms. Lloyd. '

«Mrs. LLoyp. 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-POE
programs and I asked my staff to calculate the percentage changes

| 64

N




-

¢

61
from the 1980—the last budget of the Carter administration—the
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 TO 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 transpertation 49 percent; but in this same period, Dr.
Keyworth, I note that high-energy physics and nuclear physics and
baSif energy sciences have increased v{s
tively. S

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. KeyWworth, how you can rationalize support for
such massive increuases in basic research. How can you explain this
to the industrial and university people that have %een so heavily

, tion is really savage. As a matter of fact, if it were not for the Con-
gresy, these programs would be zeroed except for fission and fusion.
I don’t understand your thinking on this. ‘ a

- Dr. Kevworti, Mrs. Lloyd, I think that'’s a quite reasonable and
generally accurate statement of the administration’s science policy,
and one which I am quite proud. I might also say that I have found
that the majority of industry and academia thoroughly support the
exact elements that you outlined. ‘ ‘ -

The fact is that independent of whether we invest funds in re-
newable 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 which we attract and train

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

plaudable goal. but the point T was making, how can you do this to -

the exclusion of our energy research that we have been making

-~ some magnificant—such magnificant strides with—— -

:Dr. KeyworTtH, Only glitter, no strides—— L
Mrs. Lioyp [continuing]. To all of a sudden have these cuts.

Dr. Kebworth, I beg to differ. ‘

In the 1970’'s, with nearly $30 billion of exfenditure, 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 money—most of the money that was spent on enérgy
research, and I was then and am quite close to it now, was ex-
tremely ill-spent money with a very light—very, very poor return

on investment and in turn, money on basic research has an enor--

mous return, -
Mrs. LLoyp. Aren't you basically a nuclear physicist?
Dr. KeyworTtH. I am basically a nuclear physitist, correct, who
lived in a solar-heated home in narthern New Mexico.,
Mrs. Lioyp. Well; is your basic philasophy that we do not need

+

" further resear,yh in our fossil and in our—— :

Br. Keyworts. 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 hvmg in the\ nited States 2,000 years ago were
uncalled for. C ‘

Mrs. Lroyn, Well, Dr. Keywot\h, are you saying that we have
taken the dé lopment—Ré: 'elopmenf to the stage that the
“private sector take over, or we don't need this research? -

Dr. Kevywort. Both. The correct part, the justifiable part, the
private sector cah and will take over, but we increased funding so
rapidly in energy in the 1970's, and wy¢ found ourselves afterwards

: doing a lot of resealich that we scientisly felt was ludicrous. :

. Mrs. Liovp. We \have had overwhel ming testimony on the sub-
committee that 1 ch)aur that—the opxmqn that we are no$ at the
place where the private sector can take over and I would Se happy
to send you some copies of the testimony that my subcoxmmttee
has received for your consideration. \

Dr. KexworTH. 1 am offering you my pe nal opinion. We can
get people to testify on any mde of any is

, courtroom:

Mrs. Lrovp. Well, you are not questmnmg the mteg‘nty of our
witnesses, are you, Dr. Keyworth? |

Dr. KeyworTH. It depends You have to shoW\
cases. ) \

+ Mrs, Lroyp. Another area of concern to me, an yi\m mnﬁoned
. the Packard report in your statement, that feeM like ! ‘

. whitewashes the case.against our natidnal labs. X 1.4 af;, Mr.
# Chairman, I ask unanimous consent that 1 may suhxmt quielons in
writing to Dr. Keyworth. . . i
Thank you very much. A
‘ The @uamMan. Dr. Keyworth we may have others thg have
L quéstions. I think Mr. Winn has a question he wishes to submit

and others for a written response. d ix.
I think you can see today by the participation a great dby
interest in our R&D and activities thi'oughout our counhxl divd\ we

thank you very much for being here today and respon wery
candidly to the questions and we look forward to working w1th you as
¢ the—*——-
Dr. KeyworTH. Thank you very much. R
The CHAIRMAN [continuing]. Goes on. SRR
Mr. Brown. N

. 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 of th&Ghair.]
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