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'1983 SCIENCE AND TECHNOLOGY POSTURE
HEARING WITH THE -DIRECTOR OF THE

ICE OF SCIENCE 'AND TECHNOLOGY

\ss
POLICY

TIIURSbAY, Eg13R1TARY 3, 1983.

HOUSE OF REPRESENTATIVE 4,
COMMITTEE ON SCIENCE itND TECHNOLOGY,

Washington, D.C.
The committee met pursuant to call, at 9:35 am., in room 2318,

Rayburn House Office Building, 'Hon. Don Fuqua, chairmap, pre-
siding.

Mr. FUQUA. The committee will be in der.
We are very pleased today to have D George A. Keyeigr1)1,

rector of the Office of Science and Tech -brogy Policy in the Execu-
tive Office of the President who will our leadoff witness in a
series of posture hearings that we will e holding tin connection
with the responsibilities of the Science Committee as it relates to
our role in providing research and development funds for the Gov.
eminent.

We fate again many critical issues and tight budget constraints.
but I am pleased, Dr. Keyworth at some of the initiatives that
have been forthcoming, particularly inthe field of science educa
tion and in the field of bosic research that I think sttetigthen and
support the philosophy that this committee has enunciated over
the years.

I am sure there will be other areas that we may have different
priorities. but I do appreciate the cordial working relationship we
have had with you and your. office. 1 ask unanimou,, consent that,
the full text of iny prepared remark;: and the statement by our (Hain-
guished colleague. tar. Lujan, be included in the reeord.

We are pleased to welcome you this morning and pleased -to re-
ceive your testimony.

The opening statements of Messrs. Fuqua and Lujan follow.]
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I AM GLAD TO WELCOA1E TO THE COMMITTEE TODAY OR. GEORGE' A. KEYWORTH.

THE'DIRECTOR CF THq OFFICE OP SCIENCE AND TECHICLOGY% POLICY 'IN THE

4HITt'HOUSE. DR. KEYWORTH ALSO SERVES AS THE SCIENCE AND TECIJNOLOGY

AO zOR TO THE PRESIDENT.

411,

THIS /S OUR COPMITTEE'S FIRST HEARING OF THE 98TH CotvGAEss. AND tT ts,

ESPECIALLY APPROPRIATE THAT OR, KEYWORTH IS OUR LEADOFF WITNESS, HE

OCCUPtES, NEXT TO THE PRESIDENT HIMSELF, THE KEY POSITION IN THE Gov-

fRWENT WITH RESPONSIBILITY FOR THE CONTINUED HEALTH AND VlyLVVY OF

AMERICAN SCIENCE AND TECHNCLOGY.

THE PRGE.NT BUDGET PROPOSALS FOR SCIENCE AND TECHNOLOGY RAISE FONDA-

titNTAL QUESTIONS. ABOUT THE DIPECtION OF GOVERNMENT POLICY FOR SCIENCE

1fx, TECHNOLOGY It APPEARS TO;AT, FOR NON-DEFENSE R & 0. THE CAREFULLY

EVoLAD BALANCE BETHEEN SUPPORT FOR RESEARCH ANC SUPPORT FOR DEVELOP -

?!ENT HAS 8CE4 (AO ASIDE IN FAVOR CF A FOLICY OF STRONG SUPPORT FOR

BASIC,RESEADCH, w1TH ;OTHER CUT. - ,PACKS In THE SUPPORT FOR APPLIED RE-

6
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SEARCH AND DELFLoPt4/41.

1

1181LE BFSEC .RESEARCH PROGRAMS 1 THE :1ATIONAL SEIENC,L FOUNDATION AND

THE ENERGY DEPARTMENT 'AMC/J. RECEt INCREASES OF. RESPECTIVELY. .steo

mo L' ON AND MD MILLION, IMPORTANT APPLIED RESEARCH paGRA..1% IN SUCH

AGENCIES AS THE ENERGY DEPARTMENT. THE ENV IROLmENTAL PROTECTION AGEN-

CY. AN D THE NATIO/4AL BUREAU OP STANDARDS WOULD EITHER BE EL iMINATED

ALTOGETHER Of BE SEVERELY CUT BACK. THIS NEW APPROACH COLLO PRODUCE A

DANGER IMBALANCE AT TIME WHEN THE TREND IN MOST 1 THE OTHER A

VANGEEN L JSTRiAL COUNTRIES ;5 TO.IARO P MUCH' MOPE EVEN BALANCE

TWEEN GOVER4 N/ SUPPORT FOR DaELuPrIENT AND SUPPORT FOR RESEARCH-

(1LoR PLLItrinF SUPPOR' FOR BASIC RESEAPCreiS WELL ESTABL I SHEA). 3EGIN-.
TWIG WITH THE Pt:IV-WORLD WAR II PETNIOL.. THE FEDERAL dovERNYENT ASSLMLO

THE MAJCR RESPoNSIbILITY PGR THE FINANCING OF aSCiENT.,TiC RESEARCH IN

PXRLCA. THAT RESPONSIBILITY WAS ASSLrED Irl RECOGNITION OF THE FACT

THAT SCIENCE +14...EI I3ECC'AE AtSIGNIF ICAAT FACTOR th MAINTAINING A STRONG

DEFENSE AND A STFONG ECONCmY. ANU ALrOt IN RECC5i4iTiON. OF THE FACT

THAT, 'AT THE.FLNLI).6 LEVEL RE.0 I RED. NO SOURCE" OTHER THAN THE GOvENN-

MENT COLLO A,41.14 THAT RESPONSIBIL I TY .

BUT NE AWE Ate MRCP THAT OUI CoPM I TEL HAS REPEAIL8Li BEEN LRGED

TO iNTRODUcE A STRONG ELTENT CF IN THIS AREA CDLIFPONT AND

.114).1.11k KEVVreTH MIVStL e- .:;ST Yk AP CAUT ON[L US AtTuuT. THE DAN-

GERS TO QUALITY VIFIL.ir HL 1'6 PCL E TA.F. INC, THE YEARS Of RAI ID ri I CIr.G

tRCHT44 in' THE SEvENT IE., CAN THE FuNLING,,,AGENCIES ;HT_ REAHR0

INSTITLTION ADLO,JATT.LY martAGE THE .E LARGE I M.REASF 4110 Dar. THE NEN
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)1
LEI.ELS OF SSP:N71 ti 4.)TA4NE0 IN fvTLRI. 11 S?

THE GOAER%MENT'S RESFCNC1G.LITy FOR TECHNCLOGY HAS CEEN MORE SELEC-

T4E. 14 TwhROST-WAR YEARS AMLPICAN INOUSTRy HAS MADE MANY 04PORTANT.

TECHNCLAICAL AovANCES. AND THEY NILE nO COUBT CATINUE '0 *W SO. BUT

TH4T,SAOE PERIOD A NLmBEQ CF EATERNAL rott:i,7Ze-g4Di'IT NECESSARY

THAT THE FEDERAL BOVEW.mENT PLAY A STRONGER ROLL IN SOME AREA.. FIRST

SPUTNIK. ANO THEN THE Et.EFGY CRISIS OF THE EARLY 1510'S LEO US INTO

APPLIED RESEARCH AND DEVELOPMENT FOR ,HE A0'.ANCEmENT Cr SPACE TECHNOL-

OGY AND ENERGY TE(HNCLOGY.

SUCCESSIVE D4SIDENTS. WORKING WITH THE CONGRESS:RECOGWED THAT

'HERE CAPITAL RELvI REMEi1TS wERE LARGE OR WRERE MARKET AGGRPGATION-W4

tNSuFFiCIENT. OR .101E01: 011-,ER FACTORS mtAAT THAT NEEDED TECHNOLOGIES

MAIO NOT BE tEvELOPc0, PRIVATE INDUSTRY MUST EE SLPPLEENTO WEN

GOVERNMENT EFFORTS.

TODAY NE ARE FACED WITH t NEw (KEMAL C4ALLENGE IN THE FIELD OF "TECH-
.,

NELoGY WESTERN EUROPE ANO JAPAN AkE CHALLENGING THE UNITE° STATES IN

A GROWING 34M6ER CF HIGH TECHNCLOGY FIELDS. THEY ARE ABLE TO DeTHIS

THROUGH A CCmGINATION CF FACTORS WHICH INCLUDE A STRONG SCIENCE EDUCA-

TION viEM. LESS STRINGENT ANTI-TRUST LAWS. AND STRO;;G GOVERNMENT

SUPPORT FOR BOTH BAS:( SCIEt.CE A4t. fCR APPLIED RESEARCH AND ocytLop.

mf,,y 1,0PR AS WELL

T,r OrTERIA NATIvNAL IMHoR1AN0 AT.O LACK OF stfF6LIENT PRIVATE

:;1,t70c .70ND, OAIJ LEO US TO SUPPORT BASIC RESEARCH WOLLO APP/EAR

8
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TO'DE LESS MLIA.:A14 14 ..ALLLTIQG THOSE AREAS OF .APPLIED RESEARCH AZO

DEVELOPMENT .I4 CH MUST RECEIVE ccr,ERN1ENT ENCOURAGEMENT AND SUPFGAT,

FOR ExAmPLE. MANY VEMBERS OF THIS CUMiTTEE HAVE PERSONALLY VIEWED THE

ORAMATIC ADVANCES MADE BY JAPAN IN POBOTICS. THESE ADVAIICES ARE THE

RESULT oF A STRUNG GOVERNmENT-iNOLGTRY-00ERSI4 PROGRAM Of COOPERA-

TION BEGUN YEARS AGO. A SIMILAR COOPERATo4 EFFORT MUST BE MADE HERE.

0

IN THE AREA CF SCIENCE EDUCATION. THE WWII CONTAINS SEVERAL HELCCME

NITIATIvEs. I APPLAIJO THE ACmitosTHATioN FOR ITS RECOGNITION OF THE

IMPORTANCE OF SCIENCE EDUCATION TO ,:uR Si E IT IS NOT AT ALL

CLEAR IHAT THESE INITIATIVES ARE SLFPItIENT TO COPE WITH THE MAGNITUDE

OF THE PRGBLEMS WE FACE.

I RECENTLY OISCUS:EG THIS MATTER WITH A GROUP OF JAP.,NESE STUDENTS WHO

HAD STULIfC 80TH IN THE UNITED STATES AND IN JAPAN. THEIR 085:RvATTON

wAS THAT HHILC GRADUATE EUUCATiON IN THE U.S. STILL IS CLEARLY THE

BEST IN THE AT THE UNDERGRADUATE LEVEL. AND ESPECIALLY AT THE

HsoH SCHOOL LEVEE . SCIENCE MX. MATHEMATICS EDJCATION IS CLEARLY IN-

FERIOR, WHAT MUST BE DONE iN A CCMPRESENSIvF wAY TO DEAL WITH THIS

SITUATION. ANO will. THE kmINISTRATION'S NEW PROPOSALS Pit INTO THIS

LARGER SET CF SCLUlIO.S

THESE ARE SOME OF THE 1:.5JES RAISE; 8Y THE P1CPOLALE.' CONTAINEV IN THE

FISCAL YEAH 198k 80"..tiET Dk. KE.Y.:.CRTH HAS KEN THE FeCAL POINT IN THE

FORk,,LAIrON uF THr PCLICIES ON THE DETAILED WiDGET PROPCP.ALC. ARE

BASEL. ANL 0E LOur FckwARO TO HIS TEslimuNY, His STATEMENT. AN() OUR

SIARSEENT OISCuSsiol. ..ERY HiLPFLL.

.L

...
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OPEN1WSWENENT BY
. a

110110RABLENNUEC LUJAN, JR.

SCktICE & TEC4AOLOOY OSTP
7

POSTURE AkARING a '

tHANK YOU MR. CHAIRMAt. ',WANT TO WELCOME DR. KEYWORTH.

A FORMER CONSTITUENT WHO HAS DONE AN EXCELLENT JOB IN FOCUSING

POLICY ON SCIENCE AND 7ECHNOLOOY EN THIS ADMINISTRATION.

sA

I KNOW THAT KEYWTH SHARES MANY CONCERVS WITH MYSELF

AND OTHER MEMO S OF THE COMMITTEE. A HIGH PRIORITY ON THIS

LIST OF CON RNS IS THE ENCOURAGEMENT OF TECHNICAL EDUCATION

IN THE U IN THE POST-SPUTNIK ERA, THE U.S. PLACED GREAT

EMPI19 IS ON DEVELOPING A STRONG BASE OFJECHNICAL MANPOWER.

E EXAMPLES OF THE RESULTS OF THAT PUSH IS THE DRAMATIC

ADVANCES THE U.S. HAS MADE IN ELECTRONICS. COMPUTERS, MEDICINE,

AND THE SPACE PROGRAM OVER THE PAST 30 YEARS, IN FACT, NO

PROGRAM HAS MADE THE PUOLIC,MORE AWARE OF THE EXCITEMENT, THE

GLAMOUR. OF SCIENCE AIID TECHNOLOGY THAN THE SPACE PROGRAM. THL

RECENT SUCCES or VIDEO GAMES SEEMS TO BE RENEWING THE INTEREST

OF OUR YOUNG EOPLE IN TECHNICAL AREAS. THESE ARE CERTAINLY

REASSURING SU CESSES. EUT SUCCESS HAS MEANT COMPLACENCY.

THERE IS NO L LAGER THE -STRCNS EMPHASES ON SCIENCE. MATH, AND

ENGINEERING IN OUR SCHOOLS. DURING. THE LAST CONGRESS, THERE

WAS PICH DISCUSSION OF OUR NATIONAL FAILURE TO GRADUATE

ZUFFICIENT TECHNICALLY TRAINED YOUNG PEOPLE TO MEET FUTURE

NERDS. WE ALL KNOW T tI IS IMPERATIVE TWAT THE U.S. MAINTAIN!

0

.
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IT'S ROLE,OF INTERNATIONAL dADERSHIP IN TECHNOLOGY DEVELOP-

MENT. WE ALL REALIZE THAT TECHNICAL EDUCATION IS THE BASE

FOR FUTURE TECHNOLOGICAL LEADERSHIP.

1 LOOK FORWARD TO FUTURE DISCUSSIONS (Iv THE HAYS,TO

"NCOURAGE MORE PEOPLE TO GET A STRONG EDUCATION IN SCIENCE,

MATH, AND ENGINEERING.

TP4NK YOU MR. CHAIRMAN.

Mr. SKNSVNBRENNER. Mr. Chairman, on behalf of the minority, I
have a statement.

I thank you for'the opportunity to welcome Dr. Keyworth, Direc-
tor of the Office of Science and Technology Policy:

I hare reviewed the administration's proposed fiscal year 1984
science budget. I know Dr. Keyworth brings us good news.

I was at the last hearing of this committee that Dr. Keyworth
spoke at. I know my friends on the other side of the aisle had lots
of barbs to throw in your path, doctor. I am waiting for the major-
ity staff to bring in some bags of rose petals to stn.* in your path
today because of the changes in the-budget.

We are all aware of the prime importance of basic fqndarnencal
research. This committee has always stressed the need for.-)a strong
science pr&giam as the foundatiltrof long -term Industrial growth
and national security.

Our Nation faces a serious threat ,to our technological leadership
. in the world. It is only through cohtinual emphasis on basic re-

'search that we will maintain apd strengthen our position. .

This emphasis will continue 4E) assure that America remains
strong in the competitive world rkets while enabling us to share,
our technological innovations to 1 11.1

I will not dwelt on details, but ere are sevaral features of the
tions.less fortunate no

proposed science kudget which warrant emphasis.
In energreliittil fields, the requested general science program is ,,,

';64.1 million. That is an increase of 18 percent over the amount ap-
propriated for fiscal year 1`,.'83. r..-..

The administration has requested a similar, increase in funding
tor bask energy sciences to 350 million. These increases take on
added sign;licance when we remember that our inflation rate has
d ,opped from double-digits to about 3 percent annually. So the re
quested ftrnding increase is not fur the purpose of maintaining a
sttady rate. Instead, it indicates a cornmitment4o increase the
pace.

,

Another facet of this budget which strikes home is the attention
being given to the shortage of faculty in critical uhiversit,, fields.

The program is sufficientlyicomprehensive to include upgrading
of the science and mathematical qualifications of secondary school
teachers. The budget also proposes to replace and upgrade obsolete

I
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&search instrumentation at universities. That is a training and re-
parch deficiency cited by tildn) of our expert witnesses before this .
co mittee in the past year. se

r. Chairman, the administration's research philosophy appears
to e very much in harmony with,our own. I look forward to Dr.
Ke orth's testimony. .

Mr. FUQUA. Thankiyou, Mr. Sensenbrenner.
Dr. Keyworth, again we are pleased to have you with us. We ap-

preciate the effort you r.ade to-be here today. I know that most '
...people would probably) want to be in bed, but we appreciate the

extra effort required fop you to be nere 'today. We hope it will not-.
be a prolonged hearing and that you can get back to bed as you

' have been ordered by the doctor. .
. Please proceed.

-

STATEMENT OF DR. GEOR(;EICKEIUOR TII, SCIENCE AD% ISER .

TO TIIE PRESIDENT AM) DIRECTOR, OFFICE OP SUENCE AND
TECHNOLOGY POLICY, EXECUTIVE OFFICE OF THE PRESI-
DENT .,

Dr. KEYWORTH. Thank you very vouch, Chairman Fuqua, and Mr.
Sensenbrenner, for your comments.

Members of the committee, I am very pleased to hay this oppor-
tunity to meet with you so soon in the legislative year.

Not only does this give us an early chance to discuss the Presi-
dent's proposed fiscal year. 1984 R&D programs; it also gets a
timely -start on the important process of congressional oversight
and review of this vital area of Federa(activity.

Mr,Chairman. In order to allow enough tins* for discussion with
the committee, with your permission I would like to submit my
formal statement for the record and present a summary of it at
this time. .

Mr. FUQUA. Without objection, we will make the statement in its
entirety part of the record. You may yoceed to summarize.

Dr. KEYWORTH. Thank you.
In my early meetings with this committee, I emphasized that the

administration would look.Nery hard at how science and technology
could help advance national well-being. We all, agree on the need to
maintain and strengthen the, health of our science and technology
enterprise as a national resource. Bu we also have a responsibility
to make sure the Nation gets the best possible return on its Feder-
al investments in science and technology.

Let me describe three criteria embodied in our proposed pro-
grams for fiscal year 1984 that guide us toward that end.

First, any evaluation of the state of American science and tech
nology today clearly reveals fields of research ripe for profound in-

.
telleatual advances. ,...

Much of my office's efforts focus on identifying thote opporiuni
ties, and you.will see that they constitute the area,s of greatest em-
phasis in the R&D budget. \

Second, society derives two tangible, benefits 1. om R&D. One is
the transfer of knowledge from the lab to socit ty in the Kirin of
technological innovations that result in new, industries, new jobs,

.and irni.roveoients in our standards of living and quality of life

I 941
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We are determined to stimulate greater interaction of academic.

Federal, and industrial scientists and engineers. and to make sure
the best R&D is supported well enough to permit rapid progress.

We also have to make sure that we derive educational and train-
ing adtantageA from federally supported research because all of
our expectations and opportunities fur industrial progress call for a
growing supply of skilled technical personnel.

The most direct way to meet those needs is through university
research in w hich graduate students and others participate. Feder-
al programs must make sure the academic research community is
fairly treated in competition with other research performers.

The third criterion is the appropriateness of t'ne role of the Fed-
eras Government in R8r4D. We hate continued to shift the Federal
kale away from demonstrations of technology and back toward its
appropriate role of basic research and non-commercial develop
ment.

I said at the outset that R&D are tools to help the Nation. Let
me review briefly the major national goals that are particularly af-
fected by our R&D policy.

Certaink defense is a major element of the overall R&D budget.
I realize that this committee is not directly involved with defense
R&D. but I do want to emphasize the great_reliance the United

' States plates on maintaining a technological advantage over our
adversaries rather than trying to match up in terms of troop
strength and deployment.

Our other ma, . concern is hot% Federal investment and leader-
ship in R&D can contribute to the Nation's economic progress.
R&D is no panacea for many of the problems of competitivehess
that U.S. industry must meet. But I think we all share the belief
that it an help and that we can use it more effectNely than we do.

F'* that reason you %till find that a number of our proposed
fiscal year 1V-I initiatives facilitate the interaction between funda-
mental research and its eventual applications in industry. as well
as encourage new kinds of interactions betveen universities. feder-
al laboratories. and industry.

Mr Chairman. the complete budget proposal. as well as the spe-
cial analysis en R&D. describes how the administration is imple-
menting its polio priorities, especially the focus on university
basic research. in the next fiscal year.

We are con, inced that those areas of R&D ,projected for growth
will make important contributions to Amer ica s technological lead-
ership in coming tears. We expect to reap a harvest of innovation
,and trained peop141.- from this investment. Their impact will be
measured in futui.'F irriPtoted ompetitiveness of our industries, im-
proved balance of trade. and creation of new jobs for American
workers.

I want to make clear that we are not proposing a general infu
o D7sion 0 Federal funds into R&6. et,en though many areas have

been nsistently underfunded over the past decade. This new
growl is guided by both intellectual opportunity and long-term
relevance to industrial needs.

It is decidedly not science for science's sake. Our intent is not to
simply beef up a field by increasing the number of projects. The
real return on this added investment will come from concentrating,

1.3
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un the er.% 1s projects we can identify and by providing enough
funding to permit those nuclei to grow into world-leading concert
trations of research excellence.

As an example. you will notice that we are proposing healthy in-
creases in many of the National Science Foundation programs for
the coming year. These reflect both the research opportunities I
have already discussed and also the

'mission
of NSF, which is to

support basic research in the nation s universities, which do re-
quire special attention.

In spite of the Federal investment in basic research over the past
'20 years, our academe_ institutions are growing shabby, at least in
the areas of physh..ul sciences and engineering, partly because an
inordinate share of that support has gone to other institutions, par-
ticularly Federal laboratories.

With fey, exceptions, universities have become less attractive
places to pursue research careers in those fields.

Inadequate equipment and instrumentation are limiting the
quality of both research and education. Salaries for young faculty
are 2,0 low that many new Ph. D's forego what, hot many years ago,
would have been their preferred career choices.

Moreover. many of the best university research projects have not
_been funded at high enough levels to take full advantage of their
potential. Sumehow we have arrived at the indefensible position of
creating the poorest climate for research in the very place that
ought to have the best.

That has to be changed, both to protect the world-leading basic
research capability we have built up over three decades; and to
make sure the univeirsities can uphold the high standards for edu-
cation that we have..come to rely on from them.

This critical pro em of education underlies the future of our
whole civilian and 'defense R&D capabilities. This salient fact ac-
counts to an important extent for our emphasis on Federal funding
of research through the NSF and other university-oriented pro-
grams.

For example, in fiscal year Mg, NSF basic research grants will
support approximately 10,00 igraduate students, who will then be
available for the large S&T industrial personnel needs projected for
the end of the decade and beyond.

In the past year we have also been consulting with many profes-
sional groups and universities about other problems of science and
engineering education. We have now devised several specific new
programs to address what we feel is perhaps the most critical prob-
lem, the inadequate supply of n jew unior engineering and science
faculty in universities, and the shortage of qualified secondary
school science and math teachers.

One program, called the Presidential Young Investigator Awards
and administered by the NSF, will attract recent PhDs to universi-
ty research who might otherwise choose non teaching careers in in-
dustry.

There are also several new programs aimed at improving the
supply of qualified science and math teachers in secondary schools.

The costs fpr these education programs will not be great, but by
concentrating resmaces strictly where they are most neededon
good facultywe anticipate substantial long-term benefits.

14



We also see fistal yea! 1981 ab a time to make needed inroads on
another major university research prubleRt, outmoded and obsolete
research equipment and instrumentation.

In all. we estimate the propubed level of basic research funding
will include nearly $400 million for purchase and replacement of
insarunientation.

Mr. Chairman, you will note that the comparisons between basic
research in fiscal year 1983,0x1 1984 are dominated by two things.
the large increases in the physical sciences and engineering, some
13 percent over 1 year, and the increase of about 3 percent for the
life sciences.

The life sciences. a very-productive and immensely rich area of
research, have experienced a high growth rate since the mid-1960's.
GIN en,the resources already committed to the life sciences over the
years, we are confident that the most promising research in those
fields will continue to be well supported.

We now have to concentrate on those areas in the physical sci-
ences and engineering that have been seriously neglected,
which promise great return to our foremost national priorities, in-
dustrial advances to fuel our economy and defense.

I believe fiscal year 1984 can be a pivotal year for Federal pro-
grams iii R&D. The administration has worked long and hard to
structure a science and technology policy that addresses critical
needs in our society. We are anxious to work with the Congress to
bet the country on a productive course to make the best possible
use of the resources .end potential of our universities, Federal labo-
ratories and industrial enterprise.

Mr. Chairman, this concludes my presentation. I would be happy
to respond to questions from members of the committee.

(The prepared statement of Dr. Keyworth follows:)

4.
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PROPOSED TESTIMONY OF ORTGERGE-a: KEYWORT1T-11----
SCIENCE ADVISOR TO THE PRESIDENT, AND

DIRECTOR, OFFICE OF SCIENCE AND TECHNOLOGY POLICY,
EXECUTIVE OFFICE OF THE PRESIDENT

"d5647iIIIEHOgsicffliPMETAlf19i2"

- .11EARLM OR -SCIENCE POLICY

FEBRUARY 3, 1983

CHAIRMAN FUQUA AND MEMBERS OF THE COMMITTEE:

I'M PLEASED TO NAVE 'HIS OPPORTUNITY TO MEET WITH

YOU SO SOON lb THE LEGISLATIVE YEAR. NOT ONLY DOES

THIS GIVE US RN EARLY CHANCE TO DISCUSS THE PRESIDENT'S

PROPOSED FY,I984 R&D PROGRAM". IT ALSO GETS A TIMELY

START ON THE IMPORTANT PROCESS OF CONGRESSIONAL OVERSIGHT'

AND REVIEW OF TOIS VITAL AREA OF FEDERAL ACTIVITY.

WE'RE CONCERNED HERE TODAY WITH THE BROAD POLICY

ISSUES OF SCIENCE AND TECHNOLOGY- THAT IS, WHAT ARE

THE PRINCIPLES THAT, FIRST. GUIDE OUR DECISIONS ABOUT

HOW FEDERAL SCIENCE AND TECHNOLOGY WILL BE CONDUCTED.

AND, SECOND. GUIDE OUR SPECIFIC PROPOSALS FOR LEVELS OF

FEDERAL,SUPPORT'?

16
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MR. CHAIRMAN, IN MY tARLY MEETINGS WITH THIS COMMITTEE

EMPHASIZED THAT THE ADM I STRAT ION WOULD LOOK VERY HARD AT

HOW SCIENCE AND TECHNOLOGY COLLO HELP ADVANCE NATIONAL

WELL'BEING THIS O'FFERED SOMEWHAT FROM THE TRADITIONAL

APPROACH TO SC POLICY"WHICH PLACED PRIMARY EMPHASIS
4

ON ENSURING THE GENERA: HEALTH AND VITAPTY OF SCIENCE

WE ARE, OF COURSE, THE BENEFICIARIES OS THOSE MANY

YEARS OF SUPPORT AND BUILDUP OF Sal imaTiTuTioms AND I'm

CONVINCED THAT AMERICA& Sal IS STILL, OVERALL, BY FAR

THE WORLD'S BEST. BY ALMOST ANY MEASURE'"NUMBER OF

SCIENTISTS, QUALITY OF UNIVERSITY PROGRAMS, NOBEL PRIZES,

AMOUNT OF MONEY INVESTED "WE SURPASS ANY OTHER NATION.

WE HA S TREMENDOUS TOOLS AND RLSOURCES AVAILABLE, AND

OUR TECHNICAL COMMUNITY IS CAPABLE OF moHENTous ACHIEVEMENTS.

WE ALL AGREE OH THE NEED TO MAINTAIN AND STRENGTHEN

THE HEALTH OF OUR Sal ENTERPRISE AS A.NATIONAL RESOURCE.

BUT THAT, IN ITSELF, WOULD BE INADEQUATE POLICY GUIDANCE

TO MEET THE GROWING'"AND MUCH DISCUSSED-TECHNOLOGICAL

CHALLENGES FROM FOREIGN INDUSTRIAL AND MILITARY COMPETITORS.

POLICIES THAT SERVED THE NATION WELL DURING DECADES OF

RELATIVE ECONOMIC AFFLUENCE AND OVERWHELMING AMERICAN

TECHNOLOGICAL SUPERIORITY OVER OTHER NATIONS MUST BE

21 AO:. 0-0-- 3
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MODIFIED TO DEAL WITH TODAY'S HARSHER CONDITIONS ALL

OF US HAVE A RESPONSIBILITY TO MAKE SURE THE NATION

GETS THE BEST POSSIBLE RETURN ON ITS FEDERAL INVESTMENTS

IN SCIENCE AND TECHNOLOGY.

THREE DISTINCT CRITERIA ARE EMBODIED IN OUR PROPOSED

PROGRAMS FOR FY 198N. BY APPLYING THOSE THREE CRITERIAAND

BY RESISTING THE TEMPTATION TO DIvERT SCARCE RESOURCES

TO QUICKFIXES OF SNORT TERM PROBLEMSWE'RE CONFIDENT

40E'v8 ESTABLISHED PRIORITIEa THAT ADDRE4 US NEEDS

FOR MANY YEARS TO COME.

ANY EVALUATION OF THE STATE OF AMERICAN SCIENCE

AND TECHNOLOGY TODAY CLEARLY REVEALS FIELDS OF RESEARCO

.RIPE FOR PROFOUND INTELLECTUAL AD4ONCES,/yIRTUALLY BURSTING

WITH EXCELLENT IDEAS AND PEophE MUCH OF MY OFFICE'S

EFFORTS FOCUS ON IDENTIFYING THOSE OPPORTUNITIES "AND

YOU'LL SEE THAT THEY CONSTITUTE THE AREAS OF GREATEST

GROWTH IN THE R&D BUDGET. WE'RE CONFIDENT HAT THESE

60HASES REFLECT DROAD AND INFORMED CONSENSUS OF THE

S8T COMMUNITY. WE'VE CONSULTED WITH THE SCIENCE AGENCIES,

TAPPED THE EXPERTISE OF THE WHITE HOUSE SCIENCE CONNCIL

AND THE WATINIAL ACADEMY OF SCIENCES, AND SOUGHT OUT

MANY, MANY INTERACTIONS WITH REPRESENTA-IVES OF THE

NATION'S SCIENCE AND TECHNOLOGY ORGANIZATIONS SO

THAT FIRST CRITERION OPPORTUNITY FOR SCIENTIFIC

18
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ADvANCE-GUIDES THE SELECTIONS OF AREAS FOR FASTEST

GROWTH.

SECOND. NOW ELSE Do we ASSURE THE BEST RETURN ON

OUR INVESTMENT? HERE WE'RE TALKING ABOUT PERTINENCE. AHD

WE HAVE TO REMEMBER THAT BASIC RESEAPCH DOESN'T EXIST

IN A VACUUM. SOCIETY "THAT IS, THE PEOPLE PAVING THE
67.

BILLS FOR FEDERAL PROGRAMS-DERIVE TWO TANGIBLE BENEFIT'S

PROM M. ONE IS THE EVENTUAL TRANSFER OF KNOWLEDGE

Fhom THE LAB TO SOCIETY-IN THE FORM OF TECHNOLOGICAL

INNOVATIONS THA? RESULT IN NEW INDUSTRIES, NEW JOBS.

AH6 IMPROVEMENTS IN OUR STANDARDS OF LIVING AND DUALITY

OP LIFE. WE ALL KNOW THAT TRANSFER OF KNOWLEDGE IS A

MYSTERIOUS PROCESS, DIFFICULT TO PREDICT AND RESISTANT

TO MANIPULATION. WHILE WE RECOGNIZE THAT IT'S UNWISE TO

TAMPER WITH MECHANISMS WE DON'T UNDERSTAND, WE CAB AT

LEAST FOCUS ON IMPROVING THE CLIMATE THAT PERMITS TRANSFER

OF KNOWLEDGE TO OCCUR. THAT MEANS STIMULATING GREATER

INTERACTION OF ACADEMIC, FEDERAL, AND INDUSTRIAL SCIENTISTS

AND ENGINEERS, AND MAKING SURE THE BEST R&D IS SUPPORTED

WELL ENOUGH TO PERMIT RAPID PROGRESS.

WE ALSO HAVE TO MAKE SURE THAT WE DERIVE EDUCATIONAL

AND TRAINING ADVANTAGES FROM FGOERALLY SUPPORTED

RESEARCH "BECAUSE ALL OF OUR EXPECTATIONS AND OPPORTUNITIES

FOR INDUSTRIAL PROGRESS CALL FOR A GROWIN' SUPPLY OF

4
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SKILLED TECHNICAL PERSONNEL. THE MOST DIRECT WAY TO

MEET THOSE NEEDS IS THROUGH UNIVERSITY RESEARCH. WHICH IS

SYNONYMOUS WITH THE PRODUCTION OF SCIENTIFIC AND TECHNICAL

PERSONNEL. THE OPPORTUNITY FOR GRADUATE STUDENTS TO

BECOME MEMBERS OF THE RESEARCH COMMUNITY AS PARTNERS

IN FACULTY RESEARCH PROJECTS IS OFTEN THE MOST IMPORTANT

PRODUCT OF A RESEARCH GRANT. FEDERAL PROGRAMS MUST

ONCE AGAIN EMPHASIZE THIS DUAL BENEFIT FROM UNIVERSITY

RESEARCH AND MAKE SURE THE ACADEMIC RESEARCH COMMUNITY

IS FAIRLY TREATED IN COMPETITION WITH OTHER RESEARCH

PERFORMERS.

THE THIRD CRITERION IS ONE YOU'VE HEARD ME DISCUSS

BEFORE "'THE APPROPRIATENESS OF THE ROLE OF THE FEDERAL
p

GOVERNMENT IN R &D. WITH EACH SUCCEEDING YEAR WE HAVE

TRIED TO DISTINGU SN MORE CLEARLY BETWEEN FEDERAL AND

PRIVATE SECTOR RESPONSIBILITIES. I WANT TO EMPHASIZE THAT

THIS MISSION IS MOT BORN OF IDEOLOGY. BUT PRACTICALITY. -

THE PntvAT. SECTOR. WHICH OPERATES IN TKE MARKETPLACE,

IS FAR MORE SUCCESSFUL THAN THE GOVERNMENT IN UNDERTAKING

COMMERCIALLY ORIENTED. SNORT"TERK TECHNOLOGY PROGRAMS.

SO WE'VE CONTINUED TO SHIFT THE FEDERAL ROLF AWAY FROM

DEMONSTRATIONS OF TECKNOLOGY AND BACK TOWARDS in

APPROPRIATE ROLE OF BASIC RESEARCH AND NON-COMMERCIAL

DEVELOPMENT-
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1 SAID AT THE OUTSET THAT R &D ARE TOOLS TO HELP

THE NATION. LET nE REYIEW, BRIEFLY MAJOR NATIONAL

GOALS THAT ARE PARTICULARLY AFFECTED BY OUR R&D POLICY.

CERTAINLY DEFENSE 1S A MAJOR ELEMENT OPTNE OYERALL

R&D BUDGET. I REALIZE THAT THIS COMHITTEE IS NOT DIRECTLY

INYOLYED WITH DEFENSE 1410, BUT 1 DO WANT TO EMPHASIZE THE

GREAT RELIANCE THE UNITED STATES PLACES ON MAINTAINING A

TECHNOLOGICAL ADVANTAGE OVER OUR ADVERSARIES "RATHER THAN

TRYING 70 MATCH UP IN TERMS OF TROOP STRENGTH AND

DEPLOYMENT.

UNFORTUNAT-GY, OVER A PERIOD OF TWENTY YEARS

4E IIAYE CONSISTENTLY UNDERINYESTED IN DEFENSE

110--IN EFFECT COASTING ON THE ADYANgAGE WE HELD MANY

YEARS AGO. THAT NEGLECT HAS CAUGHT UP WITH US AND TRULY

THREATENS THE BASIS OF OUR SECURITY. THAT BALD REALITY IS

THE REASON FOR THIS ADMINISTRATION'S EMPHASIS ON DEFENSE

R&D IN PREYIOUS BUDGETS AND IN THIS ONE AS WELL EVEN SO,

WE'RE INVESTING A PAR SMALLER PORTION OF OUR RESOURCES IN

DEFENSE TODAY THAN WE DID TWENTY YEARS AGO

OUR OTHER MAJOR CONCERN IS HOW FEDERAL INVESTMENT AND

LEAOERSHIP IN RiD CAN CONTRIBUTE TO THE NATION'S ECONOMIC

PROGRESS. THIS ISN'T A NEW ISSUE, OUT IT'*S BECOME

WO.



SPOTLIGHTED IN THE PAST FEW YEARS BECAUSE OF THE RISE IN

TECHNOLOGICAL AND INDUSTRIAL COMPETENCE AND ASPIRATIONS Of

MANY OTHER NATIONS. WE'RE SEEING NOW AS IF WITH NEW.EYES,

THAT FOR A HIGHLY TECHNOLOGICAL INDUSTRIAL SOCIETY LIKE

OURS, SLUGGISH TRANSFER OF HEW KNOWLEDGE AND EXPLOloATION

OF NEW TECHNOLOGY CAN HAVE PROFOUND, TRAGIC IMPACTS ON

MATURE INDUSTRIES.

R&D IS NO PANACEA FOR MANY OF THE PROBLEMS OF

COMPETITIVENESS THAT WS INDUSTRY MUST MEET BUT I

THINK WE ALL SHARE THE BELIEF THAT IT CAN HELP AND THAT

WE MUST USE IT AS EFFECTIVELY AS WE CAN. HOREOVER, R&D

IS THE ESSENTIAL SOURCE OF KNOWLEDGE FOR NEW INDUSTRIESAND,

EVENTUALLY, NEW JOBS. AS A NATION WERE COMMITTED TO

GROWTH THROUGH NEW TECHNOLOGY/ THAT OUR FUTURE. SO

WE'RE CONFRONTED WITH THE CHALLENGE OF USING FEDERAL

R&D PROGRAMS TO ACHIEVE MAXIHUM IMPACT ON OUR DESTINY.

FOR THAT REASON YOU'LL FIND THAT A NUMBER OF OUR PROPOSED

FY 1184 INITIATIVES ARE DESIGNED TQ FACILITATE THE

INTERACTION BETWEEN FUNDAMENTAL RESEARCH AND 1:s EVENTUAL

APPLICATIONS IN INDUSTRY.

WERE ALSO ENCOURAGING, THOUGH HOT NECESSARILY AS PART

OF THE BUDGETS NEW KINDS OF INTERACTIONS BETWEEN UNIVERSITIES,

FEDERAL LABORATORIES, AND INDUSTRY. I'LL GIVE AN EXAHPLE

A BIT LATER, BUT LET ME ADD THAT I'VE OBSERVED STRONG, NEW

22
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INTEREST FROM MANY INDUSTRIES AND UNIVERSITIES IN GETTING TO._

KNOW EACH OTHER BETTER AND IN TRYING TO SEE HOW THEY CAN

HELP EACH OTHER ACHIEVE THEIR GOALS. I ATTRIBUTE Dille...

HEALTHY DEVEOPHENT.PRIMARILY TO A NEW"AND1 CERTAINLY '

HOPE LASTINGREALIZATION OF THE NEED TO IMPROVE OUR DOMESTIC

CLIMATE FOR TRANSLATING RESEARCH INTO NEW TECHNOLOGIES.

BEFORE DISCUSSING SPECIFICS OF THE FY 1984 R&

PROGRAMS, I'D LIKE TO HIGHLIGHT SEVERAL OSTP ACTIONS

DURING THE AST YEAR THAT HAVE IMPORTANT POLICY SAMIFICATIONS

I'LL ONLY MENTION IN PASSING.THE ADONISTRATION'S NEW

SPACE POLICY. WHICH I DISCUSSED WITH THE SUBCOMMITTEE OH

SPACE SC,LENCE AND APPLICATIONS LAST AUGUST. I SAID AT THAT '

TIME THAT WE WERE DETERMINED TO TAKE ADVANTAGE OF THE SUPERB

CAPABILITIES OF THE SPACE SHUTTLE FOR A NEW GENERATION OF

RESEARCH AND APPLICATIONS IN SPACE. ITE'VE ALL TAKEN GREkT

PRIDE IN THE CONTINUED SUCCESS OF THE SHUTTLE PROGRAM.

INCLUDING THE FIRST LAUNCH OF COMMERCIAL PAYLOADS

IM 1982. THIS YEAR WE EXPAND THE OPERATIONAL FLEET TO.

TWO ORBITERS. AND WE INTEND TO PROVIDE THE NECESSARY

FUNDING TO ENSURE THE FUTURE OPERATION OF A FOUR-ORBITER

FLEET "WHICH IS ADEQUATE TO MEET CURRENT PROJECTED

DEMANDS FOR LAUNCH CAPACITY.

OVER THE NEXT FEW YEARS THE SHUTTLE. AND ITS HIGH'ENERGY

23
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44.

UPPER STAGE, WILL SE THE CENTERPIECE OF A HETV OF

TRULY EXCITING NEW SCIENTIFIC SATELLITES. {MANY OF

THOSE HAVE SEEN UNDER DEVELOPMENT FOR SEVERAL YEARS

NOW, SUCH AS THE SPACE TELESCOPE OR THE GALILEO JUPITER

SPACECRAFT. BUT I WANT TO CALL YOUR ATTENTION X0 OUR

PROPOSED VENUS RADAR MAPPER AS AN EXAMPLE OF HOW NASA,

DRAWING ON ITS EXPERIENCE AND SUCCESSEi>4191S BEEN ABLE

TO REDUCE THE'COMPLEXITY AND COSTS OF PLANETARY PROGRAMS

AND STILL ACHIEVE MAJOR SCIENTIFIC OBJECTIVES.

LACE IN 1982 WE ALSO COMPLETED OUR REVIEW OF THE FEDERAL

ROLE IN AERONAUTICS RESEARCH AND TECHNOLOGY. DR. VICTOR

REIS 01 OSTP DISCUSSED THAT STUDY WITH THE SUBCOMMITTEE

ON TRANSPORTATION, AVIATION, AND MATERIALS. THIS TURNED

OUT TO BE AN AREA WHERE THE ADMINISTRATION AND THIS

COMMITTEE WOUND UP IN STRONG AGREEMENT ON PRIORITIES,AND

OPPORTUNITIES IOU'LL FIND IMPLEMENTATION OF THAT AERO

POLICY IN BOTH THE NASA AND DEFENSE R&D PROGRAMS FOR FY 190.

' MR. CHAIRMAN, 1.'11 VERY PROUD OF THE ABILITIES AND

ACCOMPLISHMENTS OF NY STAFF AND OF THE MANY PEOPLE FROM

OTHER FEDERAL ORGANIZATIONS WHO HAVE CONTRIBUTED SO MUCH

TO STUDIES LIKE THE TWO I JUST MENTIONED. BUT I'M ALSO

DELIGHTED TO POINT TO THE ACHIEVEMENTS OF THE WHITE

HOUSE SCIENCE COUNCIL, A GROUP OF 13 DISTINGUISHED

ACADEMIC AND INDUSTRIAL SCIENTISTS WHOSE INVESTIGATIONS
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AND ADVICE NAVE PROVEN TO Be INVALUABLE TO ME.

ONE PARTICULAR.WHSC STUDY7-A TMOROUGN REVIEW OF .

OUR FEDERAL LABORATORIES--IS NOW NEARLY COMPLETE. ALTNOUGH

I WON'T PRESUME TO ANTICIPATE THE PANEL'S FINAL CONCLUSIONS,

OUR INTERACTIONS SO FAR SUGGEST TO ME THAT THEY'RE FUMING

SEVERAL IMPORTANT AREAS IN WHICH TNE LABS CAN PROVIDE

EVEN GREATER SERVICE TO THE NO.TION INDICATIONS ARE

TNAT THIS RESOURCE, WHICH CLAIMS ABOUT ONE-THIRD OF

THE ENTIRE FEDERAL R&D BUDGET, CAN CONTRIBUTE SUBSTANTIALLY

TO OUR NATIONAL NEEDS IN DEFENSE AND CIVILIAN TECHNOLOGY''"

AND THAT WE SHOULD FIND BETTER WAYS TO MAKE THAT HAPPEN.

IN ADDITION TO OUR EMPHASIS ON GROWTH IN UNIVERSITY

RESEARCH TO STRENGTNEN THE KNOWLEDGE AND PERSOpNEL

FOUNDATION FOR FUTURE INDUSTRIAL NEEDS. THE ADMINISTRATION

HAS,CONTIRUED TO PURSUE OTHERS NON-BUD,ETARY ACTIONS AS

PART OF ITS POLICIES TO IMPROVE THE CLIMATE FOR PROGRESS

IN INDUSTRIAL TECNNOLOGY WE'VE FOCUSED EFFORTS IN

TNE PAST YEAR IN THREE ADDITIONAL AREAS

THE PATENT OFFICE. UNDER THE ABLE HAND OF COMMISSIONER,

HOSSINBHOFF$ HAS EMBARKED ON A PLAN TO COMPUTERIZE ITS

OfFnATIONS; THAT WILL SIGNIFICANTLY REDUCE THE TIME

INVOLVED IN PATENT PROCESSING IN THE PAST YEAR THE

CONGRESS HAS ALSO MADE IMPORTANT LOWTRIBUTIONS IN TNE

21-A9S 0--g3----4
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PASSAGE OF LEOSLATION THAT FACILITATES VOLUNTARY ARBITRATION

OF PATENT DISPUTES.

THE ADMINISTRATION BELIEVES TRADITIONAL ANTITRUST

POLICY RAS BEEN UNNECESSARILY RESTRICTIVE (PI PREVENTING

ISIOUSTRIES FROMCPOOLING RESOURCES FOR R&D. GUIDELINES

ARE IN PREPARATIQN THAT WILL PERMIT GREATER 1NDUSTRTAL

PARTICIPATION IN LONGTERM, HIGMRISK RESEARCH. THIS

IS ANOTHER EXAMPLE OF TRYING TO ENCOURAGE INSTITUTIONS

TO BROADEN THEIR R$B, TO TAPIINTO THAT RICH POTENTIAL

THAT LIES BETWEEN SECTORS.

THE THIRD AREA CONCERNS'REGULATiON IT'S NO SECRET THAT

THE ADMISISTRATION.DELIEVES THAT, IN GENERAL, GOVERNMENT

IMPOSES UNNECESSARY AND EXPENSIVE BURDENS ON BOTH INDIVIDUALS

AND INSTITUTIONS.. tIY OFFICE-HAS BEEN LOOKING SPECIFICALLY

AeREGULATIONT DEALING WITH ENVIRONMENTAL AND HUMAN SAFETY;

WMICH ARE OSTCHSIBLY BASED on TECMNICAL CONSIDERATIONSTHAT

IS/ SOME CONCEPT OF DETECTABLE RISKS AND HAZARDS. BUT

LAWS AND REGULATIONS TEND TO GET STUCK IN TIME, AHD

SCIENTIFIC UNDERSTANDING ANMECNNIGUES RACE QUICKLY

AHEAD..

THERE ARE TWO CONSEQUENCES,, FIRST, EACH YEAR WE'RE

CAPABLE OF DETECTING SMALLER AMOUNTS OF PROHIBITED

THAN THE ORIGINAL REGULATIONS ENVISIONED' SO AN
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ESSENTIALLY UNCHANGED PHYSICAL ENVIRONMENT CAN NONETHELESS GROW

MORE HAZARDOUS BY LEGAL DEFINITION YEAR BY YEAH. SECOND.

ADVANCES IN KNOWLEDGE CAN PERMIT INCREASINGLY PRECISE ,

CHARACTERIZATION OF THOSE HAZARDS WE OUGHT TO BE HIGHLY

CONSCIOUS OF AND ALLOW US TO MODIFY U. ..:ESSARY'CONTROLS ON
. .

'OTHERS. THE RESULT WOULD BE GREATER PUBLIC SAFET1I AND,

PERHAPS, LESS OVERHEAD COST TO THE PUBLIC' WHO. ULTIMATELY,

PAY FOR REGULATION.

THIS YEAR OSTP HAS BEGUN THE DIFFICULT TASK OF

MAKING AN ASSESSMENT OF CURRENT SCIENTIFIC KNOWLEDGE

ABOUT HUMAN CARCINOGENS OUR GOAL IS TO THEN DEVELOP POLICY

GUIDELINES THAT WILL INPROVE THE SCIENTIFIC BASIS FOR

CARCINOGEN REGULATIONS THAT IMPACT wiony ON INDUSTRY,

GOVERNMENT. AND EVERY 00. OF US. HEEDLESS TO SAY, THIS

IS PROVING TO BE A CHALLENGE, DO' WE SEE THIS PROCESS

AS A MODEL FOR DOING SIMILAR UPDATES IN OTHER AREAS OF

REGULATION.

TA'S CHALLENGE TO FOCUS OUR ATTENTION ON THE TRULY

SERIOUS THREATS"RATHER THAN SPREAD OUR VIGILANCE

UNNECESSARILY BROADLY "COMES UP IN OTHER KINDS OF

REGULATED ACTIVITIES. WE'RE TRYING NOW TO APPLY A SIMILAR

KIND OF SELECTIVE ATTENTION TO PROBLEMS OF CONTROLS ON

THE EXPORT OF STRATEGIC TECHNOLOGIES AND SCIENTIFIC INFORMATION.

AGAIN, THE CHALLENGE IS TO IDENTIFY THOSE TECHNOLOGIES WHOSE
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LOSS wOULD SERIOUSLY COMPROMISE OUR SECURITY, THEN RIGOROUSLY

PROTECT THEM wITHO4T UNNECESSARILY IMPEDING THE FREE FLOW

OF SCIENTIFIC COMMUNICATION. BUT TRYING TO APPLY

CONTROL REGULATIONS BROADLY ALMOST GuAANTEES A SYSTEM

VULNERABLE TO FAILURE. IN ADDITION TO THE ADMINISTRATION'S

ONGOING WORK THROUGH COCOM TO SECURE AGREEMENT AMONG

OUR ALLIES ON A BETTER ENFORCEMENT STRATEGY, OSTP IS

CURRENTLY WORKING WIT THE RATIONAL SECURITY COUNCIL

TO DEVELOP A REALISTIC POLICY ON SCIENTIFIC COMMUNICATION

AND NATIONAL SECURITY

LET HE MENTION ONE OTHER AREA OF ACTIVITY BEFORE i

DISCUSS THE PROPOSED FY 1984 PROGRAMS. OSTP HAS LED '

ADMINISTRATION EFFORTS TO EXPLORE OPPORTUNITIES FOR SHARING

SOME OF THE COSTS AND RESOURCES FOR RESEARCH WITH OTHER

NATIONS WHO ARE WORKING ALONG PARALLEL TRACKS. IN THE PAST

'YEAR, AS A CONSEQUENCE OF THE JULY 1982 VERSAILLES SUMMIT,

wevE SEEN HOLDING DISCUSSIONS WITH WESTERN EUROPEAN NATIONS

AND JAPAN OH SHARED RESEARCH IN SUCH AREAS AS FUSION,

HIGH-ENERGY PHYSICS FACILITIES, AND PLANETARY EXPLORATION.

OSTP IS ALSO DIRECTING THE EFFORT TO ESTABLISH GREATER

COOPERATION WITH INDIA IN RESEARCH ON FOOD PRODUCTION,

HEALTH, BIOMASS FOR ENERGY, AND MATERIALS SCIENCES.

THIS EFFORT GREW OUT OF DISCUSSIONS BETWEEN PRESIDENT

REAGAN AND PRIME MINISTER GANDHI DURING HER US VISIT

LAST JULY. WE ALSO CONTINUE TO WORK TOWARD EXPANDED
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SCIENTIFIC INTERACTION WITH THE PEOPLE'S REPUBLIC OF CNINA.

MR. CHAIRMAN, THE COMPLETE BUDGET PROPOSAL, AS WELL

AS THE SPECIAL ANALYSIS ON RESEARCH AND DEVELOPMENT,

PROVIDE-A DETAFE-ED. DESER4 44-1-efi-OF-HOW THE ADMIRMYRATTOR

IS IMPLEMENTING ITS POLICY PRIORITIES IN THE NEXT

FISCAL YEAR. !'M SURE THAT ;HE COMMITTEE, IN STUDYING

THOSE PROPOSALS OVER THE COMING MONTHS, WILL PARTICULARLY

SCRUTINIZE THE SUBSTAgTIA1 GROWTH WE'RE PROPOSING IN

MANY AREAS OF R&D. IR LIGHT OF THE CURRENT ECONOMIC

CRISIS, AND THE NEED TO REDUCE THE FEDERAL DEFICIT,

YOU'LL WANT TO ASSURE YOURSELVES THAI THESE INCREASES

ARE NECESSARY AT THIS CRITICAL TIME. I THINK THE TESTS

OF THEIR NECESSITY ARE SIHPLE ONES: WHAT IMPACT WILL

TNOSE INCREASES HAVE ON THE NATION'S LONG-TERM ECONOMIC

REVITALIZATION? WILL THEY TRULY IMPROVE THE ABILITY "AND
4a.

CLIMATE'"FOR S&T INSTITUTIONS AND PERSONNEL TO CONTRIBUTE

TO OUR NATION'S LONGTERM ECONOMIC REVITALIZATION?

I CAN GIVE YOU OUR ANSWER TO THOSE QUESTIONS. WE'RE

CONVINCED THAT THOSE AREAS OF R&D PROJECTED FOR GROWTH

WILL MAKE IMPORTANT CONTRIBUTIONS TO AMERICA'S TECHNOLOGICAL

LEADERSHIP IN COMING YEARS. WE EXPECT TO REAP A HARVEST

OF INNOVATION AN*. TRAINED PEOPLE FROM THIS 'VESTMENT.

THEIR IMPACT WILL BE MEASURED IN SUTURE IMPROVED COMPETI-

TIVENESS OF OUR INDUSTRIES, IMPROVED BALANCE OF TRADE,

ft
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AND CREATION or NEW JOBS FOR A4ERICAN WORKERS.

i WANT TO RAKE CLEAR THAT WE'RE NOT PROPOSIEG A 4

GENERAL INFUSION OF FEDERAL FUNDS INTO R &D, EVEN THOUGH

NARY AREAS HAVE BEEN CONSISTENTLY UNDERFUNDED OVER THE

PAST DECADE. BO, THE GROWTH 14 SELECTIYE IT'S GUIDED

BY BOTH INTELLEt.TUAL OPPORTUNI Y Ala coNs-veRw RELEVANCE

TO INDUSTRIAL NEEDS IT'S DECIDEDLY lia/ SCIENCE FOR

SCIENCE'S SAKE. BORECVER EVEN IN THOSE TARGET AREAS

OF HIGH OPPORTUNITY. OUR INTENT IS la TO SIMPLY BEEF

UP A FIELD BY INCREASING 'NE HOMIER OF PROJECTS"BY

FUNDING THE NEXT-BEST i0 OR 15 PERCENT OF THE PROJECTS

THAT MAP TO BE TURNED DOWN IN °REY1OUS LEAN YEARS.

THE REAL RETURN ON THIS ADDED INYESTMENT011LCDME

FROM CONCENTRATION ON THE VERY BEST PROJECTS WE CAN IDENTIFY''

AND BY PROVIDING ENOUGH FUNDING TO PERMIT THOSE NUCLEI TO

GROW INTO WORLD-LEADING CONCENTRATIONS OP RESEARCH EXCELLENCE.

THIS APPROACH WILL NUT NECESSARILY BE POPULAR WITH THE

BROAD R&D COMMUNITY, WHICH MAY EXPECT THIS GROWTH

LH R&D TO BE A RESPONSE TO CONSTRAINED FUNDING OVER THE

YEARS. BNT OUR RESPONSIBILITIES ARE GRAVE THESE DAYS,

AND WE HAVE TO CHANNEL RESOURCES TO THOSE PLACES WHERE

WE THINK THEY'LL HAVE THE GREATEST IMPACT.

LET ME ILLUSTRATE THIS APPROACH WITH A COUPLE OF

EXAMPLES.
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NEW TECIINOLOGY IS INCREASINGLY BEING BUILT ON

ADVANCES IN MATERIALS "FINELY TOOLED SEMICONDUCTORS FOR

MICROELECTRONICS. NEW ALLOYS AND CERAMICS FOR HIGH PERFORMANCE

ENERGY CONVERSION, POLYMERS AS REPLAcEMENTS FOR STRUCTURAL

METALS. WE'RE ENTERING AN-ERA IN WHICH WELL NOT ONLY SHIFT

AWAY FROM RELIANCE ON INCREASINGLY SCARCE NATURAL MATERIALS,

BUT IN WHICH WE CAN PROCESS COMMON RAW MATERIALS INTO

EXOTIC NEW COMPOUNDS WITH ASTOUNDING PERFORMANCE. TO.ABRROW'S /I

HIGH-TECHNOLOGY MARKETPLACE WILL BE INFUSED WITH THOSE NEW

MATERIALS.

WE SEE AN EXCITING POSSIBILITY HERE TO CAPITALIZE
.

ON AMERICAN EXPERTISE WITH THE DEVELOPMENT OF A NATIONAL

ADVANCED MATERIALS RESEARCH CENTER AT LAWRENCE BERKELEY

LABORATORY. LEL, WHICH IS A SUPERB DEPARTMENT OF ENERGY

LABORATORY LOCATED AT THE UNIVERSITY OF CALIFORNIA, HAS

RECOGNIZED THREE THINGS. FIRST, SCIENCE HAS MADE

ENOUGH PROGRESS IN RECENT YEARS TO BRING A VARIETY OF

DISCIPLINES TO A NEW THRESHOLD In UNDERSTANDING MATERIALS.

SECOND, THE POTENTIAL APPLICATIONS OF THIS KNOWLED E,

AS IT'S DEVELOPED, WOULD SPREAD THROUGHOUT OuR HI (0 H-TECHNOLOGY

INDUSTRIES. AND THIRD, THIS IS AN AREA OF BASIC SCIENCE

IN WHICH THE UNITED STATES now Noon A DECISIVE WORLD

LEAD THAT CAN BE BROADLY EXTENDED.

ALTHOUGH THE INITIAL FUNDING FOR THIS CENTER WILL SE
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LARGELY FEDERAL, WE ALREADY KNOW OF WIDE INDUSTRIAL

INTEREST IN WORKING WITH LBL AS THE CENTER DEVELOPS.

WE SEE THIS FACILITY AS A CRUCIBLE FOR ESTABLISHING NEW

MEANS OF UNIVERSITY/ FEDERAL LABORATORY/INDUSTRY INTERACTION

AND COOPERATION. WE'RE VERY ENTHUSED AT THE PROSPECTS

FOR SUCCESS AT LBL

ju ANOTHER AREA, YOU'LL NOTICE THAT WE'RE PROPOSING

HEALTHY INCREASES IN MANY OF THE NATIONAL SCIENCE

FOUNDATION PROGRAMS FOR THE COMING YEAR. THESE REFLECT

BOTH THE RESEARCH OPPORTUNITIES I'VE ALREADY DISCUSSED,

AND ALSO THE MISSION OF NSF, WHICH IS TO SUPPORT BASIC

RESEARCH IN THE NATION'S UNIVERSITIES--WHICH REQUIRE

SPECIAL ATTENTION.

IN SPITE OF THE FEDERAL INVESTMENT IN BASIC RESEARCH

OVER THE PAST TWENTY YEARS, OUR ACADEMIC INSTITUTIONS ARE

GROWINGSHABBY--AT LEAST IN THE AREAS OF PHYSICAL SCIENCES

AND ENGINEEAINO--PARTLY BECAUSE AN INORDINATE SHARE

OF THAT SUPPORT HAS GONE TO OTHER INSTITUTIONS, PARTICULARLY

FEDERAL LABORATORIES. WITH FEW EXCEPTIONS UNIVERSITIES

HAVE BECOME LESS AND LESS ATTRACTIVE PLACES TO PURSUE

RESEARCH CAREERS IN THOSE FIELDS. INADEQUATE EQUIPMENT

AND INSTRUMENTATION ARE LIMITING THE QUALITY OF BOTH'

RESEARCH AND EDUCATION. SALARIES FOI YOUNG FACULTY

OW THAT MANY OF THE BRIGHTEST NEW RESEARCHERS

32
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FOREGO WHAT, NOT HAM YEARS AGO, WOULD HAVE BEEN THEIR

PREFERRED CAREER CHOICES. WHEN I-HEAR THE PRESIDENT

OF MIT COMPLAINING THAT HE CAN'T FIND QUALIFIED APPLICANTS

FOR SOME ENGINEERING FACULTY POSITIONS, I KNOW WE ALI.
Ha

HAVE A. PROBLEM.

MOREOVER MARY OF THE BEST UNIVERSITY RESEARCH

PROJECTS HAVEN'T BEEN FUNDED AT HIGH ENOUGH 'LEVELS TO

TAKE FULL ADVANTAGE.. THEIR POTENTIAL. SOMEHOW WE'VE

ARRIVED AT THE INDEFENSIBLE POSITION OF CREATING THE

POOREST CLIMATE FOR RESEARCH IN THE PLACE THAT OUGHT

TO NAVE THE BEST. THAT BOB. TO BE CHANGED, BOTH TO

PROTECT THE WORLD-LEADING BASIC RESEARCH CAPABILITY

WE'VE BUILT UP OVER THREE DECADESAND TO MAKE SURE

THE UNIVERSITIES CAN UPHOLD THE HIGH STANDARDS FOR

EDUCATION THAT WE'VE COME TO RELY ON FROM THEN.

I WANT TO DWELL ON THIS CRITICAL PROBLEM OF EDUCATION,

BECAUSE IT UNDERLIES THE FUTURE OF OUR WHOLE CIVILIAN

AND DEFENSE R&D CAPABILITIES WE CAN'T LOSE SIGHT OF

THE SINGLE MOST ESSENTIAL INVESTMENT FOR OUR FUTURE--THE

EDUCATION OF TODAY'S YOUTH TO BECOME TOMORROW'S TALENT.

BY FAR THE MOST IMPORTANT PART OF THAT TRAINING TAKES

PLACE BY PARTICIPATION IN UNIVERSITY BASIC RESEARCH,

AS GRADUATE STUDENTS PROGRESS FROM NOVICE RESEARCHERS

4 TO NEW SCIENTISTS AND ENGINEERS READY TO TAKE THEIR
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PLACES IN UNIVERSITIES, INDUSTRY, AND FEDERAL LABORATORIES

THIS SALIENT FACT GIVES ADDED VALUE TO RESEARCH FUNDED

IN UNIVERSITIES, AHD IT ACCOUNTS TO AN IMPORTANT EXTENT

FOR THE EMPHASIS ON FEDERAL FUHOING OF RESEARCH THROUGH

THE NATIONAL SCIENCE FOUNDATION

IN FISCAL YEAR 1983 NSF GRANTS SUPPORTED

APPROXIMATELY 9600 GRADUATE STUDENTS IN SCIENCE AND

ENGINEERING; THE LEVEL OF FUNDING WE PROPOSE FOR FY

1984 WILL SUPPORT 10,400 OF THOSE STUDENTS, WHO WILL

THEN BE AVAILABLE FOR THE LARGE S&T INDUSTRIAL PERSONNEL

NEEDS PROJECTED FOR THE END OF THE DECADE AND BEYOND.

WE'RE DETERMINED THAT THE UNITED STATES WILL FACE

COMING TECHNOLOGICAL CHALLENGES WITH THE WORLD'S STRONGEST

RESEARCH AND TRAINING ENTERPRISE

AT THE SAME TINE WERE AWARE THAT AN IMPORTANT PART OF

OUR EDUCATIONAL SYSTEM IS INCREASINGLY COMPROMISED BY

THE WORSENING ABILITY OF UNIVERSITIES TO COMPETE WITH

INDUSTRY FOR TECHNICALLY TRAINED PEOPLE"NOTABLY RECENT

PHOS.FOR ENTRY-LEVEL CACULTY POSITIONS IN THE PAST TSAR

WE'VE BEEN CONSULTING WITH MANY PROFESSIONAL GROUPS AND

UNIVERSITIES ABOUT THIS PROBLEM, WHICH HAS ALSO BEEN A FOCUS

OF THIS COMMITTEE OUR COMMON CONCERN IS TO FIND WHEA\

THE FEDERAL GOVERNMENT CAN APPLY RESOURCES ANL LEADERSHIP
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TO INITIATE SOME NEEDED IMPROVEMENTS IN SCIENCE AND

ENGINEERING EDUCATION*

A

WE'VE NOW DEVISED SEVERAL SPECIFIC NEW PROGRAMS TO

ADDRESS WHAT WE FEEL IS THE MOST CRITICAL mum THE

INADEQUATE SUPPLY OF NEW JUNIOR ENGINEERING AND SCIENCE

FACULTY IN UNIVERSITIES'AHD THE SHORTAGE OF QUALIFIED

SECONDARY SCHOOL SCIENCE AND MATH' TEACHERS.

ONE PROGRAM. CALLED PRESIDENTIAL YOUNG INVESTIGATOR

AWARDS AND ADMINISTERED BY NSF, WILL ATTRACT RECENT PHDS

TO UNIVERSITY RESEARCH WHO MIGHT OTHERWISE CHOOSE

HON - TEACHING CAREERS IN INDUSTRY OUTSTANDING YOUNG

INVESTIGATORS WILL BE ELIGIBLE FOR UP TO FIVE YEARS OF

RESEARCH SUPPORT UNDER THIS PROGRAM. UP TO $1000000

PER YEAR OF SHARED FEDERAL AND PRIVATE SUPPORT. THIS

MATCHING PROVISION WILL PROVIDE SOME EXTERNAL INFLUENCE

ON THE FIELDS OF SCIENCE AND ENGINEERING THAT WILL BE

EMPHASIZED. REFLECTING HION PRIORITY NEEDS OF INDUSTRIAL

PARTICIPANTS. THE UNIVERSITIES WOULD PAY THE FACULTY

MEMBERS SALARY. SO THE ENTIRE AWARD AMOUNT WOULD BE

AVAILABLE FOR RESEARCh. WE ENVISION UP TO 200 NEW

AWARDS EACH YEARJ WITHIN FIVE YEARS THERE WOULD BE ONE

THOUSAND YOUNG FACULTY--A SIGNIFICANT PORTION OF THE

NATION'S UNIVERSITY RESEARCH FACULTIN THE PROGRAM

s.

..,
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THERE ARE ALSO SEVERAL PROGRAMS AIMED AT SHORTAGES OF

QUALIFIED SCIENCE AND MATH TEACHERS IN SECONDARY SCHOOLS.

ONE IS A PROGRAM IN NSF TO PERMIT CURRENT SCIENCE AND MATH

TEACHERS TO UPGRADE THEIR SUBJECT MATTER SKILLS THROUGH

UNIVERSITY COURSES. OVER A PERIOD OF THREE TO FIVE YEARS,

THE PROGRAM WOULD BUILD UP TO ABOUT 10,000 PARTICIPANTS

PER YEAR- THIS PROGRAM ALSO REQUIRES MATCHING NON-FEDERAL

FUNDS. A COMPAAION PROGRAM. IN THE DEPARTMENT OF EDUCATION

WILL PROVIDE BLOCK GRANTS TO LOCAL SCHOOL DISTRICTS TO

PERMIT THEM TO TRAIN ADDITIONAL TEACHERS IN MATH AND

SCIENCE. THESE WOULD INCLUDE TEACHERS CURRENTLY IN

OTHER DISCIPLINES, RETIRED TEACHERS, AND INDIVIDUALS

IN BUSINESS AND INDUSTRY- APPROXIMATELY UAW TEACHERS

COULD BE TRAINED UNDER THIS PROGRAM OVER A FOUR-YEAR

PERIOD. THERE HILL ALSO BE A h;CNO vIIIBLE PRESIDENTIAL

SCIENCE.AND MATHEMATICS TEACHING AWARDS PROGRAM TO

HONOR OUTSTANDING SCHOOL TEACHERS AND THEIR SCHOOLS

AND TO EMPHASIZE THE NATIONAL IMPORTANCE OF GOOD SECONDARY

SCHOOL PROGRAMS-

THE COSTS FOR THESE EDUCATION PROGRAHS.WILL NOT BE

GREAT, BUT BY CONCENTRATING RESOURCES STRICTLY WHERE THEY'RE

MOST NEEDED-:ON GOOD .FACULTY1'WE ANTICIPATE SUBSTANTIAL

LONG-TERM BENEFITS-

40$

WE ALSO SEE 1Y 1984 AS 'A TIME To MAKE NEEDED INROADS ON
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THE OTHER MAJOR UNIVERSITY RESEARCH PROBLEM`" MOOED9461(

AND OBSOLETE RESEARCH EQUIPMENT AND INS RUMENTATION. MOST

OF THE ADDITIONAL SUPPORT FOR PURCHASE OF EQUIPMENT WILL BE

INCLUDED IN THE FUNDS ALLOCATED FOR RESEARCH, RATHER THAN AS

SEPARATO, COMPETING PROGRAMS. 111. MA, WE ESTIMATE THE

PROPOSE LEVEL OF BASIC RESEARCH FUNDING WILL INCLUDE NEARLY

$400 ?slalom FOR PURCHASE AND REPLACEMENT OF INSTRUMENTATION.

.10

MR. CHAIRMAN, I HAVE TRIED TO DESCRIBE NOW THE

ADMINISTRATION INTENDS TO IMPLEMENT EIS SCIENCE AND TECHNOLOGY :

POLICY "AND HOW THAT POLICY IS RESPONSIVE TO THE VERY REAL
.

PROBLEMS OUR NATION FACES'AS TH: LEADING INDUSTRIAL FORCE

TH THE WORLL MY FOCUS ON PROGRAMS- RATHER THAN ON NUMBERS,

REFLECTS KY STRONG CONVICTION THAT OUR SUCCESS WILL BE

MEASURED BY HOW WISELY WE USE, WHATEVER RESOURCES ARE 4VAILABLE,

NOT BY HOW MUCH WE SPEND.

NEVERTHELESS, I RE$OGNIZE THE INTEREST IN COMPARING

LEVELS'OF EXPENDITURES, 0 LEY ME MAKE JUST A FEW COMMENTS

ABOUT THE DATA THAT APPEAR ITI THE SPECIAL ANALYSIS OF THE

880 ORTION OF THE BUDGET

YOU WILL NOTE THAT THE COMPARISONS BETWEEN BASIC RESEARCH

IN FY 1985 AND 1984 ARE DOMINATED BY TWO THINGS: THE

LARGE INCREASES IN THE PHYSICAL SCIENCES ANDiNG/NEERING''SOME

15 PERCENT OV4R 01W YEARAND THE INCREASE OF ABOUT
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3 PERCENT FOR THE LIRE SCIENCES THE LIFE SCIENCES. A

...-

VERY PRODUCTIVE AND RICH AREA OF RESEARCH. NAVE EXPERIENCED
.

'A HIGH GROWTH RATE SINCE THE AID'ISN'S THAT GROWTH

FAR EXCEEDED THAT FOR THE INCREASINGLY CONSTRAINED

PHYSICAL SCIENCES UPON WHICH OUR INDUSTRIES SO DEPEND

TODAY THE LIFE SCIENCES ARE VERY HEALTHY. AND THE SMALLER

INCREASES WON'T AFFECT THEIR VITALITY IN A.CLIMATE

OF INTENSE FISCAL SCRUTINY. IT'S NO fONGER POSSIBLE TO

SPREAD INCREASES UNIFORMLY THROUGHOUT SCIENCE GIVEN

THE RESOURCES ALREADY COMMITTED TO THE LIFE SCIENCES

OVER THE YEARS, WE'RE CONFIDENT THAT THE MOST PROMISING

RESEARCH IN THOSE FIELDS WILL CONTINUE TO BE WELL

SUPPORTED WE NOW HAVE TO CONCENTRATE ON THOSE AREAS

IN THE PHYSICAL SCIENCES AND ENGINEERING THAT HAVE BEEN

NEGLECTED. YET WHICH PROMISE GREAT RETURN TO OUR FOREMOST

NATIONAL PRIORITIES "'INDUSTRIAL ADVANCES TO FUEL OUR

ECONOMY. AND DEFENSE

I BELIEVE FY 1984 CAN BE A PIVOTAL YEAR'FOR FEDERAL

PROGRAMS IN R&D. THE ADMINISTRATION HAS WORKED LONG AND

HARD TO STRUCTURE A SCIENCE AND TECHNOLOGY POLICY THA)

ADDRESSES CRITICAL NEEDS IN OUR SOCIETY THE PROGRAMS

PRESENTED TO YOU REPRESENT OUR IMPLEMENTATION OF THAT

POLICY. THE ADMINISTRATION IS ANXIOUS TO WORK WITH THE

CONGRESS TO SET THE COUNTRY ON A PRODUCTIVE COURSE TO

MAKE THE BEST POSSIBLE USE OF THE RESOURCES AND POTENTIAL

OF OUR UHIVERSIIIES, FEDERAL LABORATORIES. AND INDUSTRIAL

ENTERPRISE.

MR CHAIRMAN. THIS CONCLUDES MY FORMA PRESENTATION

' I WOULD DE HAPPY TO RESPOHD TO QUESTIONS ;ROM MEMBERS OF

THE COMMITTEE:

S.
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Mr. FL'QUA. Thank you very match, Dr. Keyworth. I want to start
out by saying that this is about a 180-degree turn in this presenta-
tion from what it has been in previous years, and I hope that
whether you want to ur not, maybe you can take some of the Credit
for it.

I think the'administration has addressed some very fundamental
9uestians. I nut4:ed in the budget briefing this special analysis back
in the case sectioli fur research and de% elopment, where you talk
about a new center fur materials research at Lawrence Berkeley,
the expansion or the sy nchatron light source, the aerodynamic sim-
ulation at Ames. You go on and talk about attracting high caliber
scientists and engineers, particularly young faculty members, into.
research, and encourage support fur their careers; creative interac-
tion, upgrade scientific research in universities, using the NSF and
DOD to improve teaching of science ad math in the Nation's sec-
ondary schools.

Those are things we have been talking about for some time that
needed attention.

We have tried to attract that. I' think this is very constructive, to
have it in the budget books. I give you credit, blame, whatever,
that it is in there.

I think it is very good and lt.certainly indicates a commitment,
as I interpret it that the ailminist-ition and the other agencies are
planning to !call) support some of these things that we need very
much for our well being, and, a.. you outlined in your statement,
you also mentioned the need fur Federal programs to insure techni-
cally trained personnel.

In addition to university research, what other programs would
you suggest to encourage young people to get a technical education,
and how do we encourage more math and science teachers?

Dr. KEYWOR1H. Mr. Chairman, I think we have all Come to real-
ize huw enormously complex this problem is of stimulating interest
in science and math in pre-college-age children. I think personally
the singlemust important thing we can do is attempt to restore edu-
cation, particularly in science, mathematics, and I might also add
foreign languages, as the highest povsible priority responsibility for
a parent.

What we have tried to do, as I am sure you realize, is generate
programswithin the ,National Science Foundation and the De-
partment of Educationthat will provide exactly that stimulus.

With more than, if I recollect, $100 billion spent each year in the
Unitec. States on precollege education, it is not an issue that is
going tu be addressed by 4 Federal program alone, but awareness is
increasing.

There have bee-ri innovative.programs ,in several states, including
California,

I think it is becoming a higher and higher priority national need,
and I think we are both trying to lead and respond tu that impor-
tant issue right now.

Mr. FUQUA. Thank you,
Mr. Sensenbrenner?
Mr. SENSENBRENNER. Thank you, Mr. Chairman. I would like to

follow up on the Chairman's questions relative to the secondary
school math and science education program.
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The Subcommittee on Science Research and Technology had a
number of beatings or at subject over the oast 1;ii years. One of
the things that Iyie-*ard again and again was that secondary
sch;x1 teacher salary structures were such that the .,,,00d math and
science teachers jumped off to a substantially higher paying job in
private industry,. thereby leaving the mediocre ..nd poo. science
and math teachers teaching the'kids.

G1%en the philosophy of local 4:untrol of education and local nego-
tiation of teachers' salary contracts, how does the idrninistration's
propoial address this problem?

Dr. KEYWORTH. Thank .you, Mr. Sensenbre nner. I think you-
_ really', bring out the key issue in the rather general response I

gave.
What we have tried to do is to provide, literally, presidential rec-

ognition to top teachers in mathematics and science. It is leader-
ship and stimulus, but it is not by itself going to rectify the prob-
lem. -- -

The real problem, as you said yourself, is the fact that precollege
public schoolteachers are paid at an absol el) unacceptably low
rate.

It is going to hay to be taken cake of at thb State and local gov-
ernment le%, 1. 1 ink there has been very little question about.
that. By the ulus that we are trying to provide in Our pro-
grams here, we will help toistimulate that, but nooi.polve it.

Mr. SENSENBRENNER. I agree with you. I would like to make an-
other point. Most of the contracts that are negotiated' between
school boards and teachers' unions set forth a uniform salary struc-
ture for teache. s with x number of years of service, regardless of
what they teach, whether it is the first grade or physical education
or calculus or advanced physics.

That really puts at a substankial disadvantage those teachers
that do have skills that are marketable outside of the educational
community.

I think we all recognize the problem; we are all very short on
sultitions.since olniously the Federal Government is not. going to loz
taking over paying highei salaries to good math and pcience teach-
ers all arouhd the country. ,

Dr. KEYWORTH. Let us draw an analogy for a second. We face the
same problem in engineering schools, where traditionally engineer.
ing faculty have been paid the same as everyone elsewith the ex-
clusion. of course, of the two precedents, the members of the legal
and medical professions.

In the last 2 years we have seen a. major change in a large
number of American universities, which are providing incremental

salary increases for engirieering faculty to react to the supply and
deinand to which you are referring.

Clearly, the same thing is warranted in precollege education, a nd
it will be interesting tosee what happens in the net year or two
as a large number of States are beginning to wrestle with this
problem.

Mr. SENSENBRENNER. Thank yOu very much.
Mr. FuquA. Mr. Brown?
Mr. BrtowN. Thank you, Mr. Chairman.
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Dr Keyworth, let me begin by seconding the remarks of the
Chairman and Mr Sensenbrenner with regard to the chabges that
we have perceked in addresbing borne of the science policy issues.

I think it is fairly .commendable that the administration is rec-
ommending a dynamic approach to some of the problem areas such
as science education and university laboratory obsolescence in this
budget

I doi't need to tell you hoa much the committee members are
gratified at that, and obviously we feel that your input-has been
helpful. That doesn't exhaust all of the good things that are in the
budget, but it would not be my proper role just to focus on the good
.things, would it?

You have commented in our statement the need to redress the
20-year imbalance in defthise exenditures and the large proportion
of the R&Dbudget that is now occupied by defense.

I think an analysis or review of special analysis case shows level
funding on civilian-oriented R&D for the last 3 years of about $13
billion and a very rapid growth in military R&D during that same
period, up- what is the figure there on military R&D?

Well, it is d%ery large figure; about twice as much or more than
,the civilian. I don't have the numbers right here before me

The breakdown on that shows that a good part of thatmaybe
halfis associated with the MX and the Trident.

Of course, if you believe in the MX and Trident. that is very im-
portant R&D, but, if Congress were to scrap both of those pro-
grams, you wouldn't have very much left and we see the situation
in its stark reality. which is that we are cutting civilian R&D sub-
stantially by the erosion of inflation, if nothing else; and we are
spending a hell of a lot more on defense.

Do you think that that is going to solve the problems of this
country?

Dr KEYWORTH Mr. Brown, I welcome the opportunity to re-
spond. because that is an :absolutely key question to understanding
this proposed R&D budget.

First, let me agree with your observations. We are seeing a 29-
percent increase in defense R&D.

Mr. BROWN. Real dollars?
Dr. KEYWORTH. Real dollars Fortunately the inflation rate has

been reduced sufficiently that the two are no longer substantially
different But the civilian R&D has not gone up. We have moved
from a near 50.'50 split between civilian and defense to a near two
to one

With reference to the Trident IL the D-'..i, and the MX missiles. I
must say without those activities I think our problems will be
much more serious than a problem of industrial competitiveness.

A nation severely stretched in a time of unilateral disarmament
is a nation that lacksoufficient commitment to maintain itself as
strong nation Howevdr, v.e must look carefully at what is happen-

_ ing--with in. the 'civilian jprograms.
Last year, this year.,and maybe for another year or two we have

opportunities to shift funding from areas of development whet e our
mcaeys have not been effectively or efficiently, spent in the past to
this area I will simply refer to as a Federal trust, this area of in-
suring tomorrow's technical manpower.

... 41



I agree with ;ou that as the Nation's R&D totalthat is defense,
industry's commitment, n'nd the Federal Government's civilian pro
gramsgrows, we must look at basic research, which is almost en-
tirely federally funded, as the source of talent to fuel Plat R&D In
that sense basic research is going to have to continue to grow at a
rate essentially the same as the total investment in R&D.

I think you are going to see.a resurgence of wisely directed Fed-
eral civilian R&D.

Mr. BROWN. This is not the forum to are.ie with your assertions
about whether or not those of us who favor a healthy or civilian
R&D are engaged in unilateral disarmament or other aspects of
our military ,philosophy, but I would point out that the numbers
that are revealed in Special K shows this administration is spend-
ing as much on the Trident and MX R&D, so-called, as they are on
all civilian R&D.

In my opinion, that is not an adeonate balance. I recognize.you
With th-at.----

Let meAsk you seieral specific questions., -.

You initiated in the past year or so some special inquirlies
into aeronautical R&D. The results of that are thoroughly corn
mendable in my view. You have underway an investigation of the
Federal labs, thoroughly commendable in my view, you are woik
mg on scientific communication problems and whether we need re
strictions on that.

in each of these cases the Congress would appreciate the oppOr
tunny to be consulted. One of them is already completed; the other
two are in process.

Specifically, on the scientific communication and national secu-
rity: I wouldn't want that study to be overwhelmed by the dogma
that I perceive in the executive branch and it should have some ex-
ternal input to it.

Do you think there is any chance of that?
Dr. K1.YWORTH. There is a chance that we will have communica-

tion wiyi the Congress, but there is no chance that the dogma, as
you refer to it, wail be introduced here. I want to point out that a
month or so ago the President was interviewed on the spur of the
moment by a member of the press and asked about exactly this
issue.

His response was that under no circumstances will we threaten
the creative environment that makes our universities best There
may be special cases where some care has to be taken, but I really
don't think America's academic research is going to come under in-
tense scrutiny. There may be dogma in some corners. but dogma
does not come from the White House.

Mr. BROWN. Thank you for that response.
Mr. FUQUA. Thank you, Mr. Brown.
Mr. Skeen?
Mr BREEN. Thank you, Mr. Chairman.
I want to welcome you. too, Dr. Keyworth. Also good to see a

fells.iv,' New Mexican,
' of the things I was most impressed with was the President's

mention of the quality of education initiative to encourage an lth-
prhement in the math and science instruction.
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I am a little confused During your testimony you spoke of some
of thesethe implementation of seine of these programs as if it
was in existence already or proposed. Cod you differentiate a
little for me on those programs that are in existence and working
and those that you have proposed?

Dr. KEYWORH. The bulk of the programs. Mr. Skeen, to which
you have referred are new introductions in the fiscal 1984 budget.
Our reason for not having put these in last year is really quite
straightforward, especially if one has worked with the private
sector, academic. and industrial groups to try to understand their

'input.
I don't think until the last 6 or S months anyone has been in any

position to provide' well-thought-out programs to address these
needs. Last yearand in retrospect. I will say it is extremely fortu-
natethe Clngress chose to without definition, restore some of the
funding within the National Science Foundation the administra-
tion chose to cut. We will now catainty tise-wrife of those restored
funds to get an early start on some of these new programs.

What I have referred to here, Mr. Skeen, are new programs.
Mr SKEEN One other question. We recently dedicated a new

high energy laser systems t facility at White Sands in New
Mexico I have become very inaorested in this technology. To what
extent is the administration interested in the priorities of high
energy laser systems?

By the way, I would like to mention along with the discussion
that my colleague. Mr. EL-own, was making, that it was emphasized
during the dedication of this facility, first of all it was a multiserv-
ice facility, which also included not only just a military applidation
but nonmilitary.; and those people interested in using that kind of
test facility were certainly welcome to use it on- a Inteact-basis,
And I think it is a farreaching program and a new approach, in
my view, to the way some of our military R&D establishments are
used and that they are welcoming nonmilitary operators on these
facilities, and so forth.

Also, along with that, to what extent does the administration co-
ordinate these kinds of activities between such departments as
DOD, DOE, and NASA?

Dr_ KEYWORTH. I will avoid the temptation of making an exces-
sively long response to that because this is an area I have been
deeply involved in since I first came here.

More than 1 year ago the President asked me to set up a group
in the White House Science Council, which at that time was being
organized, to look at major ne potential military technologies
and, specifically, to 4-lok at the question of directed energy and
highenergy lasers.

I think there is wide recognition within the government that a
more concerted, consoliiated. coordinated effort has got to develop.
We have spent a lot of money so far, approximately a half a billion
dollars throughout the entire government. There is a huge poten-
tial here. and we have to do a better job of realizing that potential.

The facility to which you refer, Mr. Skeen, is a first-class facility.
It does provide us with a major new capability, and you will see in
the next year a real effort within the community to do exactly the
coordinating to which you were referring.

43

-



'40

Mr ast.E.N I ..ant to Lommend the effort and you. Thank your for
your testimony tudak.. I ain hearten- I by the entire dissertation. I
appreciate your bein t here.

Thank you, Mr. C airman.
Mr. BROWN. Mrs. ouquard.
Mrs. BOUQUARD. I r. Chairman, I ask permission r case I run

over that I niay su it questions to Dr. Keyworth f r the record.
ut-ohjection._
n kindneii, Dr.Keywortlri, really don't
rung support lb, Federal R9rD is going to hold
ny.
h an increase in die defense composeta, which
illion increase, then 17-percent increase in the

undation program, I think this means that the
receive our technology development, the pro-

chnology transfer. civilian research, also NASA
ese programs have suffered a cut of over $600

Mrs. BOUQUARD.
think this claim of
up under close strut

As I look at it, wi
is more than a $6.9
National. Science F
area where wt' du
grams that drive t
research, DOE, t
million. Is that ROt correct. Dr. Keywortl..?

Dr. KEVWORX11. Excuse me. The $600 million cut has occurred in
which particvlar ureas?

Mrs. 1401.0LARD. In basic civilian research. the NASA programs,
the prograp.s m R&D where we get our greatest technology
transfers]

Dr. KYYWORICH If you take a careful lOok at what was done in
those programs, you'll see that we have not withdrawn funds from
legitimate, productive basic research or civilian research that can
drise industry into fanning an emerging defense. Take a good care-
ful look For example, the shuttle has --

Mrs. BOUQUARD. That's what I did, Dr. Keyworth. That's why I
--Sked-the-question

Dr. hi YWORT/I. The shuttle EfcTarinevzd into the operational
phase. \Two will see there has been some cut, yes, in that aspect of
NASA R&D But you will also see a 13-percent increase in the utili-
zation of the shuttle and new missions.

Mrs. BOUQUARD. I wasn't asking about specifics. I was saying
those programs suffered a $600 million cut.

Dr. KEY.WORTH. I am saying it os...arred because we reached a
level or maturity in the program.

Mrs. BOUQUARD. But you did have a $600 million cut?
Dr. KEYWORTR. It was reprograming. I never looked at it as a

cut.
Mrs. BOUQUARD. Ht.oW about fossil and solar conservation?
Dr. KEYWORTH. A cut, unquestionably a cut. I think you under.

stand that we feel very strongly that those programs ether are not
appropriate for the Federal Government or are programs that rep-
resent ineffective use of Federal funds, we have tried to keep the
components wnere we felt the progrisin value was high and appro-
priateness; was there.

Mrc. BOUQUARD. I would say again I think your statement of
strong support for Federal R&D didn't really hold up. I want to
know something aboutdid the DOE request funding for the Na-
tional Center for Advanced Materials at Berkley from OMB? Who
was responsible for this?
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Dr KEYWORTH It was requested from the Department of Energy.
I have a copy of a letter from the Secretary of Energy requesting
that.

Mrs BOINUARD. I was going to ask you about the need for the
advanced light source. It is my understanding there is some private
development that is going to be moving into this area.

Dr KEYWORTH If you mean the additions to the national synch -
rdtron light source at Brookhaven, that facility has been very, very
heavily supported by the private sector.

On- the other hand. that is also the flagship Of American con-
densed matter science.

Mrs BOUQUARD. I am thinking about a company in Houston.
Dr. KEYWORTH. A company in Houston?
Mrs. BOUQUARD. Yes, sir.
Dr. KEYWORTII. I am completely lost. I know of no private

sector--
Mrs BOUQUARD I would like to pursue this with you further, if I

. may.
I would like to turn to the high temperature materials labora-

tory It is my understanding this was originally specified to be at
Oak Ridge and they made arrangements they would not need a
building Now it is unspecified, instead of being assigned to ORNL.

It is my understanding this is to be funded out of the Transporta-
tion Energy,Conservation Act. Is that correct?

Dr KEYWORTH. Yes, I.believe it is being funded out of conserva-
tion I believe the C is every intention tbat it be at Oak Ridge and
no place other thaii at Oak Ridge.

Mrs BOUQUARD. Who do you think is going to supply the operat-
ing funds? Will basic science pay the operating expense of this?

Dr KEYWORTH I cannot speak knowledgeably about the detailed
mechanisms within the Department of Energy. I can only say I am
certain the Department of Ertergy intends to provide the operating
support.

Mrs. BOUQUARD. It is my understanding the $20 million will not
be needed for a new building because arrangements have been
made to house this in another building When we are facing.a $200
billion deficit, I think this is one area we could cut back on. I
would like to pursue these additional questions with you.

Thank you, Mr. Chairman.
Mr, BROWN. Thank you.
Mr. Bateman.
Mr. SCHNEIDER. Mr. Chairman, are we going by order of appear-

ance or seniority?
Mr. BROWN. We are going by order of appearance.
Mr. SCHNEIDER. Thank you. I didn't want to be overlooked.
Mr. BROWN. You didn't appear to the committee on time.
Mr. SCHNEIDER. Thank you.
Mr I3ATEMAN. pr. Keyworth, there has been some grumbling of

commercialization of the weather satellite program that is conduct-
ed through the National Oceanographic and Atmospheric Agency.
Have you and your colleagues of the Office of Science and Technol-
ogy Policy been involved in those discussions? And is there any of-
ficial administration position with regard to commercialization?
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Dr. KEYWORTH. Certainly. rata, I think it is fair for me to say we
have taken sthe lead position on that issue, and I can certainly tell
you the Otninistration policy has been to try to promote as much
possible private sector inohement in ti e space program, including
the Landsatand, as it is called, Metsat programs to which you
are referring.

It has also been our responsibility to insure that the Federal
Government. needs are inset. 3. Right now we are in the process
of doing our best to explore the specifics.of private sector takeover
of each of those individual space opportunitiesLandsat, .Metsat,
and for that matter, launch services. -

Mr. GATEMAN. May I ask a followup question in light of that
answer? Do you regard Comsat as being a private sector phenom-
ena? I find it a little different than the norm of the private sector
I wondered if you had observations on that?

Dr. KEYWORTH. Without trying to be facetious, I think I could
say you and I look at the problem the same way. I think there is
public sector, private sector, and something in between
-Air. BATEMAN. Mr. Chairman, I would look forward to further

/discussions on the subject with the doctor in light of the responses
to the question.

Thank you.
Mr. BROWN. Thank you, Mr. Bateman,
Mr. Mi n eta.
Mr. Mismra. Thank you, Mr. Chairman. .

Dr. Keyworth, I am a new member of Otis committee, so you will
have to excuse me as I try to grasp some of the fundamentals of
what we are trying to deal with.

One of the concerns that I have is this whole area of renewed
interest now in math, science, and foreign languages that

just
men-

tioned. I am wondering, is that from the perspective of ust a na-
tional defense effort?

Dr. KEYWORTH. Not at all. It is primarily from looking, forward
several years and seeing what will be required to insure that this
Nation's economy can grow and that the essential. requirements
will be met.

As we have done that, manpower, people, has more and more
come to be the central issue. It is by no means dominated by de-
fense.

In fact. if I may add a comment, I have appreciated the generous
comments about our changes in policy. But let me assure you that
the really important thing here is that what we have done arose
from many, many, many meetings that the President chaired on
the subject of this Nation's industrial competitiveness.

It was interesting, and will be interesting to most of you, I think,
to _observe that the lowest common denominator that arose from
these discussionswhich may have begun with trade or tax incen-
tives, or whateverwas people: tomorrow's talent.

That is what we have attempted to address in this budget
Almost everything you see that represents a thrust area within the
civil side either addresses people primarily for industrial growth
for tomorrow or it addresses what we call the transfer of knowl-
edge.
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Mr fvliNtra I think that is important. I come from an area that
I think is known for entrepreneurial skills and basic scientific.de-
velopment It is known as Siltcon Valley. Just as in 1982 the buzz
word ;vas infrastructure, it seems in. 1983 the new buzz word is
high technology.

The question is whethei or not the new apostles of high technol-
ogy are. in fact, converts, c is it a PR gimick? Are we really going
to be dealing with the whole issue of trying to put public dollars
into the area of bask research veraus4applied research? How does
our public dollar leveraging in R&D leverage on the public and pri-
vate sector to do certain things?

I would hope that it is not just one case of saying2yes, we are
going to do basic research, but applied research is going to be pri-
vate sector because the marketplace will determine that. The mar-
ketplace only determines that if there are economic returns; and
there are many areas in which applied research may have long-
term return implications that may never see the dollars going into
them in applied research.

So it seems to me there are still areas of civilian R&D applied
research efforts that we ought to still be concerned with and not
just say. well, applied research really belongs in the commercial
field and let it go.

I would hope that in your roleand I really do welcome the em-
phasis that is in this budget about going back to some of the basic
areas and I commend you for that. But I would hope that it may
not be just a clear basic applied prix ate-public kind of delineation.

Dr. KEYWORTT1 I think you will certainly see that the govern-
ment has frewently dealt, with this problem by semantics. For ex-
ample, we call fusion research basic research. whereas it is a clear-
cut example of an applied research with a very clear objective. It is
just very long term.

We do the same thing with materials research. It has an immedi-
ate application, mach of it, but we call it basic research in order to
put it on the white side.

I certainly agree with you. I feel a deep fear over what may
happen as an overreaction to what is clearly a new emphasis on
high technology in considering America's growth.

We do have to act wisely in both basic research and in those key
areas of applied .research.

Look at what we have chosen to do this year after a very careful
review in aeronautics reseafch. Even though it might have been
better if American industry had been supporting a lot of that aero-
nautical research over the past 50 years, the fact is we have an in-
dustry that depends upon this Federal role. So we are continuing to
support aeronautics research with vigor and enthusiasm and clear
policy support from the President.

That is an applied area. I agree with you that the line is fuzzy.
One cannot draw a clearcut distinction between basic and applied.

One has to use judgment.
Mr. MINETA, The recent publicity given to particle W is an exam-

ple whereas I understand that could have been an American facili-
ty except we dici not fund it at some point and then it became
sor,....thing of- became an overseas thing. Is that an example of
maybe where we are losing the lead in terms of what was some-

47



44

thing that we wrie really in the forefront of, and that was in the
area of physics?

Dr. KEYWORTIi. I think ,the W particle observation is something
much more serious than that. You will notice last year that high-
energy physics received the biggest increase in any single area of
science, 19 percent. And it is seeing a near comparable increase
this year. But this points out a much more serious flaw than inad-
equate federal funding. .

You are seeing a community, a critically important area of sci-
ence, tearing itself apart through an inability to distinguish be-
tween clearcut scientific priorities and what I will politely refer to
as requirements for institutional stability.

There was ample money within the high energy physics program
to utilize perhaps the world's best facility, the Fermi Lab, to do this
same experiment. Instead, fluids were drawn off to support what I
think has been almost universally described by the community RE a
second-class facility, but one that nevertheless did represent insti
tutional stability or institutional security.

We have tried to include in our budget a number of programs
and mechanisms that will bring the community of those who need
new manpower and those who need new technology, industries in
particular, closer to the laboratories and the sources of new talent

This is another aspect of the problem. We have got to bring the
scientific establishment of this country to think of themselves as
being major players in solving tomorrow's problems, not simply as
being members, recipients of an entitlement program.

What I am trying to say is that there is 3 problem beyond just
money.

Mr. MINVTA. We have seen that Washington is not No. 2 and we
ought to go for it.

Thank you, Mr. Chairman.
Mr. BROWN. Mrs. Schneider, I am prepared to recognize you now.

You have to promise not to ask any critical questions about envi-
ronmental research.

Mrs. SCHNEIDER. All tight, Mr. Chairman. I am willing to go
along with that. I happen to have a number of questions relating to
energy. I will leave the other 15 questions on the environment to
you.

Dr. Keyworth, I could have a series of questions to ask you I will
attempt to be as brief as possible.

I am interested in your reflection on the administration's policy
direction toward greater investment of our dollars of energy re-
search rnd development for the long-range high risk. Can you give
me your reflections after these past 2 years as to what that policy
directive has brought us to?

Dr. HEYWORTH. I think it has heavily brought us to two things
accepting a clearcut Federal responsibility for things such as
fusion, which do represent a 21st century requirement or availabil-
ity and. second, focusing broad disciplinary interests on long-term
needs for energy.

For example, instead of providing and supporting new Federal
loan guarantees for synthetic fuels. we conducted a program of
basic research on materials that addressed some of the key prob-
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Ions that underlaid the development of new prototype facilities in
synthetk: fuels, new breakthroughs in ceramics,

I think:there is a better partnership here between what the pri-
vate sector can do and what the Federal Government will do.

The line of demarcation is important so each knows where the
ther's responsibility is. I think that has happened.
Mrs. SCHNEIDER. Could you elaborate a little bit on the study you

have been conducting, analyzing the proposed cuts of the adminis-
tration in the area of research and development for renewable re-
sources in energy?

Mr. KEYWORTH. I am notit is not clear to me--
Mrs. SCHNEIDER. I understand your office, within the past 12

months or so, has been conducting a study as to the merits or de-
merits of some of the cuts in the renewable energy area.

Dr. KEYWORTH. M/ office?
Mrs. SCHNEIDER. Your office.
Dr. KEYWORTH. I guess there are some things lurking in the

corners.
Mrs. SCHNEIDER. Perhaps you can check that out and submit a

response later in writing.
(The material follows]
There has been no study in my offb:e as to the merits or demerits of cuts in the

renewable: energy area. What my alike did, however. was to propose the three crite-
ria. *limb I discussed in my testimony. to guide the Administration'o decisions on
R&D funding allocations. The Department of Energy 'o overall R&D budget 17repos
all. were developed in this kontwit. and the renewable energy programs were pre-
sumably analysed as part of this process. I suspect that the rumor that we are con
ducting a bpectik. study in the renewable energy area may have arisen from DOE's
own R&D budget preparation work.

Dr. KEYWORTH. Certainly.
Mrs. SCHNEIDER. One of the areas that I am particularly con-

cerned with is the reason I was late this morning is, I was listen-
ing to a briefing by a Nobel prize winning economist discussing our
economic future. He had emphasized the part of energy policy in
the equation of determining what our economy will look like in the
near future. This is rarely taken into consideration. We either talk
about raising taxes, cutting spending, dropping indexing, or what-
ever.

It seems to me that if we are looking toward a stable economy
and we are looking toward a strong national defense, that part of
year role as the adviser to the Presidentour emphasis is on
energy policyshould be one of stability. It seems to me that the
only stability that can be gained from our current energy policy or
energy priorities is that we are putting all of our financial eggs in
one basket, which is in the area of high risk, long range.

Now, as you know, in the seventies we exper:enced the turbu-
lence of the oil embargoes and the various problems in the Middle
East.

We are talking about balance of trade and our trade deficit next
year being somewhere around $75 billion.

We do not seem to be addressing that in terms of R&D. science
policy or energy when it seems to me that we say, well, we, will
take care of our problems domestically when, in fact, we are doing
to be importing our photovoltaic technology from JapanI guaran-
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tea it in the %cry near future, not to mention other types of
energy technologies that are more near term th .ii some of those
that we being invested in lay our Government..

I would just like your cora ents on that. .

Dr. KEYWORTH. As far as t e
have.

administration considering the role
of energy policy in economic licy and planning. I think we
I think there is something else \besides the long-term 21st century
technology that we have accept'. d and that is the Strategic Petro-

- leum Reserve.
We feel the primary energy threkit to our o.,erall national secu-

rity wouid be in a fairly short-term\ cutoff through some regional
conflict or volatility. \

As you know, we have been rather aggressively proceeding to fill
the strategic. petroleum reserve to acconlmodate that and to devise
methods by which we will distribute that'effectivel.y.

I agree, there are areas where we may b importing technologies
in the future. I Am not sure that I would 110 pltovoltaics as the

search. There certainly are ot -.

first, because we have an aggrebsi -rogra7 in that type of re-

The nuclear area, for example, is one where, if this country
cannot provide a basis on which nuclear can cqnipete responsibly,
then ,I think it is very likely that nuclear technology will become
the purview of France.

I think France will be exporting high energy 1..tensive products
such as aluminum, at a cost that is very, very drastically less than
we in the United States can produce it.

I du think we he a balanced program. I think energy is not the
kind of No. 1 priority item it was in the seventies. I think we must
recognize the influences of the marketplace between the early sev-
enties and now. That is why we have so much more natural gas
and oil and conservation today.

Mrs. SCHNEIDER. I realize my time is up. I would like to close by
stating that you mentioned our energy situation is not the problem
it was in the seventieb. I would like to submit in the seventies the
elected officials bitting in this room were working on crises man-
agement.

One of, I believe, the worst approaches to dealing with our na-
tional economy or dealing with any .problem. It b.,ems to me if we
are doing long-range planning, uur investment must not., be singly
focused into long range, but also be focused to the near term. Di-
versityversity lends itself to stability.

That is both energy stability and economic and .nternational and
national security stability.

Thank you Mr. Chairman.
Mr. Bi:OWN. Thank you, Mrs. Schneider ....

Mr. Reid?
Mr. Rim). No questions, Mr. Chairman. Thank you.
Mr. BROWN. Mr. Walgren?
Mr. WAIX1RKN. Thank you Mr. Chairman.
I wanted to ask Dr. Keyworth, with respect to the NSF budget

proposals m particular, it is my understanding that the administra-
tion has recognized broadly that trained work force and skills in
our work force in general are going to be the key to what we hope
our economy will be and where we hope it will go and that the ad-
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ministration h el tried to address that very,' broadly peross a
number of fronts. and yet a ith respect to NSF. I understand the
proposal in the research area, in. particular, was strengt en'ed by
$190, almost $200 million which is a major and decent in rement.
Yet the training component and the education componen in NSF
would only be increased by something in the range of $ or $10
million. '

Wouldn't it seem that a di Terent balance should be stru4 there?
Dr. KEY WORTH. Mr. "Walgien, let: me correct p major misconcep-

tion here. There have been a feW programs over the yeprs that
have been specifically label d education in th`p National. Science
Foundati-n, but if we go ba k and look at the original mandate of
the Fuun .ation, in fact 100 ercent of the National Science Foun-
dation's budget is for educe en. NSF programs for research in an
academic env ironnient sup rt thousands and thousands of stu-
dents, tomorrow's We

It is true the biggest incre es, the 25-percent increases in math-
ematics, plant sciences, astr nomy and so on, are in areas other
than those with the name v tication on them.' But these programs
also address other needs in e ucation.

Mr. WALLARLIv. Certainly t ere is a dual effect of any dollars that
are spent in that area an they ce ;y go to the education
system

It is also true, I am curt y u would agree, )that the research dol.
*.ars per se are almost excl sively with postcollege effect and a
little bit of college effect, but certainly nothing at all before, and it
would seem that if we are g ing to address this training problem
broadly that we ought to be, i my view, using every institution we
have available to us if it Lan Rieke a real significant contribution.

I am wondering whether wl: shouldn't be approaching the NSF
in that frame of mind?

Dr. KEYWORTH. You certairilly do raise a point that has taken a
lot of our attention during th . last year. Two of our programs in
the NSF are addressing preco 1 ge.

Granted, they are small corn aced to the $1.2 billion of the entire
NSF budget, but they are als very high in leverage in an area
that is primarily the State and local governments' responsibilities.

In addition, there is.a progra , which I believe is $50 million, in
the Department that addresses t e same issue.

I think we do have a family f programs. I think the kinds of
programs that ha% e been propos on the spur of the moment over
the course e of the last year have been more money than direction

!setting. No
Instead, we now have °erne high le%erage programs appropriate

for today. They will provide leadership, but I don't think they will
provide the solution. The solution is going to have to be, nation-
wide, not just a Federal Government or NSF role.

Mr. WALGREN. I certainly agree with that. I also feel that the
problem that we are trying to address is really bigger than any of
the institutions we have to address it, but that only underscores
the point in my mind that it is most important that we use all of
the avenues of progiess on this problem that are available to us,
including the NSF add including the others.
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It has been my understanding that in far-times past in the NSF

that there was 4 kre..eter emphasis percentagewise in terms of the
dullars overall on the education function as opposed to the pure re-
search function. -.

This would be going back into the 1930's and early 19601.
One other questien, if I may. What role do you see for the Office

of Science and Technolcigy Policy to play in this balance that we
:in! going to have to strike, if both the NSF and the Department of
Education are involved in this effort? ,

Dr. KM WORTH. I think we will play the roleperhaps even more
aggressively than in the past of_ working with each agency to try
to, come up with a coordinated program. This year we had a series
of cabinet councils with the President in which this was discussed
across many agencies, and I think that is why we are here with
this budget today.

I think you will bee even a stronger policy thrust that the Presi-
dent will encourage during next year.

I must make one comment. There is a vast difference between
the rule we are propusing for the National Science Foundation now
and that which it held a few years ago, in which it was continuing
to offer programs that came from the sixties.

I have said this many times, but it is no less true. we face new
problems today because .of this tremendods new cs.)my-titiveness
from our trading partners, as well as tho Soviet Union.

We have tried to devise programs /that address the problems in
today's context, not a collection of anachronistic programs that

__/were only marginhIly effective.
We have brought in hundreds of leaders from academia and in

,' dustrial R&D and precollege e acation processes to give us their
advice on v, here they felt the est lever mild be inserted. I hope
we will comp up with even bettel programs and more effective pro-
grams in the future. /

Again, money itself is not the solution to his new problem.
Mr. WAWREN. Just in, closing, I certainly agree we want to malt.;

this program as effegive as we possibly can. Certainly there are
change? that have to. be made. I have resisted what I felt was the
politic 1 point of characteri4ing these programs as of the 1960's in-
asmu h as their :oal base, as I understand it, is in the educational
poli of the fifties where we were really, as a whale society, with-
out i any asperbOns as to the role of government one way or the
thoer, as a Vole society trying to grapple as best we could with

t ye position e had fallen into.

before
am always impressed with the wisdom of the people that went

before me.
/
I see a great deal of that in the NSF roles of the late

ny es/, 1 i. i
I look forward to working with you in the process, Dr. Keywortn.
Thank you.
Mr. uquA. Mr. Chandler.
Mi?: CHANDLER. No questions. Mr. Chairman.
i . FUQUA. Mr. Walker?

..

Mr. WALKER. Thank you, Mr. Chairman. I am sorry, I just got
h6re. I have no questions at this time.

Mr. FUQUA. Mr. Brown. further questions?
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Mr. ROWN. 1 hae a lot more questions, Mr. chairman, but I am
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not sure how much time we ought to..tirke with them.
Were you going to go until 11 *lock? Maybe I culd just ask one

or two more.
Mr. Fuqua. As I mentionedL. think you were hereDr. ..

Keyworth is not feeling very well. ge will stay.
Mr. Birow N. lie is going to feel even worse when he gets through. -
1..et me ask just one question.
Dr. Keyworth, I was quite interested in the initiative on scientif-

ic instrumentation. You have got ,a figure in the NSr budgetI
think I recallit is around $160 million, somewhere in that neigh-
borhood.

We were fi ghting like mdd last year and the year before to get'
$78 million. This represents a real increase.,

, Could you explain to us a little more about the background for
. that and how it will operate and I have certain concerns about it as

all of the members of the committee over the years have reflected,
land I want to see if you are responsive to those concerns. .

Dr. KEYWORTH. Since I Gilt came to Washington, I think there
iihas been little question about the need for improvement in aca
demic instrumentation, research instrumentation.

Thegestion has been to find a mechanism. We set up a body
about a year and a half ago to look at both the magnitude of the

rred, which we interpreted as being on the order of a billion-dollar
oblem, and the best solution.
Our essentially unanimous conclusion was that it would be best

-dkthe if we could stimulate a coordinated response across all nil,,
sion agencies that support R&D and basic research in particular.

So we have a coordinated program. DOD, NASA, the Department
of Energy, and NSF. NSF is, 1 think, truly playing a leadership.
role. They are not funding it all.

The $180 million is the total capital equipment. There is a 61-
percent increase in NSF% instrumentation budget:They are bear-
ing part of the responsibility.

As you know, it is not something we are going to take care of
o%ernight. We have to do two things. remedial work to over a few
year restore the institutions, but then we have to go carefully td
insure, that we try to build in the mechanism '' will not allow
this to happen again, that will not allow u ,irnes to try to
replace acquisition of new equipment with pi. , ring institutional
stability . \

Mr BROWN. So this $180 million, as the figure 1 see, is not just
NSF. but includes several departments, it is a coordinated pro-
gram Is it a multi-year program?

Dr. KEYWORTH. The $180 million is just for NSF. The total for all
agencies is about $400 million. And .these will be multiyear pro-
grams.

Mr. BROWN. Is it operating in accordance with guidelines or
other guidance from the Executive Office?

Dr. KEYWORTH. There has been very clearcut policy guidance on
this, However, I do not think there has been a9, Executive order
from the President.

Mr. BROWN. Could you submit to the committee the guidelines
that the system is operating under? .
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IN rEnAtA.NeY INSTRUMENTATION GIUMP

The guidelines that the Inter..4eency Instrumentation Gruup A...working under
were Mt out,in .6 statement of Purpose and Tasks gent to alrAembers of the Group
by NSFin June 1981. as follows

reamoss

The laic 1.igeney W. king Group on University Research Instrumentation will
provide thu Offo.6. at NIanagernent and Budget with Information and uggestions on
funding of research laboratories and yquipment in the Natuat's research universi-
ties

TASKS

Retie% recent studies of status of univennty research instrumentation.
Consider appropriate. Federal action

, Suggest one or more. options for Federal assistance designed to help universities
Modernize their research laboratories.

Report the Working Group's discussion to appropriate officials at the °Mee of
Management and Budget.

Dr. KEY WORTH. Certainly.
Mr. BROWN. In the NSF, I understand it will be incorporated as

part of the regular granting process. Hence it will be done on a
peer review basks; I. presume?

Dr. Kr.Ywoirrit. Right.
Mr. BROWN. It will. therefore, go largely to the primary reserach

institutions of the country? That causes a little bit of a problem,
among some members of the committee who feel institutions in
Mississippi and Alabama, as well as California and Massachusetts,
ought to get some of this money.

Has that factor been considered?
Dr. KEYWORTH. Yes, it has. We will respond to you across each

agency and try to tell you what our objectives and guidelines have
been.

[The material follows:I

RESEARCH iNSTRUMENTATIoN AWARPS

The criteria by whah the individual alienates will make research instrumentation
awards differ among the agencies DOD s evaluation of proposuls will be based on
the factors spelled out below which d. contained in the DOD-University Research
Instrumentation Program Announce-mei..

Proposals will be screened and evaluated by a DoD committee with representation
iron' thy Ham, Re. earch Offiee. the. Office of Naval Research. and the Air Force
Office of Scientific Research The evaluation factors will include

1 The quality of the research.
2 The importance of the research to the total Dot) research effort.
3 The potential for the proposed instrumentation to increase productivity of te

rase -arch. ut 1u provide a new eapability which significantly augments present re-
search prixiiictivity

I The potential for the proposed e.quipment to be fully utilized, incladingshating
with other groups

The numbers of U S citizen graduate. students e.hu are being and will be
trained on the' associated research projects

4. Previous rewire rlormariee and adequaey of the institutional ft...dales
The level of this pr vim depends upon the availability of funds.
DOE has nut vet lad its instromentatam program pions.but expects them to

closely reflect DOD's criteria
IsaH a criteria tire as 6110%0 and can be found in its Bannedual Research Support

I FIRS') Shored Instrumentation Grants Announcement
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Applications tire reviewed ti spetiallt turivened initial review groups by the Dim
soon vi Resettali lamas for stientifit and tetlinical merit and by the BIRS
Subcommittee el the (tette/id Research Support Review Cummittee and the Nation

. al Ade:bury Rtwearch Resuurtes Commit of the Divisien of Restart}, Resources
DRR for program considerations Funding decisions are the responsibility of the
DRR and will not be made prior to November 1. 19143.

Criteria for review of applications include the following
I The extent to which an award for the specific instrument would meet the scion

title net '. and enhance the planned research endeavors of the major users by pro-
viding en instruinent that is unavailable or to which is highly limited

44 The availability and commitment of the- appropriate (ethnical expertise within
the major user group or the ink it ut Ion fur use of the instrureentat ion

.1 The adequacy of the organdationul plan and the int .al advisory committee
for administration uf the grant intluding sharing arrant_. , tents for use of the in
strument. +

-1 The institution.. torrinutruent fur continued suppext of the utilization and main
tenance of the instrument

The benefit of the proposed instrument to the overall research tommunity it
will serve

.NSF'(, awards Kral be subject to their standard pet review process. as we dis-
cussed However. i riterion 1 fur the beleclion of restac preje+.20. iii stated below.
can be found in NSF s1.49, and addresses the effect of the research on the nation's
st tenet. and engineering infrastructure This pernete the distribution of aveards with
respect tu institution. and geographittit area to be explicitly included in proposal
et:nimble .

The National Naers.i Board (es August 21. 19S1 agreed to the following criteria
for the selection vi itsearch projects by the National Science Foundation

In order to pros ide fur he fair and equitable election of the most meritorious
iesearch prop*. for support. the *mutation has established criteria for their
review and evelutireat These triteria are intended to be applied to all research pm
posals in .1 balanted arid iodations manner. to accordance with the objectives and
content of each proposals Fuur %Mello for the slettiutt of research projects by the
National Science Foundation ,ire i.sted beite . together with the elements that con
Stillite each critertOil

1 Research performance tompetenteTh criterion relates to the capability of
the investigatintst the tethri it al soundness of the prupused apprvath. and the ads
quacy of the insitutional resource,. available

intrinsic Atoll of the research This triterios. rs used to assess the likelihood
that the research will lead to new discoveries or fundamental adtances within its
held ul science or engineering, or hate substantial impiett on progress in that field
or in other scientific and ermined trig fields

3 Utility or relevance of the researchTh.s triterion is tp.t.ci o assess the liked
hood that the research tan contribute to the athievement ul a got..I that is extrinsic
or in addition to that of the research field itself, and thereby serve as the basis for
new or improted technology or assist in the solution of societal problems

-4 Meet of the reseanh on the infrastructureol science ..nd engineering -This
criterion relates,to the potential uf the proposed research to contribute to better un
derstunding or improtement of the quaint, distribution, or effectit eness of the Na
t ion's Kltfitlik and engineering research. 'education. and manpower base

Criteria lo. and .li constitute an integral set that ore applied in balanced
way to all research proposals in tocordante with the objettites and c'ntcnt of each
proposig Criterion II.. performance tompeter.e. it. essential to the etoluation of the
quality of every research proposal The relative weight giketi Criteria .21 and 131 de
ponds on the nature of the propsoed research Criterion c.:0, intrinsic merit. is em
phasited in the e of basic research proposals, while Criterion gt*, utility or
retvanee. is MI IM<ISt(ed in the evaluation of applied researt h proposals Criterion
is s also relates to major goal oriented <kn it ors that the Foundation carries out such
as those directed at mom% trig the knowledge base underlying :science and technol
ogy policy. furthering intim% atonal cooperation in science and engineering, and ad
dressing areas of national need Criterion effect on the infrastructure of science
and engineering. permit the esolUMion of resealch proposals in terms of their po-
tential fur improv ing the stintifit and engineering enterprise and its educational

n ways other than those entoMpaSsed by the lira three critcria Included
unoer this criterion ore questions rending to scontilic and engineering personnel,
Including participation of worsen and minorities, .he distribution of resources with
respect to institutions and geographnal area. stmlulatian of quality activities in im
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prtant but ui.ih r dew:taped and the tatthe..thun ut mterckcipletury ap-
p.-04%1)e,, In rt.t'4111 h Ht .ipprupir late need.

.tatu% that aptl 1., staittldual progratue. xhilt. Wang atthin the
general %Mena pre-Anted in the. wow'', are %untatned tete.ant program an-
nouncement:, or sultritationt.

Mr BROWN. Thank you.
The CHAIRMAN. Mr. Volkmer
Mr t011.1(ItElt. Thank you, Mr. Chairman.
I am sorry I had to leave I had another committee meeting.
Dr Keyworth, I have reviewed your statement. There are some

other things that 1 have looked at in the budget and what I find
correct me if I am wrongthe relationship of civil R&D as against
military R&D, what I find in reviewing it is that the military, ac-
cording to my figures, the total defense R&D is increasing consider-
ubly between 1982-1981, a 4. percent increase. Yet we had a slight
decrease in what I call civilian. nondefense R&D.

Are those figures accurate?
Dr. KEYWORT11. Yes. That is essentially correct
As I tried to say previously, what it does not reflect however, is

there was'quite a bit of breadth with which to redirect funds in the
civil program So if you look carefully at the basic research end.
you will see a substantial increase in the basic research component
of civil R&D -

Mr Vinkrut.a Isn't it true though that some of the technologies
that , ome out and some of the discoveries that come out of civilian
R&D also have some military applications sometimes?

Dr KLIOItTit. Bath wavy, yes. Some come out of civil. Probably
more come out of defense because it is much larger.

Mr. VOLKMER. It does concern me when I look at the figures and
find the actual dollar amounts, 1984. actually are slightly less than
1982 in nonmilitary R&D.

Dr KEY-WORTH. I think there is another way of looking at it.
That is. what is the most threatened? I think as I tried to say
today, America's academic institutions, the resources of talent for
tomorrow, are threatened.

I think we are addressing it. With the kinds of thrusts we have
to en, if sustained over a few years. we will be able to maintain

U.S. leadership and superiority.
However, I think there is something else in defense. I think we

have been remiss for a long period of time. A bulk of our defense
modernization activities do appear as defense R&D.

To estimate what their balance should be, you have to take a
look at the threat. The threat in the defense area is far more diffi-
cult to counter than the threat in maintaining an adequate U.S.
science and technology enterprise and to maintain the visirld's best
for that

Mr IVollor kit LaA year the NASA planetary budget seemed to
indicate a desire to shut down the whole planetary program, and
now the Congress tried to mitigate this.

They added funds for planetary -research. This year you have
added a planetary mission but, on the other hand. you have cut the
core research program fi-oni 450.3 million to $45.5 million.

What is your position in regard to .onport for planetarycontin-
ued planetary programs?
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Dr Kt.:molten We did. last year, continue to support a strong
planetary program. We maintained the.- Galileo mission, for exam-
ple, a very expenshe mission. after much contrenersy. We did say,
and we have continued to say, that we want to see a broader pro-
gram than what I will state as excessive emphasis on planetary re
search alone.

Now, this new mission is very significant. Amidst all the furor
and accusations, we asked the .;:cientific community to -see it they
could con. u, ith inissions that could be more frequent and ap-
preciably less expensive.

They took the 'benus orbiting experiment, V0111. and brought it
froni a $800-million mission to a $300-million mission called the
Venus Mapper.

We think we can keep a much more vital program alive in plan-
etary science with this type of approach. The community is excited
about doing it. and we are excited about supporting it But at the
same time there have been new thrusts in other areas.

Last year we began the gamma ray observatory, an exciting area
of aatronum. and astrophysics. The space telescope continues to
maintain the entire technically-oriented component of America's
major interest. .

Mr. VOLKMI:It. The final question I haveand I know my time
must be running out- I notice in your statement that it appears
)ou have come to the conclusion that the No. 4 space Ahuttlefour
space shuttles is all we will require to cover all the necessary
flights in the foreseeable future.

Dr. KEI WORTH. There has been a lot of careful review as what
the usage pattern will took like in the future. We feel right now we
have nothing to worry about.

We have kept the production line open by acquiring some very
major components in the next fiscal year to the extent of about a
hundred million dollars.

The decision as to---
Mr VOLKMKR. its that to keep open the option of the fifth orbiter?
Dr KEYWORTH. The first objective is to make sum, tbe four

remain operational. That is why the new components wee there.
will say that as a second order effect; we also note that at least a
'mina' of the capability of the assembly line will be retained. The
real bottom line is and I don't tnean'to be equivocal at all it, that
we do not foresee at this tine. fur several years to come. a dire
need.for a fifth orbiter.

Mr VOLKNIER. Mr. Chairman. may I have unanimous consent for
one minute additional?

The CHAIRMAN. Yes.
Mr. Voutatrat. That bothers me a ',lute bit.
Some of us feel that to provide the number of missions and to

take care of the possibilities of mishap that could occur that we
should look %cry seriously at this time, and I think we passed from
Lest year on the que.,tion of the fifth orbiter, that if we don't get on
with it the costs later on will be astronomical and be prohibitive.

Let's say that 2 years ur next year we decide we want to start a
fifth orbiter. Will the cost be tremendous as against if we started
last year?
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Dr. KIIihtsitii: Let nit olki my own observation At this time
we will be dome ter.% well to use one-third of the mailable shuttle
capacity. We tausi realize that mission:- Kne bc(onie fewer because
they htne become more reliable and because they have become .

more tomprehtrisne The original launch schedule was devised in
the early set unties We Lne since been very, very good at quality
control and taking adv;.ntage of new technologies.

In my own judgment, I would ..,ay I t:an literally see hundreds of
bilhuns of dollars of mote appiopriatel; spent Federal dollars than
to acquire the fifth orbiter at this tirm It is 4.0.iply uncalled for. I
think we would hate to see absolutely drasticktanges in the space
program, more than just the crash of one, before we would need a
fifth orbiter

I think we inc very much over-served at the moment.
Mr Voi.itmxii Mr. ('hairman, my time is up. Thank you.
Mr. Fi.,qt. A. Mrs Schneider?
Mrs. SCHNEIDER. Thank you, Mr. Chairman.
Dr Key worth, you were mentioning that we race a broad spec-

trum of new problems that are threatening us and we must, from
time to time, be shifting our priorities. I think we all agree one of
the puiposes of R&D is to protect human health and the environ-
ment

One of the things that concerns me is the EPA has recently
handed cnei their responsibility for a strategy plan for sal( drink
ink; water and also ground water initiatives.
.:They handed iner that iesponsibility to the Cabinet Council on
Natural Resources and the Environment.

I %Sunder if you could elaborate on what commitment the execu-
tne branch Is going to make to ground water protection and how
that commitment will be reflected in the budget?

Dr KtAwtairri. Needless to say. the issue has not been fully re-
solved

I don't see how it could have keen at this point.
Handing user somethme to a Cabinet Council is like taking an

issue to the President. The President is the ultimate Chairman of
the Cabinet Council process. It is an indication of the matter of
either complexity or priority.

As you know, these are both major issues in the entire environ-
mental arena, and what it is saying is that we are bringing all the
Judgment that we can bring to bear, that we have developed
enough facts to have a reasonable re. tew, and that is where we are
proceeding right now.

I cannot tell you what exact directions or legislation we are
going to propose. but I can certainly say in is coming to the abso-
lute highest level of review

Mrs. SCHNEIDER. Do we have any time lint that the Cabinet
Council is establishing for reaching a decision?

Dr. linwoirrir. I can't offhand give them to you. ;f you would
I can try to find them for you and give you a map

iThe material follows)
SWF DRINKING

The I Annet t ourb4; on N..turat Item.urces and the En% trontnent has not 'est:b.
I.hed a farm *.ohedule for a final diction in either of them. areas
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Mrs! Setisndindt That would be appreciated.
The ether thing I would to raise insofar as the connection

between emironinental protection and science R&D is that I don't
know if you are aware Of it or not, but by the Environmental Pro.
teLtion Agency lessening their regulatory requirements on the dis
posal of hazardous wastes in landfills, we have heard testimony
01,er the past year that clearly indicates that the private sector is
being deterred from further inetaments in R&D, the technology is
in fact. there to dispose of the hazardous wastes, but they are not
frustrated in that, the Governmnt is diminishing the environmen.

protection requirements to ',take it easier for the polluter when,
in fact. these problems could be solved by science and technology.

I would just like you to be aware of that.
If you have comments, I would love to hear them.
Dr KE.YWORTH. First of all, we are trying not just within EPA,

but within NIII, FDA, and so on to maintain as strong a basis as
we can for imprut.ed future and present regulatory iegislation. It
dues, require judgment. We believe we have reached a point where
we hive an excessive burden on American society and American
industry and that there have to be changes.

The example you have given us is one I am familiar with. It is
an example of how once people and institutions have accommodat-
ed a ..iechanism to react to any regulation, then change .squires
that they have I reaccomtnodate to that. It is a natural resistance
to change.

You knw better than I that the process of introducing change Pa
Cnerr.ment inel,itably finds a good fraction of society at your door-
step.

Mrs SCHNEIDER Certainly in providing an inceritiye IV change
and helping us maw from the low technology to high technology
solution to problems, it seems that here is a good opportunity for
the Government to support the leadership that is being presided by
the private sector, and we don't see that happening.

We see the government taking the opposite direction.
I)r KEIWORTH. There are many different ways of providing that

inc ntivv. For example, a company that makes monitoring gear
finds a different set of incentives attractive than other areas of
American industry.

Mrs. SCHNEiDER. Thank you. Mr Chairman
Mr. Fuqua. Thank you. Mrs. Schneider
Mr. MacKay?
Mr. MACKAY. No questions. Mr. Chairman.
Mr. FUQUA Mr. Reid?
Mr. REID. No questions.
Mr. FUQUA. Mr. Mineta?
Mr. MINETA. No questions. Mr. Chairman.
Mr. FUQUA. Mr. Bateman?
Mr. BATEMAN. Dr. Keyworth, some 3 or .1 days ago there was an

account in one of the newspapers of America lagging in the area of
high cnergv physic,.

You made some aussing reference to it in response to an earlier
question. I don't know if you happen to have sftn the article, but is
it your view that this is an area of significant national concern in
:,erms of the United States lagging behind the Western European
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countries. .1.paii, and perhaps and probably the Soviets in that
area?

If b.) are we doing anything in what is being proposed to address
that deficiency.?

Dr. KEN %omit Thank you. I du find it significant, not as an area
where vie have lost the lead. but. as a symbol of the new competi-
tion that me are finding from every corner and essentially every
area of our society.

Yes. the Europeans do have a cumpetitice capability. and yes,
they may or may nut have made a major breakthrough that a few
years ago v.uuld alinust certainly have uccurred within the United
States.

What are we doing? This is an incredibly exciting area ofletence
t hat per haps I think is about as creative an area of science as there
is It also is an area that has traditionally received and is continu-
ing to receive top priority in support from the Federal Govern-
ment.

Last year we made a I0-percent increase in the support of this
area of scatrica, already pushing a half billion dollars. This year we
arc, cluing the h.iniv. But I did say before, and I can't help but men-
tion again. that the major problems in this community are not
funding They are institutional.

We are trying to work as closely as we can with the community
to rebuke those, as is the' Department of Energy. which bears the
primary responsibility.

Mr BAUMAN When you make reference to a significant element
of the problem being institutional, is this with your university-re-
lated research capabilities in this area as opposed to federal lakura
toffy investigationi in ti e aeea?

Dr. KENIAt)ETH. It is both. It is definitely both, perhaps half and
half. Let me say explicit's what I mean by institutional is that pri-
mary decisions have to be made in every place, as you well know.

When asked, the communits has been willing to come up with a
set of crisp priorities. And Ole) are more important in this area
than perhaps in any other field of science.

The machines iequired cost in the billion-dollar range, yet there
are only 1,000 or 2,000 scientists in this field in the country. They
are difficult decisions.

But then when it comes down to implementation, it has been dif-
ficult to retain a distinction between the most responsible approach
to assure America's leadership versus making sure all the cornmt
nity is well taken care of and well fed.

Mr. BATEMAN. Thank you.
Mr. FL'QVA. Thank you Mr. Bateman.
Dr Keywurth, in followup to a question asked by Mr. Volkmer

about the fifth orbiter, as recent as the latter part of January the
Under Secretary of the Air Force was quoted as saying that the Air
Force supported the fifth urbiter. provided the funds didn't come
out of their budget.

Does the Air Force still support the fifth orbiter in light of what
the final budget decision has been?

Dr. KEVwcnmi. During the process of res ivy., of this issue, I think
it became more and snore clear to Inure and more people the
degree of security we I ad built in I think the Air Force has not
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been supportive of the fifth orbiter in the most recent c.,:nsider-
ations.

Mr. Chairman, I must admit that the traditional response of, "we
think your proposal is great as long as it doesn't cost us anything,'"
is a pretty comprehensive degree of shallow support.

Mr_ FUQUA. Ur course, they never proposed any of that come out
of their budget and would prefer that all costs be borne by NASA
or somebody else. That is not new.

Dr. KEYWORT11. The Department of Defense does support approxi-
mately half of the entire U.S. space program.

So that part that has been clearly their purview, they have never
questioned embracing.

Mr. FuRIJA. I was really speaking of the partthe reimbursable
part to NASA that they have. Of course, that has been something
that we had a great deal of discussion about in the last Cong 's in
the proposal by Senator Schmitt to change the pricing poll..., for
the Air Force.

That is still, I gather, under review at this time, but I did see a
quote from the Under Secretary about the fifth orbiter.

Of course, that is not a new position for them, not having the
money come out of their budget. It was never intended to come out
of their budget from the beginning.

Thank you. Dr. Keyworth. We appreciate your bi.ing here this
morning. I again want to commend you and your staff for their co-
operative spirit that we have had with this committee over the
years. We look forward to--

Mr. VOLKAIER. Mr Chairman, may I say something?
I would like to kleu, Dr. Keyworthand we will have others tip

here this afternoon to go into thisbut you Nmentiouedand it is
truethere is money in the budget to keep the lines open on the
shuttle manufacturers of parts, et cetera. What is the purpose of
this? How long?

Dr. KFYWORT11. Right now we have a commitment to one year.
The purpose is to acquire some of the major spare parts that would
be required if any of the existing four shuttles received any kind of
serious damage or failure. It has been the primary objective.

I mentioned and tried to make clear that a side benefit is that
for another year we retain the option of committing to a future ac-
quiLition, because a good part of a portion of the assembly line does
stay alive.

But there has been a clearcut decision that at this time we do

you have a commitment to hold the lines open for a year

year that you will no longer be acquiring some of these parts and

commit ourselves to buying a fifth orbiter.
L

launch services that will be available for some time to come.

the line will be closed down?

projection curve looks different than it does now, we will not

the line open for a day, let alone a year. What we are doing is pur
chasing $100 million worth of spare parts. The effort was not to

not need to procure a fifth orbiter. We feel quite secure in our

Mr. VOLKMER. Has a decision been made then at the end of the

Dr. Ksvvvoant. The decision has been that until the launch load

Mr. VOKMER. I am talking about the lines for a year. You say
?

Dr. KEYWURT1i. I tried to say vv.1 have no commitment to keep
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keep the lute open. The effort was to buy those parts. It so happens
they come oft the same line that builds the orbiters. We get that.

At the end of the year, where will we be? It depends what we
choose to do next year.

Mr. VOLKMER. You have made no decisions as far as next year?
Dr. KEYWORM. We made no decision to do anything except pro-

cure those parts. We have not put a fifth orbiter into the 1984
budget because we have no need for it.

Mr. FUQUA. Mr. Walgree has a question.
Mr. %Mamma:N. Dr. Keyworth, how directly involved is the Office

of Suentie and Tehnelog) in the administratien'e recommendation
of cuts for the National Bureau of Standards. particularly with re-
spect tp'fire research and building earthquake resistance efforts of
the Federal Government?

Dr.. KE1 WORTH. For various rt.-awns, from emergency, prepared-
nes.s through science policy, we have had some involvement in
those decisions. The majority of those decisions to reduce funding
in NBS occurred because they were in areas where we felt research
in the private sector was being overlapped in a heavy way.

Mr. Wateatasi. That would be the justification then for eliminat-
ing the $5 tnillion that we spend on the Federal level on basic fire
combustion and materials combustion despite the fact that that
problem takes so many lives and causes so much property damage?

Dr. KLYWORTH. I can't testify to the complete reason for why
those funds were cut. I think the ouestion is not only how impor-
Lint the problem is.- and I cannot disagree with you in any way
about the horrors.of fires bat how pertinent the program is and
how we cuasider ,his tesearcn in comparison with what is going on
in the private sector in these areas, in materials, underwriters lab-
oratories, and so on.

I don't remember if I ever knew the exact details of where other
efforts were and what went through the decision process there.

Mr. WAIAiRkN. I wonder if it would be proper for me to ask if you
could have hurnebudy reduce the factors in that decision to writing,
partkujarly what you saw happening in the private sector that
Would replace. on an immediate basis what was being done in fire
research in particular?

From a personal viewpoint, I believe it is correct to say the ad-
aunistratwn hat, been really backing out of major fire roles that
have been on the Federal level` in the past, particularly with the
e; miaation of the Fire Administration, falling back on the Fire
A ademy, although there is a certain overlap there.

There is also a certain amount that was not overlapped.
Now, to see the Bureau of Standards; eliminated, reductions are

one thing, but elimination of a function is another. I would really
appreciate seeing in great written detail the justification for that
decision

Dr Kviwas TH. We will do that as soon as we can and as compre-
hensively fie; we are able.

(The material follows:1

FIla RE:if:ARCH

Az. I noted in flub teNfinivfly, tve h<he c nui,u.skd thret principleb to guide the Ad
ininearauun devikauret, on R&D mippurt The two must relevant for pragratus with
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i.Orfilt;rt.6.11 48t- th pertition,t to wtirto needs. and the appropriate
flees fur Federal It is :hi responsibility to make R&D Program
funding decisions isithin these KUttillibtts, and my office dues nut normally get in-
sulted in. such detailed budget allocation decisions I understand that Gaithera fur
fire research ass nut in the Departmero of Commerse's original budget submissitin
to OMB Thus the elimination of fire research support. uas an intetnai decision.
bused primarily on the Departments own priorities

Mr. WM-OREN, Thank you very much. 1 appreciate that.
Thank you. Mr. Chairman.
Mr. FUQUA_ Again, D. Keyvorth, thank you very, much for being

here this morning. We appreciate your testimony.
The committee will stand adjourned.
[Whereupon. at 11.15 a.m., the committee was adjourned.]
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