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programs include: identifying opportunities for scientific advances
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scientists and engineers'to make sure the best R&D is supported well ,
enough to permit :zpid progress; and the approprxateness of the role
oﬁ/;he federal government in- R&D. (JN)

Prese;;ed is the testimony of3¥br. George ). Keyworth

. -

KRR RE IR RRRE KRR AR RN RRI AR R RTRRE TR R AR AR R R ARGk ek R hkk

* Reproductions supplied by EDRS are the best that can be made =~ *

* from the original document. *
REAKKERAKRAERARKRR R AR AR R AR ARRARRARRR RS RAERRARRNARRARERRECERRR R A A AR R AR RRR




E0233704

1983 SCIENCE AND TECHNOI.OGY POSTURE HEARING
WITH DIRECTOR '
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

us DEP!H‘IMEN‘I QF EDLICATION

NATiONAL INSTITOYE OF EDUCATION
* EDUCATIONAL RESOURCES INFORMA TION

HEARING

CENTER tERIC)
Ths document has boen reproduced &
secewed from the parson i Dtgarazair
onqmatng it
Munor Changes have been made to nfiow
[T ptoduc!uon quei iy

BEFORE THE . & Pamts ot vve Of 0pITHONS statedin thrs doct

COMMITTEE ON

ment G0 not NecEa, *hly represent oftici NI
postign or pohcy

SCOIENGE AND TECHNOLOGY

U.S. HOUSE OF REPRESENTATIVES

-

21-t5 0

NINETY EIGHTH CONGRESS
FIRST SESSION

FEBRUARY 3. 198

{No. 31]

u

Printed for the use of the
Committee on Science and Technology

/

g

'S GOVERNMENT PRINTINtG: OYFICE
WASHINGTON 193

{

2




w 3
Id
- - N .
. +
h 4
- .
_COMMI'I'I‘EE ON SCIENCE ;h) TECHNOLOGY - -
, DON FUQUA, Flonda. (:‘ﬁa:rman - :

ROBERT A ROE, New Jersey LARRY WINN, Jn. Kansas

-+ GEORGE E BROWN, Ju. Californiz MANUEL LUJAN, Jr. New Mexico

v JAMES H SCHEUER, New York ROBERT S WALKER, Pennsylvania

~ RICHARD L OTTINGER, New York WILLIAM CARNEY. New York
TOM: HARKIN. lowa F JAMES SENSENBRENNER. Jr,
MARILYN LLOYD. Tennessec " Wisconsin
DOUG WALGREN, Pennsylvama JUDD GREGG. New Hampshre
DAN GLICKMAN. Kensas RAYMOND J. McGRATEHL New York v

- ALBERT GORE. Ja.. Tennessee JOE SKEEN, New Mexico

ROBERT A YOUNG. Missour: CLAUDINE SCHNEIDER,. Rhode Island *
HAROLD L. VOLKMER. Missour BILL LOWERY. Califorma
BILL NELSON. Florida ROD CHANDLER. Washingion
STAN LUNDINE, New York HERBERT H. BATEMAN. Virgmia
RALPH M HALL, Texas SHERWOOD L BOEHLERT, New York
DAVE McCURDY. Oklphoma LALFRED A McCANDLESS. Calfornia
MERVYN M. DYMALLY, California TOM LEWIS. Florida
PAUL SIMON. Mhinots :
NORMAN Y MINETA. Calfornia
RICHARD J DURBIN. lilrois
MICHAEL A. ANDREWS. Texas #
BUDDY MacKAY. Florida
TIM VALENTINE. North Carolina
HARRY M REID, Nevada
ROBERT G TORRICFLLL New Jerwy

\FREDI-}RICK C BOUCHEH. Virpmia .

. R J 11 Poore, Excealive Director . ‘.
Rosgrt C Kercuam, General Counsel
Reatia & Davis. Adminwstralor
Davip S Jeeetny, Minortts Staff Diroctor
1
,
4
L]
\

ERIC

5, 3




“ \ . “
- * /.
\ . hY
CONTENTS
WITNESSES | . * )
. N . e
February 3, 1983 ~
Dr. George A. Keyworth, ueience Adviser to the President and Director,
Office of Setenee and Fechnology Policy, Exveutive Office of the Presi- H
tent-... . . C e eu e g it e e e e LI .
i (1]} &
Do
™
% ~
“‘ \>
" \ ’
1Y
.\
L -
ERIC o '
-
+ L} LS




1983, SCIENCE AND TECHNOLOGY POSTURE

HEARING WITH THE -DIRECTOR ©OF THE
ICE OF SCIENCE 'AND TECHNOLOGY
POLICY .

N, ' : .

4 + ., .

a .éK '4
THURSDAY. FEBRUARY 3, 1983

I

. House oF REPRESENTATIVEY,
2 CoMMITTEE oN SciENCE AND TECHNOLOGY,
# Washington, D.C.

The committee met! pursuant to call, at 9.35 a.m., in room 2318,
ngburn House Office Building, Hon. Don Fuqua, chairmap., pre-
siding

Mr. Fuqua. The committee will be in'grder. -

We are very pleased today %o have D) George A. Keym.\ﬁi-
rector of the Office of Science and Techfidfogy Policy in the Execu-
tive Office of the President who will our leadoff witness in a
series of posture hearings that we will Be holding }m connection
with the responsibilities of the Science Committee as it relates to
our role m providing research and development funds for the Gov-
ernment. -

We face again many critical issues and tight budgei constraints.
but I am pleased. Dr. Keyworth, at some of the initiaiives that
have been forthcoming, PdﬂlCLlla/]& i the field of science eduva-
tion and in the field of basic reséarch 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 havé different”
priorities. but | do appreciate the cordial working relationship we
have had with you and your. office. I ask unanimou. consent that_
the full text of iny prepared remarks and the statement by vur distin-
guished colleague, Mr. Lujan. be included in the reeord.

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

[The opening statements of Messrs. Fuqua and Lujan follow. ]
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" QL InG STATERENY

THE HCNCRIBLE LON FLOUA, CHATRIAN

' b &
* COMMITTEE M SCEENCE AND TECKNOLOGY w
. * 11,5, HOUSE CF REPRESENTAT IVE"
s
. / . FEBROMY 3, 1983 . .
: I AM GLAD TO wELCOwE TO Tme Commi’iiee Tcpav OR. GEORGE A. KEYWORTH.

*rui DIRECTOR CF m&g QOFFICE OF SCIENCE aND chmjo:.os‘& POLICY IN THE
W TZJHOUSE., DR, KEYWORTH ALSO SERVES AS THE SCIENCE AND TECHNCLOGY
IGR TG THE PRESIDENT.

)
[

TS 15 OuR CC!\'MJT;(EE'S FIRST HEARING OF THE POTH [ONGRESS, AND T ISU
FSPECIALLY APPRCPRIATE THAT DR, KEYWORTH 1S OUR LEADOFF withess, HE
OCCUPTES, HEXT TO THE PRESIDENT HIMSELF, THE KEY POSITION IN THE GOv-
fRIWENT WETH RESFONSIBULITY FOR THE CONTINUED HEALIH AHD \FII}AL:W oF
BUERICAN SCIEHCE AND TECHNCLOGY. o

. r
. N _
’ THE FRESERT BUCGET PROPOSALS FOR SCIENCE AND TECHNOLOGY RALSE FUNDA-
LY reuTa cuﬁs:lams_'naobr THE DIRECTION OF GOVERMENTY POLICY FOR SCIENCE

% Ahi TLCHNCLOGY 1T APPTARS THAT, FOR LOK-DEFENSE R 8 D. THE CAREFULLY
EVCLYED BELANCT STWEER SUPPCRT FOR RESEARCH ANC SUPRDRT FOR DEVELOP-
MENT MAS BEEN €AST ASIDE t5 FAVGR OF A FOLICY GF STRONG SUPPORT FOR
BESIT, RESTARCH, WiTH FURTHER CUTaBACKS 1y THE SUPFORT #08 AFFLEED RE-

.




SEARCH AND DEVELURMEN], ¢ o

E

fHILE BASIC RESEARCH PROGRAMS 'E(r THE MATIOMAL SCIENCE FOUNDATION AND
THE ENERGY DEPARTMENY HOULD, RECE 1uE INCKEASES OF, RESPECTIVELY, $289
MIELION AND $TEB MILLION, IMPORTANT APPLIED RESEARCH P&éﬁﬁmg IN SuCH
RGENCIES AS THE EhE‘RG\f. DEPARTRENT, THE EnVIRORMENLTAL PROTECTION AGEN-

Pl

CY, AnDy THE NATIONAL Bupeau OF STAMDARDS WOULD €£)THER BE EL IMINATED
F

ALTOGETHER OF BE SEVERLLY LLT BACK. , THIS NEW APPROACH COLLD PRODUCE A

CANGERONGe IMBALANCE AT, TIME WHEN THE TREMD 1IN M0ST @ THE OTHER ADR-.

VANGED, L
TWEEN GOVERN

USTJLL COUNTRIES 5 TMARD # MUCH' MOPE EYE™ pal ANCE HE-
KP SUPPORT FOR DEVELUPHMENT AND SUPPORT FOR RESEARCH.
L)

OuR POLIDYTF SUPPOR™ FOK BASIC RESEARCH 15 WELL ESTAGLISHED. DEGIH-
RAMG W1TH THE PQST-L'.'ORLD HER 11 PERIOU. THE FEDERAL GOVERNMENT nsﬂswto
THE ?}MCR RESPONS IBILITY £0R THE Flh,;r.CING OF QSCIEH‘E.FLC‘Resggp;:H 14
AEalCA. THAT QCSPONSIBILETY WAS ASSL‘L‘.ED bHoRECOBNITYON OF THE FaCT
THAT $C1EKCE HAD BECCME A SIGRIFICALT FACTOR Lh MATLTRINING A STROUG
CEFERSE AND 4 STRONG ECONCMY, AR ALTOYIN RECCSMITION. OF THE FACT
THAT, ‘AT THE FUNDIEG LEVEL RELUIREC, O SOURCE OTrER THAN THE GOYEXN-

MENT COLLD AogUME THAT RESPONSIBHLITY N

¥

BuT WE ake ALSU MINGRLL TRAT OUR CuvmiTTEL Haw REPELTLELY BEEN LRGLOD
0 OINTSOOUCE 4 STRONG EL"‘-!(NT. CFOSTABILITY !N THIS &REL SUFPGRT ANG
| THAR fk KEYLOFTH HI3e e 2181 LasT vk af CAUTIGNELD US AﬁUUT. THE DAlL-
. GERS TU LUBLETY WHtwit KL #ECLILEL LuR N0 THE YLARS O RADID vITEALG
:

GROWTH MN' THE LEVERTIES  CaN VL FUbDING AGENCIES AND THE REIEARGH

IRSTITUTIONS ADEQUUATELY MAMAGE THELE LARGE {KNLFEASES. Anq At THE Liw

3
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:Ems oF s.\‘?;;p'. th R TRETED 1% FULTLRE (LARST

TAL GOUERMMELT'S RESFONSIB.LITY FOR rtcn:\.'cto(;‘x Ha® BEEN MORE SELEC-
TIE. 1% Tuls POST -4ife, VEARS AMERICAR INBUSTRY HAS MADD MANY IRPORTANY
TEC‘HNCLU’GI(&L ADVANCES, AND THEY aILL %0 DOLBI CUNTIMWE $9 O so.  But
'\ Tm«'r,sakzs PERICD A NULMBE? OF EXTERNAL .ro;:té??‘;?ﬂmé‘n KECESSARY
THaT THE FECERAL Goveamsr-n'hm ko STRONGER SOLE (N SOME AREAL. FIRsT
SPUTHIK, AND THER THE ERERGY CRISIS OF Tuf EAKLY 1970°S LED U3 L0,
APPL 1ED RESEARCH AND DEVELOPMENT FOR (HE ADUANCERERT (7 $PACE TECHNCL-
O6Y AND EMERGY TE{HMCLOOY.

. . ¢

[

MH.CESSIVE op€SILENTS, I.-.'ORKI‘NG WiTh THE CORGRESS.D RECOG?HZEEII THAT
wHERE Cn;ITﬁL RELUIFEMENTS WERE LARGE OR wHERE MGRKE T AGGRFGﬁTiON-H;\S
INSUEFICIENT, OR WHERY OTHER FALTORS sEART THAT KEEDED TECHNOLOGIES
WOLLD KOT BE LEVELOPED, PRUVATE I LDUSTRY MUST Ela SUPPLEMELTED Wi TH

GOVERMIELT EFFCRIS.

v .~
.

TOpAY wE ARE F\ACED WITH & NEw EXTERMAL CHALLEKGE 1N THE FIELD OF FEOH-
KCLOGY i-.'£sr:£Rn CURCPE ARD JAFAN GKE CHALLENGING THE URITED STATES iny
A GROKHING MMBER CF HIGH TECHNCLOGY FISL0S. TwEY ARE ABLE 10 DOTHIS
THROUGH A COUSIHATION OF FACTORS WHICH FRCLUDE A STRONG $CIERCE LOUCA-
THON SPSTEM. LESS STWINGENT ANTI=TRUST LiwS, AND STRONG GOVERKMENT
SUPPORT FOR BOTH BAS!¢ SCIERCE ANC FCP APFLIED RESFARCH AND OEYTLOP-

MERT w0fw AT wELL

Tor 6&I7ERI1A OF NATIGRAL [MPOKTSLG ALD LACK OF SUFFLLIENT PRIVATE
eTOE FUNDG Lhifes #AGE LED US TO SUPPGRT BASIC RESEARCH WOULD 'I\PP[EAR

i
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'IL)‘ESE LESS whLbtahT L Ll BUTING THOSE AREAS OF-APPLi.ED RESEARCH AED
DEVELOPMENT wHICH MULT RECEIVE CULSRIMENT EhOOLRAGEMENT AKD SURFOAT,
FOR ExaMPLE. HMAKNY DEMBERS ¢F TH1G CCMITIEE HAVE PERSONALLY VIEWED THE
DRAMATIC ADVAMCES MADE BY JAPAN 1% P0BOTICS., THESE AODVANCES ARE THE
RESW.T CF A STRONG C:O‘-‘ER]‘NENT-EF\.DUSTPT-UL'I"'ERS'% PROGRAM OF COOPERA-
TION BEGUN YEARS AGO. & SIMILAR COCPERATIVE EFFORT MUST OF MADE HERE,

&

I THE ARES ¢F SCIENCE SDUCATION, THE GUDGET CONTAINS SEVERAL wElLCCME
SHITIAYIVES, | APPLALD THE BEINISTRATION FQR {75 RECOGHITION OF THE
IMPORTANCE ©F SGCIZRGE EDUCATION TO Jum Fuiong, BUT 1T 1§ NOT AT ALL
CLEAR THAT THESE INITIATIVES ARc SLFFItlERTqTU COPE wITH THE MAGHI TUCE
CF THE PROBLEMS WE FalE,

{ RECENTLY LHSCUSIED THIS MATTER WiTH & GRSUP OF JAP.NESE STUDENTS WHO
HAD STUCICE BOTH |6 THE UnrTed STATES ANO 1N JaPall.  THEIk OBSCRYAITON
WAS THAT wHILL GRADUETE ECUCATION 15 THE W5, STILL 15 CLEARLY THE
BEST IN THL WOR.D, AT THE uhDERGRADUATE LEVEL. AMD ESPECIALLY AT THE
HIGR SCHOOL LeVEL. SCIENCE AND MATHEMATICS £5JCATION 45 CLEARLY  th-
: FERIGH, HHAT MUST BE DONE 1IN 4 CCMPREHENSIVE wWAY 10 DSAL WITH YH4S

SETUATION, AND WILL THE A;mihisrﬂaT;On‘s NEW PROPCSSLS FIT INTO THIS

LARGER SEY CF SCLUTIONS?

THLIE ARE SCME GF THE I9SJES RAISED 8Y TAE PICPOIALS CONTAIMEL i THE
FISCAL YEAR T98& MULGET [, YeynGRTH WAS BEEM THE FULAL POINT Ik THE
FORMULATION OF THr PELICEES Ol SHIG THE DETAFLED BULGLT PROPOLALL ARE
i BASEL, AhD wE LGUY FLRRARG TO S TESTIMUNY. HLS SEATEMLNT. AND QU

SLASETUENT DISCUSSIOL nibe BE wEHY RELPF i, .

a

)
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_GPENIIG STATEHERT BY .
HOUORABLE AUUEL LUJAN, JR.
‘ scfmcs 8 Tac*momav 03P
- Posma/émkmﬁ -

Tuanx vou Jr. CuatrmMats 1, wAnT TO WELCOHE DR, KEvwoRTH,

A FORMER CONSTITUENT WHO vAS DONE A EXCELLENT Jop IN FOCUSING

POLICY ON SCIERCE Anp
s

CHHOLOGY [N THIS ADMINISTRATION,

I kNow THAT D&, KE?HQ%YH SHARES MANY CONCERNS WITH MYSELF

"AND OTHER MEMBERS OF THE CoMMITTIEE, A HIGH PRIORITY ON TH1S

LIST OF CONGERNS ES THE ENCOURAGEMENT OF TECHNICAL EDUCATION
In THE post-sPuTNIX ERA, THE U.S, PLACED GREAT

15 ON DEVELOPIHG A STRONS BASE OF TECHNICAL MANPOWER.

E EXAMPLES OF THE RESULTS OF THAT PUSH IS THE DRAMATIC

" ADvANCES THE U.S, HAS MADE [N ELECTRONICS, COMPUTERS, MEDICINE,

AND THE SPACE PROGRAM OVER THE paST 30 vears. IN gact, No
PROGRAM HAS MADE THE PUBLIC MORE AWARE OF THE EXCITEMENT, THE
GLAMOUR, OF SOtENCE AND TECHNOLOG? THAN THE SPACE Paocann. ThE,
RECENT SUCCESS OF vIDEQ GAMES SEEMS TO BE RENEWENG THE INTEREST
OF OUR YOUNG HEOPLE N TECHNICAL AREAS. THESE ARE CERTAINLY
REASSURENG SUCESSES. EUT SUCCESS HAS MEANT COMPLACENCY.

THERE IS HO LONGER THE -STRONS EMPHASES ON SCIENCE, MATH. AND
ENGIHEERING { OUR SCHOGLS. DURING THE LaST COMGRESS, THERE
HAS SHCH DISCUSSIoN OF QUA NATIONAL FATLURE,TO GRADUATE
SUFFICIENT TECHNICALLY TRAINED YOUNG PEOPLE TG MEET FUTURE

NEEDS. WE ALL sMOw T o oF 15 IMPERATEVE THAT ThE U.S. maluTaln:

[
(-
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17°5 ROLE F ENTERNWATIOHAL L%ADERSHIP 1N JECHNOLOGY DEVELOP™
HENT. WE ALL REALIZE THAT TECHNICAL EDUCATION IS THE BASE
FﬂR‘ FUTURE TECHNOLGGICAL LEADERSHIP. )

| LOOK FORWARD TO FUTURE D1SCUSSIONS & tHe wavstTo
“ENCOURAGE MORE FEOPLE TO GET A STRONG EDUCATION [N SCIENCE, g

t
MATH. AND ENGIHREERING.

-

Think vou Hr. CHAlRMAN.  °

Mr. SgnsgNsRENNER. Mr. Chairman, on behalf of the minority, 1
nave a statement.

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

have reviewed the ddministration’s proposed fiscal year 1984
science budget. I know Dr. Keyworth brings us good news.

I was at the Jast 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, doctur. | am waiting for the major-
ity staff to brin? in sbme bags of rose pefals to strew in your path
today because of the changes in the budget.

We are all aware of the prime importance of basi¢ fyndamen.al
research. Thig cummittee has always stressed the need forf stron
science program as the fuundati\]ﬁ‘of long-term industria¥d growt
and national security. . .

Our Nation faces a serious threat o our technoliogical leadership

¢+ in the world. It is only through cohtinual emphasis on basic re-

‘search that we will maintain gnd strengthen our position.

This emphasis will continue % assure that America remains
strong in the competitive world murkets while epabling us to share,
our technological innovations to ?th. less fortunate nations.

I will not dwell. on details, but ‘there are sev(}ra]rﬁ
proposed science budge* which warrant emphasis.

atutes of the

In energy-releted fields, the requested general science progsam is

2645 million. Thut Is an increase of 18 perient over the amount ap-
propriated for fiscal year 1083, , -
The administration has requested a similar increase jn funding
for basic energy scfences to $350 million. These increases take on
added significance when we remember that our inflation rate has

"d spped from duubledigily to sbout 3 percent annually. So the re-

quested funding increasc i¢ not fur the putrpose of maintaining a
sttady rate. Instead, it indicates a commitment.to increase the
ace. )

p Another facet uf this budget which strikes home is the attention
being given to the shortage qof faculty in critical uhiversit, flelds.
The prvgram is sufficiently’ comprehensive to include upgradin
of the science and mathematical qualifications of secofrdary schoo

, teachers. The budget also proposes to replace and upgrade obsolete

e —
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fesearch instrumentation at universities. That is a training and re-
search deficiency cited by many of vur expert witnesses before this
comiyittee in the past year. 2’ v :

r. Chairman, the administration’s reseéuch philosophy appears
to be very much in harmony with our own. I look forward to Dr.
Kedworth’s testimony. .

Mr. FuQua. Thankyou, Mr. Sensenbrenner.
Dr. Keyworth, again we are pleased tv have you with us, We ap-
preciate the effort you u.ade to Be here teday. I know that most

.. .people would probably want to be in bed, but we appreciate the
extra effprt required for 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. g

STATEMENT OF DR. GEORGE-X_ KEYWORTH, SCIENCE ADVISER
TO THE PRESIDENT AND DIRECTOR, OFFICE OF SUIENCE AND
TECHNOLOGY POLICY, EXECUTIVE OFFICE OF THE PRESI-
DENT * :

Dr. KeyworTH. Thank you very wuch, Chairman Fugua, and Mr.
Senseubrenner, for your comments. ’

Members of the committee, I am very pieased to haye this oppor-
tunity to meet with yuu 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 Federaf activity.

Mr. Chairman. in order to allow enough tim¥ for discussion with
the committee, with your permissioh I would like to submit my
formal statement for the record and present a sumntary of it at
this tifme. ’ i

Mr. Fuqua. Without objection, we will make the statement in its
entirety part of the record. You may j.roceed to sutnmarize.

Dr. KeyworrH. Thank you. . .

In my early meetings with this committee, I emphasized that the
administration would fook'very 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 hational 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-
tellettual advances. o hrd

Much of my office's efforts focus on tdentilying those opportuni
ties, and you will see that they constitute the areag of greatest em-
phasis in the R&D budget. - A

Second, soviety derives two tangibly benefifs {.om R&D. One is
the transfer of knowledge from the lab to socicty in the form of
technological innuvations that result in new, industries, new jobs,
Jand imp.roveuents in our standards of living and guality of life

12 S
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We are deternuned to stimubate greater interaction of academic,
Federal, and industinal scietitists antd engineers, and to make sure
the best R&D is suppuried well envugh to permit rapid progress.

We also have to make sure that we derive educational and train-
ing advantages from federally suppurted research because all of
our expectativns and vpportunities fur industrial prugress call for a
growing supply of skilled technical personnel.

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

The third criterivn 15 the appropriateness of the rele of the Fed-

“eral Governmen! in R&D. We have continued to shift the Federal

Q

role 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 nativnal goals that are particularly af-
fected by our R&D poliey.

Certainly defense is a major element of the vverall R&D budget.
1 realize that this committer 15 not directly involved with defense
R&D, but I do want to emphasize the great_reliance the United
States places vn maintaining a technulogical advantage over our
adversaries ruther than trying to match up in terms of troop
strength and deployment. -

Qur other ma, . concern is how 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 van help and that we van yse 1t more effectively than we do.

For that reason you will {ind that a number of our proposed
fiscal year 1984 initiatives facilitate the interaction between funda-
mental research and its eventual applications in indusiry, as well
as =nuourage new hinds of interactions between universities, feder-
al laboratories, and industry. '

Mr Chairmuan, the complete budget proposal, as well as the spe-
cial analysis un R&D, describes how the administration js imple-
menting its policy prioritivs, especiully the focys on university
basic research. in the next fiscal year.

We are coninced that those areas of R&D projected for growil
will make important contributions to America’s technological lead-
ership in voming *’L‘dt‘b. We expect tu reap a harvest of innovation
and trained peoply froin this investment. Their impact will be
measured in futur® improved competitiveness of our industries, 1m-
proved balunce of trude. and creation of new jobs for American
workers. )

I want to make clear that we gre not propoesing a general infu
sion 0§ Federal funds into R&DPMeven tlliuugh many areas have
been Gonsistently underfunded over the past decade. This new
growdlt is guided by buth intellectual opportunity and longterm
relevance to industrial needs.

It is decidedly not science for science’s sake. Qur intent is not to
simply beel up a field by increasing the number of projects. The
real teturn ¢n this added investment witl come from concentrating

RIC _ 13
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on the very best projects we can identify and by providing enough
funding to pernut those nucler to grow into world-leading concen
trations of research excellence.
! As an example. you will notice that we are proposing healthy in- -
creases (N many of the National Science Foundation programs for
the coming year. These reflect both the research opportunities 1
have already discussed and also the mission of NSF, which i$ to
support basic research in the nation's universities, whick do re-
quire spectal attention.
In spite of the Federal investment in basic vesearch over the past
20 years, our academuw institutions are growing shabby, at least in
the areas of physical seiences and engineering, partly because an
mordinate share of that support has gone to other institutions, pai-
ticularly Federal laboratories. -
With few 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 su low that many new Ph, D’s forego what, not many years ago,
would have been their preferred career choices.
Moreover. many of the best university research projects have not
_been Tunded 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 {o protect the world-leading basic
research capability we have built up over three decades, and to
make suie the univérsities can uphold the high standards for edu-
cation that we have come to rely on from then. .
This enitical profdem of education underlies the future of our
whole civihian and fefense R&D capabilities. This salient fact ac-
counts to an important extent for our emphasis on Federa! funding
of research through the NSF and other university-oriented pro-
grams.
For example. in fiscal vear 1944, NSF basic research grants will
support approximately 10,400 graduate students, who will then be
available ior 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-
stonal groups and universities about other problems of science and
engineering education. We have now devised several specific new

rograms to address what we feel is perhaps the most critical prob-
em, the inadequate supply of wew junior engineering and science
faculty wn 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 whoe might otherwise choose non-teaching careers in in-
dustry. -
Thgre are alse several new progranis aimed at improvinﬁ the
supply of qualified science and math teachers in secondary schools.

flE costs for these education programs will not be great, but by
concentrating resources strictly where they are most needed—on
good faculty—we anticipate substantial long-term benefits.

@
14
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We alou see fincadd year 1951 s a tinie to make needed inroads on
anuther major university research problesy, vutmoded and obsolete
research equipment and instrumentation.

In all, we estimate the propused level of basic research funding
will include nearly $400 million for purchase and replacemt:nt of
instrumentation. - .
. Mr. Chairman, you will note that the comparisuns between basic

research in fiscal year 1983 and 1984 are dominated by two things.
the large increases in the ph}rblt.dl scienves and engineering. some
15 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 eaperienced a high growth rate since the mid-1960's,
_ Guen.the reseurces already committed to the life sciences over the
yveurs, 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, : ..
whivh prumise great return to our foremost pational priorities, in-
dustrial advances to fuel our economy and defense.

I believe {iscal year 1084 can be a pivotal year for Federal pro»
grams in R&D. The administration has worked long and hard to
structure o stience and technology policy that addresses critical
needs 1n our suclety. We are anxious to work with the Congress to
. st the country un a productive course t0 make the best possible
user uf the resoutces and potential of gur universities, Federal labo-
tatories and industrial enterprise.

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

[The prepared statement of Dr. Keyworth follows:)
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DIRECTOR, WECIEL 0E el cLENCE" Al TE?H CorreaL1cy,
EXECUTIVE OFFICE OF THE PRES TB

O el A £ TuDbsE OF REeREeA TR DELC"
‘MEARLNGS ON SCIENCE POLICY
FEBRUARY 3, 1983

CHAIRMAN Fudusa AND MEMBERS OF THE COMMITFEE:

[ ?LEA;ED TO JAVE THIS OPPORTUNITY TQ MEET WITH
YOU SO SO00N 1h THE LEGISLATIVE yYEARe [MoT ONLY DOES .
THIS GIVE US AN EARLY CHANCE TO DIScuss THE PRESIDENT'S
rroPosED FY 1984 RRD rROGRAMS., IT ALSO GETS A TIMELY
STARY ON THE IMPORTANI PROCESS OF CONGRESSIONAL OVERSIGHT®
AND REVIEW OF TdIS VITAL AREA oF FEDERAL ACTIVITY.

WE'RE CONCERNED HERE TODAY WITH THE BROAD POLICY
[SSUES OF SCIENCE AND VECHNOLOGY- THAT IS, WHAT ARE
THE PRINCIPLES THAT., FIRST, GUIDE OuR DECEISIONS ABOUT <
HOW FEDEmAL SCLENCE AND TECHNOLOGY wiLL BE CONDUCTED.
AND, SECOND, GUIDE OUR SPECIFIC PROPOSALS FOR LEVELS OF

FEDERAL: SUPPORT®

1€
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Ma. CHAIRMAN, [N KY bARLY MEETINGS WITH TH1S LOMMITTEE

[ EHPNASIZED THAT THE ADMINISTRATION WOULD LOGK VERY HARD AT
HOW SSIENCE AND TECHNOLOGY COLLD HELP ADVANCE NAT:ONAL

WELL=SEING: TN!S D'FFERED SOMEWMAT FROM THE TRADITiONAL

APPROACH TO S&I POLICY-“WHICH PLACED PRIMARY EMPHASES
L]

ON ENSURING THE GEMNERAI HEALTH anp VITALITY OF SCIENCE

AHD TTS INSTITUTIONS:

WE ARF, OF COURSE, THE BENEFICIARIES Of THOSE MANY
YEARS OF SUPPORT AND BUTLDUP OF S&T 1astTiTuTions: Awnp ['m
CONVINCED THAT AMERIZAN 58T IS sTiLL, OVERALL, BY FAR
THE WORLD'S BEST: BY ALMOST ANY MEASURE-“NUMBER OF
SCIENTISTS, QUALITY OF UNIVERSITY PROGRAMS, NoseL PriZes.
AMOUNT OF MONEY INVESTED-"WE SURPASS ANY OTHER NATION.

HE HA 3 TREMEHDOJ% FOOLS AND RLSOURCES AVAILABLE, AND
QUR TECHNICAL COMMUNITY 1S CAPABLE OF MOHENTOUS ACHIEVEMENTS.

WE aLL AGREE gy THE MEED TO Mllurnlu AND STRENGTHEN

THE HEALTH OF OuR 54T ENTERPRISE AS 5. NATIONAL RESOURCE:

Byt THAT, IN ITSELF, WOULD BE INADEQUATE POLICY GUIDANCE

TO MEET THE GROWING-"AND MUCH DISCUSSED~-TECHNOLOGICAL
CHALLENGES FROM FOREIGN [HDUSTRIAL AND MILITARY COMPETITORS.
POLICIES THAT SERVED THE NATION WELL DURING DECADES OF
RELATIVE ECONOMIC AFFLUENCE AND OVERWHELMING AMERICAN
TECENOLOGICAL SUPERIGRITY GVER OTHER NATIONS MUST BE

EMC 21 095 DNt d
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HODIF1ED TO DEAC W!TH TODAY'S HARSHER CONDITIONS: ALL -

OF US HAVE A RESPONSIBILITY TO MAKE SURE THE MATION

GETS THE BEST POSSIGLE RETURM ON ITS FEDERAL [HVESTHMENTS

I SCIEHCE AND TECHNOLOGY- . ,
THREE DISTINCT CRITERIA ARE EMBODIED IN OUR PROPOSED

PROGRAMS FGR FY 1984. By APPLYING THOSE THREE CRITERIA™-AND

fY RESISTING THE TEMPTATION TO DIVERT SCARCE RESOURCES

TO QUICK*FIXES OF saynr TERM PROBLEH&::&&'RE CONF [ DENT

FOR MAHY YEARS TO COME-

ANY EVALUATION OF THE STATE OF AMERICAN SCIENCE
AND TECHMOLOGY TODAY CLEARLY REVEALS FIELDS OF RESEARCH

.RIPE FOR PROFOUND INTELLECTLAL ﬁDﬁ#HCES.f!IRTUﬂLL? BURSTING

WITH EXCELLENT jDEAS AND PEOFME. HucH OF MY DeFICE'S

EFFORTS FOCUS OK IDENTIFYING THOSE OPPORTUNITIES™~AHD

YOU'LL SEE THAT THEY CONSTITUTE THE mREAS OF GREATEST

GROWTH IH THE R&D BUDGET- WE'RE COMFIDENT THAT THESE

EWPHASES REFLECT DROAD AND INFORMED CONSEMSUS OF THE i
S&T comMuMITY. ME'VE CONSULTED WITH THE SCTENCE AGENCIES,

TAFPED THE EXPERTISE OF THE WHMITE HouSE Scirmce COuNCIL

ARD THE NATIOpAL ACADEMY OF SCIENCES, AND SOUGHT OUT

MANY ., HAH?'INTERaCTIONS WITH REPRESENTATIVES OF THE

MATION'S SCIENCE AND TECHNOLOGY ORGANIZATIoNS. So

THAT FIRSY CRITERION™-OPFORTURITY FOR SCIENTIFSC
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ADVANCE~~GUIDES THE SELECTIONS OF AREAS FOR FASTEST
GROWTH-

SECOND, NOW ELSE [0 WE ASSURE THE BEST RETURN ON
OUR INVESTHENT? HERE wE'RE TALKING ABOUT PERTINENCE, AMD
WE HAVE TO REMEMBER THAT BASIC RESEAPCH DOESN'T Exisy
IR A vacuuk- SOCIETY"THAT IS, THE PEOPLE PAYING THE
alf:s FOR Fensaau PROGAAMS ~~DERI VE ruo TaﬁGIBLE BENEFITS
nnon RgD+ ONE 1S THE EVENTUAL ranusrea OF XNOWLEDGE
Fﬁ&ﬂ THE LAB TO SOCIETY==IH THE FORM OF TECHNOLOGICAL
INNOVATIONS THAY RESULT IN NEW INDUSTRIES, NEW JOBS,
AND IMPROVEMENTS [N QUR STANDARDS OF LIVING AND QUALITY
. OF LIFE: WE ALL KNOW THAT TRANSEER OF XNOWLEDGE 1S A
MYSTERTOUS PROCESS, DIFFICULTY TO PREDICT AND RESISTANT
TO MANIPULATION- WHILE WE RECOGNIZE THAT 1T°S UNwISE TO
TAMPER WITH MECHANISHS WE DOM'T URDERSTAND, WE CAH AT
LEAST FOCUS ON IMPROVING THE CLIMATE THAT PERMITS TRANSFER
? oﬁ' KNOWLEDGE TO occump- THAT MEANS STIMULATING GREATER
INTERACTION OF ACADEMIC, FEDERAL, AND INDUSTRIAL SCIENTISTS
AND ENGINEERS, AND MAKING SURE Tue BEST HRD 15 supporvER

I
wELL ENOUGH 7o PERMIT RaPID PROGRESS-

HE ALSQO HAVE TO MAKE SURE THAT wg DERIVE EDUCATIONAL
AND TRAINING ADVANTAGES FrOM FEDERALLY SYPPORTED
RESEARCH=-BECAUSE ALL OF QuUR EXPECTATIOHS AND OPPORTUNITIES
FOR INDUSTRIAL PROGRESS CALL FOR A GROWINQ SUPPLY OF

. BT
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SKILLED TECHNICAL PERSONHEL. THE MgsT DIRECT WAY TO

MEET THOSE NEEDS IS THROUGH UNIVERSITY RESEARCH, WHICH 1s
SYNOHYHOUS wITH THE PRODUCTIQH OF SCIENTIFIC AND TECHHICAL
PERSONNEL. THE OPPORTUHNITY FOR GRADUATE STUDENTS TO
BECOME MEMBERS OF THE nessnnéﬁ COMMUNITY AS PARTNERS

IN FACULTY RESEARCH PROJECTS 15 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 TREATZD IN COMPETITION WITH OTHER RESEARCH
PERFORMERS .

THE THIRD CRITERION S ONE YOU'VE HEARD ME DISCUSH
BEFORE-“THE APPROPRIATENESS OF THE ROLE OF THE FEDERAL
GOVERWMENT IH RED. WITH Eacz SUCCEEDING YEAR WE HAYE
TRIED TO DISTINGY SH MORE CLEARLY BETWEEN FEDERAL AND
PRIYATE SECTOR RESPONSIBILITIES. | WANT TO EMPHASIZE THAT
THIS MISSTON 1S HOT BORH OF |DEOLOGY, BUT PRACTICALITY, .
THE PRIYATE SECTOR. WHICH OPERATES IN TRE MARKETPLACE,
1S FAR MORE SUCCESSFUL THAN THE GOYERNMENT [H UNDERTAKING
COHHERCIALLY ORLENTED, SHORT-TERM TECHHOLOGY PROGRAMS.
$0 WE'YE CONTINUED TO SHIFT THE FEDERAL ROLF AWAY FROM
DEMOHS TRATIONS OF TECHNOLOGY AHD BACK TowarDs LIS
APPROPRIATE ROLE OF BASIC RESEARCH AND HONT-COMMERCIAL

DEYELOPMENT -

L
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} sa1p AT THE OUTSET TuaT RED' ARe TOOLS TO HELP
THE NATION. LET ME REYIEw, BRIEFLY ﬂ&é MAJOR HATIONAL

GOALS THAT ARE Paq:ICULARLv aFfFecTeED By Our RED poLtcy-

.
I3 -

CERTAINLY DEFENSE IS A MAJOR ELEMENT OF® TNE OVERALL
ReD suDGET- | REALIZE THAT THIS COMHITTEE IS NOT DIRECTLY
INYOLYED ¥ITH DEFENSE R$D, 8uT | DO WANT T0 EMPHASIZE THE
GREAT RELIANCE THE UNITED STATES PLACES ON FAINTALHING A
TECHNOLDGICAL ADVANTAGE OVER OJUR ADVERSARIES-~RATHER THAN
TRYING TO MATCH UP IN TERNS OF TROOP STRENGTH AND
DEPLOYMENT

&

UNFORTUNAT.cY, OVER A PERIOD OF THENTY YEARS .
NE WAYE CONSISTEHTLY UNDERIMYESTED IN DEFENSE
R&D--1H EFFECT CDASTING OW THE ADVAN(AGE WE HELD MANY
YEARS AGO« THAT NEGLECT HAS CAUGHT UP WITH US AND TRULY
THREATENS THE BASIS OF QUR SECURITY. THAT BALD REALITY IS
THE REASON FOR THIS ADMINISTRATION'S EMPHASIS ON DEFENSE
ReD !N PREYIOUS BUDGETS AND IN VHIS ONE AS WELL: EveEn so,
WE'PE IMVESTING A FAR SMALLER PORTION OF OUR RESOURCES IN
DEFENSE TODAY THAN WE DID TWENTY YEARS AGO-

Ouk OTHER MAJOR CONHCERN IS HOw FEDEWAL [NVESTMENT AND
LEADERSHIP IN RED CAN CONTRIBUTE TO THE NATION’S ECONOMIG

PROGRESS. TWIS ISN'T A NEw ISSUE. BUT !r"s B8ECOME
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SPOTLIGHTED IN THE PAST FEW YEARS BECAUSE OF THE RISE IN
TECHHOLOGICAL AND INDUSTRIAL COMPETENCE AMD ASPIRATEONS OF
MANY OTHER NATIONS: MWE'RE SEEING NOW, AS LF WITH NEW.EYES,
THAT FOR A HIGHLY TECHNOLOGECAL IHDU§TRIQL SOCIETY LIKE
QURS: SLUGGISH TRANSFER OF MEW KwOWLEDGE AHD EXPLOl»TiOH
OF NEW TECHHOLOGY CAN HAYE RROFOUND, TRASIC !H;nCTS on

MATURE TNDUSTRIES:

R2D 1S HO PAHACER FOR MANY OF THE PROBLEAS OF
COMPETITIVENESS THAT U.5. INDUSTRY MUST MEET. Burv |
THENK WE avLe SHARE THE BELIEF THAT IT CAM HELF AND THAY
ﬁE MUST USE IT AS EFPECTIVELY AS WE CAN. HOREOVER. RED
1S THE ESSENTIAL SOURCE OF KNUWLEDGE FOR NEW INDUSTRIES=AND,
EVENTUALLY, NEW JpBS: AS A NATION WE'RE COMMETTED TO
GROWTH THROUGH NEW TECHNOLOGY: THAT IS OUR FUTURE: S0
WE'RE CONFRORTED WETH THE CHALLENOE OF uSIHG FEDERAL
RED PROGRAMS TO ACHIEVE MAXIHUM IHPACT ON OUR DESTINY:
ﬁon THAT REASON YOU'LL FIND THAT A NuMBER OF OUR PROPOSED
FY 1984 INITIATIVES ARE DESIGNED To FACILITATE THE
INTERACTION BETWEEN FUMDAMENTAL RESEARCH AND | § EVENTUAL

APPLICATIONS 14 INDUSTRY.

WE'RE ALSO EMCOURAGING, THOUGH NOT NECESSARILY AS PART
OF THE BupGET., HEW KINDS OF INTERACTIONS BETWE_LN UNIVERSITIES,
FEDERAL LABORATORUES, AND INDUSTRY- 1°LL GEVE AN EXAHPLE

A BIT LATERs BUT LET Mg ADD THAT |'VE OBSEAVED STRONG., HEW

S
;
F
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INTEREST FROM MaNY INDUSTRIES AND UNI\J‘E_RSITIES IR GETTING TO..

KNOW EACH OTHER BETTER ARD IN TRYING TO SEE HOW THEY CaN

HELP EACH OTHER ACHIEVE THEIR GOALS- | ATTRIBUTE Turﬁ,n
HEALTHY DEVELCPMENT .PRIMARILY rown HEW==aND | CERTAINLY -
HOPE LASTING--REALIZATION OF THE NEED TO IMPROVE OUR DOMESTIC

CLYAMATE FOR TRANSLATING RESEARCH INTO HEW TECHNOLOGIES.

BEFORE DISCUSSING SPECIFICS OF The FY 1984 Rel
PROGRAMS, 1'D LIKE TO HIGHLIGHT SEvERaL O3TP acTions
DURING THE RAST YEAR THAT HAYE IMPORTANTY POLICY RAMIFICATIONS.

{'LL ONLY HENTION IM PASSING .THE ADKMINISTRATION'S NEW

SPACE PoLicCy, wHICK | DISCUSSED WITH THE SuBCOMMITTEE O

: SPACE SCIENCE AND APPLICATIONS LAST ﬁUGUST-’ l sarp AT THav
TIME THAT WE WERE DETERMINED TO TAxE ADVANTAGE OF THE SUPERB
CAPABILITLES OF THE SPACE SHUTTLE FOR A HEW GENERATION OF
RESEARCH AND APPLICATIONS IN SPACE. WE'VE ALL TAKEN GREAT
PRIDE IN THE CONTIMUED SUCCESS OF THE SHUTTLE PROGRAH.
INCLUDING THE FIRST LAUNCH OF COMMERCIAL PAYLOADS
1% 1982 THis YEAR WE EXPAND THE OPERATIOMAL FLEET TO,
TWO ORBITERS, AND WE INTEHD TO 2ROVIUE THE NECESSARY
FUNDING TO ENSURE THE FUTURE OPERATION OF A FOURTORBITER
FLEET--WHICH 1§ ADEQUATE TO MEET CURRENT PROJECTED

DEMAHDS FOR LAUNCH CAPACITY- ‘ Y

OVER THE MWEXT FEW YEARS THE SHUTTLE, AND 175 HIGH-ENHERGY

s
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<.
UPPER STAGE. WiLL BE YHE CENTERPIECE OF A ﬁ;%lE?f OF

TRULY EXCETING NEW SCEENTEFIC SATELLITES., HManv OF
THOSE HAVE BEEN UNDER DEVELOPMENT FOR SEVERAL YEARS
NOW, SUCH AS THE SPATE TELESCOPE OR THE GaLiLEQ JUPITER
g SPACECRAFT. Bur | wANT TO CalL YOUR ATTENTION YO OUR
PROPOSED VENUS RADAR MAPPER AS aN EXAMPLE OF sow NASA,
DRANING ON TS EXPERIENCE AND SUCCESSES ™S BEEN ABLE .

TO REDUCE THE' COMPLEXETY AND COSTS OF PLANETARY PROGRAMS !

AND STILL ACHIEVE MAJOR SCIENTEFIC OBJECTIVES.

LATE EN 1982 WE ALSO COMPLETED OUR REVIEW OF THE FEDERAL
ROLE [N AERONAUTICS RESEARCH AHD TECHKOLOGY. DR. Vicron
ReEis of OSTP DiSCUSSED THAY STUDY wITH THE SUBCOMMITTEE
aN IaAusFﬁarnrlou. Aviation, AnD MATERIALS. THIS TumrNED
OUT TO BE A AREA WHERE THE ADMINISTRATEON AND THIS y
GOMMITTEE WOUND UP IN STROHMG AGREEMENTY oN PRIGRETEES AND
CPPORTUNITEES. foU'LL FIND IMPLEMENTATION OF THAY AERC -
poLICY EN BOTH THE NASA aND DEFense RBD pRoGraMs rop FY isgh-
* MR- CaalmMAK, |’M VERY PROUD OF TME ASILITIES AND
ACCOMPLISHMENTS OF MY STAFF AND OF THE MANY PEOPLE FROM
LOTHER FEDERAL ORGANIZATIONS WHO HAVE CORTRIBUTED $0 MUCH
TO STUBTES LIKE THE Two | JuST MENTIONED-. But 1M ALSO
N DELIGHTED tC poINt TO THE ACHIEVEMENTS OF THE WHITE
HouSE SciENCE COUNCIL, A GROUP OF 13 DISTINGUESHED
ACADEMIC AHD Iuous‘nlaL SCIENTISTS WHOSE INVESTIGATIONS

S
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AND ADVICE NAVE PROVEN TU BE [NVALUABLE TO ME.

ONE PARTICULAR. WHST STUDY--A THOROUGH REVIEW oF 20
OUR FEDERAL LABORATORIES--1S NOW NEARLY COMPLETE+ ALTNOUGH
[ WON'T PRESUME TO ANTICIPATE THE PANEL'S FINAL CONCLUSIONS,
OUR TNTERACTIONS 50 FAR SUGGLST TO ME THAT THEY'RE FINDING
SEVERAL |HPORTANT AREAS If WHICH THE lnas CAN PROYIDE
EVEN GREATER SERVICE To THE NATION- [NDICATIONS ARE
TNAT TMIS RESOURCE, WHICH CLAINS ABOUT ONE-THIRD OF
THE ENTIRE FEDEZAL RSD BUDGET, CAN CONTRIBUTE SUBSTANTIALLY
TO OUR WATIONAL NEEDS Iy DEFENSE AND CIVILIAN TECHNOLOGY-=
AND THAT WE SHOULD FIND BEVTER WAYS TO MAKE THAT HAPPEN:

.

{4 ADDITION F0 OUR EMFHASTS ON GROWTH IN UNIVEASITY
RESEARCH TO STRENGTNEN THE KNOWLEDGE AN PERSONEL
FOUNDATION FOR FUTURE INDUSTRIAL NEEDS, THE RDMINISTRATION
HAS. CONTINUED TO PURSUE OTHER, NONTBUDGETARY ACTIONS AS
PART oF 1TS POLICIES TO IHPROVE THE CLIMATE FOR PROGRESS
IN INDUSTRIAL TECHNOLOGY - WE VE FOCUSED EFFORTS 1N

THE PAST YEAR (M THREE ADDIT! ONAL AREAS.

THE PATENT OFFICE, UNDER THE ABLE HAHD OF COHHISS!ONER‘
M0SS INGHOFF, HAS EMBARKED ON A PLAN TO COMPUTERIZE 178
GFEDATIONS; THAT wILL SIGNIFICAHTL\: RED;.ICE THE TIME
IHVOLVED IN PATENT ‘PRGCESSIN(i' [ THE PAST YEAR THE

LCONGRESS HAS ALSO MADE ! MPORTANT CONTRIBUTIONS (N THE

. -

L
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PlssiPE OF LEGJSLATION THAT FACILITATES VOLURTARY ARBITRATION

.
OF PATENT DISPUTES- »

¢ N
. THE ADMINISTRATION BELIEVES TRADITIORAL AHT1TRUST .

POLICY HAS BEEN UNNECESSARILY RESTRICTIVE IH PREVENTING

I%BUSTRIES FROH-?OOLING RESOURCES For R&D- GUIDFL]NES

ARE IN PREPARATION THAT WILL PERMIT GREATER INDUSTRTAL
PARTICIPATION IN LONG-TERM, HIGH-RI§X RESEARCH. THis .
IS ANOTHER EXAMPLE OF TRYING to'eycouanse INSTITOTIONS

To BROADEN THEIR R&D, TO‘TAP‘fHTD THAT RICH POTENTIAL

3
[

TNAT LIES BETWEEN SECTORS. . ) . .-
L]

THE THIRD AREA CONCERNS‘ﬁEGULAT;OH' Iv's no SéCHET,TNAT
: FHE ADMIHISTRATION BELIEVES THAT. IN GEMERAL ., GOVERNHENWT
IMPOSES UNNECESSARY ANO EXPE&SIYE BURDENS ON BOTH INDIVIDUALS
AND INSTITUTIDNSM‘ ﬂY-OFFlCE-HAQ BEEN LOOKING SPECIFICALLY
AT‘REGULAT!ONL DEALING WITH ENVIRONMENTAL ANb HUMAH SiFETYi
WHICH ARE OSTCHSIBLY DASED 0N TECHNICAL COH51DE§ATION§"“THaT
15, SOME CONCEPT OF QOETECTABLE RIS*S AND HazZarps. Buv '
LAYS AND REGULATIONS TEWD TO GET STUCK IN TIHE, AHD .
SCIENTIFIC UNDERSTANDING RﬁDfJECNNIGUES RACE QUICELY
AHEAD- ‘ , )

-

THERE ARE TWO CONSEQUENCES- . FIRST. Eacw YEAR wE'RE
CAPABLE OF DETECTING SMALLER AMOUNTS OF PROHIBITED

SUBSTANCES THAN THE oﬁ?slnnL REGULATIONS ENvISIQONED, SO AN

o
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»
ESSENTIALLY UNCHANGED #NYSICAL ENVIRONMENT CAN NONETHELESS GROW
HORE MAZARDOUS BY LEGAL DEFINIT!ON YEAR BY YEAN. SECOND.
ADYANCES IN KMOWLEDGS CAN PERMIT INCREASINGLY PRECISE .
CHARACTERI ZATION OF THOSE HAZARDS WE OUGHT 7O BE HLGHMLY

CONSCLOUS OF AND ALLOW US TO MODIFY U, .cESSARY CONTROLS OR '

‘OTHERS - THE RESULT WOULD BE GREATER PUBLIC SAFETW AND.

O
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PERHAPS, LESS OVERHEAD COST TO THE PUBLIC WHO, UETLH{TELY:

-
.

PAY FOR REGULATION.

THis vear OSTH HAS BEGUN THE BIFFICULT TASK OF
MAKING AN ASSESSHMENT OF CURRENT SCIENTIFIC XNOWLEDGE
ABOUT MUMAN CARCINOGENS. Our so;L IS TO THEM BEVELOP POLICY
GUIDELINES THAT wiLL 1npnurf THE SCIENTIFIC BASIS FOR
CARCINOGEN REGULATIONS THAT IMPACT WIDELY ON INBUSTRY.
GOVERNMENT, AWD EvERY ONE OF US. NEEBLESS TO SAY, TNIS
IS PROVING TO BE A CHALLENGE, oi'T WE SEE TNIS PROCESS
AS & MODEL FOR DOING SIMILAR UPBATES IN OTNER AREAS OF
REGULATION: ) . '

+

TH¥S CHALLENGE TO FOCUS OUR ATTENTION ON THE TRULY
SERIOUS THREATS™TRATNER THAN SPREAD OUR VIGILANCE
UNNECESSARILY BROADLY--COMES UP 1M ODTHER KINBS OF
REGULATED ACTIVITIES. WE'RE TRYING NOw TO APPLY A SIMILAR
KIND OF SELECTIVE ATTENTION TO PROBLEMS OF CONTROLS ON
THE EXPORT OF STRATEGIC TECNNOLOGIES AND SCIENTIFIC INFORMATION,

AGAIN: THE CHALLEHGE IS TO IDENTLFY THOSE TECHNOLOGIES WHOSE

]
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LOSS WO D SERIQUSLY COMPROMISE QUR SECURITY. THEN RIGORQUSLY
PROTECT THEK wlTHOUT UNNECESSARILY PMPEDING THE FREE FLOW
OF SCIENTIFIC COMMUNICATION. BuUt Taring TO appLY

CONTROL REGUL&TIDNS BRO&DLY &LMOST GUA ANTEES A SYSTEN
YULNERABLE TO FAILURE- IN nDDITION TO TNE ﬂDHINISTR&TION‘E

I T T

ONGOUNG WORK THROuGH CUCOM To ascuns AGREEMENT ANMONG
OUR ALLIES ON A BETTER ENFORCEMENT STRATEGY. OSTP 1s
CURRENTLY WORKING wlTit THE NATIONAL SECURITY COUNCIL
TO DEVELOP A REALISTIC POLICY ON SCIENTIFIC COMMUNICATION

AHD HATIONAL SECURITY-

LET HME MENTION ONE OTHER AREA OF ACTIVITY BEFORE |
BISCUSS THE propPosEn FY 1934 prosrans. O08TP sas LED
ADHERISTRATLON EFFORTS TO EXPLORE OPPORTUNITIES FOR SHARING
SOME of THE COSTS AND RESOURCES FOR RESEARCH WITH OTHER
HATIONS WHO ARE wWORK[NG ALONG PARALLEL TRACKS. [N THE PasT

" sYEARs AS A CONSEGUENCE OF THE JuLy 1982 VERSAILLES Summiv,

WE'VE BEEN HOLDING DISCUSSions WITH WESTERN EUROPEAN NATIONS
AND JaPan OH SHARED RESEARCH IN SUCH AREAS AS FUSTON,

HIGH ENERGY PHYSICS FACILITIES, AND PL&NETAR{‘EXPLGR;TlON-
05TE°IS ALSO DIRECTING THE EFFORT TO ESTABLISH GREATER
COGPERATION wWITH [HDIA IM RESEARCH ONH FOOD PRODUCTIOH.
HEALTH, BlOMASS FOR ENERGY, AND MATERIALS SCIENCES-

THIS EFFORT GREW OUT OF DISCUSSIONS BETWEEN PRESIDENT

REAGAN amD PriME MINESTER GANDHI DURING HER Y-S« vISIY

LAST JuLy. WE aLS9 CONYINUE TO WORK TOWARD EXPANDED




.

SCIENTIFIC IHTERACLTION wITH THE PEOPLE'S REPUBLIC oF CHINA,
'

MR+ CHATRMAN, THE COMPLETE BUOGET PROPOSAL, AS WELL
AS THE SPECEAL ANALYSIS ON RESEARCH AND DEYELOPMENT ., -
SHOVIDE A DEFATLED DESCRIPTHON-OF—HOW FHE ADMIniSTRATION S
IS IMPLEMENTING ITS POLICY PRIORITIES IN THE NEXT
FISCAL YEAR. ['M SURE THAT JHE COMMITTEE, Ih STUDYING
THOSE PROPOSALS OYER THE COMING MORTHS, WILL PARTICULARLY
SCRUTINIZE THE SUBSTANTt2l GROWTH WE'RE PROPOSING IH
PANY AREAS OF R&D- 1N LleNT OF THE CURRENT ECONOMIC
CRISIS, AND THE NEEO TO REDUCE TNE FEDERAL OEFICIT,
YOU'LL WANT TO ASSURE YOURSELYES THAT THESE INCREASES
ARE NECESSARY AT THYS CRITICAL TIME. | THINK THE TESTS
OF THEIR HECESSITY ARE SIHPLE ONES: WHAT IMPACT WILL
THOSE IHCREASES HAVE ON THE HATION'S LONG-TERM ECONOMIC
REV{;&LIZ&T&OH? WILL THEY TRULY [MPROYE THE ABILITY--AND
CLIMATE=-FOR S&T INSTITUTIONS ANO PERSONHEL TO CONTRIBUTE

To OUR HATION’S LONG-TERM ECONOMIC REYITALLZATION?

! can GLYE YoUu DUR ANSWER TO TuOSE QUESTIONS., WE'RE
CORYINCEQ THAT THOSE AREAS OF R&D proJECTED FOR GROWTH
wiLL MAKE 1MPORTANT CONTRIBUTIONS TO AMERICA’S TECHNOLOGICAL
LE&OEkSHIP iN CONINF YEARS. WE EXPECT TO REAP A HARVEST
OF IRNOYATION AND TRAINED PEOPLE FROM THIS | 'VESTMENT.
THELR IMPACT WILL BE MEASURED IN FUTURE |MPROVED COMPETL-
TIYENRESS OF QUR IKDUSTRIES, 1MPROVEOD BALANCE OF TRADE,

\
i
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AND CREATION OF HEw JOBS FOR AngRICAN WORKERS-

[ WANT TO MAKE CLEAR THAT WE'RE NDT PROPOSING A a
GENERAL IHFUSION OF FEDERAL FUNDS INTO R&D. EVEN THOUGH
MANY AREAS HAVE BEEN CONSISTENTLY UNDERFUNDED DVER THE
PAST DECADE. {10, THE GROWTH 13 SELECTIVE- IT's GuiDED
BY BOTH INTELLELTUAL DPPORTUHI Y AND CONG-TERM RELEVANCE
75 IKDUSTRIAL HEEDS- |T's DEC'DEDLY HQY SCIEMCE FOR
SCIENCE'S SAKE. MORECVER, EVEN 1N THOSE TARGET AREAS
OF HIGH QpPPORTUNLTY, OUR INTENT IS HOT TO siMPLy BEEF
UP A FIELD BY [NCREASING THE HUMBER OF PROJECTS™"BY -
FUNDING THE mExT-BEST 10 OR 15 PERCENT OF THE PROJECTS
THAT "AD YO BE TURNED DOWH 1M OREYIOUS LEAK YEARS.
THE REAL RETURN ON TH1S ADDED INYESTMENTpWIIL COME
FROM CONCENTRATION ON THE VERY BEST PROJECTS WE CAN IDENTIFY™"
AND BY PROVIDING ENOUGH FUNDING TD PERMIT THOSE NUCLEL TO
GROW INTO WOALD-LEADING CONCENTRATIONS OF RESEARCH EXCELLENCE-
THiS APPROACH WILL NOT HECESSARILY BE POPULAR WiTH THE
8roaD RED COWMUNITY, WHICH MAY EXPECT THIS GROWTH
tn R&D vo BE A RESPONSE TO COHSTRAINHED FUNDING OVER THE
vears- ByT oyr RESPONSIBILITIES ARE GRAVE THESE DAYS,
AND WE MAVE T {HANMEL REGOURCES TO THOSE PLACES WHERE

WE THINK THEY'LL HAYE THE GREATEST [MPACT-

LET ME ILLUSTRATE THIS APPROACH WiTh A COUPLE OF

EXAMPLES-
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NEw TECHNOLOGY IS INCREASINGLY BEING BUILT ON
ADVANCES [N MATERIALS==FIMELY TOOLED SEMICONDUCTORS FOR
MICROELECTRONICS. NEw ALLOYS AND CERAMICS FOR HIGH PERFORMANCE
ENERGY CONVERSION, POLYMERS AS REPLACEMENTS FOR STRUCTURAL
METALS: HE'RE ENTERING AN.ERA [N WHICH WE'LL NOT ONLY SHIFT
AWAY FROM RELIANCE ON INCREASINGLY SCARCE WATURAL MATERIALS, L
BUT INH WHICH WE CAN PROCESS COMMON RAW MATERIALS [NTO
EXOTIC NEW COMPOUNDS WITH ASTOUNDING PERFORMANCE ToRGRROW’S ,J
HIGH=TECHROLOGY MARKET®LACE WILL BE INFUSED wITH THOSE NEW

MATERIALS

WE SEE AN EXCITING POSSIBILITY HERE YO CAPITVALIZE
OH AMERITAN EXPSRTISE—ﬁITH THE DEVELOPMENT OF A HATIONAL
ADVANCED MATERIALS RESEARCH CENTER AT LAWRENCE BERKELEY
LaBoRATORY. LBL, WHICH IS A sypERB DEPARTMENT OF ENERGY
LABORATORY LOCATED AT THE UNIVERSITY OF CALIFORMIA, HAS
RECOGNIZED THREE THINGS- FIRST, SCIEHCE HAS MADE
ENROUGH PROGRESS N RECENT YEARS TO BRING A vARIETY OF
DISCPLINES TO A NEW THRESHOLD IN UNDERSTANDING MATERIALS.
SECOND, THE POTENTIAL APPLICATIONS OF THIS KMOWLEDGE,
AS IT'S DEVELOPED, WOULD SPREAD THROUGHOUT QuR HIGZ‘TECHNOLOGY
INDUSTRIES+ AND THIRD: THIS IS AN AREA OF BASIC SCIENCE
IN WHICH THE UNITED STATES NOW nHOLDS A DECISIVE WORLD

LEAD THAT AN 2E BROADLY EXTENDED-

ALTHOWGH TNE INITIAL FUNDING FOR THIS CENTER wiLL BE

31
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LARGELY FEDERAL, WE ALREADY KNOW OF WIDE INDUSTRLAL

INTEREST LH WORKING wITH LBL AS THE CENTER DEVELOPS:

WE SEE THIS FACILITY AS A CRUCIBLE FoR ESTABLISHING NEW
MEARS OF UNIVERSITY/ FEDERAL LABORATORY/IRDUSTRY INTERACTION
AND COOPERATION: VWE'RE VERY ENTHUSED AT THE PROSPECTS

FOR SUCCESS AT LBL. '

Aruitoxt provided by Eic:
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bat AHOTHER AREA, YOU'LL HOTIZE THAT WE'RE PROPOSINHG
HEALTHY IﬂéhEnsEs IR HANY OF THE RATIONAL SCIENCE
FOUNDATION PROGRAMS FOR THE COMING YEAR- THESE REFLECT
BOTH THE RESEARCH OPPORTUNITIES ['vE ALREADY DISCUSSED,
AND ALSO THE MISSION OF NSF, WHICH IS TO SUPPORT BASIC
RESEARCH IN THE NATLON'S UNJVERSITIES™~WHICH REOUIRE
SPECIAL ATTENTION- -

Iﬂ SPITE OF THE FEDERAL INVESTHENT 1N BASIC RESEARCH
OVER THE PAST TWENTY YEARS. OUR ACADEMIC IHSTITUTIONS ARE
GROHIHG.SHRBBY“‘.QT LEAST IN THE AREAS OF PHYSICAL SCIENCES
AND EHGINEERTI NG--PARTLY BECAUSE AN INORDINATE SHARE

OF THAT SUPPORT MAS GONE TO OTHER INSTITUTIONS» PARTICULARLY

" PEDERAL LABORATORIES. WITH FEW EXCEPTIONS UNIVERSITIES

HAVE BECOME LESS AND LESS ATTRACTIVE PLACES TO PURSUE
RESEARCH CAREERS IN THOSE F1ELDS. !NADEQUATE EQUIPMENT
AND IRSTRUKENTATIGN ARE LIMITING THE QUALITY OF BOTH
RESEARCH AND EDUCATION' SALARIES FOE YOUNG FACULTY

ARE SO Low THAT MANY OF THE BRI_GHTEST HEW RESEARCHERS
.,




Aruitoxt provided by Eic:

29

FOREGO WHAT, NOT MANY YEMRS AGO, WOULD HAVE BEEN THEIR
PREFERRED CAREER CHOICES- WHEN | HEAR ;HE PRES|DENT

OF MIT cOMPLAINING THAT HE CaN’Y FIND QUALIFIED APPLICANTS
FOR SOME ENGINEERING FACULTY POSITIONS, | Kuow WE ALL

HAYE # PROBLEM-

HOREOYER maNY OF THE BEST UNIVERSITY RESEARCH
PROJECTS HAVEN'T BEEN FUNDED AT WIGH ENOUSH LgvELs TO
TAXE FULL ADVANTAGE\OF THEIR POTENTIAL. SOMEWOW WE'VE
ARRIVED AT THE INDEFENSIBLE POSITION OF CREATING THE
POOREST CLIMATE FOR RESEARCK IN THE PLACE THAT OUGHT
TO HAYE THE BEST. THAV HAS TO BE CHANGED, BOTH TO
PROTECT THE WORLD-LEADING BASIC RESEARCH CAPABILITY
we'vE BUILT UP OVER THREE DECADES™“AND TO MAKE SURE
THE UNIVERSITIES CAN UPHOLD THE HIiGH STANDARDS FOR
EDUCATION THAT WE'VE COME TO RELY ON FROM THEM-

I WANT TO DWELL ON THIS CRITICAL PROBLEM OF EDUCATION,
BECAUSE 1T UNDERLIES THE FUTURE OF OUR WHOLE ClVILIAN
AND DEFENSE RED capaBILITIES: NE canw’v Lose sient OF
THE SINGLE HOST ESSENTIAL INVESTMENT FOR OUR FUTURE-~THE
EDUCATION OF TODAY'S YOUTH TO BECOME TOMORROW'S VALENT:
By FAR THE MOST (MPORTANT PART OF THAT TRAINING TAFES
PLACE BY PARTICIPATION I UNIVERSITY BASIC RESEARCH,

AS GRADUATE STUDENTS PROGRESS FROM NOVICE RESEARCHERS

# TO NEw SCIENTISTS AND ENGINEERS READY TO TAKE THEIR

"y
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PLACES IM UNIYERSITIES, INDUSTRY, AND FEGERAL LABORATORIES:
THIS SALIENT FACT GIVES ADDED YALUZ TO RESEARCH FUNDED
,IN UNIVERSITIES, AHD IT ACCOUNTS TO AN I|HPORTANT ZXTENT
FOR THE EmPHASIS ON FEDERAL FUNOING OF RESEARCH THROUGH
THE NATIOHAL SCIENCE FOURDATION.

In FiscaL Year 1983 NSF GRANTS SuPPORTED
APPROX I MATELY 9600 GRADUATE STUDENTS IN SCIENCE AND
EMGINEERING» THE LEVEL OF FUNDING WE PRoFOSZ FOR FY
1984 wiLL supPORT 10,400 OF THOSE STUDEHTS, WHO wiLL
THEN BE AVAILABLE FOR THE LARSE S&T INDUSTRIAL PERSONNEL

NEEDS PROJECTED FOR THE END OF THE DECADE AKD BEYOND-
WE'RE DETERMINED THAT THE UNITED STATES wilL FACE

COMING TECHNOLOGICAL CHALLEHWGES WITH THE WORLD'S STROMGEST
RESEARCH AND TRAIMING ENTERPRISE-

AT THE SAME TIHE WE'RE AWARE THAT AN IMPORTANT PART OF
OUR EDUCATIUKAL SYSTEH IS INCREASINGLY COMPROMISED &Y
THE WORSENING ABILITY OF UNIVERSITIES TO COMPETE WITH
INDYSTAY FOR TECHNICALLY TRAINED PEOPLE““HOTABLY RECEKT
Puls FOR ENTRY“LEYEL FACULTY POSITIONS« ]y THE PAST YEaR
WE'YE BEEN CONSULTING WITH MANY PROFESSIONAL GROUPS AND
UNIVERSTTIES ABOUT THIS PROBLEMs WHICK HAS ALSO BEEN A FOCUS

OF THIS LoMuiTTEE. Qup COMMON CONCERN 1S TO FIHD wH il

THE FEDERAL GOVERNMENT CAN APPLY RESOURCES ANy LEADERS lé

4
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TO INITIATE SOME NEEDED [I[HPROYEMENTS IH SCIENCE AND --
ENGINEERING EDUCATIOH:
%

HE'YE HOW DEVISED SEVERAL SPECIFIC NEW PROGRANS ToO
ADDRESS WHAT WE FiEL IS THE MOST CRITICAL PROBLEM: THE
I MADEQUATE SUPPLY OF KEW JUHIOR EWGIMEERING AND SCIENCE
FACULTY IN UNIVERSITIES=-AHD THE SHORTAGE OF QUALIFIED
SECONDARY SCHOOL SCIENCE AHD MATH TEACHERS.

ONE pRuGRAM, CALLED PREsIDEHTIAL YOUNG INVESTIGATOR
AWARDS AND ADMINISTERED BY NSF, wiLlL ATTRACT RECENT Puls
TO UKIVERSETY RESEARCH WHD MIGHT OTHERWISE CHOOSE
NON“TEACHING CAREERS IN IHDUSTRY. OUUTSTARDING YOUNG
INVESTI GATORS Will BE ELIGIBLE #OR UP TO FIVE YEARS OF
RESEARCH SUPPORT UNDER THIS PROGRAM. we To $100,DD0
PER YEAR OF SHARED FEDERAL AND PRIVATE SuUPPORT. This
HATCHING PROVISION WilL PROYIDE SONE EXTERNAL |KFLUENCE
ON THE FIELDS OF SCIENCE AHD EMGINEERING THAT WILL BE
EMPHASIZED, REFLECTIHG HIrH PRIORITY NEEDS OF IHDUSTRIAL
PARTICIPANTS. THE UNMIVERSITIES WOULD PAY THE FACULTY
HEMBER'S SALARY, SO THE ENTIRE AWARD ANOUNT WOULD pg
AVAILABLE FOR RESEARCh. WE ENVISION UP TO 2D0 NEw
AWARDS EACH YEARS WITHIN FIVE YEARS THERE XOULD BE ONE «
THOUSAND YOUNG FACULTY-=A S1GNIFICANT PORTION QF THE

BATIOH'S UMIVERSITY RESEARCH FACHETY-~1H THE PROGRAM-
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THERE ARE ALSO SEVERAL PROGRAMS AIMED AT SHORTAGES OF
QUALIFIED SCIENCE AND MATH TEACHERS IN SECONDART SCHOOLS.
OHE 1S A PROSARAM IN NSF TO PERMIT CURRENT SGIENCE AND MATH
TEACHERS TO UPGRADE THEIR SUBJECT MATTER SKILLS THROUGH
UNIVERSITY COURSES. OvER A PERIOD OF THREE TO FIVE YEARS,
THE PROGRAM WOULD BULLD UP TO ABOUT 10,000 PARTICIPANTS
PER YEAR- THIS PROGRAM ALSO REQUIRES MATCHING NON-FEDERAL
EUNDS. A COMPAJION PROGRAM iN THE DEPARTHENT oOF EDucaTion
#ILL PROVIDE BLOCK GRANTS TO LOCAL SCHOOL DISTRICTS To
PERMIT THEM TO TRAIN ADDITIONAL TEACHERS IN pATH AND
SCIEHCE., THESE WOULD I NCLUDE TEACHERS cunBENTLv N
OTHER DISCIPLINES, RETIRED tsnzuans. AND INDIVIDUALS
IN BUSTNESS AHD INDUSTRY- APPROXIMATELY 30,000 TEACHERS
COULD BE TRAINED UNDER THIS PROGRAM OVER A FOUR-YEAR
PERIOD. THERE wiLL ALSO BE A HIZHLY vIYIBLE PRESIDENTIAL
SCIENCE- aND MATHEMATICS TEACKING AWARDS PROGRAM TO
MONOR OUTSTANDING SCHOOL TEACHERS AND THEIR SCHOOLS
AND TO EMPHASIZE THE NATIONHAL IMPORTANCE OF GOOD SECOHDARY

SCHOOL PROGRAMS -

THE COSTS FOR THESE EDUCATION PROGRAMS “WILL NOT BE
GREAT, BUT BY CONCENTRATING RESOURCES STRICTLY WHMERE THEY'RE
MOST WEEDED=-ON GOOD FACULTY="WE ANTICIPATE SUBSTANTIAL

LONG=TERM BENEFI1TS -

4 -

‘J

WeE atsp see HY 1984 as A TIME TO MAKE HEEDED !NROADS OM

g e e,




THE OTHER MAJOR UMIVERSITY RESEARCH PaoaLEﬂ-—gdﬁi;nEn
AND 0BSOLETE RESEARCH EQUIPMENT AND INS RUMENTATION« MosT
OF THE ADDITIOMAL SURPORYT FOR PURCHASE OF EQUIPMENT WILL BE
INCLUDED I3 THE FUNDS ALLOCATED FoR RESEBRCH, RATHER THAN AS
SEPARATH, COMPETING PROGRAMS« {u AL, WE ESTIMATE THE
paopossé LEVEL OF BASIC RESEARCH FUNDI NG WILL INCLUDE NEARLY
$400 MILLION FOR PURCHASE AND REPLACEMENT OF INSTRUMENTATLON.
. .
Ar- Cua:anay. | MAYE TRIED TO DESCRIBE HOW THE
* ADMIXISTRATION INTENDS TO {MPLEMENT (TS SCIENCE AMD TECHNOLOGY =
POLICY™"AND HOW THAT POLICY [S RESPONSIVE TO THE VERY REAL
’ 'gnoaLsns OuR NATI10# FACES 'AS THE LEADING INDUSTRIAL FORCE
TH THE worLu MY FOCUS ON PROGRAMS RATHER THAN OM HUMBERS,
KEFLECTS MY STRONG CONVICTION THAT OUR SUCCESS wiLL BE
, MEASURED BY HOW WISELY WE USE WHATEVER RESOURCES ARE AVAILABLE,

, 3
NOT BY HOW MUCH WE SPEND.

HEVERTHELESS, | RECOGNIZE THE [NTEREST !N COMPARING
LEVELS OF EXPENDITURES, SO LEY ME MAKE JUST A FEW COMMENTS
ABOUT THE DATA THAT APPEAR IM THE SPECIAL ANALYSIS OF THE
. q)] zbariog OF THE BUDGET -

TOU wILL NOTE THAT THE COMPARISONS BETWEEN BAS1C RESEARCH
IN FY 1983 aND 1984 AE DOMINATED BY Tw0 THINGS: THE
LARGE INCREASES IN THE PHYSICAL SCIENCES AND ¢NGIMEERING™~SOME

15 pErCENT OVER ONF VYEAR=-AND THE IKCREASE OF ABOUT

ERIC .~ Y -
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3 PERCENT FOR THE LIFE SCIENCES. THE LIFE SC!ENCES, A g

I

A

VERY PRODUCTIVE AND RICH AREA OF RESEARCH, NAVE EXPERIENCED
A’ HLGH GRONTH RATE SINCE THE MiD=1360s. THAT GRONTH \
FAR EXCEEDED THAT FOR THE §NCREASINGLY CONSTRAIHED

PHYSICAL SCIENCES UFON WNICH OUR INDUSTRIES SO DEPEND

TopAY THE LIFE SCIENCES ARE VERY HEALTHY, AND THE SMALLER
INCREASES WON'T AFFECT THEIR VITALITY. 1N A CLINATE

OF INTENSE FISCAL SCRUTINY, IT'S No {-ONGER POSSIBLE TO

SPREAD INCREASES UNIFORM.Y THROUGHOUT SCIENCE- GivEN

THE RESOMRCES ALREADY COMMITTED TO THE LIFE SCIENCES

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

RESEARCH iX THOSE FIELDS WILL CONTINUE TO BE WELL

SUPPORTED- ME NOW HAVE TO CONCENTRATE ON THOSE AREAS

1H THE PHYSICAL SCIENCES AND ENGINEERING THAT HAVE BEEN
NEGLECTED, YET WHICH PROMISE GREAT RETURN TO QUR FOREMOST
NATIONAL PRIORITIES-~INDUSTRIAL ABVANCES TO FUEL OUR

ECONOMY, AND DEFEHSE-

[ sevteve FY 1984 can BE A PIVOTAL YEAR'FOR FEDERAL
PROGRAMS IN RED. THE ADMINISTRATION HAS WORKED LONG AND
HARD TO STRUCTURE A SCIENCE AND TECHHOLOGY POLICY THAY
ADDRESSES CRITICAL NEEDS IH OUR SOCIETY. THE PROGRAMS
PRESENTED TO you REPRESENT OUR !MPLEMENTATION OF THAT
POLICY. THE ADMINISTRATION 1S ANXiOUS TO WORK WITH THE . .
CoNGRESS TO SET THE COUNTRY ON A PRODUCTIVE COURSE TO
MAKE THE PEST POSSIBLE ysE OF THE RESOURCES ARD PUTENTIAL

OFf OUR UHIVERSITIES, FEDERAL LABORATORIES, AND INDUSTAIAL
ENTE RPRI SE.

" MR+ {HATRMAN, THIS CCNCLUDES My FORMAL PRESENTATION.
| WOULD BE HMAPPY TO RESPONHD TO QUESTILONS rROM HEMBERS OF
THE COMMITYEE.

38 . '




35 ' *

Mr. Frqua. Thank yuu very mych, Dr. Keyworth. I want to start
out by saying that this s> abuut a 180-degree turn in this presenta-
tion from what it has been in previous years, and ! hope that
Fhether you want to ur not, maybe you can take sume of the érednt
or it

I think the'administration has addressed some ver, fundamental
yuustions, I noticed in the budget briefing this apecuafanalysm back
in the case section fur rescarch and development, where you talk
about a new center fur materials research at Lawrence erkeley,
the expansion ‘of the synchatron 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 for their careers; creative inierac-
tion, upgrade scientific research in universities, using the NSF and
DOD to improve teaching of science agd 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 it-certainly indicates a co,mmxtment,
as I intetpret it, that the administ-ation and the other agencies are
plannjng to really 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 mdth and science teachers?

Dr. Keyworin. Mr. Chairman, I think we have all come to real-
1z¢ how enormously cumplex this problem s of stimulating interest
in svience and math in pre-college-age children. I think personally
the singlemost important thing we can do 1s attempt to restore edu-
. cation, {mrllcularb in science, mathematics, and [ might also &dd

foreq,n angudges, ds the highest possible priority re:aponblblllty for
a parent.’

What we have tried to do, as [ am sure you reahze, is generate
programs—within the National Science Foundation and the De-
partment of Education—that will provide exactly that stimulus.

With more than, if T recollect, 3100 billion spent each year in the
Uniteu States on precollege education, it is not an issue that is
going tu be addressed by o Federal program alone, but awareness is
Increasing.

There have becn innovative progmmb 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. Fugqua, Thankgrou, :

Mr. Sensenbrenner? ;

Me. SensensrReNNER. Thank you, Mr. Chairman. I would like to
follow up on the Chairman’s guestions relative to the secondary
school math and science education program.

39
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The Subcommittec vn Science Research and Technology had a
number of hearings onfshuat subject over the past 1Y% years. Cne of
the, things that we.Mpard again and again was that secondary
school teacher b«ilar} structures were such that the y00d math and
science teachers jumped off to a substantially higher paying job in
private indusiry, thereby leaving the mediocre ..nd poo. science
and math teachers teaching the kids.

Given the philosephy of local centrol of education and local nego-
tiation of teachers’ sulary contracts, how dues the administration’s
proposal address this problem? ’

Dr., KeywortH, Thank you, Mr. Sensenbrenner. 1 think you-

. really bring out the key issue in the rathet general response I
gave. '
What we have tried to do is to provide, literally, presidential rec-
°E?“ti°" to top teachers in mathematics and science. It is leader-
? ip and stimulus, but it is not by itself going to rectify the prob-
- em. i o -
. The real problem, as you said yoursell, is the fact that precollege
public schoolteachers are paid at an absoluizl) unacceptably lew
rate... o
It 1s gowng to linav to be taken care of at the State and local gov-

ernment levil
that. By the\gtiulus that we are trying to provide in obur pro-
grams here, we will help to stimulate that, but notysclve it. :

Mr. SENSENBRENNER. I agree with you. I would like to make an-
other point. Most ¢f the contracts thal dre negotiated between
school gcoarda and teachers unions set forth a uniform =alary struc

, ture for teache.s with x number of years of service, regardless of
what they teach, whether it iy the first grade or physical education
or calculus or advanced physics. .
That really puts at a substantjal disadvantage those teacher:
that do have sklls that are markétable outside of the educational

. community. A
I think we all recognize the problem; we are all very short on
soldtionswinge obviously the Federal Government is not going to be
taking over paying highey salaries to good math and gcience teach-

. ers all aroutid the country. -, -

Dr. KeyworTH. Let us draw an analogy for a second. We [ace the

same problem in ehgineering scheols, where traditionally engineer.
ing faculty have been paid the sume as everyone else—with the ex-
clusion. of ¢cgurse, 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
xnumber of American universities, which are providing incremental

salary increases for engineering faculty to react to the supply and

demand to which you are referring. .
Clearly, the same thing is warranted in precollege education, and
it will be interesting to see What happens in the next year gr two
as a large number of States are Leginning to wrestle with this
préblem. : . L
Mr. SensenBrENNER. Thank you very much. \
Mr. Fuqua. Mr. Brown?
Mr. BrowN. Thank yYou, Mr. Chairman.

hink there has been very little question about

S




AR T LML A LI LI L

ingwithin the civilian programs.
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Dr Keywurth, let me begin by seconding the remarks of the
Chairman and Mr Sunseubrenner with regard to the chahges that
we have perceived in addressing some of the science policy issues.

I think it is lairly commendable that the administration is rec-
ommending a dynainic approach to some of the problem areas such
et:s (ti;cion('e education and university laboratory obsolescence in this

udget

I dou’t need to tell you how much the committee members are
gratified at that, and obviously we feel that your input—has been
helpful. That doesn’t exhaust ail of the goud things that are in the
budget, but it would not be myy proper role just to focus on the good
things, would it?

You have commented in our statement the need to redress the
20-vear imbalance in delense exenditures and the large proportion
of the R&D budget that is now occupied by defense. i

! think an analysis or review of special analysis case shows level
fundiag on civilian-oriented R&D for the last 3 years of about $15
billion and a very rapid growth in military R&D during that same
period, up~ ahat is the figure there on military R&D? : .

Well. it is & very Jarge 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 that—maybe
half—is associnted with the MX and the Trident.

Of course, if you believe in the MX and Trident. that is very imi-
portant R&D, but, if Congress were to scrap both of those pro-
grams, you wouldn't have very much lefl and we see the situation
in its stark realitv. which is that we are cutting civilian R&D sub-
stantially by the erosion of inflation, if nothing else; and we are
spending a heil of 5 lot more on delense.

Do you think that that is going to solve the problems of this
country? 1 .

Dr KeywortH Mr. Brown, | welcome the opportunity to re-
spond. becauss that is an absolutely key question to understanding
this proposed R&D budget.

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

Mr. Brown. Real dollars? ’ .

Dr. KEywoRrTH. Real dollars Feortunately the infiation rate has
been reduced sufficiently that the two are no lunger substantizlly
dilferent But the civilian R&D has not gone up. We have moved
frotn g near H0750 split between civilian and defense to a near two
to one

With reference to the Trident II, the D-J, and the MX missiles. |
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 & time of unilateral disarmament
1s a nation that lacks,sufficient commitment to maintain tsell as &
strong nation Howevér, v.e must look carefully at what is happen-

Last year, this year. and mayte for another year or two we have
opportunities to shift funding from areus of development wheie our
meaeys have not been effectively or efficiently spent in the past to
this area | will simply refer to as a Federal trust, this area of in-
suring tomorrow’s techmical manpower.
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I agree with you that as the Nation's R&D total —that is defense,
mdustry’s conumitment, and the Federal Government's civilian pro
grams—grows, we most look at basic research, which is almost en-
tirely federally funded, as the source of talent to fuel that R&D In
that sense basic research is guing to have Lo continue 1o grow at a
rate essentially the same as the total investment jn R&D.

I think you are going to »ee 2 resurgence of wisely dlrected Fed-

eral civilian R&D.
. Mr Brown. This is not the forum to ar 1e with your assertions
about whether or nyt those of us who faver a healthy or civilian
R&D are engaged in umlateral disarmament or other aspects of
our military ,philosophy, but I would point cut that the numbers
that are revealed 1n 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 balan.,e I recogmze you
Let me-agk you sexeral specific quéstwns ! |

You have initiated in the past year or so some special mthes
into aeronautical R&D. The results of that are thoroughly co
mendable 1n my view. You have underway an investigation of the
Federa! tabs, thuroughly commendable in my view, you are Work
g on scientific communication problems and whether we need re-
strictions on that.

In each of these cases the Congress would appreciate the oppor
tumty ty be consulted. One of them is already completed; the other
two are in process.

Spgecifically. on the suientific communication and national secu-
ritv? I wouldn't want thut study to be overwhelmed by the dogma
that perceive 1n the exev utwe branch and it shoold have some ex-
ternal input to it.

Do you think there is any chance of that?

Dr. Keyworth. There is a chance that we will have communica-
tion wi -1 the Congress, but there is no chance that the dogma, as
you refer to it, will be introduced here. I want to point out that a
month or so ago the President was interviewed on the spbur 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 hag to be taken, but 1 really
don't think America’s acadenuc 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 Skeen. Thank you. Mr. Chalrman

I want to welcome you. too, Dr. Keyworth. Also good to see a
fetlow New Mexican,

' 3¢ of the things | was most impressed with was the President’s
mention of the quality of education initiative to encourage an im-
provement in the mat and science instruction.
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I am n little conlused During your testimony you spoke of some
of these—the implementation of sdme of these programs as if it
was in existence already or proposed. Could you differentiate a
little for me on those programs that are tn existence and working
and those that you have proposed?

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

don’t think until the last 6 or & months anycne has been in any
pesition to provide® well-thought-out progranis to address these
needs. Lasi year—and in retrospect, [ will say it is extremely fortu-
nate—the Congress chinse to, without definition, restore some of the
funding within the Naiional Science Foundation the administra-
tion chose to cut, We will now certainty use some of thuse restored
funds to get an early start on some of these new programs.

What I have referred to here, Mr. 8keen, are new programs.

Mr SkeenN (ne oiher question. We recently dedicated a new
high energy laser systemns \ t facility at White Sands in New
Mexico | have become very inwrested in this technology. To what * .
extent is the udministration 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. Brown, 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 militery appli¢ation
but nonmilitary; and those people interested in using that kind of
test facility were cértainly welcome to use it on- a - ~niract -basis:— —-
And ! think it is a far-reaching program gnd a new approach, in
my view, to the way some of our military R&D establishments are
used and that they are welcoming ronmilitary operators on these
facilities, and so forth. .

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

Dr KeywortH. I will avoid the temptation of making an exces-
sively long response o that because this Is an area I have been
deeply involved in since I first came here.

ore than ] year ago the President asked me to set up a group
in the White House Seience Council, which at that time was being
organized, to look at major ne potential military technologies
and, specifically, t¢ iook at the yuestion of directed energy and
high-energy lasers.

I think there is wide recognition within the government that a
more concerted, consoliJated. coordinated effort hay got to develop.
We have spent a lot of money so far, approximately a half a billion
dollars throughout the entire ﬁgvernment. There 15 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. *

’

r

43




L _

“dsked-the-question.. .

kd

10

Mr osEEN | want]tu cotnnend the effort and you. Thank you for
your lestimony tudad. I ain hearten- i by the entire dissertation. |
ap{)‘reciate your beiny here. :

hank you, Mr. Chairman. /

Mr. Brown. Mrs. Bouquard. s

Mrs. Buvquarn, Mr. Chairman, I asl. permission iy case 1 run
over that I may submit questions to Dr. Keyworth fgr the record.
UM Browe- Withéut objection. ,

Mrs. Bouguarn. [n all kindness, Dv. Keéyworih, 1 really don't
think this claim of strong suppert fo. Federal Rﬁz is going to hold
up under close scrutny. ) nﬂ% .

As | look at it, with an increase in che defenée compom®fft, which
15 more than a $6.9 billion increase, then 17-percent increase in the
Nationa! Science Fgundation program, 1 think this means that the
area where we dofreceive our tecizaology development. the pro-
grains that drive t¢chnology transfer. civilian research, also NASA
research, DOE. tHese programs have suffered a cut of over $600
million. Is that mot correct, Dr. Keyworth?

Dr. mem%a‘u. Excuse me. The $600 million cut has occurred in
which particylar areas? .
Mrs. Rutguagrp. In basic civilian ressarch. the NASA programs,
the progragns i enilien R&D where e get our greatest fechnology

transfers. 4 ‘ . .

Dr. KgyworrH. If you take a careful look at what was done in
those pregrams, yuw'il see that we have not withdrawn funds from
tegitimate, productive basic research or civilian research that can
drive industry into fanning an emerging defense. Take a good care-
ful look For example, the shuttle has—-— '

Mrs. Bouquakp. That's what [ did, Dr. Keyworth. That’s why I

Dr. htvworti, The shutile Tas Tow moved into the operational
phase. Yo will see there has been some cut, yes, in that aspect of
NASA R&D But vou will also see a 13-percent increase in the utili-
zation of the shuttle and new missions,

Mrs. Bovquakp., I wasn't asking about specifics. 1 was saying
those programs suffered a $600 million cut.

Dr. Kevwortn. | am saying it ov.drred because we reached a
level of maturity in the prograrg,

Mrs. Bougquarp. But you did have a $600 million cut?

Dr. Keyworrh. It was reprograming. I never looked at it as a
cut.

Mrs. Bouguasrn. Huw ahout fossil and solar conservation?

Dr. KevworTH. A cut, unquestionably a cut. J think you under-
stand that we fecl very strongly that those programs e‘ther are nnt
approprate for the Federal Governmeni or are programs that rep-
resent ineffective use of Federal funds, we have tried to keep the
components waere we felt the program value was high and appro-
priateness was Lhere. N

Mre. Bouquarn. | would say again I think your statement of
strong support for Federal R&D didn't really hold up. I want to
know something abont—~did 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 Keyworrtu It was requesied from the Delr)artment of Energy.
Ihha\e a copy of u letter Irom the Secretary of Energy requesting
that

Mrs Bovquarp. 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 KevwortH If you mean the additions to the national synch-
rotron light source at Brookhaven, that facility has been very, very
heavxly supported by the private sector.

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

Mrs BourQuArp. I am thinking about a company in Houston.

Dr. KeYworTH. A company in Houston?

Mrs. BouquARD. Yes, sir. '

Dr. Keyworti. [ am completely lost. I know of no private
sector—

Mrs BouQuarp I would like to pursue this with you further, if
may.

I wouid like to turn to the hlgh temperature materials labora-
tory It is my utderstanding this was onginally specified to be at
Oak Ridge and the} made arrangements they would not need a
building Now it is unspecified, instead of being assigned to ORNL.

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

Dr Kevworrth. Yes, | believe it is being funded out of conserva-
tion I believe the « is every intention that it be at Oak Ridge and
no place other thai: at Oak Ridge.

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

Dr KevywourtH I cannot speak knowledgeably about the detailed
mechanisms within the Department of Energy. I can only say I am
certain the Depariment of Energy ihtends {0 provide the operating -
support.

Mrs. Bovquarn. It is my understanding the 320 million will not
be needed for a new bu1ldm% because arrangements have heen
made to house this in another building When we are facing.a 3200
billion deficit, I think this is one area we could cut back on. 1
would like to pursue these additional questions with you. -

Thank you, Mr. Chairman.

Mr. BrowN. Thank you.

Mr. Bateman.

Mr. ScuneipER. Mr. Chairman, are we gomg by urder of appear-
ance or seniority?

Mr. BRowN. We are going by order of appearance.

Mr. Scuneiper. Thank you. I didn't want to be overlooked.

Mr. BRownN. You didn’t appear to the committee on time,

Mr. ScuNEpER. Thank you.

Mr BatemaN. Dr. 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 discussiuns? And is there any of-
ficial administration position with regard to commerczlization?
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Dr. Keyworrn. Certarndy. iegt, T think it is fair for me to say we
have taken.the lead position vie that issue, and I can certainly teil
you the administration policy has been to try to promote as much
possible private sectur 1nmlwment in t} e space program, including
the Landsat—and, as it 15 called, Metsat programs to which you
are referring.

It has also been our respunsibility to insure that the Federal
(iovernment .. needs are insur. 1. Right now we are in the process
of doing our best to explore the specifics . of private sector takeover
of each of those (ndividual space opportunities—Landsat, Metsat.
and for that matter, launch services.

Mr. .BareEmaN. May I ask a followup ql.estlon in light of that
answer? Do you regard Comsat as being a private sector phenom-
ena? I find it a hittle different than the norm of the private sector
1 wondered if you had ohservations on that?

Dr. Keyworta. Without trying to be facetious, I think I could
say you and I look at the problem the same way. T think there is -
__public sector, private sector, and something in between

T Mr. BATEMAN. Mr. Chairman, I would Jook forward to further
discussons on the subject with the doctor in light of the responses
to the question.

Thank you.

Mr. BrowN. Thank you, Mr. Bateman.

Mr. Mineta.

Mr. MinetA. Thank you, Mr. Chairman.

Dr. Keyworth, I am a new member of this committee, s0 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 repewed
iterest now in math, science, and foreign languages that you men-
tioned. | am wondering, is that from the perspective of just a na-

tional defense effort?

Dr. Kevwortn. 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 esszential requirements
will be met.

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

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

1t was interesting, and will be interesting to most of you, I thini,
to pbserve that the lowest common denominator that arose from
these discussions—which may have hegun with trade or tax incen-
tives, or whatever—was people: tomorrow’s talent.

That is what we have attempted 0 address in this budget
Alinost everything you see that represents a thrust area within the
civil side either addresses people primarily for industrial growth
f(zlr tomorrow or it addresses what we call the transfer of knowl-
edge.
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Mr Mingra Tihink 1hat is importunt. I come from an area that
I think 18 known for entrepreneurial Lkills and basic scientific de-
velopment It is known as Silicon Valley. Just as in 1982 the buzz
word was infrastructure, it seems 1 1983 the new buzz word is
high technology. . . '

The question is whether or not the new apostles of high technol-
oLy are. in fact, converts, ¢ - 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 busic research versustapplied research? How does
our public dollar leveraging in R&D leverage un the public and pri-
vate sector to do certain things? ]

I would hope thar it is not just one case of saying. yes, we are
going to do basic research. but applied rewearch is going to be pri-
. vate sectqr because the marketplace will determine that. The mar-
keiplace only determines that if there are economi¢ returns; and
there are many areas in which applied research maj have long-
term return implications that may neser see the dollars going into
them in applied research. '

S0 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 role—and I really do welcome the em-
phasis that is in this budget about poing 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 private-public kind of delineation.

Dr. Keywourn ! think you will certainly see that-the govern-
ment has frecuently dealt with this problem by semantics. For ex-
ample, we call fusion reseavch basic research. whereas it is a clear-
cut exainple 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, much of it, but we call it basic research in order to
put it on the white side.

{ 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 thosen to do this year after a very careful
review in aeronautics reseafh. Even though it might have been
better if American industry had been supporting a lot of that aerd-
nautical research over the past 3¢ years, the fact is we have an in-
dustry that depends upon this Federal role. So we gre contiruing to
qurport aeronautics research with vigur and enthusiasm and clear
policy support from the President.

That is an applied area. ] agree with you thut the line is fuzzy.
One cannot draw a clearcut distinetion between basic and applied.

One has to use judgnent.

Mr. MineTA. The recent publicity Ziven tu particle W is an exam-
ple whereas I undersiand that could have been 84n Amenican facili-
tv except we dig not fund jt at some peint and then it became
sot. thing of - became 2n overseas thing. Is that an example of
maybe where we are losing the lead in lerms of what was some- -
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thing that we were really in the forefront of, and that was in the
area of physics?

Dr. KeyworrH. I think the W particle observation is something
much more serious than that. You will notice Jast year that high-
energy physics received the biggest increase in any single area of
science, 19 percent. And it s seeing a near comparab%e increase
tlus year. But thes puinfs 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 1 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 Fermilab, to do this
game experiment. Instead, fiinds were drawn off to support what I
think has been almost universally described by the community as 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
parucular, closer to the laboratories and the sources of new talent

This 15 another aspect of the problem. We have got to bring the
scientific establishment of this country to think of themselves as
bewng major players in solving tomorrow’s problems. not simply as
being mentbers, recipients of an entitlement program.

What 1 am trying to say is that there is a problem beyond just
money.

Mr. MineTA. We have seen that Washington is not No. 2 and we
ought togo 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. Scunemer. All right, Mr. Chairman. I am willing to go
atong with that. [ happen tu have a number of Guestions 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 1o be as brief as possible. )

I a1 interested in your reflection on the administration’s policy
direction toward greater investment of our dollars of €nergy re-
search #nd 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. KeyworTtH. I think it has heavily brought us to two things—
accepting a2 clearcut Federal responsibility for things such as
fusion, which do represent a 21st century requirement or availabil-
1ty 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 conducied a program of
basic research on materials that addressed some of the key prob-
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lems that underlaid the development of new prutotype facilities in
synthetic fuels, new breakthroughs in ceramics,

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

The line of demarcation 15 important so each knows where the

ther's responsibility is, I think that has happened.

Mrs, ScuneipEr. Could you elaborate a little bit on the study you
have been conducting, analyzing the propused cuts of the adminis-
tratiun in the area of research and deve?upment for renewable re-
sources in energy? . '

Mr. KeywonrtH. I amn nol—it is not clear to me——

Mrs. Scuneicer. I understand your office, within the past 12
months or 8o, has been ¢onducting a study as to the merits or de-
merits of some of the cuts in the renewnble energy area.

Dr. Keyworti. My office?

Mrs. Scungiper. Your office.

Dr. KeywortH. I guess there are some things lurking in the
corners. . :

Mrs. ScuNEpER. Perhaps you can check that out and submit a
response later in writing.

{The material follows:] ,

There has been no study 1 My office as to the merits or demerits of cuts in the
refitwable enerdy area. Wf'lat my offive did, huwever. way to propuse the three crite-
g which [ discussed i my testununy. to guide the Administrativn’s decisions oh
R&D funding allueations. Tglf: Bepurtment of Energy's overall R&D budget propos
ale were develuped wn this wonteal, and the tenewable enongy programs were pre
sumahly analysed as purt of this prucess. T suspedt that the rumor that we are con

ducting & specific study 1n the renewsble energy arca may have ansen from DOE's
own R&D budgel preparation work.

Dr. KeywortH. Certainly. ‘

Mrs. ScHNEIDER. One of the areas that I am particularly con-
cerned with is—.he reason I was late this morning 1s, I was listen-
1ng 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, cuiting spending, dropping indexing, or what-
ever.

It seems to me that if we are louking toward a stable economy
and we are locking toward a strong national defense, that part of
your role as the adviser to the President—our emphasis js on
energy pulicy—should be one of stability. It seems to me that the
onfy stability that can be gained from our current energy rolicy or
energy priorities is that we are puiting all of our financial eggs 1n
one basket, which is in the area of high risk, long range.

Now, as you know, in the seventies we experienced the turbu-

ast.

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

We do not seem tu be addressing that in terms of R&D science
policy or energy when jt seems to me that we say, well, we will
take care of our problems domestically when, in fact, we are doing
tu be importing our phutuvoltaic technology from Japan—I guaran-
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tee it—in the very near future, not tv mention other types of
energdy technulugivs that are more pear term th .1 sume of those
. that are being invested ini our Government..

“ I would just like your conimments on that. .

, Dr. KEYWORTH. As far as the administration considering the role

of energy policy in economic policy and planning. ! think we have.

I think there is something else besides the long-term 21st century

technology that we have acvepted and that s the Strategic Petro-

~ leum Reserve. :

We feel the primary encrgy threat tu our overall national secu-
rity wouid be in a lairly short-tertm cutoff through some regional
conflict or volatility. \

As yuu know. we have been rather aggressively proceeding te fill
the strategie petroleum resenve to uccommodate that and to devise
methods by which we will distribute that'effectively.

I agree, there are areas where we may be importing technologies
;_n tthebl‘uture. I {’lnll1 not sure that [ wou{d find pt f»tc;:foitaics asrthe
irst, because we have an aggressive-program in that type of re- °
search. There certainly are othﬂ{)yp 8 P

The nuclear area, for example, is one where, if this country
wannot provide o basis vn which nuclear can cqmipete 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 i-.tensive products
such as aluminum, at a cost that 1s very, very drastically less than
we in the United States can preduce it. ’

I du think we have a balanced program. ! think energy is not the
kind of No. 1 priority item it was in the seventiez. [ think we must
recognize the influences of the marketplace between the early sev-
enties and now. That is why we have s0 much more natural gas
and oil and conservation coday.

Mrs. ScHNEIDER. | realize my time 15 up. [ would like to close by
stating thut you mentioned our energy situation is not the problem
it was in the seventies. I would like to submit in the seventies the
elected officials sitting in this roum were working on ¢rises man-
agement.

One of, | believe, the worst approaches (o dealing with gur na-
tional economy or dealing with any problem. It s;ems to me if we
are duing long-range planning, vur investment must nob be sin%ly
focused into long range, but also be focused to the near term. Di-
" versity lends itself to stability.

That is both energy stubility and economic and .nternational and
national security stabitity.

Thank you, Mr. Chairman,

Mr. BrownN. Thank you, Mrs. Schneidet .

Mr. Reid? ’

Me. Rrap. No questions, Mr. Chairman. Thank you.

Mr. BrownN. Mr, Walgren?

Mr. WarLaren. Thank you, Mr. Chairman.

I wanted to ask Dir. Keyworth, with respect to the NSF budget
proposals in particular, it 1s my understanding that the administra-
tion has recognized broadly that trained work force and skills in
our work furce in general are Zoing to be the key o what we hope
our economy will be and where we hope it will go and that the ad-

L
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ministrativn o tned tu [uddress that very broadly heross a
number of fronts. wnd yet vith respect to NSF, | understand the

roposal in the rescarch area, in. particular, was sirengthened by

180, almost $200 million which is a major and decenit intrement.
Yet the training component and the education component in NSF
wollld only be increased by something in the range of $p or 3i0
million. -

" Wouldn't it seem that & different balance should be btru4k there?

Dr. KeywortH. Mr. Walgien, let me correct g major misconcep-
tion here. There have been|a few prugrams over the years that
Lave been specifically labelpd education in thg National, Science
Foundati-n, but if we go badk and look at the criginal mandate of
the Fuun .ation, in fact 100 percent of the National Scienc¢e Foun
dation’s Ludget is for education. NSF programs for research in an
acadenic emironment support thousands and thousands of stu-
dents, tomorrow’s talent. :

It is true the biggest increases, the 25-percent inCreases in math-
vmatics, plant sciences, astrpnomy and 0 on, are in areds other
than those with the name education on them." But these programs
alsu address other needs in egucation,

Mr. Warugen. Certainly there is a dual effect of any dollars that
are spent in that area and they ce .y go to the education
system

It b5 also true, [ am sure- you would agree,:ﬂlat the research dol-
‘ars per se are almost exclysively with postcollege effect and a
httle bit of college effect, but certainly notﬁing at al} before, and it
would seem that if we are géing to address this training problem
broadly that we ought to be, in my view, using every institution we
have available to us if it can jinake a real sigmificant contribution.

I am wondering whether wiz shouldn’t be appruaching the NSF
in that frame of mind?

Dr. KevywortH. You certainly do raise @ puint that has taken a
lot of vur attention during th¢ last year. Twy of our programs in
the NSF are addressing precollkge.

Granted, they are small compared to the 31.2 billion of the entire
NSF budget, but they are alsqd very high in leverage in an area
that is primarily the Stute and,local governments’ responsibilities.

In additivn, there is. a progratp, which I believe is $30 million, in
the Department that addresses the same issue.

[ think we do have a family of programs. I think the kinds of

programs that have been proposéd on the spur of the moment over
the course of the last year have been more money than direction
setting. \
" Instead, we now have -ome high leverage programs appropriate
for today. They will provide leadership, but I don't think they will
provide the solution. The solution is going tu have o be, nation-
wide, not just a Federal Government or NSF role. R

Mr. Warcren. | certainly agree with thal. I also feel that the .
problem that we are trying to address is really bigger than any of
the institutions we have to address i, but that only underscores
the point in my mind that it is most important that we use all of
the avenues of progress on this problem thut are available to us,
including the NgF ant including the others.
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It has bren my understanding that in far-times past in the NSF
that there was a greader vmphasis percentagewise in terms of the
dullars overall en the education function a5 opposed to the pure re-
search function.

This would be going back into the 1930's and early 1960’3,

One other question, if I may. What role do you see for the Qffice
of Science and Technology Pulicy to play in this balance that we
are going to have to otrike, if both the N%F and the Department of
Education are involved in this effort?

Dr. KexWORTH. I think we will play the role-——perhaps even more
aggressively than in the past —of working with each agency to try
tu.cume up with a coordinated program. This year we had a series
of cabinet councils with the President in which this was discussed
acrgss Inany agencies, and 1 think that s why we are here with
this budget today.

I think you will see even a stronger policy thrust that the Prest-
dent will éncourage during next year.

1 must make one comment. There is & vast difference between
the rule we are propesing fur the National Science Foundation now
and that which it held a ¥ew years ago. in which it was continuing
to offér 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 competitiveness
frgm our trading partners. as well as t ¢ Soviet Union,

, We have tried to devise programs that address the problems in
tuda) context, not a collection of anachronistic programs that
.- ‘were only margu;ﬁlly effective.

We have brought in hundreds of leaders froin academia and in-
dustrial R&D and precoliege eﬁ{{zcatlon prucesses to give us their
advice on where they felt the best lever could be inserted. I hope
we will comy up with even bettex prugrams and more effective pro-
grams in the future.

Again, money itselfl is i}ot the sclution tu  his new problem.

Mr. Wailugren. Just in closing: I certainly agree we want to mak.
this program as effec%ne as we possibly can, Certainly there are
changeg that have to. be made. | have resisted what I felt was the
politicgl puint of characterizing these prograins as of the 1960's in-
asmugh as ther 1val base, as I understand it. is in the educational
polich of the filti#s where we were really, as a whole society, with-
vut, ahy aspersidils as to the role of guvernment one way or the
otiter, as a whole society trying to grapple as best we could with
the pcmtlon ¢ had fallen into.

1am a,v.aga impressed with the wisdom of the people that went

/f)efure me/ see a great deal of that in the NSF roles of the late
fifties,

I look l/c)mard to working with you in the process. Dr Keywortn.

Thanl( you,

Mr. Fuqua. My, Chandler.

Mp CranpLer. No questions, My, Chairman.

. Fuqua. Mr. Walker? -
r. WaLkeRr. Thank you. Mr. Chairman. { am sorry, 1 just got
hére I have no questions ai this time.
" Mr. Fuqua. Mr. Brown. further questions?
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Mr. Brown. I have 4 1ot more questions, Mr. Chairman, but I am
not sure how much time we ought to thke with them

Were you going to go until 11 o'¢lock? Maybe I ¢~uld just ask one
Gr two more.

Mr. Fuqua. As I mentioned—I, think you were here—Dr.
Keywarth is not feeling very well. He will stay. '

Mr. Brow N, He is going to fee]l even worse when he gets through.

Lot mie ask just one question.

Dr. Keyworth, I was quite interested in the initiative on scientil-
ic instrumentation. You have got a figure n the NST budget—I
]t;.h"]]qk Idrecall—ﬂt is around 3160 million, somewhere | i that neigh-
orhoo *

We were fighting like mdd last year and the year before to get'
- $75 million. This represents a real increase.

. Could yuu explain to ys 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,
1land I want to see if you are responsive to those concerns.

Dr. KevwoRTH. Since I first came to Washington, I think there
thas been Lttle question abuut the need for improvement in aca-
demic instrumentation, research instrumentation.

The-fuestion has been to find a méchanism. We set up a body
about a year and a hall 2go to look at both the magnitude of the
need, which we interpreted as being on the order of a billion-dollar
roblem, and the best solution.

ca Qur essentially unanimous conclusion was that it would be best
dbne if we could stimulate 2 coordinated response across all mis-
sibn agencies that support R&D and basic research in_pagticular.

Su we have a coordinated ptogram DOD, NASA, the Department
of Energy, and NSF. NSF is, | thmk, trul)r Playing a leadership.
role. They are not funding it all.

The $180 million is the total capital equipiment. There is a 61-
percent increase in NSF's instrumentation budget. ‘They are bear
ing part of the responsibility.

"Ax you know, it is not something we are going to take care of
uwrmght We ha\e to dp two things. rt;medlal work to over a few
years restore the mstltutwnb, but then we have to go carefullfr
insure, that we try to build in.the mechanism will not all
this to happen again, that will not allow v - .imes to try to
replace acquisition uf new equlpment with p: «ving institutional
stability, .

Mr Brawn, So this $180 mllllon as the f'gure I see, is not just
NSF. but includes several department,s. it 15 a coordinated pro-
gram [s it a multi-year program? : -

Dr. Kevywogrtx. The $180 million is just for NSF. The total for all
agencies is about $100 million. And these wil) be multiyear pro-
rams.
¢ Mr. Brown. Is it operating in accordance with guldelmes or

- other guidance from the Executive Qffice?

Dr. KexwoRTH. There hus been very clearcuf polu.y guldance on
this. However, I do not think there has been an, Executive order
from the President. Co

Mr. Brown. Could you submijt to the committee the guidelines
that the system is operating under? .
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[The material follows:|

INTERAGENCY INSTRUMENTATION GROUP

T The guidehines that the lateragemy Instrumnentation Group s werling under
wele oud wul i o statvEent of Pu*puae and Tasks gent to al embers of the Group
by NSFn Juae l‘lHl as follows . . ’
. —r w2
: PURPOSE
The Ial I.lhtl'l'.\- W hane Group on University Resvarch Instpumentation will
o frovide the Office of '\l.m.l;.cmont and Budget with wlgrmation and suggestions on
Funding ol resecarch Jaboratotios aud -.qulprm.nt in the Nat-un » rexearch universi-
lieg

h N ] TASKS

Rewiew revent studies of status of university research mstrumentutwr.
* Conswder appropeiate Federal action
. Suggest ofic ur uore uptons fue Fuderal assistanee desymned tu help universities
fodernize their research laboratories.
Report the Working Group's discuseion tu Appropridte ul‘ﬁu.;l; at the OITu: ul
Manageme nt and Budget. A

Dr. KeywortH. Certainly.

Mr. BroWwn. In the NSF, I understand it “«I“ be incorporated as
part of the regular granting process. Hence it will be dong on a
peer review basis; [.presume?

Dr. KeywortH. Right,

Mr. Brown, It will, thewiure, go largely tu the primary reserach
institutions of the country? That causes a little hit 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
ggem.yuand try to tell you what our objectives and guidelines have

een

[The material follows:| ’ '

i

RESEARCH INSTRUMENTATION AwWARDS

Thu viitenie By whach the indioidoal ageoues will make rescarvh instrumentation
awards differ amvg the ggences DODS evaluatiun of propusals will be based on
the Tagtors spelled vut bulow which o0 conlaned 1 the DSWUNI\(-‘ISI.“- Research
Instrumentation Progrant Announcema,.

Propusale will by screencd and evaluated by a DD u,umml.ttw with representation
trvis the Rumy Re eurch Offie, the Office of Nasva! Research, and the Air Force
Office of Scientific Research The evaluation factors wall include

1 The guality of the research.

2 The importance of the research to the total Dob rescarch effort.

4 The putenital fur the propused instrurme ntutivn tu Icrease productivity of the
restarch. of (o provide o siew capability which sigmificantly awnnents present re-
search productivity

i The putentidl (ur the propused equipment to be Fully ytilized, including Shating
with other grooPps

5 The numbers of U3 citizen graduate students whu are be.ng and will be
' traaned on the associnded reseorch projects
& Previvus I *m:r;g\r!urmame and adeyuacy of the institulivnul faciltties

The Jevel of this program depends upon the availabality of funds.
DOE hus nut sel iewd 1t nstruthentation program plane, but eapets them to
closely veflect DOD's criteria
H o criberia are as fvllows aod van be fuund in s Biwmedioal Research Support
'BRS: Shared Instrumentation Grants Announcement

T
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Apphcations are reviewed by speGslly comvened imtial oovew groups by the Divi
swon ol Resvarch frrants TG Tor suentific and techinaeal merit and by the BRS
Subcommtter ol the Genetal Reaearch Support Review Commitlee and the Nation
al Advwors Rwsurch Resvurner Counced of the Piviseon of Bescanh Resvutces
+DRR) for program considerativns Funding decisons are the respunsibality of the
DRR and will not be made grior to November 1, 1981, ~

Critenia for review of applications include the following i

} The extent to which an avard for the specific instrument would mect the scien

« il med ‘s amd enhance the planned research endeavors of the major users b pro-

viding an astruinent that = unavadable vr to whach avaldabiluy s hayghly limited
£ The avalatihty and winmstment of the appropriate technial expertise within
the mager user group or the mstitaton for use of the instrumentation

3 The adequacy of the vrganizational plan and the int  .ul advisory committee
lor adrinisteation of the grant wndudesg sharing arrang. . wenis for use of the in
strument. . P

4 The wsttution » ommatment fur continved suppart of the utdizativn and man
tenance of the istrument

o The benefit of the proposed instrument tv th&vverall research community i
will serve

NSF's awlrds wul be subjpect (0 ther standard pedg review provess, as we dis-
cussed However, criterion | for the selecton of research projecis, as stuted below,
can be found in NSF »1-7%, and addresses the effect of the research on the nation’s
sownee ohd epgineering infrastructure This pernits the distribution of awards with
n-a;lm-t v tnsttutions and geographiva] arca b be explicith incfoded in proposal
eviluatw .

The Nationnd e Buard oun August 21, 1851 agreed W the followiog criteria
for the: sede tun vi rusearch pryects by the National Science Foundation

In order to provide for *he fair and eguitable election of the most meritorious
tesearch propes tor support, the Bpundation las established criteria {or their
review snd vsAlvarion These cnteria are intended to be applied to all research pra
msals in a balanced and judicous maoner, waccordance with the obectives and
content ol each preposals Four criteria fur the selection of research projects by the
Nation.at Serence Foundation are ssied bedo | together with the elements that con
stitute endy uriteron t -

t Research performance compelence—=Thi~ critenon relates to the capability of
the investgator sn the technnal souindpers of thie propused approach. and the ade
tpuacy of the Insitutivnal resources available

? Intransic oerit of the research—This critenion o used to assess the hkelibood
that the research wall brad 0 new discvsveres or jundasinsntal advances within its
held of swnce ur ehgieenng, or have substantial iImpact on progress 1n that feld
or in other serentific and emgineeting Nelds

4 Lty or redevaner of the research—Thes criterion 15 veea 9 assess the Likels
hood that the research can centribute to the achigvement of a goul thit 15 extrinsic
or 1 additiun to that of the rescurch ficld nself, and thervby serve as the basis for
new or improved technolegy or assist in the solution of socwtal probiems

1 Etlect of the research on the infrastructure«of science and engineering--This
criterion relates 1o the putential of the proposed rescarch to contridbule to better un
derstunding or ymprovement of the yuality, distribotion. er fTfectin enass of the Na
tion's sowntific and engineenny oesearch, education. and inunpower base

Criteria by, o2 and 130 constitute an intedral sol that are apphed .. balanced
way to all revearch proposals w acaedance with the objectives and content of each
proposal Uriterson 1 b performunge compelence, i exsehtial to the evaluation of the
quahity of every rescarth proposal The relalive weyhit given Crateria 12 and 13) de
pends on the nature of thi- proproed research Criterion 21, 1ntrifsic meril. 15 €m
phasired 10 the ¢ aluation of busic researvh pruposals, while Criterion 1V, utilly or
relovinee, v empudasieed an the evaluation ol appled research proposals Cnterion
we glse eelates w0 magor goal vtented acte ities that the Foundation carnes out such
as thore directed st tmpron i the hnow ledge base underly g sclence and tecbuol
ory policy, lurthening ntorn itwnal cupperation i suence and enginearing, and ad
dressing oreas of natwnal need Criterwn A, effect on the infrastructure of science
and engmeerng. permit the esaluation of research proposals in terms of Jheir po-
tentsal for improving the saentific «iid engineering enterprise and its educational
activite 0 ways othier than thuse encompassed by the first three criteria Included
under this criterion are gurstions reiatuy $0 sceptific und engineering personnel,
including participation of worhen and nunerities, e distribution of resources with
respect to mstuutiotis and gevgraphual area, stimulation of quality acuvities in im
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pertant but unidir desddoped fiedls and the gubizawon of interdrscphaary ap-
o B Lo Taeat b B 10 APPPUT LA Areds

Any speadic Cnibres thai appby U andividual progranes. whele faling witiun the
peneral ntenia prosented i sevtiun. dre contaned o relesant proram an-
DNUBNCCMeNnts o solicitatiotes

Mr Brown. Thank you.

The Cramratan, Mr. Volkmer

Mr Vockater, Thank you. Mr. Chairman.

I am sorry ! had to leave | had another committee meeting.

Dr Keyworth, I have reviewed your stetement. There are some
other things that T huve lovhed a4t in the budget and what I find—
correct me if [ ani wrung—the relationshin of civil R&D as against
military R&D, what 1 find in reviewing it is that the military, ac-
cording to iny figures, the total defense R&D is increasing consider-
&bly between 149821981, a 1) percent increase. Yet we had a slight
decrease in what [ call civilian, nondefense R&D.

“Are those figures accurate?

Dr. Kevwortit, 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 fungs in the
vivil program Su il you look carefully at the basic research end.
vou will see a substantial increase in the basic rescarch component
of civil R&D .

M: Vousmer Isn't it true though that some of the technologies
that .ume out and sunwe of the discoveries that come out of civilian
R&D also have some militory applications sometimes?

Ir Kevyworti. Both wars, yes. Some come out of civil. Probably
mere come out of defense because it is much larger.

Mr. VorxMmEgr. It does concern me when I lock at the figures and
find the actual dollar wmounts, 1384, actually are shghtly less than
1952 in nonmilitary RE&D.

Dr Keyworth. I think there is another way of looking at it.
That is. what is the most threatened”? I think as [ tried o say
today, America’s avademic institutions, the resources of talent for
tomorrow, are threatened.

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

S. leadership and supetiority.

However, | think there is something else in defense, I think we
have been retniss for a long period of time. A bulk of vur defense
modernization activities do appear as defense R&D.

Tou estimate what their balance should be, you have to take a
lock «t the threat. The threat in the defense area is far more diffi-
cult to counter than the threat in maintaining an adequate US.
?cienl:‘e and technology enterprise and to maintain the world's best
or that )

Mr VoLsMeR Lust year the NASA planetary budget seemed to
indicate a desire t0 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 rescarvh prograin froni $30.3 million to $45.5 millicn.

What is your pusition in regard to . »oport for planetary —conta-
ued planetary programs?

t
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Dr Kevworine We dud. last year, continue to support a strong
planetary program. We muintaitted the Galileo mission, for exam-
ple, a very expensive mission, after much controversy. We did say,
and we have continued tu say, that we want tv see a broader pro-
gratn than what [ will state as excessive emphasis on planetary re-
search alone. ,

Now, this new mission is sery significant. Amidst all the furor
and accusations, we asked the scientific community to see it they
could con. u, tith missions that ¢could be more frequent and ap-
preciably less expensive.

They took the \ enus orbiting experimient, VOIR. and brought it
from a 3R800-million mission to a $300-million mussion called the
Venus Mapper.

We think we can keep a much more vital program galive in plan-
etary science with this type of approach. The community is excited
about doing it. and we are excited gbout 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 astrenomy and astrophysics. The space telescope continues to
maintain the entire technieally-uriented ¢component of America’s
major inierest, N

Mr. Vorkaser. The final question I have—and I know my time
must be running vut- I notice in your statement that it appears
sou have come to the conelusivn that the No. 4 space shuttle—four
space shuttles 15 all we will require to cover all the necessary
flights in the foreseeable future.

Dr. KexworTtH. There has been o lot of careful review as what
the usage pattern will look like in the future. We feel nght now we
have nothing to worry about. .

We have kept the production line open by acquiring svme very
major compoenents in the nesd fiscal year to the extent of zbout a
hundred miliion dotlars.

The decision as to-—— .

Mr VorkmeR. I» that to heep open the option of the fifth orbiter?

Dr KryworiH. The first objective is to make sura_the four
remain ¢perational. That is why the new compeonents were’there. ]
will »ay that. as a second prder effect. we also note that at least a
portivn of the capability of the assembly line will be retained. The
real bottem line 15 4nd I don't mean to be equivoral at all —is that
we do not foresee at this time. for several years to ¢come, a dire
need-{or a fifth orbiter.

Mr VoukseRr. Mr. Chairman. ma} | have unanimous consent for
one minute additional?

The Cuamaman, Yes.

Mr. Vourmeg. That bothers me a ljttle bit.

Some of us feel that to provide the number of missions and to

*  take care of the possibilities vt mishap that could vccur that we
should look very serivusly at this time, and I think we passed from
last Year on the question of the fifth orbiter, that if we don’t get on
with it the custs later on will be gstronomical and be prohibitive.

Let's say that 2 years or nest year we decide we want to start a
fifth orbiter. Will the cust be tremendous as against if we started
last year? )

E
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Dro Keswonoe et o offer my own observation At this time
we will be domg very weli o use une-third of the available shuttle
capacity . We aust realize that missions hove boerome fewer because
they have becume muore reliable and because they have become .
mure winprehensive the original launch schedule was devised in
the varly seventles We Lave since been very, very good at quality
control and taking advintage of new technologies,

In my own judgment, 1 would say [ wan literally see hundreds of
bilhons of dulf‘lrh of taure apprepriatelr spent Federal dulars than
tu avquire the Afth smimter at this time It i gonply uncalled for. 1
think we would have to see absolutely dmbtic?‘é??anges in the space
program, more than just the crash of one, before we would need a
fifth orbiter

I think we are vory imuch over-served at the moment.

Mr Vorkmer Mr. Chairman, my time is up. Thank you.

Mr. Fuqea, Mres Sehneider?

Mrs. Scaneiper. Thank you, Mr. Chairman,

Dr Keyworth, you were mentioning that we face a broad spec-
trunt «f new problems that are threatening us and we must, from
tine o time, be shilting our priorities. [ think we all agree one of
the puipeses of R&D & to protect human health and the environ-
ment

One of the tinmgs that toncerns me is the EPA has recently
handed over thesr responsibility lor a strategy plan for safe drink
ing water and also ground water initiatives.

o Lhey handed over that espunsibility o the Cabinet Council on
Natural Resources and the Environment.

I wonder if you wuld elabotate on what commitment the execu-
tne branch i gomng to make to ground water protection and how
that commitment will be reflected in the budget?

iI)rdl'-"?.'. wokTH. Needless to say, the 1ssue has not heen lully re-
w1 VE

[ don’t see how i could have heen at this point.

Handing over something oo a4 Cabinet Council is like taking an
issue to the President. The President is the ultimate Chairman of
the Cabinet Cuunail process. It is an indication of the matter of
either complexity or priority.

As you know, these are both major 1ssues in the entire environ-
mertal arena, and what it is saying 15> that we are bringing all the
Judgment that we can bring to bear, that we have developed
enough facts o have a reasunuble review, and that is where we are
proceeding right now,

I cannot tell you what exact directions or legislation we are
xuing to propuse, but 1 can certainly say it is coming to the abso-
fute highest level of review :

Mrs. Scuwrieek. Do we have any time line that the Cabinet
Courcil is establishing for reaching a decision?

Dr. Keyworth. I can’t offhand give them tu you. /f you would
like, I can try to find them for you and give you a map

iThe materinl {ollows]

Sarr Drisuine Warn

The Catnnet Coencil on Nakurdl Resources and the Ensonmenl has not ‘eslab-
bohed o firm schedule 1or o Gaal decraon inoerther of these areas
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Mprs! Scuneier That would be appreciat.eq.

The uther thag | would lihe to raise insofur as the connection
between environmentuf protection and svience R&ED is that [ don't
know if you are uwure of it or not, but by the Environmental Pro-
tevtion Agency lessening their regulatory reguirements on the dis-
pusal of hazardous wastes tn landtills, we have heard testimony

.over the pust sear that clearly indicates that the private sector s

being deterred frum Further investments in B&D, the technology iy,
n fact, there to dispuse of the hazardous wastes, but they are not
frustrated in that, the Govermnent is diminishing the environmen-
tal protection reguirements to raake it casier for the pulluter when,
in fuct. thuse problems could be solved by science and technology.

1 would just like you to be aware of that.

If you have comments, [ would love to hear them.

Dr KeyworTH. First of all, we are trying not just within EPA,
but within NIIi, FDA, and sv ons 10 muintain as strong a basis as
we can for ymproved future and present regulatory iegislation. It
does require judgment. We believe we have reached a point where
we hgve «n eaxcessive burden on American suciety and American
industry and that there have to be changes.

The example you have given us i5 vne I am familiar with, It is
an example of how once peeple and jnstitutions have accommodat-
ed a4 wechanism to react to any regulation, then change . 2quires
that they lave € reaccommodatie to that. It is a natural resistance
to chunge.

You know better than I that the process of intreducing change in
Goverr.ment inevitably finds o good fraction of society at your door-
step. .

Mrs Scuneiper Certanly 1n providing an incentive for change
and helping us move from the fow technolegy to high technology
solution tu prublems, it seems that here is a good opportunity for
the Government to support the leadership thar is being provided by
the private sector, und we don’t see that Eappemng.

We see the government taking the opposite direction.

Dr KexwostH. There are many different ways of providing that
ince ntive. For examiple, a company that makes menitoring gear
finde 4 different seu of incentives attractive than other areas of
American industry.

Mrs. SCHNEIDER. Thank you. Mr Chairman . &

Mr. Fuqua. Thank you. Mrs. Schneider )

Mr. MacKay?

Mr. MacKav. No questions. Mr. Chairman.

Mr. FuqQua Mr. Reid?

Mr. Remn. No questions,

Mr. Fuqua. Mr. Minsta?

Mr. Minpra. No questions, Mr. Chairman.

Mr. Fugqua. Mr. Bateman?

Mr. Bateman. Dr. Keyworth, some 3 or { days ago there was an
account in one of the newspapers of America lagging in the area of
high energy physicr

You made sume passing reference to it 1n response to an earlier
guestion. ] don’t know if you happen to have seen the article, but is
it vour view that this is an area of significant national concern in
werms of the United States laggring behind the Western European
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l._uun)l’,]ivh‘ Japan, and perhaps and probubly the Soviets in that
arey

It 5o are we domg amthung v what 15 being proposed to address
that deficiency?

Dr. Kexworit Thank you. I du find it significant, not as an area
where we have lust the lead, but as a symbol of the new competi-
twon that we are finding from ever) corner and essentially every
area of our society. .

Yis, the Europeans do have a competitive capability. and yes.
they may or may not have inade o major breakthrough that a few
years agu would almust certainly have occurred within the United
States.

What are we duing”’ This is an incredibly exciting area ofgttence
that perthaps I think is about as creative an area of science as there
1= It also v an area that has traditionally received and js continu-
ing :u recenne o privrity n suppert from the Federal Govern-
ment. .

Last year we made a 19-percent increase in the support of this
area uf selency, already pushing a half billign dollars. This year we
G domg the same. But 1 did say before, and I can't help but men-
twon again. that the major proglemb in this community are not
fundinz They are institutional.

We are trying to work as closely as we can with the community
tu resvlve thuse, ds is the Department of Energy. which bears the
primary responsibility.

Me BateMmayn When yuu niake reference to a significant element
uf the prublem being institutivnal, i this with your university-re-
luted resedrch capabilities in thie area as opposed tu federal labora-
tory javestigations in té e area? .

Dr. Kexwortt. It 1s both. It is def:nitely both. perhaps half and
hall. Let e say explicitly what I mean by institutional is that pri-
mary decisions have 10 be made in every place, as you well know.

When gsked. the community has been willing to come up with a
set of crisp priorities. And they are more important in this area
than perhaps in any other field of science.

The machines 1eguired cost in the billion-dellur range, yet there
are only LU0U or 2000 seientists in this field in the country. They
are difficult decisions.

But thon when 1t comes down to implementation. it has been dif-
ficult Lo retain a distinction between the most responsible approach
to assure Ameriwa’s Jeadership versus making sure ajl the commau-
nity is well taken care of and well fed.

Mr. BateMmaNn. Thank you.

Mr. Fuqua. Thank you. Mr. Bateman.

Iy Keyworth, in followup to a questivn asked by Mr. Volkmer
abuut the fifth vrbiter, as recent as the latter part of January the
Under Secretary of the Air Foree was quoted as saying that the Air
Force suppurted the fifth orbiter. provided the funds didn’t come
ﬁ out of their hudget.

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

Dr. KeywourTi. During the process of review of this issue. I think
it became more and rore clear tv more and more people the
degree of security we §ad built in I think the Air Force has not

Q
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been supportive of the fifth orbiter in the most recent consider-
ations. .

Mr. Chairman, I must admit that the traditional response of, “we
think your propesal is great as long as it doesn’t cost us anything,”
is & pretty comprehensive degree o%shallow support.

Mr. Fugua. Of course, they never proposed any of that come out
of their budget and would prefer that alill costs be burne by NASA
or somebody else. That is not new.

Dr. KeywonTH. 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. Fuqua. | was really speaking of the part—the 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 polis 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 pnew position for them, not having the
muney come out of their budget. It was never intended 1o come out
of their budget from the beginning.

Thank You, Dr. Keyworth. We appreciate your biing here this
morning. [ 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. VoLkMER. Mr Chairman, may [ say something?

I would like to k1ew, Dr. Keyworth-—~and we wil have othars up
here this afterncotd tv go into this—but you ¥nentioned —and it is

.true—there is money in the budget to keep the lines open on the
shuttle manufacturers of parts, et cetera. }\)Nhat is the purpose of
this? How long?

Dr. Kreywonts, Right now we have a commitment to one year.
The purpose is to acquire sume of the major spare parts that would
be required if any of the existing four shuttles received any kind of
seripus 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
quizition, because a gued part of a portion of the assembly line does
stay alive.

ut there has been 4 uearcut decision that at this time we do
not need to procure a fifth orbiter. We feel quite secure in our
launch services that will be available for some time to come,

Mr. VorLkmER. Has a decision been made then at the end of the
year that yuu will no longer be acquiring some of these parts and
the line will be closed down?

Dr. KeyworTtH. The decision has been that until the launch load
projection curve locks different than it does now, we will not
comnmit ourselves to buying a fifth orbiter.

Mr. VorkMEeRr. [ am talking abont the Iines for a year. You say
you have a commitment to hold the lines opan for a year?

Dr. Kevworta. 1 tried to say w> have n¢ commitment to keep
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
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heep the line open. The effort was to buy those parts. It so happens
they conie ofl the same hine 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. Vokmer. You have made no decistons as far as next year?

Dr. Kexwortn. 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. Walgren has a question,

Mr. WaLGren. Dr. Keyworth, how directly involved is the Office
of Suende and Tevhnology in the adininistrativn’s recommendation
of cuts for the National gureau of Standards. particularly with re-
spect o fire research and building earthguake resistance efforts of
the Foderal Government? -

Dr, Keyworrs, For various reasuns from emergency prepared-
ness through science pulicys we have had some involvement in
those decisions. The majutity of thuse decisions to reduce funding
in NBS gweurred because they were in areas where we felt research
1 the private sector was being overlapped in a heavy way.

Mr. Watcarn. That would %e the Justification then for eliminat-
ing the 37 tillion that we spend on the Federal level on basic fire
combustiwn and materials combustion despite the fact that that
problemn takes su many lises and causes so much property damage?

Dr. Revworra. 1 can’t testify to the complete reason for why
thuse funds were cut. I think the ouestion is not only how impor.
tant the problem is - and I cannot disagree with you in any way
abvut the horrors.of fires— bat how pertinent the program 1s and
how we wasider his researcn in cumparisun with what is going on
m the private sector In these areas, in materials, underwriters lab-
oratories, and so on.

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

Mr. WarLukeN. I wonder if it would be proper for me to ask if you
wuld have sumebudy reduce the facturs 1n that decision to writing,
partiularly what you saw happening in the private sector that
would replace on an immedidte basis what was being done in fire
research in particular? ) ]

From a personal viewpoint, I believe it is correct to say the ad-
aunistration has been réally backing out of majur fire roles that
have been un the Federal level in the past, particularly with the
einunation of the Fire Administration, falling back on the Fire
Afademy, although there is a certain overlap there,

There is also a certain amount thal was not overlapped.

Nouw, to see the Bureau of Standards eliminated. reductions are
une thing, but elimination of 2 function is anuther, I would really
appreciate seeing in great written detail the justification for that
decision

Dr KrywoTH. We will do that as seon as we can and as compra-
hensively as we are able.

['The material follows:]

Fies Reskanrcil

As [ noted momy testynony, we have sadoated threo prng gides to suide the Ad
minetratiun s devinons on R&D sdpport The twu must relevant for programs with
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summeroal apphoalnlity goe the pertinence to ey 's peeds, and the approprniate-
neps fur Fedetal ation 10 o the mtehoies’ responsdility to make R&D Program
fundit degsiwbe within these Susdehines, und my ffice dues pot nurmally get
wobied in. wwh detuded budget wilviaton deusions | understand that funding, for
fire rescarch was nut in the Department of Commene's vissihal budget submsion
to OMB Thus the eliminiation of fire research suppon was an wstetnal decision,
bused primarily on the Deparument’s pwn priorities

Mr. Waroren. Thank you very much. I appreciate that.

Thank You, Mr. Chairman.

Mr. Fugua. Again. Dr. Keyworth. thank Yyou 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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