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THE 1985 SCIENCE- AND TECHNOLOGY POSTURE
HEARING WITH THE DIRECTOR OF THE
OFFICE OF SCIENCE AND TECHNOLOGY

4+ POLICY ' gt

Hno— =

TUESDAY, FEBRUARY 5, 1985
HousE OF REPRESENTATIVES, -
CoMMITTEE ON SCIENCE AND TECHNOLOGY, ‘
' . Washirgon. DC.
The committee met, pursuant to call, at 9:30 a.m., in room ‘2318,
 Rayburn House Office Building, Hon. Don Fuqua (chairman of the
~ committee) presiding. , R '
Mr. Fuqua. The committee will be in orden’ ' ¥
Today, we open the B9th Congress for the Sciencg and Technolo-
gy Committee with our annual posture hearing on the administra-
tion's policy for research and development. We are pleased to wel-
come again the President’s Science Kdviser, Dr. George Keyworth,
for his fourth appearance before this committee.
v Our hearing is intenpded to place into the broadest pérspective
the research and development budgets of the individual agencies.
These budgets will be the subject of careful scrutiny when our sub-
. committees hold hearings later this month.
‘ Today we have asked Dr. Keyworth to describe and discuss the-
general, longer term considerations which form the policy frame-
work for those individual agency budg?. . .
We are all aware of the serious situdtion which is facing all Fed-
eral programs as a result of the deficit. That situation dictates that
we give the research and development budgets the most careful
scrutiny. Only those programs that truly serve the Nation's n
and which are effectively managed can make a claim on the F x

al purse. : . ..
At the same time, we must keep firmly in mind thatggience and
technology constitute two of the most important_bui}l locks in

the structure of the Nation's long-term economic Keal®R® What we
do today, in terms of providing the resources for research and for
the education of future researchers and engineers, will-have a pro-

‘ found effect on the strength of our economy and on aur interna-

i tional trade in the year 2000 and beyond.

! With those thoughts in mind, we want to review carefjilly the
thrust and direction of the budget proposals for fiscal ¥€arNI86.
Our witness hag played a central role in the formulation of Both *-
this budget and the broader policies on which it rests.

[The opening statement of Mr. Lujgn follows:]
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A Opaning Statement
Honorable Manue! Lujan, Jr. !
: Keyworth Posture Hearing
Commiitee on Science and Technology _

. .- ' . February 5, 1985
. - . - ) j

\5 Thank you, Mr. Chalrman, | certaliniy want *o wclcome my
col leagud from New Mexico, Dr’. Keyworthn, | aiways enjoy Ta!klng wifh

“ you, Dr. Keyworth, bacause we agree cn so many |ssues.- o (]

particuiarly agree on tha Imporfance of malntalning fhe U.S..
leadership In +cchnotogy '

There was an articlé€ in this past Sunday’s Washington Post +hat
mentioned the President's Commission on Industrial Competitivaness. |
understand that thi's Commission declded that the iwd most Important
factors {n assuring that 1ndustr1es are csmpet1t1ve internationally
are technoiogy and talent. .

. 1 you think about fhg economic hls?ory of the U.S., you w!ll
discover that & continuous stresm of Innovation, of technoiogy .
developnent, that brought ouwr country economic prosperity. The fast
Clipper ship was an.early American Invention in ‘ransportstion,
foitcucd by the steawboat, the !ocanof!ve, +he automoblile, and the
sirpianes Early In American history, the coffon'g!n»nnd other

Ifnovations révolutionized the textile industry.” Other American Ideas

| Ike Interchangeable parts, made mass product!on passible and evoived
Into assembly lines. And gf course #here are Anerican ldeas |lke
slactriclty, the telegraph and telephone, and more recently, e

~ laser. The relationship between technologlcal development and

‘economic prosperity Is now s0 well recognized rn+anstcnaIty that
Industrial fzed pations consider science and technology as an essent!s)
eloment In their future welfares. -The iarge lndusfrfa!tzod ’ :
democracies now recognize that thelr econamic fufure depends on ncu
Industries spawned or fed by high technology. This means that the
U.§. now compgtes in s world market, -

Just as this technological leadership has been a'hajor factor In
U.S. prosperity In the past, It will be ‘the basis for U.§. prosperity
and world leadership ln the future.

Since $e&chnology and Innovation are our na?ton s grestest
strength, we must preserve them. This means we must have = population

that Is well-educated In sclence-and Its application--technology. But®

America's future™s not secure. Ngt simply because of “the enormous
and talented compeflflon from sbrosd, but aiso because of the siralas

that wil| be pwt on our educational system by & soclety hurfllng Into

the 21st Century--the’ high technoiogy ers. In the past few” ye§k”,
have become Increasingly concerned about -the abiflity of the '
educational system to provide the sclentific, engineering,:

technical talent this caunfry w1l need to compete in the fu+urd worid »

market,
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~ in.summary, | agree with the President's €ommlssion on Jndus*rlal!
Competitivenass that technology ahd talent are the two most Impor*an*
factors..

Dr. Keyworth, you have been a leader [n thils Administration's
push for strong suppor'f of basic research programs’ and technological
. davelopmant. | 'am sure you will agree that stperiority In technology
Inse 15 the greatest asset fthat the U.S. has to sel! around the world. !
am Interasted In hearing your testimony thls morning.

. Thank *ou, M. Chalrman. .
Mr. FUQUA We welcome you Dr. Keyworth to what I expect*o
be a most helpful and productxve presentatxon and discussion. You

may proceed. i A

STATEMENT OF DR. GEORGE A. KEYWORTH, 1, SCIENCE ADVIS-
ER TO THE PRESIDENT, AND DIRECTOR, OFFICE OF SCIENCE
AND TECHNOLOGY I}()LICY. EXECUTIVE OFFICE OF THE
PRESIDENT

Mr. KeyworTH. Chairman Fuqua and members of the comnmittee,
the qtart of a new administration and a ¥iew Congress is an appro-
priate time fo take' stock -and chart a course for the coming years.
Many of our efforts are gding <o be concerned w1th crmcal chou,es .
we have to make in thgee areas. : . &

One is national security; how to create a ‘more stable world- and, -
specifically, how to reduce the presence of nuclear -weapons. A
second is how we in Amer:ca can ensure our economic progress mn
the face of rapidly growing competition in the world's industrial
markets, and the third is how we can bring Government spending
under better control and reduce the deﬁcn that intrudes so rudely
.on our plans for the fiiture.

‘Mr. Chairman, I think you‘will agree that our enviable lead in
science is an unporhmt thread that runs through all of those.
issues, because science and technology are tools to forge our own
destiny. They are our leverage on the future.

Fortunately, we go, into the 1986 budget deliberations with our
science and technology enterprise sxgmﬁcantly strengthened over
that of not many years ago. The growth of 55 percent in support
for basic research over the course of these past two Longresses 18
restoring momentum to what. is one of this countrys greatest
assets, our scientific enterprise.’ A

In addition, and equally important, this high prxorlty assigned to
science by the Federal Government has elicited comparable high
priority in‘the private sector for using that science,

Industry has been increasing its rate of investment in researoh
and development even faster than Government has, and in doing
so, it has also forged productive new partnerships with universities.

- But here I have to interpose a cloud into that sunny picture. OQur
science and technology at present may be brighter than it has been
in years, but a shining future is anything but guaranteed. Our
leadership in sciencge is fragile, extremely fragile..
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That should concern ys deeply, because science plays the same
role for technology as a foundation does for a hoube. Neither gtruc- -
tures nor modern industries can exist without those bases of sup-

. © port. ' . Coe

And-today we depend, far more than most people realize, on our
preeminence in science to enable us to exploit techpelogy and
maintain our economic and national security. . ) :

Two events during the past year brought home vividly to me the - -
practical congequences of scientific leaderships .

The first was my own experience serving on the President’s Com-
mission on Industrial Competitiveness, where I was a lone Federal
official in a group composed primarily of industrial leaders, few of.
whom share my technical background and biases for science and
technology. ' ) '

Yet it didn't matter if they were bankers, labor leaders, seasoned
heads of mammoth cqrporations, or young entrepreneurs, all
agreed that in the international industrial arena, the United States
has only two sustainable advantages over our competitors. These
two advantages are our technology and our talent.

Those industrialists understand better*than most péople: how
basic research fuels those two competitive advantages. There was
no doubt in the minds of these unquestionably bottom-line thinkers
.that scientific and industrial leadership go hand in hand. '

My second observation of the essential role of scientific leader-
ship is evidenced by the Soviet Union’s response to the strategic de-
fense initiative, the President’s proposal to use our scientific and -
technological expertise to develop defenses against nuclear weap-

. ons. . . - :

[t was the prospect that the United States would use our techno-
logical superiority to alter deterrence, and to diminish the Soviet
strategic edge, that catalyzed the returns of the Soviets to the arms
control talks in Geneva.. . :

But here I must share my frustration. The Soviets recognize and
justifiably fear U.S. science and technology. U.S. industry, facing a
relentless challenge from other countries, especially Japan, placed

~ top priority on assuring a strong science and technology base to
produce the knowledge and talent we.need to compete. .

And the American people and today’s students know instinctive-

s éy how directly -future .economi¢ * progress and ' national- security

epend on our téchnological leadership. . S .

"As a scientist myself, T can be dismissed in comimg before you
touting the importance of science to our future. But we can't dis-
miss what we hear from the Soviets, from our industrial leaders
feeling the hot‘breath of challengers on their necks, and from
people across Amegrica; they have to be listened to.

The President knows that science ‘and technology have been the

fuel fo:Ebur postwar economic growth, yet too many of us in Wash-

ington take our preerinence in science and technology for granted.
But the truth is that few of our great strengths are more fragile.
Unless: we recognize the vulnerable nature of this precious lever-
age, we may find the costs of complacency to be very, very high.
- Mr. Chairman, we are challenged.this year to balance two domi-
nant priorities. One is to permit investmient in our future by reduc-
ing Federal spending. The other is to assure a strong nafional sci-

¥
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ence and technology base. The budget being presented to the Con-
gress does both. ‘ .

" Funding obligations for R&D will total $60 billion in fiscal year
1986; of that, some $20 billion will support non-DOD R&D, and §8
billion will support basic research. Funds obligated for non-DOD
R& ) will decrease slightly from 1985 to 1986, and funds for basic
‘research will increase slightly above the freeze level. Within thase
proposed Jpudgets, 1 have nd doubt whatsoever that we can conduct
extremely effective R&D programs. ¢ , ’

After 4 ybars of near-historic funding. increases, there’is now
plenty of momentum in the system to maintain healthy progress.
Moreover. as a matter of practicality, actual outlays for basic re-
search would rise by nearly 5 percent next year, which should even
permit a little real growth.

In addition, because we have detiberately postponed the start of
construction for major new research facilittes for 1 year, we will be
able to masntain'strong funding for ongoing researcg programs.

Mr. Chairman, dealing with budgets necessarily immerses us in
what 1 would call the tactical problents of individual pyogram' pri-
orities. Those are the practical steps we have to take toturn policy
into reality. :

However, [ also want to urge us to stand backbthis year and do
some extra strategic thinking about science and technology. I say
that because [ see the central challenge we face as preserving our
fragile scientific Jeadership. ‘

These are two things we have to do. First, we have to embrace

our responsibility for basic research. Basic research is as essential
to oyr two highest priorities, maintaining economic growth and na-
tional security, as is any other investment we can make today.
I won't deny,l am concerned about our ability to sustain the kind
of leading-edge basic rescarch |program this country absolutely
must have..We can't take it for granted. We have to convince
others of its importancedand we have to make sure thattee cur-
rent priority for basic research s maintained.

Second.- we Have to make every dollar count. Science and technol-
ogy are dynarnic processes, kept alive by a constant input of new
vnergy, new people, and new ideas. The worst danger we face is to
be lulled into complacenoy abouﬁ our leadership and fail to allgcate
funds wisely. : -

I strongly support the necessity of slowing the growth of scienc
and tectmoldgy fuhding in the short term as part of the response to
the deficit. But at the same time. I won't hide my concern about
the vitality of U.S. science over the longer term and about its con-
tinued attraction tor the best young minds. ‘

Fven the most optimistic foretasters warn us of several years of

lean funding until we get '%the deficit to a level- where it doesn't

dominate Federal budgeting.

As | said, we are in good shage for 1986 Our real challenges will
come in fiscal years 1987 und:,}988, when. we simply will have to
find wavs to enslire our ability
new avenues of researcéh’ ,

Progress in science won't stagnate, and it won't wait for us.
Other countries, facing equally trying tjmes, are renewing their
stupport of basic science. And they are doing it in emulation of our

- \ 453 ”
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own ecofiomic miracle. The last thing we want to do is lose sight of
our own successes and what stimulated them.

So we will have to be prepared to make hard choices to fund new
starts for high-priority research facilities under whatever fiscal sce-
nario we face in coming years. What will be at stake will be the
scientific leadership that we can’t afford to compromise. ,

Last year, for tlpe first time in many years in the Unjted States,
the number of; applicants to engineering schools grew while the-
number of applicants to law schools declined. ' .

I have joked with some of my lawyer friends that we could call
those relative eprollment trends a “‘competitive index’” and use it
as a positive indicator of how wour’society is recognizing and re-
sponding to competition from other jndustrial nations. a . _

We have the momentum with ug now. It would be a shame if
that index again turned negative begause we failed in our responsi-
bility to maintain a climate to attract our top minds to science and
technology.

And let me introduce a practical point here. As we focus upon
fueling the engine of technology, there are two logical buttons to
push: Quality or quantity. Losers push the quantity button, and the
engine sputters. Winners push the quality button, and the engine
revs up. If we keep our eye on suppqrting quality, sufficient talent
will follow to maintain our technological and scientific lead. )

[ raise this-issue of quality as opposed to quantity because con-
straints on resources in coming years will continually challenge us
to make wise decisjons to preserve our leadership. .

In terms of our immediate concerhs, that means we have to
make every dollar spent for basic research count. I said earlier that
our budgets this year were adequate to do the job, but they are just
adequate, and we can't afford to let any ‘of it get, sidetracked on less
than excellent programs. And that pressure to select among excel-
lent preggrams will continue, perhaps even build, in coming years
when it 1s imperative that we make room for new starts.

Sidetwacking is an occupational hazard in Washington. We have
all felt pressures to support projects in which something other than
pure excellence was the driving criterion. , L

Those pressures emerge naturally from -our political system, a
system that tries to accommodate local interests and national ob-
Jjectives. And we will find, frequently, that the scientists themselves
lack national perspectives, and their advice may be unclear.

But let's at least say to each other that we will do our best to
resist those distractons and that we will focus ofir attention on )
those steps necessary to advance our scientific leadership.

; “Mr. Chairman, let me quickly summarize the points I have tried

to make here this morning. Our proceedings are dominated by a
need for austerity, and we have responded to that need. Because of
strong administration and congressional support over recent years,
the programs for 1986 will enable American science to stay at the
forefront. : . . '

But our challenge is to make sure Yhat our fragile scientific and
technology leadership isn't compromised, either by complacency on
the part'of others or by misallocation of limited resources by us. If
we insist that we will be satisfied with nothing less than world
leadership’in those things we attempt to do, we can maintain the

Y .
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kind of healthy and responsive climate to continue to recruit the .
best young minds into pursuit of science and technology, a recruit-
ment that will serve the Nation well in coming years. .
This concludes my statement. I would be pleased to respond to
questions from members of the committee. (
[The prepared statement of Dr. Keyworth follows:]

m
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PROPOSED TESTIMONY OF DR, G. A, KEYWORTH, |1
SCIENCE ADVISOR TO THE PRESIDENT AND. -
DiRECTOR, OFF ICE OF SCIENCE ANU ;ECHNOLOGY PoLicy
' EXECUTIVE OFFICE OF THE PRESIQENT :

" To THE COMMITTEE ON SCIENCE AND TECHNOLOGY
UNITED STATES HOUSE OF REPRESENTATIVES

‘ * HEARINGS ON SCIENCE POLICY AND
THE PRESIDENT'S FISCAL YEAR 1986 BUDGET FOR
RESEARCH AND DEVELOPMENT

s

.

.

FEBRUARY 5, 1985

CHAIRMAN FUQUA AND MEMBERS OF THE COMMITTEE:

A
: -
-

ONCE AGAIN I'Mjpﬁgésso TO APPEAR~AT THE ONSET OF THIS
COMMITTEE 'S ANNUAL HEARINGS ON THE PRESIDENT'S PROPOSED
BUDGET FOR RESEAREH-AND DEVELOPMENT PROGRAMS AND ON THE
ADMINISTRATION'S SCIENCE AND TECHNOLOGY POLICY. LOOK ING
BACK OVER THE PAST FOUR YEARS, | CAN'T THINK OF ANY AREA OF
éOMERNMENT IN WHICH THE ADMINFSTRATION :NQ‘THE CONGRESS
tMVE BEEN ABLE TO WORK TOGETHER MORE PRODUCT IVEL¥. | 'M
PART ICULARLY ENCOYRAGED THAT WE HAVE FORGED WHAT | BEL{EVE
IS A VERY EFFECTIVE -PARTNERSHIP, BECAUSE WE'RE GOING TO BE
CALLED UPON TO TAKE STRONG MEASURES IN COMING YEARS TO
RESPOND TO INTENSIFYING CHALLENGES TO AMERICA'S LEADERSHIP
IN SCIENCE AND TECHNOLOGY.

. J

THE START OF A NEW ADMINISTRATION AND A NEw CONGRESS IS

~5 .

AN APPROPRIATE TIME TO TAKE STOCK AND CHART A COURSE FOR

aﬂ

’
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"\ coMiNG YEARS. MaNY QF 'OUR EFFORTS.ARﬁiﬁOtNG TO BE -

. CONCERNED WITH CRITICAL cndices’wE.qus TO MAKE IN THREE |,
AREAS. ONE" IS NATIONAL SECURITY-oHOW TO CREATE A°MORE
‘-§rﬁsLéeggng-AND, SPECLF ICALLY, HOW TO REDUCE THE PRESENCE

* OF NUCLEAR WEAPONS. A'gscono-;s HOW WE TN AMER)CA C;N
ENSURE -OUR ECONOMIC-PROGRfés )Q‘THE FACE OF RAPIDLY‘GRON(NQ
COMPET{TION IN THE WORLD'S INDUSTRIAL MARKETS. AND- THE
THIRD IS HOW WE CAN BRINS GOVERNMENT SPENDIN@.UNDﬁﬁiBETTER
"CONTREL AND REDUCE THE Q;FlCtT THAT iNTRboeg 50 RUDELY ON

' OUR PLANS FOR THE FUTURE.

Mk, CHAIRMAN. | THINK YOU'LL AGREE THAT OUR' ENVIABLE
LEAD IN SCIENCE |S AN IMPORTANT THREAD THAT RUNS THROUGH
. ALL OF THOSE ISSUES--BECAUSE SCIENCE AND TECHNOLOGY ARE

TOOLS TO FORGE OUR OWN DESTINY. - THEY'RE OUR LEVERAGE ON "

THE FUTURE. : : .
FORTUNATELY, WE GO 1M¥0 THE 1986 BLBGET,DEL;BE?ATIONS
WITH OUR SCLENCE AND TECHNOLOGY ENTER{R:SE SIGNIFICANTLY
STRENGTHENED OVER THAT OF NOT MANY YEARS AGO. THE GROWTH
OF 55 PERCENT IN SUPPORT FOR BASIC RESEARCH OVER THE COURSE
. OF THESE PAST TWO CONGRESSES 1S RESTORING MOMENTUM TO WHAT
'S ONE OF THIS COUNTRY'S GREATEST ASSETS-~OUR SCIENTIFIC
ENTERPRISE.

IN ADDITION. AND EQUALLY IMPORTANT, THIS HIGH PRIORITY

ASSIGNED TO SCIENCE BY THE FEDERAL GOVERNMENT WAS ELICITED
¢



COMPARABLE HIGH PRIORITY 1N THE PRIVATE SECTOR FOR USING
. THAT scxsucé. INDUSTRY HAS BEEN INCREAS ING LIS RATE oOF
INVESTMENT [N RESEARCH AND DEVELOPMENT EVEN FASTER THAN'
GOVERNMENT HAS, AND IN DOING SO IT HAS'ALSO FQRGED
PRODUCT IVE NEW PARTAERSHIPS WITH UNIVERSH TIES,

BUT HERE | HAVE TO™ INTERPOSE A CLOUD INTO THAT SUNNY
PICTURE. OUR scnsncs AND recnudfoev PRESENT MAY BE
BRIGHTER THAN™IT HAS BEEN IN YEARS, BUT 5/5Ht~1ue FUTURE 15~
ANYTHING BUT GUARANTEED. OUR LEADERSHIP IN SCIENCE IS
FRAGILE--EXTREMELY FRAGILE. THAT SHOULD CONCERN US DEEPLY,
BECAUSE SCIENCE PLAYS THE SAME ROLE FOR JECHNOLOGY AS A

" FOUNDATION DOES FOR A HOUSE. NEITHER STRUCTURES NOR MODERN

INDUSTRIES CAN EXIST WITHOUT THOSE BA'SES‘ OF SUPPORT,~ AND
TODAY WE DEPEND--FAR MORE FHAN MOST PEOPLE REAL ZE- "ON OUR
PREEMINENCE IN SCIENCE TO ENABLE US TO EXPLOIT TECHNOLOGY
AND MAINTAIN OQUR ECONOMIC AND NATIONAL SECURITY.

t
~

MR. CHAIRMAN, WHAT | REFER TO AS SCIENTIFIC LEADERSHIP
SHOULD NOT BE CONFUSED WITH SOME KIND OF ACADEMIC MACHO OR
WITH TALLER AND MORE ISOLATED IVORY TOWERS. WHEN | REFER -
To MENTIFIC LEADERSHIP 1M DESCRIBING OUR NATIONAL
" CREATIVITY, OUR ABILITY TO BE AT THE FOREFRONT OF PROGRESS.
AND OUR ABILITY TO MEET OUR RESPONSIBILITY AS LEADERS OF
THE FREE WORLD. TWO EVENTS DURING THE PAST YEAR BROUGHT
HOME ¥1VIDLY TO ME THE PRACTICAL CONSEQUENCES OF SCIENTIFIC
LEADERSHIP .

S
.
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" OUR TALENT.

_*},an
s : /
THE FIRST WAS HY‘ONNfEXPEEIENCE.SERVING ON THE .
PRESIDENT'S COMMISSION ON TNDUSTRIAL LOMPETITIVENESS=~WHERE
-{TKAS A LONE FEDERAL OFF ICIAL IN A" GROUP COMPOSED- PRIMARILY
OF ' INDUSTRIAL LEADERS, FEW OF WHOM SHARE MY TECHNICAL -
BACKGROUND AND BIASES FOR SCIENCE AND TECHNOLOGY. YET N

DIDN'T MATTER IF THEY WERE BANKERS, LABOR LEADERS, SEASONED |

HEADS OF MAMMOTH CORPORATIONS, OR YOUNG ENTREPRENEURS=-ALL
AGREED. THAT N TAE INTERNATIONAL INDUSTRIAL ARENA, THE
UNITED STATES HAS ONLY TWO SUSTAINABLE ADVANTAGES OVER OUR
COMPETITORS.” THOSE THO ADVANTAGES ARE OUR TECHNOLOGY AND

R

) THOSE INDUSTRIALISTS UNDERSTAND BETTER THAN MOST PEOPLE
HOW BASIC RESEARCH FUELS THOSE TWO COMPET!T!VE ADVANTAGES.
THEY ALSO EMPHAS IZED THAT, JUST AS THEY'RE RESPONSIBLE FOR
MAINTA!N?NG OUR ;NDUSTR;AL BASE , WHICH IS FUELED BY OUR
DYNAMIC FREE ENTERPRISE SYSTEM, THAT TWE FEDERAL GOVERNMENT
IS RESPONSIBLE FOR MAINTAINING OUR PREEMINENT SCIENCE AND
TECHNOLOGY BASE--OUR FOUNTAINS OF NEW KNOWLBDGE AND
TECHNICAL TALENT. THERE wAs NO DPUBT, N THE MINDS OF THESE
UNQUES T IONABL Y BOTTOM -LINE® THINKERS THAT®SCIENTIFIC AND
INDUSTRIAL LEADERSHIP GO HAND tN HAND . ’

>»

_LEADERSHIP 1S EVIDENCED BY THE SOVIET UNION'S
RESPONSE TO THE STRATEG!C DEFENSE [INITIATIVE, THE

‘

MY #$5COND OBSERVATION OF. THE ESSENTIAL ROLE OF .
SCIENTIF

-

—



PRESiDENT’S’PRbSOSAL TO USE OUR SCIENTIFIC AND
_TECHNOLOGICAL EXPERTISE TO DEVELOP DEFENSES AGAINST NUCLEAR
WEAPONS. IT WAS THE PROSPECT THAT THE UNITED STATES WOULD
USE OUR TECHNOLOGICAL SUPERIORITY TO ALTER DETERRENCE -~AND
TO DIMINISH THE SOVIET STRATEGIC EDGE--THAT CATALYZED THE
RETURN OF THE SOVIETS TO THE ARMS CONTROL TALKS IN GENEVA.
T . KN AN

Tﬁg-éovisrs HAVE MORE THAN ONE REASON TO WORRY ABOUT
SDI. IN ADDITION TO THE RRDSPECT THAT STRArssrt DEFENSE
WILL MAKE WORTHLESS THE BULK Oﬁ,THEnR IMMENSE DFFENSIVE
NUCLEAR FOREE, OUR EFFORT TO PRODUCE A DEFENSIVE SYSTEM

WILL ALMOST CERTAINLY STIMULATE A NEW THRUST IN TECHNOLOGY,

AND LEAVE THE STAGNATING SOVIET ECONOMY YET FURTHER BEHIND,
. .‘ ) - L
BUT HERE | MUST SHARE MY FRUSTRAT!ON. THE' SQVIETS
RECOGNIZE AND JUSTIF&ABLY iEAR TR scssnce AND
TECHNOLOGY. U.S. INDUSTRY, FACING A RELENTLESS CHALLENGE
FROM. OTHER COUNTRIES . ESPECFALLY-JAPAN,SPLACES TOP PRingTY
ON ASSURING A STRONG SCIENCE AND TECHNOLOGY BASE TO Péooucs
THE KNOWLEDGE AND TALENT HE NEED T0 COMPETE. AND‘THE
AVER | CAN eggELE AND Toénv 'S STUDENTS KNON t:j?ﬂNCTtVELY HOW
l AL SECURITY
DEPEND ON OUR TECHNOLOG&CAL LEAQ;RﬁHiP. - . p
- T
; As A SCIENTFST MYSELF, | CAN BEJDtSMI§SED IN co‘lﬁs 44
BEFORE YOU. TOUTING THE IMPQRTANCE OF SCLENCE TO OUR

FUTURE. BUT WE can’ T-éISMlSS NHAT WE HEAR FROﬁ/{H&

DIRECTLY FUTURE ECONOM!C PROGRESS AND NATIO

A g



SovIETs, PROM OUR INDUSTRIAL LEADERS FEELING THE HOT BREATH
. OF CHALLENGERS ON THEIR NECKS, AND FROM PEOPLE ACROSS
" AMERICA; IHEY HAVE TO BE LISTENED TO, THE PRES IDENT KNOWS
THAT 6CIENCE AND TECHNOLOGY HAVE BEEN THE FUEL FOR OUR
POST-WAR ECONOMIC GRONWH: YET TOO MANY OF US IN WASHINGTON
TAKE OUR PREEMINENCE IN SCIENCE .AND TECHNOLOGY FOR
ot : GRAHTED. BUT THE TRUTH IS THAT-FEW OF OUR GREAT STRENGTHS
| ARE MORE FRAGILE. UNLESS WE RECOGNIZE THE VULNERABLE
NATURE oF THIS PRECEDUS LEVERAGE WE MAY FIND THE COSTS OF
COMPLACENELY TO EE VERY. VERY HIGH. L
o h . | . « Py
# MR, CHAIRMAN, WE'RE CHALKEMGED THIS YEAR TO BALANCE WG
DOMINANT RRIORITIES. ,DNé }S TO PERMIT INVESTMENT IN OUR
~ FUTURE BY RED&C’NG FEDERAL SPENDiHs. THE OTHER 1§ TO
W ASSURE A STRONG NATIONAL SCIENCE AND TECHNOLOGY BASE THE
" BUDGET BEING PRESENTED TO THE CONGRESS DOES BOTH. e
o s ' . T‘. "
FUNDING OBL IGATIONS FOR ReD WiLL TOTAL $68 BILLION IN
FISCAL YEAR 986 OF THAT, SOME $20 BILLION WILL SUPPORT, -
NON-DEFENSE RsD. AND $8 BILLION WILL SUPPORT BASIC
RESEARCH.. FUNDS OBL!GATED FOR NON- DEFENSE R&D WILL REMAIN
ESSENTIALLY taiSTANT FROM 1985 To 1986, A% FUNDS FOR aAs:;
" RESEARCH WILL INCREASE SLIGHTLY ABOVE THE FREEZE LEVEL. |
| WITHIN THOSE PROPOSED BUDGETS | HAVE NO DOUBT WHATSQEVER
THAT/ WE CAN_EPNDUCT'éxTEEMEiY EFFECfW?E‘R&D PROGRAMS , )
.
- : . T »

" AFTER FOUR YEARS OF NEAR-HISTORIC FUNDING INCREASES, -

-—

~

-~

-
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THERE 'S NOW PLENTY OF 'MOMENTUM IN - THE SYSTEM TO MAINTAIN
HEALTHY PROGRESS MOREOVER. AS A/MATTER OF PRACTICALATY,
ACTUAL OUTLAYS“FOR BASIC RESEARCH WOULD R!SE BY NEARLY FIVE
PERCENT NEXT YEAR, WHICH SHOULD EVEN PERMIT A LITILE REAL
GROWTH. -IN ADBITION. BECAUSE WE'VE DELIBERATELY POSTPONED
THE START OF CONSTRUCTION4FOR nAJéR NEW RESEARCH FACILITIES
FOR ONE YEAR, WE'LL BE ABLE TO MAINTAIN STRONG FUNDING FOR
ON-GOING RESEARCH PROGRAHS T jf‘~3

o .
-~ . . l

FOR EXAMPLE, WHEN YOU EXAMINE THE PRGGRAMS ?Ropossn FOR .

THE NATIONAL. SCtENCE FOUNDATION OR NASA, AYOU'EL FIND THAT
THERE ARE ADEGUATE RESOURCES TO, SUPPORT NEW HlGH-PRiORtTY
PROGRAMS. THESE INCLUDE PRGGRAMS SUGH AS THE NEW |
ENGINEERING RESEARCH CENTERS BY NSF,” LAUNCHES OF THE SPACE
TELESCOPE AND THE GAL ILEO Mtsssbn TO JUPITER BY NASA, AND
‘ADVANCED R&D' BY THE DEPARTMENT oF ENERGY ON THE CONTINUOUS
ELECTRON BEAM ACCELERATOR FACILATY AND THE ELEMENTARY
PARTI'CLE SUPERCONDUCT ING' SUPER COLLlDER N LIGHT OF THE
INCREASED FEDERAL SUPPORT sxncsf1981, THERE WILL BE NO
THREAT TO THE HEALTH of U.S, SCIENCE. | WOULD :EVEN SAY

-~

THAT, AFTER SUCH RAPID GROWTH, SHARING JN THE OVERALL

FEDERAL AUSTERITY MAY WELL STIMULATE SHARPER DEL INEATION OF

+
L]

PRIORITIES FOR SCIENCE.

. : o .
MR, CHAIRMAN;QDEALlNG WITH BUDGETS NECESSARILY IMMERSES

US IN WHAT | WOULD.CALL THE TACTiCALf PROBLEMS OF INDIVIDUAL

PROGRAM PRIORITIES.. THOSE ARE THE PRAGTICAL STEPS WE HAVE
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TO TAKE TO TURN POLICY INTO REALITY. HOWEVER, | ALSO WANT
.TO URGE US TO STAND BACK THIS YEAR AND DO SOME EXTRA
" STRATEGLC THINKING ABOUT SCIENCE AND TECHNOLOGY. | SAY
THAT BECAUSE | SEE THE CENTRAL CHALLENGE WE FACE AS
PRESERVING OUR FRAGILE SCIENTIFIC LEADERSHIP,
8
THERE ARE TWO THINGS WE HAVE. TO DO, FIRST, WE HAVE TO
EMBRACE OUR RESPONSIBILITY FOR BASIC RESEARCH, BASIC
RESEARCH 15 AS ESSENT&AL T0 OUR TWO HIGHEST . -~ . ©.
o PqungJEs-~MA{NTAstNG ECONOMIC GROWTH AND NATIONAL -
SECURITY=-AS IS ANY OTHER INVESTMENT WE CAN MAKE TODAY! |
WON'T DENY | ‘M CONCERNED ABOUT OUR- ABILITY TO SUSTAIN THE |
CKIND OF LEAD ING-EDGE BAS IC RESEARCH PROSRAM THIS COUNTRY
ABSOLUTELY MUST HAVE. WE CAN'T TAKE IT FOR GRANTED We
HAVE TO CONVINCE OTHERS OF 1T5 sMPdRTANcs, AND "WE HAVE TO
MAKE SURE THAT THE CURRENT PRIORITY FOR BAS1C RESEARCH IS,
_ MAINTAINED, ’ | |

SECOND, WE HAVE TO MAKE EVERY DOLLAR COUNT, * SCIENCE
AND TECHNOLOGY ARE DYNAMIC PRocssses, KEPT ALIVE BY A
CONSTANT INPUT: OF NEW ENERGY, NEN PEOPLE., AND NEW IDEAS.
THE WORST DANGER WE FACE IS TO BE LULLED INTO COMPLACENCY
ABOUT OUR LEADERSHIP AND FAIL. TO ALLOCATE FUNDS WISELY.
YES. THE UNITED STATES SPENDS MORE THAN $100 BILLISN FOR
ReD IN THE PUBLIC AND PRIVATE SECTORS EACH YEAR, FAR MORE
THAN ANY OF OUR INDUSTRIAL COMPETITORS. TAND, YES, WE HAVE -
AN ALMOST UNBROKEN RECORD OF éuccsss IN AMASSING PRIZES FOR

4
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'RESEARCH.  BUT, AGAIN, LOOK AT AMERICAN :RDUSTRY AND SEE
HOp A HlSTORY OF SUCCESS AND DOMINATION OF THE MARKETPLACE

" WAS CHALLENGED ALMOST OVERNIGHT BY DETERMINED COMPETITORS .
WE WHQ BEAR RESPONSIBILITY FOR THE READINESS os AMERICAN

SCIENCE BETTER LEARN FRUM THAT EXPERIENCE.

-

:?‘ ¢ . 0 .
| STRONGLY SUPPORT' THE NECESSITY OF SL'ONING THE -GROWTH
*
‘OF SC)ENCE"AND TECHNOLOGY FUWING lN THE SmRT TERM AS PART

- ¥ oF THE RESPONSE TO THE DEFICIT. BUT AT THE SAME TII\E I

CWON'T HIDE MY CONCERN ABOUT THE VITAUTY OF U S, SCIENCE

iy OVER THE LONGER TERM AND ABOUT 178 CONT&NUED ATTRACTION FOR

'THE BEST YOUNG MINDS. EVEN THE MOST QPTIMISIJC,FDRECASTERS
'WARN US OF SEVERAL YEARS OF LEAN FUNDING UNTIL WE GET THE
DEFICIT TO A LEVEL WHERE IT DOESN'T DOMINATE FEDERAL
SUDGETING, - | - '

As | SAID, WE'RE' IN GOOD SHAPE FOR 1986. BGR BEAL
CHALLENGES WILL COME IN FISCAL YEARS 1987 AND 1988, WHEN WE
SIMPLY WILL HAVE TO FIND..WAYS TO ENSURE OUR ABILITY TO
PURSUE--AND PURSUE VIGOROUSLY~-NEW AVENUES OF RESEARCH,
PROGRESS IN SCIENCE WON'T STAGNATE--AND IT WON'T WAIT FOR

_OTHER COUNTRIES, FACING EQUALLY TRYING TIMES, ARE ‘
. §::;;;ZE§?QQE}R SUPPORT OF BASIC SCIENCE. AND THEY'RE DOING
IT IN EMULATION OF OUR QN ECONOMIC MIRACLE. THE LAST
THING WE WANT TO DO IS LOSE SIGHT OF OUR OKN SUCCESSES AND

WHAT STIMULATED THEM, SO WE'LL HAVE TO- BE PREPARED TO MAKE .
: - - N
HARD CHO(CEﬁ TO FUND NEW STARTS FOR HIGH-PRIORITY RESEARCH



t

)

' SPACE SCIENCE

FACILITIES UNDER WHAJEVER FISCAL SCENARIO WE FACE iN’coMING
. YEARS. " WHAT WILL BE AT STAKE WILL BE THE SCIENTIFIC
LEADERSHIP THAT WE CAN'T AFFORD ™ COMPRONISE. ‘

.

WE'VE SEEN IN THE PAST WHAT CAN HAPPEN WHEN EVEN, VERY
'STRONG 'SCIENCE AND TECHNOLOGY ENTERPRISES ARE PREVENTED
FROM FOLLOWING UP ON NEW Dascovsnzss. ONE EXAMPLE ‘THAT
THIS Comm;rrsz{;ﬁ FAMILIAR-WITH WAS THE APPARENT. IMPACT ON
OF THE UNANTICIPATED HIGH COSTS ‘TO DEVELOP
THE SPACE SHUTTLE. IN SPITE OF OUR WIRTUAL OWNERSHIP OF
THE WESTERN WORLD'S SPACE PROGRAM IN THE 19685 AND 9785,
WE NEVERTHELESS FIND OURSELVES SERIOUSLY CHALLEMSEP FOR
LEADERSHIP IN SOME FIELDS THAT WE HAD PIONEERED, AND WE
FACE THE 199@5 WITH NO AssuaAncs THAT WE'LL BE ABLE 70
REGAIN THE MOMENTUM THAT WE HAD MADE THE DOWN PAYMENT FOR
IN FIELDS LIKE X-RAY.AND INFRARED" ASTRONOMY AND SOLAR
PHYS;CS ' ‘ o -

H]
'

i . b

IN COMING YEARS WE CAN FORESEE SIMILAR FORKS IN OTHER
SCIENTIFIC PATHS, FOR EXAMPLE, THE NATION--OR GROUP OF
NAT | ONS--THAT BUILDS THE SUPERCONDUCT ING SUPER COLL!QER
WILL BECOME THE NEW WORLD CENTER IN HIGH-ENERGY PHYSIC§. |
WON'T CONCEAL MY OPINION fHAT IT WOULD BE A SERIOUS BLOW TO
U.S. SCIENTIFIC LEADERSHIF |F THAT FACILITY WERE sbsLT IN
" ANOTHER COUNTRY, BECAUSE A PLACE LIKE THAT IS A MAGNET FOR
TALENT AND CREATIVITY, A BIG ACCELERATOR INVOLVES FAR. FA;
MORE THAN THE RELATIVELY SMALL NUMBER OF PEOPLE WHO CAN



WORK DIRECTLY WITH 17T, BECAUSE A STIMULATES INTEREST IN
. SCTENCE AND EXCELLENCE FAR ACROSS SOCIETY AND BECAUSE iT .
INEVITABLY SPINS OFF NEW IDEAS AND TECHNDLDG!ES.

i

# , ‘ "

. . o .

IN THE NEAR TERM OUR SUCCESS IN PROVIDING SEVERAL NEW
RESEARCH FACILITIENN .SUCH AS THE TEVATRON | A AND THE

STﬁNFORD LINEAR COLLIDER, PUTS US IN A STRONG PDSITION L
MAINTAIN OUR LEADERSHIP, Bur NE RE ON NOTICE THAT OVER THE
LONG HAUL THE LEADERSHIP IN. HEGH ENERGY Pﬂvszcs 15 UP AQi\t;
6RABS. THE RECENT _STUNNING' SUCCESS OF A EUROPEAN TE

WORKING AT CERN IN. SWITZERLAND IN DETECTING THE gﬁ
PARTICLE WAS THE MOST IMPORTANT ADVANCE IN A DECADE, AND.IT
QUICKLY BROUGHT THE'NOBEL PRIZE TO THE TEAM'S LEADERS.
THAT'S A VERY REAL REMINDER THAT OUR MANY YEARS OF
LEADERSHIP N THAT FIELD ARE, RIGHT NOW, BEING AGGRESSIVELY
CHALLENGED

i

LY

" LIKEWISE, WE'LL BE FACED VERY SOON WITH DECJsions ABOUT
PROCEEDING WITH CONSTRUCTION OF TWO FOREFRONT RESEARCH
FACILITIES FOR NUCLEAR PHYSICS--THE CONTINUOUS ELECTRON
BEAM ACCELERATOR IN VIEGfNIAVAND THE RELATIVISTIC HEAVY 1ON
FACILITY, WHOSE INITIAL OPTIONS ARE BEING bEYELOPED\AT ,
BROOKHAVEN NATONAL 'LABORATORY, NUCLEAR PHYSICS., A FIELD
OF IMMENSE PRODUCTIVITY IN'EARLIER YEARS, 15 ABOUT TO '
RE-EMERGE AS ONE OF THE MOST EXCITING AREAS OF RESEARCH
INTO THE STRUCTURE OF MATTER, AND WE HAVE A WELL-TIMED ,
OPPORTUNITY TO LEAD THE REST OF THE WORLD" HERE Y0O.

-~
L
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\ ~  NEXT= GENERAT&ON EGUWALENT OF

. iﬁPPRDACH-— 'o;ssAss-oF THE-MONTH' %f %ALi Y nk* NG THE
o, ;ﬁQNDING AND SETT&NG THE PRIOKITIES Fe (ONE oF THE\HOST
ITING FRONT:QRS OF SCIENCE. NAMEL HE sﬂoLQGrcAL j
saps~css. IT'S |HPORTANT THAT AGENCY Miss | R BE éUPPDRTED
eﬂ STRONG BASIC RE%FAR:f xPLnNEs i: ATED ha S
THEM, WHETHER THOSE! MIS (ous ARE y“ . OR‘SPA Ry "
' DEFENSE. Bur A MlSékON 2% %FFECT)%ELY Y
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' AND WE COULD GO ON. Wil we" ASSERT OUR LEADERSH:P N
. __MATERIALS SCIENCE AND BEG!? BU!LDU‘ SUCH NEXT-STEP
FACILITIES AS THE SYNCHROT i RADIA son%:ounea RECENTLY
. RECOMMENDED BY THE SeiTz, TTEE' Qf NATIONAL ACADEMY OF
SCIENCES? OR DO WE LET THE UROPE STtAL A’MARCH ON THAT .
DISCIPLINE, § DISCIPLINE, i T’s BECOMING cRnT‘ AL TO
ADVANCED. TECHNOLOGiES "IN A BﬁOAD RAné@ OF MDD"

INDUSTRIES. SOMEONE Is GOING TO coué Up |

ICRDEL%QTRD fpl OR
Anq¢1 WANT f T SOMEQNE TQJ BE AN

\ ov J:ueoxsni IT's REAL;SM‘ AND IT'S THE
5 \’ SPIRIT OF 'HEALTHY COMPET&T!O& fHAT WE HAVE 10 TAKE TO
HEART . 3 ‘ \

o [ L .
¢ ' . o

\ AND HON WILL WE ngfono WTIES IN,
< Y 'SAY, THE LIFE SCIENCES?

| THE ENTHUS!Aé% FOR FUNDSNQ\ THE NIH COMES FROM CONCERN
ﬁ FSR SPECAFgch;ssasss, éaTHs fHAN‘kQDM ENTHus;qsrnc
ARPRECIATION ¢ DF THE BASIC: SCIENCE BY. WHICH 0155A§gs ARE

4 CURED. CONSEPUENTLY, WE Ngw SEE AN iHBALAtCE quUNDlNG
\

-

f

HAT MUCH OF /
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’ADDR‘ES:NG THE DISCIPLINE, FOR EXAMPLE., IT WAS BASIC

 RESEARCH THAT FOUND THE CAUSE FOR AIDS, AND T WILL BE

BAS|C RESEARCH THAT NiLL"CURE CANCER. I ALSO NORRY THAT
FUND!NG THAT'S DRIVEN NAINLY BY MISSION IS AN !NEFFICIENT

APPR'DACH IT PRESUMES A N!SDOM THAT MAN DOES NOT POSSESS: :

A WISDOM THAT RUNS COUNTER TO OQUR EXPERIENCE THAT WE 'RE .
VERY SMART WHEN IT COMES TDyD_Q_LNﬁ RESEARCH AND VERY DUMB

WHEN 1T COMES TO PREDICTIN® WHERE THE PROFOUND APPL|CAFIONS
' WILL BE. OUR CURRENT SYSTEM OF FUNDING MOST OF THE
BIOLOGICAL SCIENCES BECAUSE OF A PRESUMED RELATIONSHIP TO A

DISEASE 1S LITTLE MORE THAN BUREAUCRATlC “CONVENIENCE: '1T'S
NOT THE WAY TO SUSTAIN LEADERSHIP IN AN INCREAS INGLY
COMPETITIVE AGE. .

THE BIOLOGICAL SCIENCES STAND ON A BRINK OF -
UNDERSTAND ING THAT | CAN ONLY’LIKEN,TO THE BRINK THAT
EINSTEIN SAW FOR thsrcs IN 1985, SO 1T'S FAIR TO ASK IF
WE ARE DEVELOPING THE SCIENCE BASE WE NEED TO REAP THE °
BENEF ITS THAT WE FOR£SEE. OR WiLL WE. sf\gsnarNtNG CAPTIVE
TO PAST SUCCESSES AND HAMSTRUNG BY A SYSTEM OF RESEARCH
SUPPORT INADEQUATELY SUITED TO THE OPPORTUNITIES AHEAD,
DENY DUR POEPLE THE ADVANCES IN MEDICINE AND IN NEW
INDUSTRIES THAT OTHERS WILL CAPTURE BY MOVING BOLDLY AHEAD?

.

ONE THING TO KEEP IN MIND IS THArﬁaNE CAN" PUQ;;;
FRONTIER LYFE SCIENCES RESEARCH ON A -FAR SMALLER SCALE THAN
IS REQUIRED IN MOST OF THE PHYSICAL SCIENCES. |7 WOULON'T

)
]

-
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SURPRISE . W‘TO FIND NEWLY lNDUSTR‘ALlZlNG NRT|ONS: LUGUNG
FOR OPFORTUNITIES IN SCIENCE AND TECHNOLOGY, 70 DEVELOR™
 STRONG CAPABILITIES TO CHALLENGE US. IN BIOTECHNOLOGY. YET
WE SEEM TQ BE GIVING FAR T00 LITTLE ATTENTION TO PRDTECTlNG .
AND CAPITALIZING ON OUR LONG-TERM INVESTMENT ‘N LFE
SCIENCES BY BROADENING THE D1SCIPLINARY BASE. '

'ANOTHER AREA OF FRAGILITY SHOWS UP WHEN'WE FAIL TO
MAINTAIN A CONSISTENT POLICY TO RESPONG TO EMERGING
FRONTIERS." YOUNG PEOPLE HAVE THE BEST NOSES FOR TOMORROW'S
HOT AREAS OF RESEARCH. BUT THEIR CAREER CHOICES CAN'BE_ |
CONSTKAINED BY PROSPECTS FOR SUPPORT FOR RESEARCH, .
UNCERTAINTY ABOUT SUPPORT-—THE KIND OF UNCERTAINTY THAT’
RESULTS FROM START-AND-STOP FUNDING--WILL EFFECTIVELY CHASE
THEM AWAY FROM A FLEED, AND MAYBE CHASE THEM AWAY FROM

'RESEARCH CAREERS ALTOGETHER. AS YOU'VE HEARD ME SAY ON
- MANY OTHER OCCAS IONS, STUDENTS ARE UNQUESTIONABLY OUR
GREATEST RESOURCE, AND OUR counfav'gs THE LOSER JF WE FAIL
TO ATTRACT THE BEST YOUNG MINDS INTO SCIENCE AND
- TECHNOLQGY, | . -
. o | - \~n-\ﬁ
LAST YEAR, FOR THE FIRST TIME IN MANY YEARS IN THE
UNITED STATES, THE NUMBER OF APPEJCANVS TO ENGINEERING
SCHOOLS GREW “ﬂLLE THE NUMBER OF APPLICANTS TO LAW SCHOOLS
DECLINED. |'VE JOKED WITH SOME OF MY LAWYER FRIENDS THAT-

i

WE COULD CALL_THOSE RELATIVE ENROLLBGNT TRENDS A
"COME’ET!TWE INDEX" AND USE IT AS A POSITIVE {NDICATOR OF

A L
.
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HOW OUR SOCIETY 1S RECOGNIZING AND- RESPONDING TO
_COMPETITION FROM OTHER INDUSTRIAL NATIONS. WE HAVE THE

MOMENTUM WITH US NoWw. I WOULD BE A SHAKE IF THAT INQEX -
AGAIN TURNED NEGAT IVE BECAUSE WE FAILED IN_OUR J
RESPONSIBILITY TO MAINTAIN A CLIMATE TO A{;éxCT Sur TOP
MINDS TO SCIENCE AND TECHNOLOGY '

AND LET M sNTRooucﬁ A PRACTICAL POINT HERE, “As e
FOCUS UPON FUEL ING THE ENGINE OF  TECHNOLOGY. THERE ARE Two
LOGICAL BUTTONS TO PUSH--GUALiTY DR«QUANTITY:' LOSERS PUSH -
THE QUANTITY BUTTON. AND THE ENG!NE'S-PU'I:TERg. )NINQERS PUSH
THE QUALFTY BUTTON, AND THE ENGINE REVS UP, |F WE KEEP OUR
EYE ON SUPPORTING GQUALITY, SUFFICIENT TALENT WILL FOLLOW- TO -
M&IN{:if;Q%R TECHNOLOG I CAL AND SCIENTIFIC, LEAD

) - 9
' 1 RAISE THIS ISSUE OF QUAL ITY AS&JFPOSED T0 GUANTITY
BECAUSE CONSTRAINTS ON RESOURCES IN COMING. YEARS WILL
CONTINUALLY CHALLENGE USNO MAKE WISE DECISIONS TO PRESERVE§3
OUR LEADERSHIP. |'M ESPECIALLY CONCERNED ABOUT QUR ABILITY
TO MAKE LONG-TERM PLANS FSh THE FUTURE AND ‘CARRY THEM OUT
IN A TIMELY MANNER, SCIENCE IS AN-OFTEN TEDIOUSLY
METHODICAL PROCESS REGUIRING LONG PREPARATION. - SMALLER .y
RESEARCH sAcrLaTsss MAY TAKE FOUR OR F IVE ' YEARS TO PLAN FOR
AND BRING ON-LINE. MAJOR FACILITIES, LIKE A SPACE
TELESCOPE OR A NEXT-GENERAT 10N ELEMENTARY PAH.!CLE
ACCELERATOR. CAN TAKE NEARLY A GENERATION FROM [NCEPTION TO
COMPLETION, IT'S OUR MUTUAL RESPONSIBILITY TO ENSURE AN

i

¢



. S
OPTIMISTIC AND VISIONARY CLIMATE, THG AMERICAN CLIMATE, IN
) WICH SC!F,NT!S&S AND ENG INEERS CAN CDNDUCT THIS SENSth'VE
PROCESS OF PLANNING AND BRINGING ON LINE THE TOOLS NEEDED \

FOR TOMORROW'S ReD. - | Y g -

L . . -

e

- ¢ . ]

RECENTLY DAVID PACKARD, A MAN | CONSIDER TO BE ONE OF
OUR GREAT AMERICANS. OBSERVED TO ME THAT THERE ARE SOME ’
VERY CLOSE PARALLELS BETWEEN SUCCESS IN INDUSTRY AND -
© . PROFESSIONAL SPORTS: . HE SAID THAT THREE FACTORS DETERMINE o
. success, OME si,T&'* TECHNICAL SKILLS os-wmvmuus, WHICH v
\MEANS THAT YOU CANGT EVEN. GET STARTED WITHOUT THEBASIC
| TRAINING AND EXPERFENGE. BUT s& sKpLLS ARE :g}mrmu |
EVENLY DISTRIBUTED AMONG TEAMS; AS' THEY ARE ‘AMONG compEYinG
COMPANJES. Sp THE. OTHER. FACTORS MAKE THE DIFFERENCE IN THE ,
ourcoug,os 3bnasrpr»bu.~ ONE. 1S THE INDIVIDUALS' ZEAL TO. . -
WIN.- AND FHEY OTHER IS HOW-WELL THEY WORK YOGE THER AS A o

TEAM. WELL. COACH PACKARD HAS A PRETTY GOOO WON-LOST = *
. RECORD OVER THE! YEARS / Ap_rx I'D SURE NANT HIM N MY LGCKER
" ROOM AT HALPT IME, SO RN NCLINED TO' TAKE HIS OBSERVATIGN e

SERIOUSLY, “HAPPILY, IN THE PAST FEW YEARS WE'VE SEEN A
" STRONG REJUENATION OF THAT ZEAL TO WIN IN NER:CA, A
REACTION TO THE INTERNATIONAL PRESSURES WE'VE FELT ON ALL .
o smss& BUT WE HAVEN'T COME NEARLY FAR ENOUGH IN DEVELOPING o
CTHE KIND OF TEAM SPIRIT THAT WE ALSO NéZD,

- - A

w » ‘ co -
v MY OBJECT IN RELAHNG 'rms STORY 15 TO REINFORCE wo -
| POINTS. F;RST, WE CAN'T PLAY THE mnusrnm GAME+ UNLESS WE 2 f

@ ’ ."ﬂ.‘e X
* ¥ i . « t




HAVE THE TECHNICAL SKILLS AND ZEAL TO SURPASS OUR .
'_conPETxrons, AND THAT' BRINGS US R1GHT BACK TO THE NEED FOR
A STRONG BASIC RESEARCH ENV!RDNMENT--THE SPAWNING GROUND
.| FOR IDEAS AND TALENT, AND SECOND. WE NEED BETTER
© TEAMWORK, WE NEED TO BUILD ON THE COLLABORATON THAT'S
. EMERGED BETWEEN THE ADMINISTRATION AND THE CONGRESS WITH
| REGARD TO PRIORITY FOR SCIENCE AND EXPAND 1T 70 INCLUDE-
ACADEMIA AND INDUSTRY T00--W1TH ALL ACCEPTING
RESPONS IBILITY-FOR MAKING SURE E NURTURE THOSE TECHN1CAL
SKILLS ANQ CARRY.THEM INTO PRACTICE. IN‘TERMS OF OUR
. IMMEDIATE CONCERNS. THAT MEANS WE HAVE TO MAKE BVERY DOLLAR
SPENTFOR BASIC RESEARCH COUNT. | SAID EARL!ER THAT OUR .
" BUDGETS THIS YEAR WERE ADEQUATE 70 DO THS. JOB--BUT THEY'RE
| JUST ADEGUATE, ‘AND WE CAN'T AFFORD TO LET ANY OF (1T GET
. .- SIDETRACKED ON LESS THAN EXCELLENT- PROGRAMS, AND TRAT
" PRESSURE TO SELECT AMONG EXCELLQPRDGRAMS WILL CONTINUE,
PERHAPS EVEN BUILD, IN COMING YEAWS WHEN IT'S IMPERATIVE -
THAT WE MAKE ROOM FOR NEW STARTS, '
- :S}DETRACKiNG IS AN OCCUPATIONAL HAZARD IN wAsnsﬂéTon.
' "WE'VE ALL_FELT PRESSURES TO SUPPORT PROJECTS IN WHICH
SOMETHING OTHER THAN PURE EXCELLENCE WAS THE DRIVING
CRITERION. THoss PRESSURES EMERGE NATURALLY FROM OUR
POLITICAL SYSTEM, A SYSTEM THAT TRIES TO ACCOMODATE LOCAL
INTERESTS AND NATIONAL OBJECTIVES. AND WE'LL-F[ND,,
* FREQUENTLY, THAT THE SCIENTISTS THEMSELVES LACK NATIONAL
PERSPECTIVES, AND IHEIR ADVICE MAY BE UNCLEAR. BUT LET'S
. : ,
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AT LEAST SAY TO EACH OTHER THAT WE'LL DO OUR BEST TO RESIST
" THOSE DISTRACTIONS AND THAT WE'LL FOCUS OUR ATTENTION ON -
THOSE STEPS NECESSARY TO ADVANCE OUR SCIENTIFIC LEADERSHIP.
. . - . 4 . - .
MR, CHAIRMAN, LET ME GUICKLY SUMMARIZE THE POINTS |'VE
TRIED TO MAKE HERE THIS MORNING., QUR PROCEEDINGS ARE . _
DOMINATED BY A NEED FOR'AUSTERITY, AND WE'VE RESPONDED To
THAT NEED. BECAUSE OF STRONG AQMINISTRATION -AND
CONGRESS IONAL SUPPORT OVER RECENT YEARS, THE PROGRAMS FOR
1986 WiLL ENABLE AMERICAN SCIENCE TO.STAY AT THE . -
FOREFRONT, BUT OUR CHALLENGE 1S TO MAKE SURE THAT OUR
FRAGILE SCIENTIFIC AND TECHNICAL LEADERSHIP ISN'T
COMPROMISED-~E ITHER B 'COMPLACENCY ON THE PART OF OTHERS OR
.o \EY MISALLOCATION OF LIMITED RESOURCES BY US. IF WE INSIST
THAT WE'LL BE SATISFIED WITH NOTHING LESS THAN WORLD
LEADERSHIP IN THOSE THINGS WE ATTEMPT TO DO, WE CAN
MAINTAIN THE KIND OF HEALTHY AND' RESPONSIVE CLIMATE TO e
CONTINUE TO RECRUIT THE BEST YOUNG MINDS INTO PURSUIT OF | -

SCIENCE AND YECHNOLOGY. A RECRUITMENT THAT Wil.L SERVE THE

-

»

" NATION WELL IN COMING YEARS,

THIS CONCLUDES MY PREPARED STATEMENT., | WOULD BE
PLEASED TO RESPOND TO GUESTIONS FROM MEMBERS OF THE
CoMMITTEE ‘

T o
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:something very much second place in a
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Mr. Fugua. Thank you very much, Dr. Keyworth. _\Ye\appreciate

-you being with us this morning. : : L
You mentioned, and I think Sybu‘skip over that part on pa{ -

10 about the Superconducti uper Collider and the intent to con-
vince scientists in other fields such as chemistry and biology to
support a multibillion-dollar project like thats A

you think we can convince other disciplines of the importance

of that type of project? - ~ :
Dr. Kvmwong‘u. I think the enormity—first, Mr. Chairman,

should have said at the outset, I abbreviated my testimony to allow °
- extra time for questions. I think the SSC is an area that we should

nity snd the Nation as a whole focus on. s =
Let me select $5 billibn as an estimate. It is an unprecedently
large sum for an experimental facility in a single area of science,
and T think it présents to us a unique challenge; and I think the
biologists, the chemists and the public as a whole have to join in
making this decision. ' (
Do we want to give up clear leadership and resign ourselves to
Fleld where we have long
been the clear, unquestioned leader. That is a decision to make?

all focus upon, and it is essential that the entire scientific commu-

- It 18 a measure of the importance that we place on excellence in -

attracting our top young minds to the most cregtive endeavors we

. can pursue; because tra itionally, no ﬁelgi has been more attractive

than the science of pure creati -
I algo think the field has neve

v F g .
FIT ]

mere excitinrg. We stand

towardrthe end of this century to rmakk the'same kinds of contribu-

electric and magnetic fields. | AT
I think the question of this facility,is, far .bigger than I am, and
the other communities in science not vonly can, but must be
brought on in support of this, for it is symbolism for excellence and
creativity and our national commitment. :
Mr. FuQua. How about the involvement of international coopera-
tion in this project? T ‘
Dr. KeyworTH. I think it will be essential because we must real-
ize that there will not be two of these machines. We have reached
a point in time where we can no longer continue tarxplore parallel
gaths with Europe or Japan’ or the Soviet Union on thé United
tates duplicating these massive facilities.
~ 1 went to Japan last May in order to try to encourage Japanese
leadership and government in science to join us at the very early
stages of planning, not when we have made a commitment, and to

tion Clerk Maxwell made in developing th.e;laws to combine the

~“ask them to come and pay a certain fraction of the bill if they are

to use the facility, but rather, to join with us‘at this early concep-
tual stage and, of course, we have also made the same offers to our
European friends. : '

The Japanese response was to raise the number ‘of attendees at
the next major meeting in Colorado from a few to many dozens.
The Europeans, of course, are belaboring right now under a facility
ca the LEP, that is just inning construction, a considerably
smaller facility, but starting with the summit process, and the dis-
cussions- that we began 3 years ago at Versailles, the framework is
there to make this an international project. _
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Mr. Fuqua. | have some more questions, but I will defayte the
other members and come back. I notice in the audiensy nfmey
member of our committee, Mr.- Skeen, who escaped to ilise A Py
priations Committee, and we are very happy to have him. '

If you would like to, Joe, please come up-and join your Qltgiynes
up here. _ ‘

Mr. Brown. = -, - , N

Mr. Brown. Dr. Keyworth, you present an excellery ‘i‘ﬁ&*
statement for which I commend you, but you do raiss @K,
some essential problems that we are not addressing in the: no#t -

. fective ible way. '

I am looking at page 15 in which you make the statemang;
1 am especially concerned about our ability to mske longterm pmiy £0% e

future and carrying them out in a timaly fashion.

The Superconducting Super Collider is an example of ine kiAol
thing that will require that kind of long-range planning, Rinifercly, . .
the funding of new areas in the biological sciences, and ywi &
almost make a very long list of things which will be'.compe far
support, require that we make decisions with regard tx cl% vl
and division of that su;')ﬁort on the kinds of a long-rangy, A¥k
basis that will produce the niost effective result, .

What do you see as the mechanism for aqpieving that, ssd- Nkah

_ part does your office play in it? «

Dr. KebworTH. Mr. Congressman, I think we all know hio¥ iy
easier it is to make tactical decisions sd to conduct tacticdl RBDA
than strategic, so I am not introducing a new. challengss to Ay R
you. : , , L ,
I think there'is a mismatch/{ think that the public grioisly e
scienee-and technology is far greater than that priority ity e v~
ess of conducting Government in Washington, and auniil. ¥é ZaX
ring those two priorities into closer match, it is going o ber e
icult to maintain a stable strategic plan for matters such Y RINT
superconducting supercollider; as well as capturing the Ny Y
t tological revolution. - - .

I am beginning this new year with this as our princifa tARS,
objective, and our prinéipal challenge. I will say, strictly Foy et

‘own point of view, we are going to be doing  lot of wiithg Eis
year. '

We are dgoing to be trying to deal with the national medy i 8
very broad context, because the national media, I Beliei, has Lo
veloped a new increased interest in exactly this subject. N

The sgirit_ of competitivenesd has elevated the priogity sof sSNeseS
and technology, our. dependence upon. it as well as thy RNk
‘strategic thinking. _ : . : A~

'] want to join with you all in a-totally bipartisan seraey &ty 40
develop the means to do this kind of strategic planning :saad bty 1
am talking about the 1986 budget end focusing heavily: & RT,
1988 and beyond for exactly that reason. . , o

Mr. BrowN. This committee has, been focusing on it N A Jast
10 years. It is embedded in the language of the statute mohify e
ated your job. And we still see no sense that there is that livd of
long-range planning taking place. We set up mechanisms i Ryt
of 5-year outlooks that are intended to achieve that. Y '

31
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. We see very little science being effei:tively pursuéd and we regret ~

that, speaking for myself. I spent some time visiting the physics de-

riment at one of the universities in my own district, where the’
ey researchers are spending half their time in CERN, because,we

don'’t have the kind of facility that we need.

That kind of thing required, and you know it, long-range allgca-. -

tion of resources, plans, and needs to be coordinated with the other
fields of sciences. , o '

I see no signs of that happening. You lament the fact that the
level of basic research in tl})xe 1986 budget shows no growth, and
you hope it will improve in 1987 and 1988 ’

That is not very reassuring. We don't see any signs, that it is
going to improve. . : )

Dr. KeyworTH. I did not come here to lament the 1986 budget.
Whatglh said was [ think-we are quite capable of suftaining our
leaden in science with the budget we are presenting. I think it
is a go dget, and I am proud ois it,-and so is the President.

I am raising attention to the future. We all too frequently meas-
ure quality in terms of how much money we spend, and we meas-
ure planning in how many reports we publish, and we measure our
policy in terms of the words of the day. : ‘
ygars, a drastic change in priority, drastic reductions in develop-
ment, drastic increases in basic regearch. That is policy’

The planning that we are doing is perhaps more in our heads.

than it is on our paper, but that is where it should be. That is-akin
to the matter of priority setting that I addressed throughout my
testimony. We are planning,-and I am proposing that we all plan

together and the emphasis of that planning should be basic re-

3

search and leadership in' Ameériean science.
Mr. Brown. Well, I commend you for that. I like a good deal of

~ your emphasis, Dr. Keyworth, and I have said that to you manrw;

»

times; emphasis on basic research and high quality research whic
are absolutely essential, but-they are no substitute for adequate re-
sources to carry out the job and there is every indication that there
is an imbalance. : :

I have.one additional question without belaboring the time too
much, and that has to do with your well-known interest in the pos-
sibility of creating a Department of Sci}ance and Technology, which
would produce a focus for the kind of planning that we are {alki_ng
about here. Would you comment very briefly on that? - ‘

Dr. KeyworTH. What I am most interested in is having the dis-
cussion and debate on the matter of centralizing the management
of science in America performed. This was originally proposed by
the President’s Commission on Industrial Competitivendss.

Two things we should focus upon, elevating the priority of sci- :

ence and technology in the process of government. If just for rea-

'sons of the magnitude of investment alone, but far more important -

the dependence today. That is one. B
The second thing is, that what I refer to as the technology base,

‘the talent and the tools to delve and explore new frontiers are, in

large measure, supported by the Federal Government, and no
nation on Earth has ever found the feans to support that type of
research area other than by largely Government support.

% . s T

d
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I would represesnt policy, for example, as the budéet of the last 4’
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I would even go so far as to call it a Federal trust and I believe
in order ta-insure that we meet that trust and that we elevate pri-
ority, we have got to look very carefully at raising science and”
technology to the cabinet level, to the level that so many other pri-
orities that are represented by the cabinet departments maintain,

"and I believe that the g:alicy which we perform in our office, and 1
certainly believe that the degree of priority in our White House is

‘moet certainly highly supportive, but I believe that that has to be
linked with line management. ‘ : :

Mr. FuQua. Before I recognize Mr. Sensenbrenner, I would like
to ask unanimous consent to place a statement and a question in
the record for Mrs. Lloyd and also an article for the record.

{The prepared statement of Mrs. Lloyd and attachments follow:]

-~
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»  REMARKS FOR UR. KEYWORTH -
BEFORE THE . |

t -

’ R o -
COMMITTEE ON SCIENCE AND |ECHNOLOGY
FEBRUARY b, 1985

.
N : ~

- ¥

*

DR. KEYWORTH, FIRST | SHOULD LIKE TO COMPLIMENT YOU ONCE AGAIN

FOR YOUR THOUGHTFUL ARTICLE ON THE 'EASE s%u STRATESIC

UEFENSE...*, AS WELL AS YOUR VALIANT EFfdnré;szn:u THE
Annsgisrxsrxon_jw s;HAL? OF THE Srggfgéxc'uéangs lﬁir:ari#s . ': \.f
(SD1)- As | WROTE You I UCTOBER, I BELIEVE YOU MADE A SOLID
ARéUHENT FOR A TRANSITION FROM NU;UALLY_ASSU&ED Ussynuctlo;‘(hhu)‘
}o AN E;oiylns DEFENSIVE STRATEGY. THE couurnf OWES YOU A DEBT

FOR TH!S VALUABtJ CONTRIBUTION 'TO WHAT HAS BEEN AN UNFORTUNATELY !

POLARIZED DEBATE oN THE SDI. . T ' R

'
) .

ALso, DR. KEYWORTH, | WANTED TO EXPRESS MY APPRECJATION FOR YOUR

SUPPORT IN BEHAL? OF ADVANCED REACTOR INITIATIVES FOR PASSIVELY

g

i N i ‘ .‘
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SAFE MACHINES SUCH AS THE_MODULAR HIGH VEMPERATURE ULAS-LOOLED -

ReAcToR (MHIGR). The CHA:RTiE AND | ARE MOST' PLEASED THAT OUR = °

NOVEMBEK, 1555 LOMMITTEE INITIATIVE IN THIS AREA IS RECEIVING '

) . s .
SUCH WIDESPREAD ARD GROWING SUPPORT S ‘ { !

- . A

Now THAT | AM FINISHED WITH THE COMPLIMENTS, LR+ KEYWORTH, |
WOULD LIKE TO ASK: YOU SEVERAL QUESTIONS IN AREAS WHEREL'WE MAY NOT

BE IN SUCH STRONG AGREEMENT. : ‘ : s o

\

v
»

'

.. "sCienTIFIC ASPECTS” OF THE MAGNETIC FUSION LNERGY PROGRAM
- i . . ~ '

o  JON'T YOU BELIEVE THAT YOUR STRONG EMPHASIS OF THE

. . .. o .
r ‘HAS, IN FACT, MADE [T MORE VU&NERABLE TU FUNDING CUTS. BY THE

. -

. ' . ‘ - .
APPROPRIATIONS COMMITTEES AND UMB ON THE BASIS THAT MUCH
EFFORT IS UNFOCUSED?Y As vou xnow,‘fﬂs PROGRAM REQUEST FOR Y

1986 1s DowN ROUGHLY Z5% IN REAL DOLLARS FROM FY 1484 so, IN

-~ v

O 3

THIS REGARD, WOULD YQU GIVE US YOUR VIEWS QN THE NEED AND C -
EFFICALY OF FUNDING'A LOW-COST IGNITION EXPERIMENT

- L)

(U-S.-FUNDED OR WITH INTERNAY 1 ONAL COST‘SHARIQG) 0 BETTER

| BN

O

T SkSTCOPY WAL
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FOCUS THE MAGNETIC FUSIQN ENERGY PROGRAN?

I ALSO.WOULD LIKE TOINAVE YOUR COMMENTS ON TRE LEVEL OF

FUNDING FOR Tns-ﬂuCLqER FIs510N REU PROGRAM IN THIS

. ' 1 . ! R . )
PoST-CLINGH RIVER PHASE. AS YOU KNOW, THE LUL NAS STRUCTURED

L}

THE PROGRAM [N THE MANNER WHICH THE LOMMITTEE RECOMMENDES

I3

LAST YEAR, 1-E-, YO EMPHASIZE ADVANCED REACTORS, INCLUDING

’

INNOVAT [VE LIQUID METAL DESIGNS AND fiHiuks, BUT THE bUt ..

-

REGUEST FOR FY 1980 is DowN ROUGHLY ZU% IN REAL DOLLARS ~FROM

. FY 1985. Do YOU BELIEVE THAT-WE CAN MAKE THE BEST OF OUR'

EebERAL INVESTMENT IN-NUCLEAR KBU. AT/THIS BUDGEY LEVELY How oy

' ~ ! ) .
WOULD YOU APPROACH THE QUESTION OF THE FEDERAL ROLE IN

SUPPORTING TEST REACTOR EXPERIMENTS TO VERIFYADVANCED

* CONCEPTS?

+

P !

FINALLY, DR. KEYWORTH, | READ YOQUR ARTICLE “SCIENCE AND g
. ‘ Y

TechnoLosy Poricy N THE NEXT FOUR YEARS” AND WAS VERY - ' .

CURIOUS ABOUT ONE MAJOR ITEM YOU DID NOT ADDRESS IN YERY MUCH

»

%ﬁ 3&««& .,
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AS WELL AS THE Du% DEFEusﬁ\#nosﬁAns ACTIVITIES. 1T

s | 3.
CURIOUS TO ME THAT YOU ARE NOT CONDUCTING ACTIVE REYI
X ,“\- ) ) ' h \. }\
' THE QUALITY OF THESE PROGRAMS, WHICH WILL AMOUNT TO NEARLY.
. .: ', ) R ‘; §‘v,
) $45 BILLION FOR FY 1986 AND wiLL COMPRISE OVER 75% OF THE:

,
&

’ a0t

Yo You BELIEVE, FOR EXAMPLE, THAT

o : |
ENTIRE REDERAL REL EFFORT.
‘ 3

Aruitoxt provided by Eic:

. - . ‘ s\ : o
THE THREAT ASSESSMENT ACTIVITY UPON WHICH WEAPONS SYSTEMS Rk R
o T Y
. 15 PRESUMABLY INITIATED 1s' DONE %AREFULLY ENOUGH TO PRECLUDE 1\ %
. \ A - . . [
[ &r« ‘ . . . N ) N .
DOD LAuNcHING INTO EXTENSIVE TESTAAND EVALUATION EFFORTS ON .. \
. ' \ \
. ) . . Y + i
SYSTEMS WHICH RAPIDLY BECOME OBSOL TE? R L \
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SESn | Cogssof the Huied Sty SmmeE

Hom. George A, Keywocth i
Scienca Advisar to the President.
: Otiice of Scisnce and Technology
- - Polley
) Executive Otfice Buliding
Wasnington, D.C. 20506

v Dear Or. Keyworth:

I read your srticie *The Case for Sirategic Detense: A Cotion for a Worlge
Disarmed® and | believe It represents s most vajuadie contridbution t¢ what has . :
been an uwafortunately polerized debate on the Strategic Defensa Initiative - ST
(801}, | townd your approach s«hi?}u, your remarks thoughtful and have taken
the iidarty of‘lawf‘lag the article iq the Lagaressional Becard. ) . .
! belleve that strategic nuclesr policy aad the reiated quastion of the . ‘ -
Mg CGEterrent aspects of strategic dafehse are much 100, Inportant to be victins of
slectionryewr rhato lc. In that regard, the historical perspective ithet you
provide and the meansr In which you superimposed Soviet thinking and doctrine » '
-+ represents ¢ refreshing framework from which to view the . 1 gave been - o
o oo Slimayed, on one hand, by The mors simplistic srgumants of the Administration . . s
. In suppoct of fhe Initiative and, of the other hend, by axtreme attacks by ‘
opponents who are 30 shortsighted that m:y a0 aot believe that It is worth
spending significant sems 1o evén learn Whethar sn adequate system can be
‘davei opad and deployad,\| belleve thet thers are vary fntelligent pecplé who .
are capadle of convincing.arguments on both sides of this: issue, but the S0} Y
program, based on the rationele ‘outlined |n your a'ficle, represents a )
mar i for loue program deserving both the sftention and axpartise of this nation's
pest :ﬁ)\niul and pot Icy pecple, ‘ ’

-

| Intend td maintsln a dlalogue with the Administration and intereasted parties . ¢
< fn tha Congress on this program. | have a very kean Inferest from both the
. viewpojnt of the space powar davelcoment needad g support the verious il
fechnologles ans the 50! systems RED beling® conducted at the national
Taboratocies, , . .
<
' Sincerely, o
-~ - ‘ e !
MARILYN LEQYD ' ‘

Neader of Congress
L S
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TRANSITION: FROM MUTUALLY,
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HON. MARILYN LLOYD
W TERNNER
LE THE BOUSE OF REMELENTATIVES
Fridey, Ocloder &, 1884

@ My, LXOYD, Mr Spesker, Dr.
George Keyworth, the President's Sci»
e Adviser. fecently wrots s sumsi-
tive and thooghtiul article entitled
“The Case for Srategic Deferse: An
Option for & World Disarmed,” which
sppeared 0 the fint publicstion of
Isaues in Bcience siel Techinaogy. Dr.
Keyworth places the nuclear stentegic
Aspects of tire recerw defenae initiative
in an historical perspective, superim-
poses Lhe {ramework of Soviet think-
ing and dehavior and makes a selid ar-
sument {or s anotion from mutually
sssured  destrustion
eYQIVInE dafendive siratexy. 'As Dr.
Keyworih. notes, “oniy when sbock-
piles can be messured In the Sopens
raghier thans the tena of thousande wilf
s oonitre! have sny rexl mesning to
sedinary peodle.” 1 have provided
major exderpts for my colleagues and §
strongly recommend that ihey read
the entive acticle..
The article {ollows: :
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QrTiow rde 4 Wokee Dsaaxse
(By (Gescrs A, Keywerth (1)
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federal everyy projects enabled the

U.S. to finance its speciacular R
growdh in basic research

absolute terms we would appear ta be in good shape
0 maIntdin ous technological ke

However, impressive astiwﬁcbsumm,sheymy .

mask 2 scrious weakness. The federal government -

supports neagly half of U.S. R&D—about $55 bil-
lien—to meet public needs, These include spac,
health, energy, and, particularly, defense, reflecting
the po“-Workf War 1 rok of the United States i in
anchoring the secunity of the free world. In fact,we
spend {ar moee of our R&D fundds than our inter-
national competitors on objestives other than

-srengthening industry’s abiity 1o compete. To me,

that logms as the central issue i examining the U.S.

" refationship between governmeit and indusry, We

must capeure subseantial long-tesm benefits for our
industry from the 355 billion in federal R&D that
can be used 10 srengihen 1.8, competitivensss.

The key question then becomes: how much does
that federal R&D contribute 1o our industrial tech-
nical stx :h?Towabmdkmtbax.wchvcw
look ar s ittle hisory.”

In the decades after World W;Ar H mhnology
spinoffs frum federal R&D—particylirly In &-
Eense—helped lay the foundation for same of today’s
most ssecessful industries, mdudmg«m
commercial jetliners. Thus, indusery wak: mongly
stimulaied by and bencfited from this federal tole;
Bus the commercial market for technology s ex-

and

nology Foe the bidlions of dollars

2

has become dependent on usiiversities. Ironically, the
ivory towery ace emerging as the bulwarks of -
dustrial competitivencss in the 1980s

The Firg Fonr Years

The Reagan administration 100k decisive steps dus-
ing the past four years 1o adjust the federal role to
this new reality. With strong bipartisan congres-
sional cooperation, the administration has beefed up
support for basic research, focusing particulasly on
wnginecring and many of the physical sciences. We
bave also tried to build an adequate supply of peaple
weﬁtrwxedmtimnmsandabieto y .the
‘mulu in pmqecxs chosen
by i Ar the same ‘time, government has
moved out of the development of technology that
industry is far better qualified and motivated o do

'ﬂre most striking example of how the g governa

in development has been ity enesgy t

spent on cnagy‘
development inthe 19705, our biggest return was a |
tesson in Economics 1A—she law of supply and de-
mand as it operates i the marketplace, Those ex-

_pensiye federal programs, which never did offset any

" significant. amount of imported vil, were launched

panded tremendously in the past decade orso, Téday

indusssy, not government, is pushing hardese ar vech-

notogical fronticrs in many areas. For example, gov-
ernumnent relies heavily on industry to provide it with
sate-of-the-art electronics of every kind. Similarly,

“the prdnfcunon of commercial firms trying to stake

out pasitions in the bmmhnology market is trans-
forming a ficld dominated by government and uni-
versitics into one with stroag industrial leadership.
My own discussions with indussrial eaders con-
Rem that there’s been a striking decline in industry's
dcpcﬁdm“ on goyeenment 10 stimulate the devel-
dpment of new commercial rechnology. But ar the

same time there’s been an-equally striking increase

in insdustry's refiance o two items ¢ can't produce
for itself. One is the fundamental knowledge that
ultimately drives the pfooess of industrial mnova

. ton—tomatrow's equivalent of the guantum theory
of solids. The otherns the new technical talent that

can use that knowledge to respond o industrial up-
portunitics. So the more that industey hay become

" the prime dev eloper of new technology, the more it

>

.
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s

- from the liod’

oit the premise of “rechnology . push" tather. than
“demand pull.” However, they were overtaken by a

combination of mark r:sonm that held
down oif prices and most alternagive sougces
of energy uncompetitive.

Reductions in gudmg for federal energy projecns

enabled the United States o finance its spectacular ‘

Eowth in basic rescatch (see the chart on page 48,
/). This shift,in priotities is oae of the dearmst
manifestations of the administration’s science and
technology policy. Basic rescasch, for the first time
ever, has climbed from the smallest fraction of non-
defense R&D to the largest—from 27 pereent 5 38
poreent. At the same time, development has

2 percent—o the smallest,
at only 27 percens. What we're saying is that basic
Sescarciv is dczriy the federal government’s respon-
sibility, whike developmént of new commercial tech-
mlogm is best left to the private sector, Of course,
that situstion is torally different in defense R&D.
Because the goversment is the only customer for

defense technology, there is no comparable means

of shifting development funding to the private scctm'
The partern of growing suppout for ﬁ:uc
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shows up across the board. The five largest R&D
funding agencies—he National Acronautics and
Space-Adminstration, the Department of Defense,
the Department of Energy, the National Science
Foundation, and the Natonal Institutes of Health—
have shown strong and consistent growth over the
past four years (s#e the chart above right). Together
these agencies account foi about 90 percent of all
fedéral support for basic research. Moreover, ther
growsh follows either level or declining budgets in
real rerms during the five previeus years. That's an
important turnaround that many obgervers have sall

not graspkd. Ovérall, the United States will spend

just under §8 Inthion for basic rescarch m chis fiscal
year, m contrast with just §3 biflion spent i Sscat
1981, ’ .

Similarly, funds for basic ggscarch targeted
specifically 1o umiversities and colleges have ni-
¢reased substantially (see the chart an page 5O).
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. aRlialn a2 o
e LA UTRE

These funds declined consistently from 1968 1o 1979
and remained steady foe the néxt two years, But since
1981, that support has grown by nearly 30 percent
in real terms. Yex even though the basic research
budget was expanding dramatically, we had no il
lusiotis about the necessity of spreading those in-
creascs evenly among disciplines, and certainly no

. iHusions that we had 1o make sure that as many

. researchers as possible got their share of it. That
wasn't how we did saence in past four years, and'i¢
won't be in the next four.

Instead, we followed two general principles in de-
ciding which projects to fund. We demanded that
rescarch be the best we could identify, even if that

meant cutting back or eliminating ongaing projecss,

In light of the abundance of high-quality research
profects needing support, we would have beent der-
eher i our duty (f we allowed limited resources to
Continned on page 50 *
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be siphoned off to anything bur the best. We aiso
concentrated funding in areas most likely to benefit
society, or where we could sense pure scientific ex-
citement waiting to be turned loose. }
The strong emphasis by the National Science
. Foundation {NSF) on engineering profects and re-
scarch centers reflects this goal. Programs in super-
computers, mathematics, and materials research
have sko been expanded. Topics of pure scientific
excitement that may benefic sosicty include many
areas af bialogy such as neutobiology, which we feel
may be mosg excrting of all; particle physics, because
it deals with the most fundamental questions 1m.
aginable and areracts some of our brightest young
people; and space saence, because out explorarory
tools now allow us to take grant steps 1 understand.
g the macro enviromment, At the same tme, we
cut hack support in areas where research did ot
offer enough ntellectual excrement o industoal po-
4 .
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‘Five Areas for Impeovement
‘ These vonsidesations will continue to play the dom-
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tenitial. The cuts in some of the social sciences wese
an example, : '

The decition to terminaie the fsabelle Project at
Beookbaven National Labocatory on Long Island
was another example, Although the huge particke
sccelerator was years behind schedule, hundreds of
millions of dollats over budger, and being overtaken
‘by progress at other cxperimantal facilities, there was
& tacit assumption within pars of the physics com-
munity that the project, oncestarted, was guaraniepd
completion. However, the administration asked the
high-energy physicists to determine which major fa-
cilities should receive priority. The recommendarion,
which the community would probably never have
made without this prod, was to terminate lsabelle
to ensure adequate suppott for more productive fs-
- cilitiés at Fermilab outside Chicago, and at the Stan-

fodd Linear Accélerator Laboratory in Palo Alto,

inant role in sclence and technology policy in the
coming fdur years, We will emphasize strong growth

" for bask rescarch, espeially at universifids; pro-

grams o ensure more and better-trained Sechnical -
talent; better cooperation between uriversitics and
indusery; strong growth in defense R&D; and clear
delineation of the respornsibilities for R&D between
the federal government and the private sectos.

In spite of the changes that we've already made,

much more remains to be done. [ see five major
concerns characterizing federal R&D programs in
coming years.
() Fitst, government-must help colleges and uai-
versities attract and resain faculty of the highest qual-
ity. In simple terms, that means improving the
camipus climate so that ambitious scientists and.en-
ginecrs won't feel compelled to take jobs inindustry
if they want to be competitive in research. An aca-
demic beain drain is ultimately devastating for uni-
versities and industry alike, because universities
simply won't have enough faculty ro teach studencs,
particulatly in the fastest moving areas of science
sand engincering, And without newly trained talent,
now industrial technology will dry up. ,

Of course, overall support for umversity rescagch
fias nercased. And we've taken important steps’to
rejuvenate funding for campus nstrumentation, im-
prave Jceess of university researchers o supercom-
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puters, and esrablish che presidennial young-
myestigator program to aerract’ and . wekain new fac-
ulty in cntical disaplines. In addition, after a half-
year review -2 panel chaired by David Packard will
soon make several recommendations for further ac-
tion to strengthen universities for their long-term job
of geoerating knowledge and talent to meet national
needs. . :

7 The second'acea of emphasis for government sup-
port s the generatian of basic knowledye, especially
n areas of particular importance to ifdustrial com-

petitiveness, The newly emerying biotechaology in- -

dustries exist today because of decades of federal
support for basic research in molecular biology. We

should'make surc that we're investing in comparable! '

kinds of fronticr rescarch to fuel tosmorsow's mew
technolagies. :

For example, we have expanded and eedirected

the hiorechnology research within the Depariment

of Agriculure. We hope the new program will ar-
tract hughly qualified scientists who nught not oth-
erwise be interested i agricultursl problems,
We've also made gond piegress in restoring sup-
port for basic research within the Department of
Defense, especially gt universines. At one time DOD
suparted much of tge best university basic research,
And DOD funds were largely responsible for the
strength o some of today’s hajor research univers;
ities, such as Caltech and M.LT. Thar productive
relanonship has. never redily recovered from - the
Minsficld Amendment of the lase 19605, which pre-
vented DOD from supporting rescarch unless it

- <ould be directly tied to the defense missioge

We're rebuilding now because America’s

strength—our leverage over the Soviet Union—-

comes fram the qualiy of the technology wg're able
to apply to defense systems. The Defense Depart-
ment needs both technically trained pevple and
broad access to knowledge abour scicnce amd tech-
nology that emerge from basic rescarch. The best
means to assure the availability of both is'to fund

rescatch an universifies,

At the same nme, we place high priority on main-
tainmg the open communication of scientific results
that has made our umversity system the world
leader, During the past two vears, there has been
voncern i the scientific communi® over & few in-
cidents i which the government imposed” restric-
tons on saientific papers eriginacing in unclassified
tesearch projects. In response to those concerns,

.
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Gm ernment must help

cilleges and universities attyact
andsretain facudty of the
haghext quality.
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ane - ¢ Siste i sngpineeen,”
, o et o thted Presiont Rowe o
suﬁum-m Noagan, 100w hove sonsuil- nee piviser Baerge A,
while suigparting  inal and seadenns selee- ng on selonsa and tosk- | Koywarth 8. .

we're 1n the final stages of preparing gusdelines and  schools, from which up to 10 will be chosen. Even-
regulations chat restace and Fm«c: the basic policies  tually the progtam will beexpanded, bus before that
of flee communicauan. Only classified information  happens we need 1o be sure the initial centers are
will be restrscted, and very little academiic research  working well, We must also get a sense of whar the
18 classified. We msust distinguish between the trans-  balance in suppoit should be between such inrerdis-
ter of technaology to our Rdversaries—a serious, well-/ ciplinary centers and traditional progsams.
dogumented. problem—and the tlow of scientificin” [ The fourth major responsibility of government s
formation, which must remain essentially un-  to find better ways to stimulate the flow of ideas,
impeded. . expertise, and people among the federal faboratories,
[} Emphasss number thiee concerns changes we  universives, and industry, One-sixth of the nation’s
have made in government's traditional support for  scientists and engincers are employed in federal lab-
university research on 2 narfow, project-by-ptoject  oratories, which have a combined annual budger of
basis. Thar method, while very successful for prog-  sonie $18 billion, These superb resources are often
ress within narrow disciphnary boundiries, is se-  underutilized. We should find ways to reap substan-
verely limited 10 sts uscf}ulncn to broad areas of tial industrial benefit from a federal ihvestment of
mdustrially important topies. that magnitude. : .

I'm particularly exafed about the new program A yeap ago the White House Science Council rec-
in the National Saence Foundation to establish ommcngcd that we take better advantage of the tal- |
cross-disciplinary centets fot engineering rescarch,  ent in the labs and bring their missions mote in line
There, faculey ftom many different departments can with national needs, In 2ccordance with these rec-
work together on mdustrial problemns that rone ommendations, lab direciors arg now given more
could solve on thar own. And these eenters will  discrction 1n using rescarchefunds, Lab nusshons are
enable studenn to receive the kind of practical ex- alse being ypdated and revised, and the labs are
penience mr sulving problems just not avalable at cooperating with universitics and mdustry.
umvenstiies todav, and will wllow industry (o help Qne practical result is the effort to marry the techs
determine which advances can mast likely be apphed  mcal expertise of the labs with the aceds of the steel
o Lommeree, . industry. The natianal labs will not do the stecl coms-

Universities are very enthusastic about partic- panies' jobs for them; this program provides atxess
patng n chos kind of program. [n the fint round of  for 2 threatened and important damestic industiy to |
praposals tor these engneering conters, NSF was ekisting taxpayer-supported tgchnical resources. The
wundated by 142 praposaly from 106 different |, Qak Kidge and Argonne National Labs are trying

TIOPrBRE AT AR [Ia ‘ PHOTOGRAPH THE SHITE HOUM
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to idenufy areas where concentrated R&D could
significantly improve steelmaking efficioncies. '
{3 Finally. the hith goal of goverament is 10 be mace
r Ve 10 OPpOSTUNEs 10 SUPPOIt emerging
mn For example, the same fodaral pro-’
grams that made
technology industry have meghcied generic applied

research in bioprocess engineening, despite the ex-

pendinure of billions of dollass. This research, which,
is mecesidry o facilitate development of indpstrial
peoduicts, includes development of thermodynamic
data and principles of biossnsing fos E‘wns and
quality control, We're in redl danger of letting other
countries assussie the induscrial lead in prokitable new
fickds of technology that American scientists hive
done most 1o establish—and that American taxpay-
ers have underwrirten. o )

The Promise of Spece

That danger is certainly & dnving reason for ous
détermination to ¢reare improved opportunities for
comsercial activitics i space. Under the umbreila
of the National Space Serategy, signed by the pres-

. oident last August, we're encouraging the develop-
“Eient of privatesector launch services and ocher

spacetbased industry. Now that the space-shutthe
flees 13 almoss fully operational gnd cost-cffective,
we must expand on our advanced ypace technologies
by bringing i the special perspectives and market-
onented mativation of the private sector.

We hope soon to establish full-cost pricing for
shutile lunch services. We expect these prices to be
competitive for the kinds of highly sophisticated ser-
vices that the shuttle can provide. At the same time,
that peice schédule should allow room for companies
producing expendable Taunch vehicles to mancuver,
and we certainly expect them to provide alternatives
to both the shuttie and the Encopeans’ expendable
Ariane systent. '

The U.S. space program is confronung two
paths—she practical and the visionary. My firm
opinion 1s that we have o follow both paths ag-
gressively, Only by continuing to push ac the bound-
ares of the vast space frontier will we be able to
assure our world leadership 1n the more practical
space technologies. We must also provide opportun-
tires for the private sector to use its vision and crea-
tivity in addressing the enormous chatlenge in space.
Accordingly, we're working ta give federal agencics

AIANAVA YHOO 1238

ible the bisth of today's bio-

SO TOGIHFEmeTs a

.

Z:' U.S. space program
st follow both the practical
and the visionary patis:

other than NASA respogsibility for commercializing
space activitics. We intand
ik docs besg—research and development—and to
genceatefar graater involyament of the privase sectos

in what it does best-~scrving commercial peeds.
Our manned and unmanaed space programs have
been remarkmbly siccessful, and we need 1o maintain
both thruses. The repair in space of the Solar Max
lire dnd the retnieval of two lame communica-

_tions satcllites fast year reminded us What the braine

and dexterity of people can be crucial in space, even
though auromated equipment is adequate for many -

routine operations. OF course, one of the glovies of

the U.S. space program is its succost in Jong-distance
unmanncd missions. We would be foolish not ta-take
advantage of our capabilities in robotics, advanced
communications, amd computers as we plan for new .
commercial ventures. Thus, one of the challenging
tasks_in designing the space station now being
funded is to decide which objectives should be met
by humans. Industrial participation in the early plan-
ning scages for the sation will cpsure thar it will
erve hﬁ:ﬂy‘s necds. :

Challenge for the Future

The progrcss over the past foug years has shown
that we can harricss basic reseaggh to achieve societal
goals. But my continuing concern is thas we can do
more, and that our pi is ch fails to cap-

i
»

ture truly the potential that a $55 billion federal

R&D progeam holds out. We want to see a betrer
balance in federal R&D spending between gsséntial-
the strong sciexe “and
Techmotogy eeded 10 support Anserican technolog-
ical leadership.

1 believe that the science community, the univers-
ities, the administration, and Congress can make
great progicss In strengshening science and technol-
oy in coming years. Perhaps more than-at any time
in the recent past, we have 3 hrm sense of our na-
tional needs and of the actions we have to take to
build a basc for long-term growth and prosperity. -

GECIRGE A KEYWORFH I 14 senmce adviaor to ['resdont Rowid
Rewpae ok dores b o (e Whete Hrowse £ifRce of Soionce awed Tock
WONORY Pid v, He aasmermest Joe pesst o 1981 wfier 13 yowes a4 nucicar
Mywcist o e Los Abswor Natxwed Laboracory. Five seticke & o
NPRIer e et paeded 1Ersion of 2 HpeNE guew 10 the Cummcd [ the
Adunsns emoems of Scoaiv Wrnimg.
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Mr. FuQua. Mr. Sensenbrenner. . _

Mr. SenseNsBRENNER. Thank you. N .

I have been leading the charge in support of the integrity of the

1 peer review process and the siting of various scientific facilities and
where the Federal Government finances those facilities, and oppos-
ing very rigorously the proposals to bypass the peer reyiew process,

. to build facilities at Columbia University in New York and Catho-
« - lic University here in the District of Columbia. :

I know you have sent me a letter supporting g)dy efforts on behalf
of those two pork barrel projects and I will read an article in the
November 26, 1984, edition of C&E magazine which quotes you as
follows. I will read the pertinent part in its entire light. :

The magazine says on charges that Representative Don Fuqua,
Democrat of Florida, sidestepped the peer review process in secur-
ing for Florida State University a supercomputer funded by the De- -
partment of Energy, you were quoted as follows: -

[ think Don Fuqua has been erroneously maligned. There has been blatant pork
and that came through universities that went to lobbying organizations in Washing-
ton and tried to literally play the policy. That,is sheer unadulterated pork.

Don talked to me aboui the supercomputer dpportunity in Florida. He was inter-
ssted in it. It was spontaneousin Florida and from the very beginning his argument
to me was, “Gee, | want nothing but quality in my State and I would appreciate
your technical judgment as to the quality of that project.” He was using me for my
honest opinion, whether this was & first-clase facility. First of all, I said 1 would give
him my opinion, :

Second, I gave him my opinion. I said they have a very good and very promising

: computer-science capability. What they have in mind is very much what we are
trying to do in stimulating supercomputers and I yill continue to give my objective
views on if. [ did all the way along. There was no pork: It bore no resemblance to

what was being done by the lobbying process. There was very careful comparison to
other opportunifies and other agencies. :

I have two questions for you, given the fact that the Department
of Energy kept on urging me to pick a fight with my good friend
and able chairman, Mr. Fuqua, out of this subject and that the
DOE did think this was a pork barrel project sidestepping the peer
review process, what is the administration’s policy the peer
review process and legislative attempts to sidestep it, and the

~ second question I have, given your. quote which I have read in-its
entirety, is what you are telling us in this magazine is that if a uni-
versity hires a lobbying firm, that is pork, but if they are repre- .
sented by you first, it isn’t.\ _ ‘

Dr. KeyworTH. That is a very in{eresting interpretation.

First, | must say that I support peer review as a mechanism
more today than I did when I was on the other side of the fence as
a working scientist. It works. It is effective, and I think it is entire-
ly the best we can do in our system of government, and T think
that is superb. It-works. It has led to exceilence. I must also say in
spite of,a few twists of yours, your efforts in supporting this have
been absolutely essential, and I believe they have been important
in raising the level of public concern that we have seen expressed
in these two examples. .

You began by using the word ‘“‘integrity” in science. The reason I
answered C&E news in the way I did, I wanted to preserve my in-
tegrity, because it happens to be true. I don’t believe I ever said
thatd.was ‘‘used.” _ \ .

i
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We were begmnmg an initiative to try fo support a stmnger sci- -

‘ence base in this country in supercomputers.

It was new and different and whenever we are startmg new’

areas of science, not just biotechnology, but the science of super-
computers, we have {o make it exactly clear what our basic objec-
tive is, and then the scientific response.
Attheoutset,xtmoccurrmgmmanyafthenewamsofengx
neering. -
In thxs particular case, I talked to dozens of umvers;ty presidents
around the country. They came to me, and I said werwould be very

" encouraging of your university trymg to use your best talent to

~ compe up with new pro

didn’t hear first of the proposal from the chairman but through -
the scientific channels of communication that we maintain. There .

was no aura to the best of my knowledge at any point in'the Flori-

. da State project of pork. Excellence was the criteria. ‘As far as the

DOE responses, in my many years of experience with the Depart-
ment of Energy, 17-plus years, 20-plus years, in fact, countmg grad-

uate school, have been astonished gt one thing and that is, it is.
far more dommated by the mentality of the legg) profession. I do

not mean to make a tax on the legalf profession.

Policy at the Department of qurgy is far more dominated by

why we cannot do things under law than it is how we can'ac-

- commodate the spirit and the letfer of the law and move forward.

I think the Department of Ej;hergy has found many, many im-
pedimenti\to resist change in gcience, in supercomputers, in this
{mmcular p , as well as n;)/the way we use better our national
aboratories, the Department qt‘ Energy and I don’t mean the policy
apparatus but the bureaucragy of the Department of Energy has
made it in many ways difficult for us to best use the Federal lab-
oratories. This was an excephon It was not pork to the best of my
knowledge.

- Mr, SENSENBRENNER. I #o ’t t.hmk you answered my question,
Dr. Keyworth. What concerns me is that the administration is now
singing out of one hymn book and it is very hard for us on the
other end of Pennsylvamq Avenue to find out what administration
policy is, if there is a Tower of Babel going on in the White House
and the DOE, particularly those of us who are on the Republican
side of the aisle and who are suppoaedly suppcsed to carry forth
the administration’s viewpoint.

One of the conclusions that was reached in the C&E news article
is that your office- does have poor communications with Con%'ress
and this is one very ood example of that, when one part of th
administration is telgng
whom I respect quite greatly, and the other part is-my administra-
tion is quoted as saying what I just quoted, and I would hope
during the second’ an administration the communications on

this partjcular subject would be better than' the first because it -

puts us Republicans in a potentially embarrassing position, and I
am speaking as one who opposed the siting of the accelerator in Il-
linois which is in my région of the country because the peer review
process urged that that be sited in Virginia, and I told my own uni-
versity people and the representatives of my own region, that peer

L
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review said it should be in Virginia, and that is where my vote will
be and it was. - - : ‘

Either you got to be for the peer review process 100 or 0 percent,
and I hope as'these questions come up the administration will
make its decision rather than having exceptions that might be
based on factors other than peer review. -

Thank you, Mr. Chairman. : :

Dr. KeyworTH. I acknowledge the failure in communication, and .
for that I apologize. , ' ' T © R

I will maintain, however, that the Florida State facility clearly |
was reviewed by the peer review prgoess, and we strongly support
your actions in the past and hopefully your actions in the future in
maintaining excellence as the priority, and 1 will make sure that
these failures of communication do not occur from my side.

Mr. FuQua. Mr. Ritter. Do you have any questions?

Mr. Rirrer. There has been a lot of talk about how to further

+link the Federal R&D product with the needs of the American in-

dustry and the need to foster industrial competitiveness worldwide,

and some small steps have been taken in that direction, by you and -
by people associated with you. o ~ .

On the other hand, there is countertalk within the scientific com-

munity, that this kind of effort would distort the freedom and the
. essential objective thrust of science and basic research.
, Could you comment on that, in view of perhaps a $52 billion Jap-
anese investment in a place called Tsukuba which is driven by in-
dustries needs? ’ . ‘ .

Dr. KeywortH. Few people have been more effective than you
yourself in trying to narrow the gap between science and the appli-
cation to technology.

. You are asking a very fundamental question, because in the last
25 years, the course of advance in American science has been to
kisolate the pursuit of science from the application of science.

Now what we are proposing to do is to say that we are engaged
ifi such intense economic competition, trade competition, that we
are proposing to do, in a much more modified way what we did in
the Second World War, and couple technology to, at that time, our

. military engine. We can’t afford the luxury of growth in science.
People resist change. ' :

e scientific communif® is offering some resistance, although
their common sense shows that we have to do this. I do not think
American leadership in science is thréatened at all. In fact, where 1
see the strongest links between industry and university, Carnegie
Mellon, for example, Lehigh, RPI, Stanford, MIT, I see nothing but
improvement in their standard of excellence. . ‘ o

If you wish, broadening the environment simply provides a great-
er intellectual challenge. So, yes, there will be some resistance
from science but the country as a whole will benefit and the stien-
tific community is beginning to realize that there will be benefits
for them, too. o '

Mr. Rirrer. Thank you. It would seem to me that what we have
established in the massive committment of the Federal Govern-
‘ment to basic research, science research and development, all of
these categories, is that we have linked the R&D community in
with a Federal economy, and I guess my concern is, whereas that is
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essential in certain areas, is it possible to moderate that system,
modify it somewhat, so that the concerns of industrial competitive-
ness which are so paramount in the minds of our competitor na-
tions who are actually spending faﬁless on R&D than we are, that
those concerns get into the process. ' :

- How do we do more of this without encouraging a reaction
within the community that feels defensive about this kind of situa-
tion? How do we build the bridges where we prioritize or defedera-
lize the overall scientific establishment in this country? -

Dr. KeyworTts. Patiently and with good judgment, but what we
are focusing ugxm here is a change in the attitude of Government.
Over the last 25 years in the development of American science, the
Government has played the dominant partner, the tough father,
~ and the scientists have been the willing children.

What we are moving to'is a change where government and in- .
dustry, the user of technology and the primary employer of the
talent coming out of the university process, as well as the universi-
ties, are going to be much more equal partners, is going to repre-
sent a much more equal arrangement.

In other words, I think government, and that means the entire
process, has got to learn to accept a somewhat more passive role
than it has in the past, and that is a tough change to wreak, but I
also believe\that the spirit of competition that is rising in America
is forcing us Yo de this. . . ; -

It is being Accepted and 1 wouldn't worry about the attitudes in
the scientific cdmmunity. - o

The scientific spokesmen in Washington are very different than
the 350,000 scientists and many times that number of engineers in
the coungry. : ‘ L

Mr. Rivrer. Thank you, Mr. Chairman. -

Mr. Fuqua. Mr. Volkmer. ‘

Mr. VoLkMER. Dr. Keyworth, as you point out the amount that is
for the research and civilian sector, approximately $20 billion civil-
§£§&D, does that lead me to believe that $40 billion is for defense
" Dr. KeyworTH. That is correct. .

Mr. VoLkMER. There has been basically a freeze in the civilian
R&D. What is the circumstance regarding defense R&D?

Dr. KEyworTH. Defense R&D has been again increased very dras-
tically: The President and Secretary irﬁr er have made it ver
clear that the priority for defense Ny dra y the Soviet Union's
own steps, not by our own, and the)President has chosen to keep
that at the highest priority, and separate from the freeze on most
domestic budgets. ’

I support that.

- Mr. VoLkMER. Give me a percentage increase in defense R&D of
}986 over 19857 :

Dr. KEYworTH. Approximately 20 percent.

-Mr. VoLkMeR. I am not going to get into the policy: decisions at
this time. ' . : :
\}-\One question we have, and we are trying to address on this com-
myittee through the Science Policy Study that is ongoing, whether
the United States can or should continue its efforts to maintain sci-

entific preeminence in all fields of science.
LY )

\ "
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Reviewing .your testimony, it-seems to indicate that we should
not. Do you agree with my conclusion as to your statement? '

Dr. KEyworTtH, Not at dll. What I am saying is that in sciente,
as contrasted to research and development, I believe that America
should aspire toeadership in all those areas where the promise is
> high, and I-woul Cept»,‘nothing-!gss than U.S. leadership in those

- areas. .

I certainly believe that there are areas—for example, there may
be areas of energy research, where the economic needs and time
scales in other countries are different from our own, and I believe
that it is to be expected, and we should accept the fact that other
countries may accelerate those just as countries like Japan have
different requirements for transportation, and therefore, transpQr-
tation technologies may very well exceed our own. - ‘ e

In the basic sciences, I believe we should accept, and for that
matter, we can afford to accept nothing less than being the best.

Mr. VorLxumer. My last ??‘{estion, as I view the administration’s
budget proposal for the NIH, it appears to me that there is only
about 5,000 competing research grants. It is my understanding that
the congressional intent is to fund 6,500 of those research grants.

Can x){lou explain the reasoning behind that?

. Dr. KeyworTH. One year ago, we would not have used the word
“only” in referring to 5,000 grants. Last year, the Congress chose to
raise the grants up to 6,500. With the present austerity, we are pro-

. posing to take that enormous jncrease of last year and distribute it
over 2 years;, and in essen&‘,&ve are also concerned about some-

thing other than austerity, socalled roller-coaster funding in sci-
ence.

re proposing, if we can distribute that huge increase over .
196 d 1986, that we will be able to maintain a stronger overall
base in the biological sciences, that we will be able to do a'better
of attracting top young ipeople into a field that appears to be

inably strong instead of suffering from roller-coaster funding.

Mr. VoLxkmer. Philosophically, it appears that the administration
believes that a 20-percent increase in defense R&D, in order to do
research and development into weapons systems, is much more im-
portant than research and development into making sure we have
a strong economic basis through new technologies, and also into
the biological fields. - :

I come to that conclusion, because of the 20-percent increase in’
one and a flat zero in the other. Is that a valid conclusion?

Dr. KeyworrH. First of all,-in my own opinion, there is no ques-
tion that Government’s No. 1 responsibility is to defend it¥ people.
Life is more important than quality of life, but most of the defense
R&D budget is development of new gfefensive weapons, not re-
search, and when we, look at the Nati®¥n's overall science base in
order to compete effectively in the future, it is.not $60 billion. .

It is, if you wish, the basic end of the line that we call our na-
tional technology base, and that is what I am trying to focus upon
here today. ) .

Mr. FuQua. Mr. Roe.

Mr. Roke. Thank you, Mr. Chairman. .

I want to compliment you, Doctor, on a masochist’s statement. I
see two things, the first, the clarion call of concern, and the second

8
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" is that we meet the administration’s call of austerity and get the
job done. ' | ‘ ‘ :
For example, I comment from your statement on page 6:

Mr. Chairman, we are challenged this year to balance two dominant priorities.
» One ikto permit investment in our future bi reducing Federal spending: other

4

is to assure & #trong national science and techpelogy base.
On page 13:

The biclogical sciences stand on & brink of understanding that 1 can only liken to
the brink that Einstein saw for phywics in 1905, So it is fair to ask if we are develop-
ing the science base we need to reap the benefits that we foreses. Or will we, by
remaining captive to past successes and hametrung by a system of research support
inudequately suited to the opportunities ahead, deny our people the advances in
medicine and in new industries that others will capture by movi boldly shead?

Mr. Chairman, let me quickly summarize the points 1 have tried to make here
this morning. Our proceedings are dominated by 8 need for austerity, and we have
responded to that need. Because of strong administratjon and Congressional support
\ ?ver recent years, the programs for 1986 will enable American science to stay at the
orefront. : ) .

* Praise be the Lord for the Science and Technology Committee,

" because that is who fought the battle on the floor in the first place.
We are coasting along a little bit. I am not criticizing the adminis-
tration on that. . . ,

You speak of rollercoaster financing, which concerns ys, and
about policy, and what is coming out in your testimony, is budget
policy. We speak specifically uantity and qua‘x‘llig of research,
.you made that point over and oker\again, and it puzzles'me a little
‘git when we talk of the concernlof funding, the concern of quality
and quantity, what should take priority, and it doesn’t speak to the
issue in any great depth here. .

“What are our policies going to be, if we have to be austere and
cut)back? Where would you put the emphasis on quantity and qual-
ity? . ' ,

Dr. KeywortH. One thing I can’t let by, there is an implication

~ which does not come from a correct perspective of the last 4 years,
that the administration has come to the Congress with cuts in sci-
ence, and the House Science and Technolagy Committee has re-

<_stored them, That is false.- o ‘

,  We have ‘dome with very strong increases in/basic research for 4
years, and I believe that tgey have been met by biiartisan support.

Mr. Rok. I'think the administration working with this committee
has set that surplus at the moment. .

Dr. KeyworTH. Right; I think it is important for us to realize,
right new, we are strengthened, we have had 4 years of increase,
and what that means t¢ a working scientist or a manager of sci-
ence is the fact he is still putting into place some significant
change. S J - '

And I am acknowledging, and I have worked with many of the
agency departments and talked to a lot of people performing the
work, with a year of no cuts but little growth, we believe some
careful management decisions can be made that may actually be
strengthening in themselves. ‘

I am worried about the future. You ask, how do we determine
quality? By judgment, and t?‘judgment in setting priorities. Thére
is no other way. I am raisihg numerous exmvp es, the Supercon- -

\

]

ducting Super Collider and others. 5
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And I emphasized the biological: sciesices,"and I cannot even dis-
tinguish because all the biological sciences dre comparable. Per-
haps neurobijol would be at the forefront in my own judgment.
‘Allof m‘w&gey got to be pushed. We cannot allow pork to come
into the process. o S S -

. We have to make judgments, pick the best and allocate resources
¢ - effectively; - N : o '
' Mr. Rog. What we are gimply saying is.OK, we havg momentum .
now for 1886. We got to look beyond that, which you manifes§ your
*°  concern and during this 1986, 1985-86 year, we should be able to
evaluate what we are doing, where we dre:going across the board,
.+ _A«  and what we are going to do. . S .
| - If it““tdk.esgmm‘e resources, we should deal with that. Is that what
you are saying, basically? . .. ‘.
" Dr. KEyworTtH. Exactly. _ C;. oy :
. Mr. FuQua. Mr. Glickman. e '
. - Mr. Guickman. T have. a couple of questions, and one has to do
v .. with the Soviet-United States exchangesy What do you intend to do
; thiy year with respect to following up on scientific exchanges. be-
tween the United States and the Soviet Union? How are you going
-, to pursue thosg? » - ' ,

- Dr. KeyworTH. That.is up’to the Soviet Union in large measure.
"~ The President has told the Soviets that we might be interested in

pursiing opportunities to collaborate in space, and we are waiting

for a response from the Soviets on the already outstanding question
of ‘a rescue satellite. . - : _
. We have got to realize that conduct, cooperation in science and
. technology is parate from our overall relations with the
" ~ Soviet Union{ which sincé Polad, Afghanistan, have been at a low
level. If we look 4prward to sciénce and technology cooperation, we
might look to the konduct at the Geneva arms control talks. | o
Mr. GrickMAN, There is total linkage between United States-
Soviet scientific exchanges and what happens in arms control? ’
~ Dr. KeyworTH. Not total linkage. There is close linkage, and if
we look back, since the Second World War, you will see the ups
and downs, S&T cooperation corresponding to our highs and lows
~

L
A

in foreign policies. Co _ A
., Mr. GLickMaN. We Rave c&"xtinuing agreements, and some have
begn allowed to lapse, and at this stage, I would encourage you to
« consider those witﬁsezm' open mind as they come up. I was in the
Soviet .Union and in some areas like in housing, medical-related
issues; the benefits of mankind jn general may outweigh linkage
with specific arms_control agreements, particularly if there is
. ~ mutual benefit, like in cancer research.
' And so, I just would hope that you keep an open mind. .
Dr. KsywortH. We study these carefully. They are important. I
am not sure I would want to have a terribly open mind about deal-

¥

ing with a country that is inherently adversarial'in its form of gov-

N f

» ernment. [ would want to keep a sharp mind.

’ . Mr. Guickman. I am not going to play a rhetorical game with
you, but there may be some agreements there that may benefit us
as well ¢ e Soviet Union, and I would hate to see us shoot our-

. selves in the foot because of other reasons. :

4
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- Kind of unrelated to what you are talking about, have you been
asked to make a determination -how a flattened income tax would
affect scientific expenditures in this country? - h

- ¥ .  Dr. Kevworyi, I have talked to a few people, not so much about
. . the flat incom® tax ‘to citizens, but how the lack of R&D incentives

or nature of R&D incentives to industry would influence it. .

. And what I have done in turn is try to talk to R&D leaders in
American industry, and the response is not one of great concern.
What they look at is whether the tax is disadvantageous to the pro-
ductjve sector of our etonomy or to the gonsumption sector of*our.
eoonomy. . - F N :

That is the fundamental ball that they keep their eye on. The .
various schemes for flat taxes represent a—— . ‘

' Mr. GrickMAN. You have not made any studies on the R&D cred-

its, investment tax credit would affect’ the expenditure of funds on
scientific exchanges in this country. , .

Dr. KeyworTH. It took us 3 years before we could begin to really
have. data to understand what the accelerated depreciation, for ex-
amplé, introduced in 1981, did for R&D, and we are now beginning
‘to see that clearly. . ’ k

Mr. GuickmMAN. Two more things. : ‘

I compliment you on the aeronautics budget. I think that you

" have recommended numbers that I think the committee can live
with, and I appreciate the fact that the administration has accept-

. ed the fact there is a real scientific role in preserving the basic and

some other kind of research in aeronautics issues. , '

Thank you, Mr. Chairman. .

Mr. FuQua. Dr. Slaughter. _

Mr. StaucHTER. What are the prospects of moving forward on.
the continuous electron beam accelerator in Newport News, VA?

. Dr. KeywoOrTH. Very few projects have received as extensive and
critical scientific peer review as this project has. I believe if the
United States is to maintain leadership in an extremely important
field that is today thoroughly revitalized, nuclear physics, we must’
-move ahead on t}‘;is facility as exploring the options for relativistic
ions at the Brookhaven project. '

From my -vantage point, no major facility has a priority greater
than the CEBAF should. We have introduced it. It is in this budget,

. in spite of our desire to constrain new starts, and I feel, I feel we
+ .should get on with the task, and I think the prospects are very

hig}\ and I ask for you all to carefully examine the importance of
this project, and to try to filter the extreme noisé within the scien-

* tific community that around this project are an awful lot of lave-
nots. ' Coo . , '

Mr. FuQua. Mr. Boehlert. . :

Mr. BokupLert. Dr. Keyworth, is there any conscious effort within
the administration to encourage in a bland way the commercializa-
tion of the technological breakthroughs anticipated from a heavy
R&D jnto SDI? ) Co .

Dr.&(mwomu.'\/ery much so, and that is something we are very
much involved in right now. We are tryin%, for example, to carry
out more and more of the research in SDI as it begins to take
shape in firms that are different thar the traditional defense con-
tracts. We "are trying to introduce, for one thing, an element of

-
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speed here. This is & ressarch project, and we are trying to draw
upon entrepreneural firms. We are trying to draw upon other sec-
tors of our industry than the traditional aerospace. We are trying
- to get universities linked with industries in trying to pursue some .
of the fundgmental research that underlies this. '

So I think that it is and will continue to take on the nature of
the Apollo project in these years in terms of post-Sputnik years, in
terms of fueling our engine. I think we have an exciting plan here.

Mr. Boxnpert. Would you have your staff get me more informa-
tigh on that guestion? - o o

r. KEyworTH. Certainly. _ .

Mr. BogHLkrT. Second, on the student loan programs in this
budget for fiscal year 1986 as proposed, are you concerned that a
lessening of the commitment on the part of the Federal Govern-
ment for these various student loan programs for the scientists and
engineers, that we"need to maintain oypr preeminent position, in
technology? : . -

Dr. KeyworTh. Not af all. I do not thiok that is a concern. What
we have done, of course, is to elevate the threshold for qualification
for these student loans. We see no sign, and I have talked to a
large number of university presidents, that this will occur.

Insteade] think we _are seeing something else which I think is
even more important to our society. We are seeing parents go back
and accept educating their children as a truly fundamental respon-
sibility. I think that is healthy, and I think it is bringing us togeth-
er and allowing us to become a more competitive society as we
move in this direction. . ‘

_Mr. BoenrerT. You can say that in view of the fact that schools -

like Yale are nog charging $15,000 a year for tuition, room, and
board, and the average American family is probably making just
over that figure? -

Dr. KeyworTtH. You know actually, Mr. Boehlert, I think that is.
really in essence better testimony to why we should maintain the
President’s steps in 1981 for tax indexing than any other. I grad-
uated from Yale, and just last year I took from\my alumni maga-
zine the tuition at that point, which is about §14, and divided it
by the inflation that had oeccurred since-I was an“\undergraduate,
and do you know that it was almost exactly the same sum. The
reason it has become somewhat more difficult for parents to accom-
modate is simply because people have moved into higher income .
brackets; $15,000 is a lot of money for tuition, no question, and for
families whose income is $15,000, there is no question whether they
-will qualify for student loans. ' S

But when they are two and more times that, that is another
question. What we are sa%ingaiﬁhat people should target and save
in order to support their kids in college

Mr. BOEHLERT. Excuse the observation, but I don’t think that is
the real world. .

One further question. What is the status of this computer cen-
ter's initiative that we established in last year’s NSF authoriza-
tion? ‘ : :

Dr. KEyworTH. One last comment. It may not be the real world,
but I think university presidents speak more to the real world than
we do, and I have tayked to large numbers of university presidents,

-
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and they certainly are not worried about being able to draw the
bestldtalem into science and engineering. I think that is the real
o world. . : '
Now, as far as the supercomputer initiative we arg continuing
strong thrusts in many different agencies, the National Science
, Foundation will be certainly continuing their efforts to broaden
access and to build a stronger science base. The increase is approxi-
mately $4 million, as I recollect, in the Department of Energy, we
will be continuing strong programs. L
The Department of Defense, with probably the broadest program
from most fundamentals and artificial intelligence all the way out
to fundamental mathematics, here we will be also continuing. It is
probably a slower growth rate than would have occurred in zer
deficit times, but I think it is a very healthy growth rate. oo
Mr. BorsrerT. Thank you. C
Thank you, Mr. Chairman.
Mr. FuQua. Mr. Neison.
Mr. NeLson. Thank you, Mr. Chairman. ’
Good morning, Dr. Keyworth. ‘
Originally it was thought that the administration would put i
an item for the Sgace station of $280 million inthis budget, and it
is an item of $230 million' up from $150 million in this present
fiscal year. : ‘
Does that presuppose that we are going to see a stretch-out of the
lanning, design and construction of the space station so that we
are not going to be able to hit our target for 19927
Dr. Keywogrh. I think it does represent a delay in itself of about
6 months, bug I think the positive thing to us and to many people, I
believe, is thal we are now beginning to see what has long been
missing which is a clearer and clearer definition of exactlljv what
role a space station will play, what the space station will be. I
think we can move from a perspective a few years ago, as sort of 8 »
motel in the sky, into now a promising opportunity for research,
for development and for new space opportunities. »
- I think this delay of 6 months is healthy, and I think by the time
we get to 1992, it will very much be lost in the backward perspec-
tive. ‘

Mr. NELsoN. Thank you. . Cox

Let me ask you this. There has been some talk about a so-called
science czar which is a Cabinet:-level position. Do you all have any-
thing in the works on that?

Dr. KeywortH. No; as you probably know, the President’s Com-

'\mssion on Industrial Competitiveness has proposed formation of a
Department of Science and Technology to encompass most of the
nondefense R&D activities. That, in a sense, could be the science
czar. :

Myself, I found it difficult to understand a lot of questions about
having a science czar, other than one who has line control as a de-
partment head does, because I certainly haven't found any difficul-
ty .in the last few years that I have beern here in achieving the
Pregdident’s strong support for this area and for our pro Is, so I
think direction should be focused on. the question of linking line
managemeift with policy development, not so much whether the
czar status is in large letters or small letters.

oy
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Mr. Newson. Thank you.

Thank you, Mr. Chairman.

Mr. Fuqua. Thank you. Mr. Lujan. .

Mr. Lusan. Thank you, Mr. Chairman.* ; :

I think you have done a marvelous job in the fumdiag and pro- -
moting of science within the administration. These last years that
you have been there certainly have shown'ygm\dedicxta;}on to it.

You have said in an article that technology and talent are the
two competitive advantages that we have over the rest of the
world, and following u’F a little bit on Bill's question on the. Depart-
ment of Science and, Technology, you are a member of the Presi-
dent’s Committee on Competitiveness, and that group did recom-
-mend a Department of Science and Technology, is that correct?

ll\)&r. Iimywoa'r;i. Yes; they did.tha‘ . '] i a ha; ,

r. LUJAN. Are you saying t probably nothing wi ppen?

Dr. KEYWORTH. N’c:; I am certainly not. The decision so far by our
administration has been at a time when we are trying to spend our
efforts- to work on controlling a devastatingly growing deficit is not
the time to be coming up here with a proposal on Department of
Science and Technology. Let’s wait until we are over this hurdle,
and then let’s talk about it, and we are doing exactly that, talking,
now. : . .

The Commission just reported to the Presidént 2 weeks ago, and
we simply h#ive not had time to reMly evaluate the pluses and min-
uses. It is rather complicated. _

Mr. Lusan. 1 have two other quick questions. One of the things

» we digcussed before that I am froubled with is the question of
energy. We certainly have a surplus of electrical energy right now,
but as we look down into the 153)0’.3, that is going to disappear, and

we have got to gtart thinking of ways to meet that need.

- Let me justfkind of tell you the things that run through my
mind. We cannl§g continue these terribly expensive nuclear power-

~ plants. It looks [¥ke we are going in the same direction with fusion,
that we are just looking at large, large plants.’ "

It seems' to me like we are not rea.{ ly.doing anything past- the
- time when we finish the ones that are now in process, and when
we are through building all of those, we are just going ‘to be sitting
there with our arms folded and say, “Well, what do we do from
now on?" It seems to me that we ought to start looking at that

' problem now. ‘

Can you give us some insight into that?

l%r. EYWORTH. Yes, we are most certainly looking at.this daily
right now. . '

think we are seeing a change in ‘our ovemll-"perspective. If you
look back a few years ago, the principal Government role in energy:
development 10 years ago was to emphasize the long-term opportu-
nities. Fusion, breeder technology, for example, today we are look-
ing at a different challenge. That one too, but we are looking at a
near-term challenge. '

With the kind of economic growth that the economists I prefer to
read are proposing for the next decade, clearly we are going to face
a time sooner than 10 {ears from now when we are going to need
to expand our electrical generating capacities. The utilities are ac-
cepting the fact that they are going to have to use turbines.

N
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Mr. Lusan. ] was thinKing of small things. :

Dr~Keywortn. I will come to that. The utilities are accepting
the fact that they are going to have to use, turbines, and I think
that is deplorable because it is so terribly inefficient and expensive.
. I think it is clear we have two options in the near term, coal and
nuclear. What we are doing and have been doing for the last year
is to work with utilities and nuclear energy to see if we can’t find a
way of allowing the utilities to order a nuclear powerplant, say, by
the end of this decade, and that means making smaller plants,
higher quality, best of technology incorporated, and it means
streamlining and making more rational the regulatory process. -

We have some work before us. I think the utilities are ready. I

also think, incidentally, they have introduced an example that
anyone who has not looked at it I think might do so. It was very
valuable to me. INPO, the Institute for-Nuclear Power Operation, a
step that the utilities took following the Three Mile Island inci-
dent, to simply elevate the quality of nuclear plant operation in
Anjerica, it is one of the most outstanding efforts I have ever seen
~in my life. It is absolutely superb. It is a mechanism for self regula-
tion. < R _
Now, as far as fusion goes, and I believe that model can be car-
ried over and I believe they are pushing, in fusion we have reached
a stalemate. It is very difficult to justify a $2 billion experiment if
it is just the next step along a long line of fusion developments.

-On the other hand, there are some very interesting opportunities
to explorgsmaller fusion device concepts focusing upon high densi-
ty and upon getting burn to the extent that we have the so-called
ash or alpha particles disturbing the plasma. And I think it is time
to take a careful new look. I think we had the wrong kind of mo-
mentum in the program, and I think we are taking a careful look
in terms of the science and new experimental facility options.

Mr:Lusan. Thank you very much.

Mr. FuQua. Thank you. Mr. Monson.

Mr. Monson. Thank you, Mr. Chairman. .

*Dr. Keyworth, many States, at least my own in Utah has a simi-
" lar position within the State government of a science adviser to
yourself in the Federal Government. I am just wondering how
these entities relate to each other, your entity and those entities
with States that have similar positions, and if we do proceed in
terps of centralizing that, you spoke of how you would see that.re-
. lpfionship continuing to develop. ,

Dr. KeyworTh. That is an interesting question and one that is
certainly in a state of change. When I first came here 4 years ago,
there was' a formal mechanism that was used to deal with people in
my position in States as well as others involved throughout the
State in advisement of science and technology. It'is primarily com-
. munication exchange, literally written words.

As the country has become more and more competitive in the
last few years, I find that I.simply know more and more peogle in
each and every State who are working exactly the same problems
that we are, especially the problem of how to couple better indus-
try with universities and how to bring advances in-technology into
their own State for literally new jobs. ’

-
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And I find that we have a good)but informal link with many
States in the Union, probably half the States, and I thirk it is
-working very well. But I susgect that I could come here next year
and raise that number half to probably 85 percent because I think
it is§ moving at that rate. I think it is very exciting, and the way it

- occurs in a somewhat spontaneous fashion is exciting..

Mr. MonsoN. Are you saying that there is' some duplication that
exists right now between the,Federal Government and State.gov-
ernments in that regard? :

Dr. Keyworts. I wouldn't call it duplication. I would say that
* there is execution an the State level and amplification of a lot of
the thrusts that we are trying to respond to, and the point is, and

~ we are both responding to the same thing. I don’t think it is a ques-
_ tion of Federal Government lgading as much as responding to a
trend and encouraging it. ? "

I don't think there is any redundancy at all. I think it is just
_plain reinforcement. : : ' )

Mr. Monson. And if we do proceed to centralize, as I believe you

‘ called it, do you see that the need for those offices will diminish, or
e will they be of equal importance or perhaps even higher? ’

Dr. KEyworTH. I don't think we should look at centralizing that
concept. All we have been talking about is the fact that we support
the Federal R&D role in about a dozen different agencies and de-

. partments. What we are really saying is that it is very difficult to

- maintain a coherent policy, especially as you try to effect more and

more change. So it is simply centralization in terms of the Govern-
ment role. o, , :

As far as the states’ rolé, I think that that role will simply
expand more rapidly than the Federal Government role does
cause it responds more rapidly to increasing public expectations
and dependence upon science and technology. I.think they go very
much hand in hand. : :

Mr. Monson. In terms of the different agencies and the R&D
role that they have that you have oversight over, have you summa-
rized the Grace Commission recommendations as it pertainéd to
those various agencies in the R&D role in the dollar amount that
they concluded was available in savings? - '

Dr. KeyworTtH. Not specifically. They emphasize two particular
thrusts in R&D. One is emphasize basic research, especially univer-

sities. Secon take a hard look at the Federal laboratories and =

see if we can tmake them even more effective than they have
been. Both of those are areas of clear commonality and parallelism.
We have been doing that, and as far as detailed agency-by-agency
efficiencies, it is hard to extract the R&D. from the agency mission
in their recommendations. . ' '
Mr. Monson. Thank you. '
— Mr—HuQua. Mrs. Meyers.
Ms. MeveRrs. | have three questions, Mr. Chairman, a couple that
I would like to ask and one that I would like to ask for another
committee members whose time ran out. Let me just say the three
questions quickly and then let'Dr. Keyworth answer them.
One, from your remarks, you have indicated that we have frozen
nondefense R&D and basic research. We know what is happening
with student loans. What can we as a gofernment do to encourage

L'}
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our- talent? You have said that we have two things that will keep
us ahead in industry, technology and talent. What can we as a gov- .
ernment do to continue encouraging our talent?

The second question is, What is happening? What are we as a
ﬁovemment doing to encourage basic research in the area of the

isposal of nuclear waste? il

An® then the third question, the Defense Department has been

uite outspoken in their requirement for expendable launch vehi-
cles as a backup for the shuttle. Does this undermine the shuttle -
program? - ' '

Dr. KeyworTH. What can' we do, to encourage talent first and
foremost. I think there is nothing we can do more important than
emphasizing basic research and emphasizing particularly The most
important basic research. So certainly emphasizing creativity, if
you wish, is the strongest attraction we can provide, I believe.

Second, basic research and nuclear waste. First of all, I really

think we know how to deal with the nuclear waste problem techni-

cally. There is certainly an interesting question of ceramics or vit-
rification as far as the optimum means of disposal, but I think
most of the research is done. The question now is if you wish a so-
ciopolitical question of how to accommodate this, regulate it and in-
dividual States' roles and decisions, but I don’t think that is at this
point a scientifically challenging task. :

As far asthe EiV’s go, as you know, the President has very

" much encouraFed the Department of Defense to develop and main-

. tain the ELY

expendable launch vehicle], capability, and I think it
represents no threat at all. In fact, I would go so far as I think it
represents a support for space and for the shuttle specifically. -

irst of all, the shuttle is a manned, highl tk}rxi le vehicle. It is
our flagship, no question. But I think the ELV’s\represent a means
to carry out expanding defense needs, an opportunity to have mul-

tiple fleet, if you wish, more than one vehicle in the garage, so to

speak, and also, maybe most importantlf' of all, it represents a.
means by which the private sector can ultimately get involved in

. providing competitive launch services to compete with the area on.

+So 1 think the Defense Departmient’'s step to meet their own
needs is one that is extremely heslthy fox our overall space pro-

- gram and to look at it as a threat to the shuttle I think is to bring

back the days of the 1970’s. I don’t think the shuttle is the least bit
threatened. It is our flagship. It works. We are proud of it, and it is
well funded.

Ms. MEevers. If I have another minute, Mr. Chairman, I will do
one followup question. : «

You say that in disposal of nuclear waste that the research is

"done. Has it been proven? In other words, where has it been or °

where do we have an example of the fact that this truly works?
Dr. KEywortH. Your qliestion gees really to the heart of the
matter. We have an enormous amount of data, for example, from a
Nevada test site and years of monitoring flow in known geology.
That is important. ) ‘
But one of the difficulties in dedling with the potential hazards

" of nuclear waste is the fact that we are worried about effects hun-

dreds, even thousands of years from now, and it cannot be proven,
if you wish, except in a scientific sense until we wait that length of

o
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time. I believe there is extremely high confidence that we can
handle the problem of nuclear waste. Other countries are doing it
and are doing\it successfully, and J simply do not think the prob-
lems are scieni\:;fgc and technical any more. / '

- Mr. FuQua. Mr. Walgren.

Mr. WaLGreN: Thank you, Mr. Chairman. .

Dr. Keyworth, as you know, OMB has directed the NIH to for-
ward fund a number of biomedical researgh grants that will result
in less than 6,500 grants that were expected by the Congress, as I
am sure you know, and as F understand it was endorsed by the ad-
ministration prior to election. : '

They have ordered OMB to forward fund those so that the money

- that is available will not cover 6,500 but will only cover 5,000. My
question is, What is their power to do that? .

Dr. KeyworTtH. First of all, I don’t think this was done by OMB
in_an arbitrary fashion. Certainly from our perspective and in-
volvgment in-this, we are looking forward at the ability to attract
the Best talent in Americf¢n the biomedical sciences.

Mr. WaicreN. You say it wasn’t done in an arbitrary fashion.
Could 1 just ask what the raw power, what the structural authority
is of OMB to make that determination, and then when does your
office review their decision? , ' ‘

Dr. KeyworTtH. We are a relatively small operation compared to
the rest of Government and the White House. Our formal struc-
tures are few, fortunately, We have many, many mechanisms for, if
you wish, hearings. Ultimately in the budget process, as you know,
we have a budget review process that ultimately goes to the Presi-
dent. \}’e interface with OMB in the most informal fashion on an
almosy day-to-day basis. I talked to David Stockman, for example,
or other members of OMB and our staffs constantly interplay.
There were no surprises here.

Mr. WaLGREN. Now, OMB made this decision, and I gather when
théy vame to you gnd knew they were coming to somel%y' who be-
lieves that you can only liken the present potential of Biomedical

“research to the brink that Einsteingaw in his physics in 1905, they

!

ﬂﬁan::i to somebody who would not like to see those 6,500 grants re-
/duced. - .

Now, assuming OMB made that decision, what are your remedies -
then? Did you, at that point, support David Stockman in his deci-

sion, or were you'able to express a reservation to any other level of
the administration other than OMB? ‘ :

Dr. KeyworTH. Mr. Congressman, I can't answer that questio
without you allowing me to go back to the answer that you trun-
- cated at the outset. The objectiye here is to maintain the field of

science, not to measure its quality simply in terms of the number
of:grants. We said that an increase of nearly 2,000 grants in 1 year,
nearly a 35-percent increase, simply represented roller-coaster
funding, and if we could maintain that stéady incréase from 1985
into 1986, then we would be able to atgract better scientists and
maintain a healthier field. ‘

Mr. WaLGREN. So I take that to mean that you then agreed with
the OMB decision on the grounds that you wanted to maintain a
steady level of fundipg in biomedical research.
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We started in 1984 with 4,200 grants.

Mr. WALGREN. Is it your view of the past that there has been any
diminution of support for biomedical research? :

Dr. KEyworTH. [ certainly am worried about—3— : :
® Mr. WaLGRrEN. And if there has been none in the past, would you
reasonably anticipate the Congress withdrawing from that level of
support for bio—— - ~ o - ~

r. KeywortH. Would you like me to answer the guestion? Now,

the question fo me addresses diminution of support for the biomedi-

. cal sciences and the implicatlons that we are goinf to lose leader-
ship in this field.:I don’t think that is the case at all. -

I do think we have some fundamental problems. I think NIH has
not been treated over the last 10 or 20 years the way other areas of
science have. It has been treated differently by the executive
branch and differently by the legislative branch. Most of the
changes in funding that have occurred have occurred here in the
legislative branch of Government. ' -

One of our concerns is the difficulty in establishing priorities. If I
want to emg wize, for example, immunology or microbiology, how .
do we do it? The problem, Mr. Congressman, is much bigger than
cou}r;ting grants, and that is the ¢ lengg we have got to cope
with. : , ) .

' Mr. WaLGREN. Thank-you, Mr. Chairman., 4

Mr. FuqQua. Dr. Keyworth, we have a Democratic caucus, and we
are going to havé to break for it. Mr. Lujan is going to take over
the committee. We have three members, Mr. Hall and Mr. Trafi-
cant and Mr. McCurdy. Do you have questions that you can supmit

~ in writing? kg | .

Mr. HarL. I have a very brief question, 5 or 10 minutes.

“Mr. FuQua. Make it brief. ' '

Mr. HaL. Dr. Keyworth, I think you are doing an excellent job
of overcoming your Yale background. If I understood your state-
ment, the college presidents reflect the real thinking of the world,
you are spending too much time with Stockman or something.

Seriously, did I understand that out of context, were you refer-
ring only to the tuition? .

- Dr. KEyworTtH. Only to the world of tuition. I think college presi- '
(Iiei-{nts are as far away from the real world, in general, as any group
now.

Mr. HaLL. As we dre from the scholarly world.

Dr. KEyworTtH. Farther. Farther.

Mr. HaLL. Let me ask you. McArthur told the Japanese after
World War II that they could no longer make war, and they said,
()QK we will make radios, we will make televisions, we will make
automobiles.” and now they are looking skyward. Seriously, what
are we doing with regard to aeronautics, NASA, or DOD to keep us
competitive, technical aspects and the field of research? Because if
they are the threat to us from aircraft manufacturing that the
have been in the very successful ventures in the automotive field,

~%ve are in.real trouble. Are we doing anything to combat-that, and
if so, what?

Dr. Kevyworth. I think we are responding very much so. We es-
tablished about 3 years ago in our office an aeronautics review
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panel to.look forward and give us a strength of strategic recom-
mendations, and they are now concluding to me it is a very impor-
tant report, and they are pointing out. three major steps that will
logically occur. = - o o

One 15 the all composite aircraft. The second is, if you wish, the
supersonic transport, and by the way that situation is very much
changed from the early 1970’s because of East-West trade—excuse -
meé—because of trade with a specific base enhancing so greatly.
And, third, is very much farther in time, is the so-called space
plane and our flight to Tokyo, for example, suborbital.

Mr. HarL. You have a study that you can refer me to, and 1
won't take any more of your time. ’ '

Dr. KeyworTH. Jack Steiner, the architect of the 727, chairs it,
and it is just about completed. ' .

Along with that, we have supported streng seronautic research
and technology in NASA, and that is in this budget. -

Second, there is a very aggressive {Jrogram in the Department of .
Defense in many corners to support leading edge research in aero-
nautics for their own needs, but that doesn’t mean I am so confi-
dent that we are going to win.,We have a lot of work to do.

Mr. HarL. Thank you, Doctor.

Mr. FuQua. Mr. Traficant.

: Mr. TraricaNT. I have a question relative to coal gasification.
- What is the policg now, and what pursuits are we taking to per- -
?aps t;tilize ‘coal more aggressively in our energy needs in the
uture? \ ' .

Dr. KeyworTs. Our principal approach to the near-term technol-
~ogy, coal gasification, for example, have been to let the market-
place create the demands that will drive the technology and devel-
op, the utilization. We have continued to do some of the more fun-
damental research that could support increased dependence upon
coal for gasification-and liquification. - C

But our basic policy has very much been to reintroduce the
-market forces that we feel were diminished in a devastating way in
the 1970’s. _

Mr. TRAFICANT. Very good.

One other thing is to the best of your knowlege, where are we
- now buying our high-performance computers and parts now on a
percentage?” What percentage of our purchases, the U.S. Govern-
ment, are made from foreign entities?

Dr. KeyworTH. The percentage right now of truly high-perform-
ance computers is almost entirely the United States. The concern
about Japanese supercomputers is one that has preceded supply,
but it is now justified. Several Japanese companies are making
highly competitive leading edge supercomputers. So I am not sure
what my answer would be to you a year or two from now. ,

Mr. TRAFICANT. Finally, in the résearch and development ares,
the Japanese have certainly put a lot more of their money to that
purpose. Do you particularly feel that that is one of the reasons
why they are ahead and, second of aN, maybe in line with that, is
. the adminis{ration’s view on the high tech aspects into the private
stctor perhaps with industry in helping to modernize, for example,

the steel industry, which seems to fall behind some of the foreign
] :
. Y
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competitors? What are the
grams and targets? - A ,
Dr. KevworTH. Your first \Question, what about the huge Japa-
nese invesiments? Japanese it\estments are centralized and easy
i is a bit more awkward for us to try to find exactly
tments that are being made are because it is'hard,
for example, & fractionate IBM’s overall R&D investment. I think
we are investilg enough money to stay ahead. '
The question‘ii)whether we are spending that money in a redun-
dant fashion or Wot, and 1 think the)} the sense of competition that
I have seen creeping in in the last 4 years is driving a lot of cooper-
ative ventures to’prevent exactly that redundancy. So ,if we can
keep this up, I have no doubts that we will remain in t}fé lead. But
" that should not be taken as a complacenty. N
" Mr. TraricaNT. In the steel industry, what can we do there?
Dr. KEyworTH. The steel industry is something else. My own ef-
forts have been to try to couple the taleny in the U.S. science and
technology base to a troubled industry whoge own research and de- ;
velopment capability has diminished. The stéel industry is an excit-
ing one to me because there really does appelr to be ah opportuni-

ty to make a leapfrog advance in technology \to manufacture steel
e one end and prod-

there, and what are the pro-

2

‘and manufacture chemicals, raw material on t
uct out the other end. 0 N ;
As we looked, we found that in the Federal I} 3¢
most of the real expertise in trying todaddress thi proih
we tried to bring the steel companies, via a cooperativeig
the Iron & Steel Institute together with the national lgbs!
if you wish, jointly address those problems, and that is'la
that is continuing. It is a fine line because such an’ effort could .
easily become a disaster in my opinion if we had Government pro-
gram managers deciding what is good for the steel indus
On the other hand, in this case, the steel industry iy
the program manager, and what.we are using from th
laboratories is the talent, and I think it is an excellent p
that we need to look at carefully in the future. b0
Mr. TraricaNT. Thank you, Doctor. ) Y
Mr. LuJaN [presiding]. Mr. Lewis. ‘ : -
Mr. Lewis. Thank you, Mr. Chairman. ‘ s
Dr. Keyworth, what is being done for the implementation of the
1984 National Critical Materials Act? N
Dr. KeyworTH. We have, as you know, established a Committee
on Materials, the Interagency Coordinating Committee. I recentl
placed as chairman of that group Dr. McTague, & new deputy 1&
my office, who is one of the knost distinguished materials scientists’
.in the country. It is now a vigorous, active effort to try to dsaw
upon advances in technology to address our national materialy
needs and opportunities. I think it is working very well. RS
Now, you know we have had some very drastic changes in under- \ \
lying science in the last 5 years. Today the prospects for ceramics, \
literally structural materials, are extremely exciting. They were\'\_
\

4 'Federal
nership
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almost nonexistent just a few years ago, so ' the science has been 5
very much changing, and I think I can say to you now I think we

are structured in a way to carry out our respogsibility effectively.
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Mr. Lewis. Since this calls for a collaboration between OSTP and
"~ OMB, what is the best way to structure that collaboration?
Dr.- KeyworTH. As a Cabinet Council group and s COMAD, we
work very closely with OMB and in a very constructive way.

. T must admit that the Council, itself, has not at this time been
established, but I would certainly claim that the process we have in
f)lac'e is meeting the needs requirements and the objectives that a
ot was demanded. : . Lo

Mr. lmwm.lFollow}:yng NL_I on & x:f;:i'ious qtt;l tion on aeronautics,
can you explain w e out \ composite primary
.structum/ixn the budget and that sort of t}ugg‘;\ ‘

Dr. KeyworTH. I am net certain why N
let' me offer you my own view on w}&that was pot inappropriate.

This is an enormous effort in the Department of Defense, larger
than appears in the development of composite dechnologies and
large structures, and I think within the priority setfi '
was-clear that DOD was really driving the leadi
area, and NASA could play a better role in other areas.

o - Mr. Lewis. T would like to also follow up on one of Mrs. Meyer’s
rimary questions on exercising our talent in the

hat do you think the Government can do to promote
math in our educational system? You did work on thi
and you did come around and work with us on the
math bill. I would like you to elaborate, if you will: ' *

- Dr. ' KeyworTH. Certainly. As we look back over the last \four
. years, nothing any of us could haye done will have had as much
impact as I beliave that National Commission on Excellence in
Education had in simply elevating education in public priority. I
think that was monumental. In a sense, we are responding to that
elevated priority now. . ‘ R ‘ N
In the Natio Science Foundation particularly, we have very
‘much strengthe the effort, top national talent, and we are
trying to continue to devise new means. One of the ones that I am
most excited about is a program of centers and institutes with in-
dustrial universities and secondary school teachers, high school
teachers, to improve teaching and curricula, but most importantly
develop a feedback loop where new ideas will be developed with
representatives of each of those. , '

Teachers go back and try them and come back a year and speak

to the successes and failures. We want to build some institutes that
would repesent major educational research facilities and then have
centers around the country to hopefully benefit from that experi-
ence. - -

But no, I don't think any Federal agency is going to have a very
large overall dollar role in improving science and math education.
Weare trying to use the NSF's relatively small dollars as a very,
very high level, and I am quite excited about some of the qpportu-

-

. nities that are emerging.
. Mr. Lewis. Thank you. ' 2 |
One final note, Mr. Chairman. I have no problem with the super-
computer in Florida State. . Cot -
Thank you. ‘
Mr. Lusan. Mr. Morrison. x
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Mr. MogrisoN. Dr. Keyworth, 1 apprecigte the interest of your
office in the beneficial uses of nuclear technology, particularly one

“that I am interested in, food irradiation. You established a commit- .

tee on inferagency policy coordination, and I understand from some
of their initial efforts that food n'radmtmn came out on a list of 10
at about No. 6, which is fine.

I just wondered if you could give the committee an update on
whether this particular committee, your interagency committee,
happens to be; how it is working and any views that you might
have on the opportumty to advance of food irradiation as

. a technology ‘

Dr. stwonm I think the coordmatmg mechamsm is working
1}' uite well in this case, and I think a lot of the participants and the

ood and Drug Administration, for example, and regulatory agen-
cies have been elevating their priorities here.

As’you well know, Mr. Morrison, there has been really some red
herrings, in our .understanding of food irradiation, the rticular
one bemg the inter retatxon that there is some toxic byproduct
that is produced by food irradiation and that simply is not t e case
a8 we now know. { think we can look forward to—I guess, what I
am trying to say is that the risk assessment of this problem is be-

.coming scientifically based, more rational and will lead in an or-

derly fashion to a more orderly process of FDA's allowing more and
more product.s to be preserved by this important technology.

I think we are coming out of sort of a middle age treatment of a
rather sophxstxcated technology into some maturity. Other coun-
tries, as you know, even some undeveloped countries haye bought
technology from jhe West to preservation of seeds, for example,

~ through irradiation.

Mr. Morrisos. Thank you. I agree this is one arena where we
have let some sort of phobxa kee Lg us from using the technology
that we develo ourselves. In the same regard, it appears that’
there is a substantial shortfall of available source materials for ir-
radiation programs.

Canada controls the supplies of cobalt 60 and even if we released
all the gesium 137 that we have separated out from our defense nu-
clear wastes that would only*last about a year. The question is, Do
you foresee this country in the near future pursuing efforts to ex-
tract new source byproduct material such as cesium form the nu-
clear fuel cycle? ;

Dr. KevwortH. I have had, albeit small, but a number of people
seeking either to expand small industries or develop new ones to
develop new source technologies. And I have listened to both-their
own assessment of the market and to their own perception of the
impediments in government, because this is an area that is ex-
tremely tightly regulated as it should be.

I think there are some interesting opportunities and I am not
sure they are going to directly confront the advantages that
Canada has in cobalt 60, but certainly you mentioned a very excxt-
ing one, cesium 137 as an option.

I think we in Government have got to do everything to encour-
age these antreprenetral efforts to take new aproaches to a lot of
resources along with meeting the obvious, but scientifically well-
understood regulatory necessities.
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would like to ask Jay one question. oo
Dr. Keywort™¢ iy always a plessure to hear you testify up here, | -
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: Mr. Moggrison. 1 would just like to share with you that private

enterprise is very enthusiastic ubout getting into irradiation and-

now are igjadjating, of course, a tremendous volume of the medical

supplivs that are used. We are very frustrated because ‘we are look-

ing to the use of cesium, which we own as taxpayers, but we find—

the lagest list finds that it is oversubscribed. S

. "We have abeut 50 million curies available and 128 million curies
. have ‘been requested by private. enterprise. So there is a need in

this area, uiid'1 look forward to working with your agency commit-

tee in this regard. S o
Mr. Chairman, I would like to. ask ‘pérmission to submit one

.,}pther question in writing and would also comment that you look
.. yery good in the chairman's seat. | . - o
Mr. Lusan,We have our job cut out for us in the next séssion of,

Congress. | enjoy this seat.

- My colleague from New Mexico, qu;we will make it an

all New Mexico panel here. ¢

Mr. SkkeN. This is New Mexico day here,,;."lax. A

Before I begin, Mr. Chairman, I would like to Say I appreciate

‘véry much the courtesy that the chairman and you; the new chair-

S

o

man, have extended to me, and I would ask youg_mdulge"rlc}‘l/_‘“

and I think it is a testament to your expertise that you tyore out
all-the majority, and they had to.leave. You have .done 4 finé job.

The question 1 would like to ask you about js the Very Long
Baseline Array, We have? authorized some $15 million in fiscal year

. - 1985. Also, Mr. Chairman, before I forget it, I have no less interest

"since 1 have scooted over to appropriations. An® I want to. assure
you that you have a great advocate here, and that is one of the rea-
song' ] am here today, because I wanted to hear Dr. Keyworth's tes-

. timony on the proppsed budget and items. ) '

And I certainly intend to_be an advocate fér this gommitiee. “
~.Speaking about the $15 million that was authorized in fiseal yar

1985, and the National Academy- of Science still holds this as prob-
ably the highest priority major new program for ground-based as-

Jike your opinion. . :

, Has this had any adverse effect on the program itself, or do you

- seeiany adversity becauge of the slow promotion of this particular

program? K o . : .

Dr. KEYWORTH. I ﬂ)‘iﬁk&hevVLBAg could have gone ahead faster
«than it has. There has been delay: On the other hand, there is no
questign that the VLBA is going to beé built, anff&s going B be a

leading facility, { would emphasize in support of the Academy's ob-

servations, I know of no new facilities that represgntf the kind of
" leverage per dollar that this dees. , . '
[ think this, along with the space telescope and now the very ex-
.citing_ large telescope that actually is going to be built with private
funds ‘in California, some $75¢gnillioh, I think, clearly shows that
here. isgn area of science that the’United States will be in the lead
“of until bevond thddend of the century. There is no question. -

have ‘expended $2 million, and I would:
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otﬁe 'nsiderutionx and used as a lever in other areas. I think it is

mony d responses are as. absorbmg over on approprxatlons as
they 'wene here today. You did very well, Jay. It is good to see you.
bothyany look forward to a further visit.

you very much, Mr. Chairman and members of the com-
mittee/ I appreciate your indulgence.

Mr/LusaN. Thank you very much for being with us. We know
you have been a leader in promoting all of the science programs
and technology programs. And we are glad you are because you .
will keep this country in the forefront of tec!mology -

Dr. KeyworTH. Thank you so much.

Mr. Rirrer. Mr. Chairman, could .I just quote, Dr. Keywarth
from an article that he has written for “Technology Review.

Mr. Lusan. All right.

Mr. Rrrrer. | think it is very important and perhaps sum
some of the things that we have ggen talking about today. In
article that appeared in ah issue of MJT’s alumni pubhcatlon,
“Technology Review,” there is d.comment of yours that I think is
very instructive.

" We are in rea! danger of letting other countries assume the mdustnal lead in

, profitable new fields of technology that American scientists have done most to es-

tablish, and that American taxpayers have underwritien. We continue to be the

- world leader in big science and other nations take advantage of that big science to

apply to wchnolo% ivs that we see In industry after mdustry, a loss of America’s in-
dustrial competitiVe

My colieague from Washmgton State I thmk made an excellent:

~ comment when he said 'in certgin areas, phob;.as are keeping us
- from usjng technoiomes that we have develgped omrselves, and that

other countries are using these. And I guess my point is that this
committee and the science comimunity has an obligation beyond
just the fomenting of the science estabhshment and part of that is

. an-industrial Lompetxtweness

Part of that is in a betfer science base to our regulatory process, ,
and frankly, if we continue simply along the path which has led us -

to many Nobel Prizes—Britain also has many Nobel. Prizes per

capta—we are going to continue to lose that industrial competi-
tiveness in industry after industry. And we are going to continue to

see major industries and technologies that we have developed go

unused, underused, and exempt outside of the world competitive

~arena if we don't get our act together on this regulatory side of the
. program. . ‘

Mr. Lusan. THank you very much.’

"By unanimous consent, I would pui ‘into the record my openmg
statement folldwing the chairman’s. Thank you very much. °

Dr. KeyworTH. Thank you. ¢

[Whereupon, at 11:25 a.mn., the hearing was ad_]ourned }

Questions and answers submitted for the record follow:} . -~
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STEEL INISTRY

-

QUESTION: What is the Federal role going to bae with regard
: ’ to research, development, and noderni:ation in
the stccl industry? :

i

\ a. What is the steel budget and mission’ of
-DOE and its national liborstorinu?

b> what is NSF's budgct and mission for :teal
rsssarch? ) .

c. What is NBS's budgct and nission for steel

, research? x
d. How.will thess and other Fodaral efforts be
coordinated?
‘ . PR
ANSWER: - a. DOE has obligated o: axpendad about $374% on
‘ -

steel rcnc;rch écinco about FY'S4). .The wbgk

is cooptrctiv. with tha stesl industry,.

* . including participation by U.S. Steel, Bcthlhh-m,
wcctinghoulo, Armco, and the American Iron and

’ Stacl Institute, and ineludas coct sharing by

industry. vcga}'aox labe are §nvolved in the
work, including Los Alamos, Idaho tipnal

Engineering Lab, and Pacific Northygast

strip casting, sensors, and high tcmpo}nture

recuperators. -

--sum ‘A \'QOO Tﬁl
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Most of Dos‘s'st~al reswarch wor; is aimed aﬁ
. . merDVing the ¢nergy CEticx.nLy of the ntncl-
making proceus.
L. NSF's current budget for sgeel'rasaarcﬁ is -
'9bbut $2.4M. About $1.5M .0of this is in basic. a
rescarch in thp(physicil netalluryy of stool.(::;L _f
About $900K is in process -nginaefinq roscarch.‘ !r~l
including the support of two 1ndustry;‘niversity
cooperat ive rlliarchlé;ntcrn—ion?’in iron and
steelmaking at Carunéie—ﬁcllon University,
and one {not y-t‘awggdad) in steel processing
at Colorado School o{kﬁinos. NSF'; mission in _ d
stee¢l ressarch is to fund basic lcientifgc and ‘
v.ngineering resecarch of the %ighost'quality.
<. NB& is spending about $1M/ya;r to lllilt in t%o‘
T dev.lupncnt of stnndnrdn anﬁ mcasuring techniquus
‘ ‘for the stesl industry. Much of NBS s activitias
in steel consist of cooperative resaarch prog;ams
with the sté‘} industry. ’ ' .
. 4. redsral research efforts in steel will be
coo{dinatpd‘through the Committse on Materials
| (COMAT) uhich.:iﬁorts to the Federal Coordinating

| Council on Science and Engineering Technology.

.
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QUESTION:

- ANSWER ¢

69

STLEL IN{TIATIVES

What.are the ultimate end prodﬁctp yoh expect from
the current steel initiatives? Will the Federal
role be limited to pew technoloqzes for the procols-
ing of steel? ‘
The end products‘exﬁﬁcécd from the oﬁqoinq and
proposed coapcrati&e rclcarch.éroqram- in steel . A
technology are cwox; N ‘
1. The developrent of ltqcingg;ng and forming
technology which will enable the steel industry
to improve its competitive posture in world
markets, and
2: The :6rm§tion‘o£.an.cndgring partnership in
research Qacw-cn the Federal laboratories and - -
the stesl industfy which will Bencéit the ' "",,
* Nation and'thVl.ll‘l prototype for future ) .
cooperati;; rcscafch'programs which Qill make
the Federal labs more rasponsive to hational
neads.
fhe Federal role in the steel initiatives is to
harness the extraordinary tqzhnical‘capabiliticc
of the Federal laboratories to the national benefit. -
As the White House Science Council -Federal Labor:torf'
Review Panel Report (fhe “packard” Report) noted,
YThe United Staten can no longer afford the luxury

of isolating ite govarnment laboratories from

university and industry laboratories.”

. 4
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QUESTION:

ANSWER

B T :

STEEL ADVISORY COMMITTEE
) /

what does the Administration plan to do with the .
work of the Steel Advimory Committee? Who in the
Administration will take the lead in assuring the
implementation of those Committee recommendations
which both are worthwhile and uire Federal
Action? ' e,

The report of the Steel Advisory Committes was
approved by the full cuunit.tn on 11/28/84 and was
submitted in early Doc&bcr to :ho nwly for:ud

Intcragcncy working Group on Domastic Steel Issues,

,which roporu to the Cabinet Cmnci\l on Commerce

and Trade. Tha Working Group is using the Advisory

Committes's report as the basis to develop more

" spacific recommendations to the Cabinet Council in

the area of taxation, ‘x_'ogulgtion, and trade. The
final report will 'bc.lubait,od to the Cabinat’

+
<

Council in early May.

v
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. JOINT OPERATING CONMISSION ON FOOD IRRADIATION-
. ) )

¢
QUESTION:

ANSWER: ©

A bill vas recently reintroducad {H.R. 696) which
also attempts to coordinate the faederal decision-

; making role in food irradistion by statutorily
cresting a Joint Operating Commission on Food -
Irradiation. Do you believe that the Commission

. created in my legislatfion duplicates the intended N
purpose of your Committee On Interagency Radintion
Research and Policy Ccordination?
ﬁo. Thc,Connittca on Interagency Radiation Research g
and ?Pblicy Coordinution is an interagency idvisbry
canmittee vhich addrollol a brold range of radintion
issues. " It urvu to bring togothor all £|R
agcncic; that have jurcidictiau over radiat nd
provide & means for discussion deliberation, and
coordination of overlapping poIicy docislon-, ll
voll as a central machanisa for  scientific review
of :pceifié qucstionl»tolatcd.to radiatign'i:su.l.
The scientific data cn. food irradiation will be
discussed in CIRRPC as one of several items. :Iﬁ
the Joint Operating Commission on fpod irradfation
is established the.ongoing efforts of CIRRPC.

should complement its activities.

ptib#3, o
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UESTION:

e

-

- Research Laboratory (in Ann Arbor) seems to ms to have a

72 | ¢ o
‘ . .
NOAA RESEARCH PrEBRRANS

According to SCIENCE magazine and other sources, you
récently told a group of journalists’ that NOAA's research
is characterized by “poor gquality work™ and “"pork barre}
programs”,

a. Are these attributions agcurate? = ,

b. If so, pleass alavorate on your viey ott NOAA's
research quality; the approprisate role £8r NOAA
researchy and steps that shoulq be taken to improve
NOAA's ressarch programs. : .

NOAA's mission covers a broad rqng; of eeisntific and
technical disciplines agd issues, I hage criticized ého
non-unitors gualicy of t;e ovgf.ll ﬁdAA prégram, for
example, nnny'oi the fisheries. laboratories seem to be N
politicaliy motivated and ‘are simply n?t first-rate

tacilities. NOAA's ressarch programs and laboratories

{in fhc 6f:ica.o£ Oceanic ind Atnospheric Research) ,-
chuugn;ot'hiuhar‘quality; are still a nixed hag. Some,: o

1ike the Asronoay Lnbortgory {ip Boulder) and Glopgysical

¥luid Dynsmics‘Laboratory (in_Princctdn)‘aro first-rate,

world-class facilities. However, some Of the other o

iaboratories have problems, The Grest Lakes Environmental. U

more regional juétiﬁication and therefore should not ba . .
&

.Tunded [ 1] completély by the Federal government. Thse

P
Space Environment Laboratory {(in Beulder) performs a
fine service functign for NASA and DOU and, thersfore,

probably should be funded by these other agencies.

v

o



Finally the SEA GRANT program needs to be repriented
away fro:gdovelopncnt projedts|more appropriace to.privltc
industry Ye.g., developing techniques tor cold smoking of

salmon) towards long-range baskc research in the marine -

. . ‘ 3
resources (e.yg., marine biotechnology). .
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nagu WINTER \ | ,
. \ . - ;
QUESTION: The U.S. Government il a:colcrating X nulti—ngnncy o
program aimed at assessing the "nuclear winter® ; Coh
) N hypothesis.” Our understanding is that FY 1986 -

ANSWER:

funding will be spproximately §$5.5 -illion, with :
program managensnt residing at OSTP. - ’ e

a. Why was OSTP chosen As manager of the nuclear
© winter remearch programs? o .

b. ~What expsriencadoes OSTP have in management of
' large multi-agency, -ultl-dilcipl inary research

programs?

c. what will be the role of the Department of !
Dafense with respect to program funding and %,f
nanuqomcnt? '

d. Why was the decisfion made not;to place management
© of the program with NOAA, which has considerable,
on~going experien in managing {nteragency
scientific programs (i.e., National Ocean Pollution
. Program; National Climate Program; National Acid
Precipitation Assessmant Proqgol)?

Th. Proqran nanagcnent and nanagc:ant of funds to

_support tha varioul rasearch projoctl vill ronain

with the rospoctivo nqoncios.- Thcrc witl ag\a
coordinatxng co-mitqqn, nade up of the pntticipatinq
agencies with OSTP as the chair, as an advisary

body to facilitate the flow of informa:ion between

the agencies and to recommend research. This
c§ordinating~co«nittcc‘;ill be the focal point for
kommunicatinq with Lntiro:tad‘pnttics outside the -
ﬁarticipating agencies.

-

BESTCOPYAVANABMLE .

F18L1AYE YI0D T238 |

.

N T8 ;



