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I am profoundly touched by the thought behind the medal that has

just been conferred upon me. When one reoeives such an honor, he

_;.;iinevitably thinks of those who have made it possible. My own particular S
S,f:idebt is far beyond my power to repay. It is owed primarily to a group of
“Jii;men and women as fine as those with whom any man has been privileged to :lv]tiht
”.i.inork.jThis includes not only the scientists in our laboratories who, bvllﬂ
-}iﬁ1;theirﬂaccomplishments; have earned nhatever reputation I may now POSSeSéf )
Niz%_It also includes our management and.particularly our oresident, John T. l":féi{h
f:Canqr,IWhokhaS played a major part in these scientific accomplishments |
;;uhimeelf.by his understanding and support of our research through the
.J‘fhyears of bad weather as well as those of sunshine. And I aleo acknowiedge‘{ig;fi
frthe 1ndebtedness 1 have to my wife, Elizabeth who has graciously accepted
;{the unacceptable - the sharing of her husband with his profeesion ~=*":;-3¥
{_and who, through it all, has understood that his devotion to his calling :-j.e
‘;:has ‘never diminished his devotion to her,
| I am delighted as we all are, to have our British friends with us ;ﬁ :
.inﬂ[”tonight. But Iana little surprised that Lord Hailsham let you out oflﬂjifh'”'
ifschool. From the way he has been talking about Brltain 8 unfavorable o
’}_fbalance of trade in scientists, one might suppose he would be afraid too ut:jL"__
Hlﬁjlmany-of Fyou would bring along your degrees from those matchless British : o
lll.huniversities and bedazzle the less sophisticated Americans 1nto making

. ‘ltnlucrative Job offers. Gf course, if any of you would like to talk with

LI me after dinner, you will find me quite receptive._ For years we have been

' “Z-'allow1ng the United Kingdomlto train some of our most productive ecientiets. [: l:-l




" here in Texes we have a’ fine example of this. Among the greatest heroes in .o

:”ii‘Texas hlstory were the 183 men who died fighting for independence within the =

"'htif{wells of the Alamo. or these, 27 were bornt in Texes. But 25 were netives_of :ifj}t:

“55_Britain 's love of freedom and for British courage.."

"”ﬂi"e matter of keen interest to all of us, both as members of the chemical

:fi-fiindustry and as citizens. My thoughts flow out of developments in this-3'

:ﬁﬂ: uphlll ‘against the existlng power structures end belief systems of the rest

3 L{fof society. This concept is so flrmly inbedded in our minds that we have
‘.xvh”bi}otrouble seeing that it no longer fltS reality, at least so far as the
:hfﬁl;natural scientists are'concerned. For they have already achleved a strateglc f:,tf
1'5,siposition in our society and, with an assist from the public 8 1maginatlon,'ﬁid:”5f;_;

%__fhave made over some of our belief systems 1n thelr own image._ o

I am inclined to agree, however, with the member ﬁho asked in Parliament o
Tiiwhat was new about Lord Hellsham 8" complaint.‘ Hadn't the British, he asked,

;:been exporting some of their best people to America for over 300 years? Right:;j!

3“3.Great Britain. ‘So you see that the United States Q-Vand I include Texas =~ .

1;{:is not only grateful for British brains, but we are also indebted to you for ff’ﬁ

Tonight I would 11ke to discuss an aspect of science and public policy -5,?;j

,f}:country, but I believe that some of the issues are also pertinent to the o

f,a:United Kingdom.

o Throughout most of man's history, the 1nqu1ring mind has had to labor szd“_j%;ng-

This not- inconsiderable feat has been accomplished not by consplréci;:ufi;"
but by consent The scientists have not been seeking power, power has f?f:-
 been thruat upon. them'. And the eagerness with whlch dollars have beenlifi[hv
;pressed into their not-too-unwilling hands by the greatest patron in the W ;l )

f-ihistory of science - the United States government - has been almost “:?37":' S




Among the most remarkable features of Federal support for reeearch

n'vff:and development has ‘been the speed and magnitude of ite growth following

.;?p;the close-of World War II.‘ In 1940 the government spent only $7h million
F:f:for research and development. By the first full fiscal year after thegtzlld;y;
_lé;last World War, the figure had reachéd $900 million, or betterfth;h:,,'&ﬁtfaﬁ
;?eptwelve'tlmes the pre-war amount. - Thereafter it rose steadily.
S Since Sputnik's dramatic orbit in 1957, the Yéarly increases havafl’f.h
. .ﬁbeenreven more spectacular. For the past six years, Federaliobligationsq"gf

’Z::for reaearch and development have been mounting at the average‘ratefof'

:'vddalmost $2 billion a Year. The current budget calls for a'total"ofjllfaﬁ i
.57l1f$1h 9. billlon,_whioh 1is 200 times the 1940 rate. This means thatﬁlstcentsjfﬁfﬁﬁ
?;hfttout of every tax. dollar is now devoted to this relatively new activitY -
*%;fof government. Mo item in the budget, except that for defense, is
l}supported so generously by the Amerlcan taxpayer. -*l'

Let us look atthe ‘manner in which these Federal funds have grown and

.'ﬁlgrtransformed the character of research and development in the United States. s
- In 1953, industry.-- which performs about three-quarters of the nation’ e"fff“”

'f fresearch and development--- still controlled most of its'own research,'“;

Over 60 cents of every dollar that :Lndustry spent in its laboratories came ‘_'_':j-?-: |

v-Qefrom corporate earnlngs.- Today, when industry is performing about $13
‘billion worth of research'and'develoment_work, the proportion has been - ?:E:“.; g
:2fl‘reveraed. 'It is thelgovernment that is:eupplying the 60 cents.f In those i
.:“l?; years corporate funds doubled but they could not keep pace with those of
o i?fithe government, which multiplied four and one—half times. ‘It should be
1ﬂ noted -—-perhaps with eome prlde - that among the large research-oriented

f] industries, chemicals and allied products are unique._ We spend more of our ;f“ﬂfea




'~”jtfoownzmoney for_eeea:ch and detelopment:then'any”other:induetry group and

..”Qj;are dependentton'the Federal'goternment'for'1itt1e more than 20 per cent . i

Tf?of our:total reeearoh end:development budgetf'

The Federal research dollar looms even larger in the academic worlds

"Z;oitIn 19&0 the government spent only about $15 million for this purpose in our fgifi;: L

ttff-acedemic institutions.: By fiscal 1963 the gOVernment s obligations for.5 e

tft"research and development in colleges and universities had multiplied more Vi

SR than 100-f01d’ to $1 é billiono

”'V"J;":to stress three points.

"I do not want to dwell on the effecte of government funds on the

—

"ZQ'_universitiee, since I have treated this subject elsewhere. But I would 1ika ff”{;iﬁjfi:

| First, the problems created by this relationship do not arise from the :o'f“"ffi*fﬁ

::fif;classic kind of overt direction and control by a source outside the -

;Tﬁlunivepsity. Azide from contracts with clearly-deflned, mlss1on—orienteéftffffz:ﬁf"

.- objectives, government agencies have thus far been scrupuwlous in this

”=v;lregard. Outstanding”have been the two I know most about -- the National '

.-‘}f;Institutes of Health and the National Sclence Foundation. The N.I He,

{'whose expledlng budget has risen from a mere $2 milllon in l9h5 to $980 -

:tttmillion for the coming year -- a multiplication of 490 times -—rhas been“i\fﬁf::"

ﬁ'”ef able to administer this-extraordinary expansion in’researoh with greatrﬁi;

f,;sciences.-_Much of the credit for this goes to the V131on, wisdom, and

';1ekill, understanding,. and most of all forbearance toward the motlvatione,

Tg}'needs, and freedoms of the men, women, and institutions in the health

";fleadership of James A Shannon, the N I. H. Director.: The same mey be

Veeaid of the National Science Foundation and its recently retired

"?“Director, Alan T. Wetermen. g[}ﬁ f;hdg f:-f"




"Q;L]how.much more adeptrthe mind cffman'is at thinking'up ideas in areas*where;ﬁ;ﬂf

3T _Support is plentlful ‘than in those where support is scarce.

= My second point is that the $1.6 blllicn in Federal funds now

.:7tﬂzfloating in through the windows of universmtv 1aboratories has created .

' :

:?f;lproblems that are far more subtle than the ancient one of outside dicta-,j..
Lﬁeg-tion-, They 1nclude the. resultlng 1mbalance between teaching ana research
:'T.rjbetween basic. and applled research, and between science and the hnmanities, -
"7c;f, the dlsproportionate growth of the physical sciences; and the rising quality
.ﬁof the best instltutlons, Which are those most favored ‘with funds, at the

?expense of the- spreadlng medlccrlty of the rest.

- To thls should be added the hard~to»measure effects of m15510n-or1ented L

Vf?.research, Although Federal agencmes have in general tried to 1eave_the
':ia;;_initiative for projects in the hands of campus investigators, the'fect_isffif?ﬂlfff-
"-j"_that tax'mohey can be spent only to support projects that promise o

ff;further'the purposes set forth by_Gongress; And it is marvelous to beholdfqiil~ﬁ.Tf

: The thlrd p01nt is that notw1thstand1ng the determination of

B universities to‘malntaln independence and to resist demands 1ncon31stentf3jfr-}eeiﬁu

o ﬁith_this determination, they are'in'fact becoming financially dependent-;'

.Le ;f ron the Federal g0vernmeﬁt-; Twenty per cent of the total expendltures for ;?ff}ﬁf
.ftizall activities carried out in institutlons of higher learnlnCr now comes

' ":from_Federalfsources,and about_?S per cent-Cf_all academlc research 1n.l

rthe'physical and 1ife‘sciences is'now being paid for with tax mohey.-'-"ﬁf

: Let us ‘now turn from the unlversities and examine. brlefly the effect3rfr5"

cf the Federal research dollar on. 1ndustry and its research.- As in the

-; universities, the character of research 1n 1ndustry 1s changlng -- again i




:;;because the golden hand of.government has been Llaid upon it.- Aithough
fia Pattern and direction have not yet evolved the relation between govern-e:i?
-i;tment research and industry is becoming a matter of great concern. o i
'iunderstand the reasons for this concern, it is necessary first to glance fuii'ﬁ",.:r_f

"'at the evolution of 1ndustr1al research in this country.

Although the scientiflc revolution is more than three centuries old,

*it was not until a 1itt1e more than fifty years ago that a few pioneer ‘FV'VIJ
i'*corporations set out to organize their own search for new knowledge in :
.'_the belief that this kind of risk-taking might turm out to be profitable. SE
A.t?By the time of Pearl Harbor, 1ndustria1 1aboratories had been seeded all
';t across the country. ‘World.War-II,-as we'allrknow, gate new impetus to’ fﬁ:'F”.‘." o
'?a-this development;i:The victories that were won in the labcratOries of L
.;f Britain and the United States drematicelly chenged both the character
‘7l;fand signlficance of research and development in ‘the pcstwar world. In ; f%*ea'i:-rlfﬁ
: 1939, U.-S. industry, government univerSities and foundations spent ._ |
.i“.ﬂ_altogether only $500 million on research and development, For the coming- i
::ﬁufiscel-year it is expected that this figure will be above $20 511110n;a~"
.ﬁuThe 1ndustry that produces chemicals and allied products alone w111 be :“:
:;fmf?spending out of its own funds almost tw1ce as much on’ research and

'ﬂf:i'development as the whole naticn spent on this activity only 25 years ago..tg'; _‘i.

" The concept that research can be harnessed for the benefit of industry

and the ~economy is relatively new. Scientific research long the exclusive .

| o province of the univer51t1es has extended from the campus into the d f o
'flaboratories of industry. Scientists have 1earned that this new home ¢an -
~ also be congenial and stimulating to the inquiring mind, In industry i

"_they find commensurate fulfillment and recogniticn, plus the new .;du:i~i




Pt economy,

Iﬁ';f experience of translating the. fruits of research into the satisfaction of
Tfsi human-needS- On the side of industry, corporations have 1earned how to

'374rnarture the organized quest for knowledge for their own welfare and_ “"" |

This growth of research in industry is neither accidental nor a whim

H"l?of-management. If research had not been productive, its Increasing support ftf v
“by corporations would never have happened. In a free-enterprise, highlya”;t‘- o
'"”*a:competitive society, industry camnot. afford to maintain research without '~ =

"”*fgtangible returns to pay for it. -Industry'has learned the lesson thatu;;~ﬂ?hﬁ RS

';-Sumner‘31ichter5 the late economist, pointed out when he said:

- "he discovery that an enormous amount of research can be -
- carried out for profit is surely one of the most revolu—
 tionary discoveries of the 1ast century "

There is no need for me to. dwell on the impact of research on post- B

———

"}“wer economic growth We have seen so many new things and so many techno~ﬂﬂfﬁflﬁ?f*

”"7leogical-advances durlng our lives that rapid change has become nOfmalchr\ 

“Although soclety recognizes the role of research generally in this new

-~ way of life, it is less likely to recognize the part that industrial

‘:"}f:researcﬁ has ?1ayed in the accelerated eece-of discovery._ A good

.::ﬁft?illustration is my own 1ndustry, which during the past. 25 years has
ﬁ”:ﬁidrastically altered ‘the armamentarium of the phy51c1an. According to a iﬂ”'wh
:l';'recent report of - the NeW'York Academy of Medicine, it is estimated that'f‘5'

.'.j 90% of present Prescriptions are for drugs that were unknown as thera— R

‘T;peutic agents fifteen years ago." E,_-“ o

The "1ndustry of discovery," as Professor Slichter named it is

'a_probably America's most valuable asset in the highly competitive strugglesaﬁf”'”




afﬁi'to Wbrld War: II, American pharmaceutical companies sold only negligible

.;fj'for world markets. Again let me illustrate ‘with my 0wn industry. Prior.fjf;'f;fj”':

: “;.;ff proportions of their. output abroad and had little influence on the treatment”f};;f,;

| :_of disease in foreign countries. But in ‘the intervening yeare wa have

i ?fend usefui medioinal agents at an unpreoedented-ratef-- agents'which,iin*ﬁ
-:fpftterms of human lives and needs, recognize no national barriers. As-a'ﬁ:

'*”f;result of these developments, foreign sales by the researoh«oriented

"”7eiﬁpharmaceutlca1 companies, either through exports or subsidiary manufac-ri

‘-'yfiltotal sales. Merck thinks of itself, for example, as a Free World

"73”{enterprise based in the United States.;-
':’”fexpenditures on this prlvate dYnamo for'e°0n°mi° growth; I pointed out:

| r3{,fsource of funds for industrial research and development. In the past 0
”-1jfiscalryear, according to National Science Foundation estimates,"
'“:iiwashington obligated $8 billion to-be‘spent in industrial 1aboratories.f

'”1fo,Nearly 99 per cent of this money has been appropriated to support the

" erected highly efficient research establishments that'are‘turning out”newffrf

i turing in other countries, now amount to upwerds cf a quarter of their - “Tf;ffiiff?

Let us 1ook now at the effect of government research and development .

earlier that the Federal government has long since becomelthe dominant -

":-missions of three agencles -- Defense, Space, and Atomic Energy.-_Industrial B
| research -~ once devoted exclusively'to the promotion of economic growth -- 4 ;

:.'has become predominantly a government—dominated institutlon for protecting

',ithe nation g security and exploring the solar system. _
The question is being asked with increasing persistence whether wWe: f ?é'

are: deVOuins a disproportionate amount of our scientific and teehnical

resources to the govermnent's objectives. It has besn pointed out that




. end space prograns, and that the programs on the drawing boards of these o

':;idf”same agencies will require as many scientists dnring the next decade as .

. ij;:Yet is is reported thst Switzerland Sweden, Japan, and West Germeny, 3,"
Tff!_unmotivated by Sputnik and unburdened by the needs of defense, spend a

"ﬁ~athigher percentage of their gross national product than we do on researoh

l;”?_and development not directed toward military needs. . How far and how long i

ﬁ:ff‘maintain its broad leadership in research?

: f:financed by them. "So far, the evidence for this contention is unpersuasive.fﬁ

"u;fi:lwhether or not the prophecy will come true does not alter the unrelenting

‘between 1954 and 1961 three_querters of the increase in scientists and .= .- . o

’:,eengineers engaged in research and development was absorbed by the defense;ffﬁi

f_all our institutions of higher learning will graduate during the same period.l

ﬁican this: situation Progress without damaging our countnY 8 capacity to ]E;ifl““

—

The Defense Department and the Space Agency have countered these con-

;;cerns with predictions of spin-offs for the civilian econony from developments i

- fact that too little attention is being paid to the long-range effect on the

civilian economy and to the manner in which we have been using tax money

til{_to divert our scarce scientific and technical resources into such cresh rt-~@f:ftfa“

.l projects as the race to the moon. Our government has. been Pprone to act

':’:as if these resources are either unlimited or can be expandad 1ndefinitely

'"fi;by appropriating dollars.. Neither proposition is correet.

Federal expenditures for research are endangering the future of

",industrial research and development in another and unexpected way. They

rfl@;f are doing this be weakening the ineentives for private investment in li,“

'"-oorporate laboratories._ Now thet three out of four dollars spent on

b fi research and development eoms from taxes, it is increesingly difficult




. - 10:-{.. :

"*?fto find a1dieoovery'nntoudhed by publie funds at gome point during ifaf'ﬂ?

_iidevelopmentQ If the government takes the position that we cannot permit
-:ﬁé;fa private company to have property rights in any such discovery, no ;'1“
?Ai”matter how much of its own. money it ‘risks in the research and develop-
.e-eﬁjment ‘effort needed to turn it into a marketable product, we will surelyf
‘thﬁVfind.oompanies less and less intereeted in taking that risk.’ Clearly
rlid”iif ell'diecoveriee were in the pubiictdonain':ﬁhere would be littleﬁfﬁ
: iipincentive for private enterprise to make large investments for the i
'd&fdevelopment and commereialization of new products and for the eupport _
"7?:;of the huge industrial 1aboratoriee that are among our most valued
'.g;f{nationel assets.-f= S | S
= :_ Publlc funds have permeated‘so many areas of research that we can
h'gdgialready sea’ quite clearly the outlines of the national problem that thie

' ,]iinva51on is creating.- In my own field of health researeh the U. 8.

':E::Department of Health Education, and Welfare has . recently “taken the
"f‘position'that scientlfic observations financed in whole-or¢in part'by'the

'”3lj{_pgovernment through a university grant should fall into'the'publio'domainfdi'

i end generally remain there. They hold this despite the long,'risky,}endff;ff»::gd S

-_.:'expensive'procese and the inordinately”:high proportion of scientifio'andi?
.J':technical skills needed to turn an observation into a genuine discovery
zrﬁﬁdﬂeand subsequently into a new and useful drug, _ |
:'”‘. ‘The results of this policy as” applied to NIH reeearch grants can be et
'[3ej}?devastating unless the situation is modified. The fruitful relationship
-i;between univereity aoientiste and those 1n our industry, nhich has pro- i

f.ijdduced 80 many of the lendmarks of_modern medicinef oan be out‘by thie




ﬁviﬁiijOlicy as cleanly as if it had been done with a. sharp knife. And fheﬁhﬁ

.'-il;;;incentrves to induetry tO transform promieing scientific observationsu
‘:'fmade in university laboratoriee into new medicines for the oontrol or
“cure cf disease can be reduced to a danger POint°,"..H ..
| By taking this position, government may feel .i’f- is BeWing the
i:'rz.;nublic interest. But in my opinlon, this is a very narrow view of _
| l-éti_rnhere_the.public 1nterest really lies. It does not lie in the desf i
lc;}truction of tne free'interchange between universiﬁyland industry:ﬁuu:;j”?
“.?5;1aboratories, nor in. the slowing. dOWn of the Tate of developed discoveryrf;
.i'It does. lie,- it seems to me, 1n speedlng up the process whereby LES have i
o i.learned to “turn new SCientific knowledge into better health for all
“i'if;mankind . | |

“Another aspect of the same problem exists in research carried out

'-ithey generelly amount to ‘less than & per cenit of our research and -

rwl'?,development bddgets'f~'must surround these projeets with ecurtains of . . .

:*ﬁr'This s foolish and unnecessary. Obv1ously, the entire resources of an.

'?fiexperienced and productive research laboratory, 1rrespeotive of its o

: ﬁlrfﬁment agencies and deemed by Gongress to be °f national import.

The broad problem is how to protect the public 1nterest and at the

*“'rjsame time, maintain healthy incentives for the growth of private research'

:;&irin industry with the financlal support of the government., Those of“us;13?315l

'lnffin the pharmaceutlcal industry who have accepted government,contracts”-;f?;f:i,_ §

'listeel lest.one of the.discoveries-emanating from the "private sector"._3;l e

. ”'ﬁ.‘of research should 1nadvertently fall into the area of. the publlc domain.:':'

.’Zj}source of funds, should be freely applied to projects financed by govern- f

?ieand our free enterprise economy.u In my Upinion, a workable solution 11 ‘1f;_'ﬁﬁ




fi;:12de_;

'T:-not come from taking a dootrinaire position on either gide of the developing

'”réd argument, but from a creative compromise that reoognizes both the publie: {ff{fff;?i.

5rf;.intereet in the results of tax-supported research and the need for healthy, :fjfffi.ff

”‘izexpanding, privately-finenced industrial research laboratories.

'_ In this connection, it is pertinent to note Canada's recent policy of fr?"

e L providing government, grants to industry for carrying out approved projects, .
“.15Lexiwith no strings attached in industrial laboratories. Once the Netional S T

':”H;pidadResearch Comnell has ' ‘glven the green light to a proJect the government.
'ﬂ'iﬁ:j:W1ll pay & major share of the research expendituree. The important point

.1:?_ifhere is that industry cen get patents from this-work. The Canadian action

- recognizes the power of indnstry[resea;ch to create new industry and to foster -
: ide¢°n°mi° growth In a similar pattern, ﬁhe-synthetic rubber development'begunffifiﬁi‘
.sﬁepin'World War II went ahead hy leaps and bounds when government abdicated its

;';fcontrol to 1ndustry and industry applied. its own 301ent1f1c resources to- fhie.fef{”ff”

"fg'field._ And there are many who belleve that the development of atomic energy

'”f'ias a source of power would have gone ahead much faster had the pollcies of )

fj;the A.E C. been nore 11bera1.
It would be one of the ultimate 1ron1ee of our times if we were to L

'd"j _dspend;scores of blllions'of'taxpayers'_dollers-todbroaden “the scientific e}f

”*_baee of our society only to find that.in the procees we had weakened our ‘o
”“3ﬂf:economio structnre, damaged our competitive?position:in world trade;_and'i_;ny .

"-1dthus impaired our national security.

The mattere I have been discussing are only'some of the problems that fmﬁzfl
".1d:dhave arieen since U S Government funds have begun to domlnate the u. S. '
8 ﬁ-“?;-iscientific scene.; There are many othere.; After a long honeymoon period

'f during WhiCh Federal aPPI‘OPriatione for research and development had been |




: Tayl

J'**ff{risiﬁg‘at.an astronomical rate with almost no audible dissent, it was R

“""inevitable that the point would come when the questions would begin to':"
Etcatch up with the applause. ‘There is some evidence that we have reached =~ =~
rlidthis point. This summer, for example, Congress made a significant.cut in

"tifthe"budget requested by the Space Agency. Both public and private bodies arehiff

" now launching new studieslof.specific aspects of the government's support of'-.i
ld'- scienoe. And only two weeks ‘ago the House of Representatives voted unanimously.fufi
:iffrtto app01nt a nine-man select committee to conduct a 1S-month investigation L
-riﬁithat would probe 211 phases of the government’s role in the conduct and ;flr_é5j
;Tj;support of research o ' e o
| Do not misunderstand me. In common with most members of the‘scientific ftff

wﬂ-ffcommunity, I rejoice in the public s increasing support of the search for new f{ﬁ

'rti~iknow1edge ‘made manifest through the actions of Congress. I am also Pleased

?”'that we are finally getting around to asking some searching questions about
.Z'Ji_the direction in WhiCh this support is taking us. Nonetheless, there are e
| some dangers in this_nec'inquisitiveness,uend I should like to poiﬁt out -

.'o‘three.-_'

'"'f' The first is the always present possibillty that uninformed investigators ff:ff

””“ﬁ;f-rwith motives of their own can ‘turn inquisitlveness into inquisition. There is =~

‘no way. to spend scores of billlons of. dollars without a certain amount of r'_:

Py

"-waste and duplication and a certain number of ill-conceived projects, all of

“Tft them tempting targets for the headline-seeker; Scmence is properly subject
?t° the .same scrutiny as the rest of our society, and scientists are just as Pdti;,ﬁ*
: .accountable for the expenditure of public funds as are bu51nessmen and

5Jgovernment officials. But 1et us hope that we can avoid demagoguery

j_rampaging through the domain of research




'rf}ejCongress and the public seems to have arisen as a result of their

Hpbf.concern over the size of Federal research appropriations. Since 15

:=5f~:wanting to know what he has bought for his money.

'ﬁﬁfprocess, it is understandable that the layman expects tanglble results..;”':.

" Tf he has supported the expendlture of several hundred million dollars

o The second danger derives from the fact that the questioning by

.“fcents out of every budget dollar is now being spent for this purpose,__.fa-'f*f:e.‘z'7:'

”i‘fthis is no surprise. 'We could not expect the taxpayer to go on spending

.jp_at that rate for activities he does not really understand without eventuallyff%fgffl

. Given the present state of public understandlng of the scientific:igﬁff,

._.;p 1ook1ng for a cure for cancer, for exemple, and 1s told that we are stlll

"'f;promising clues that turned out to be dlsappointing, he mlght want to call

FVfi?onLy follow1ng promlsing clues, hav1ng abandoned ‘the trail of other equally ffﬂp”?”? |

":peoff the search altogether. In such cases, basic research would certainky-el
f_;ﬁsuffer.'f" o

The third danger has to do. with the autonomy of science. Now that :

"?;igovernment pays most of the bllls, scientists may be in danger of losing;

‘ "”Pl;their‘most sacred charter; ‘the intellectual freedom to pursue their own

. '7o,paths into the unknown, wherever they may 1ead..

Sclence will inev1tab1y be called upon to pay a price for its

ftax—supported_affluence and power. The hand that giveth also- taketh away.

T And the hand in this case'beloogs to the Congress,ja body . created by the faf

"'ﬂe:Constitution in part for the purpose of cuttlng down to size any segment

Vf'p_of our society whose power it thinks has become disproportionately large.

iiIn the process of cutting science down to 91ze - a process whose beginnings'f-uiﬁ” '

'3-;one can already sense in thls session of Congress —-_1nd1viduals, programs, dfferf'




'i‘.f“and institntions mayrbe'hurt But there is a deeper risk. Ever sinbe,j?]." -

."'5Q:H1roehima, society has been uneasy about the pOWer of science. This

V "f;'uneasiness has now spread to the life sciences. There are those who fear,i755d;7f}~

g -:for example, the consequences that may follow, in a world unprepared, when

':iufﬂithose scientlsts engaged in molecular biology and the chemistry of the 8eneﬂf[7ff

{i.finalky'learn'how to manipulate human'genetics. Yet society has the right d.*j;

':}j}to.question-the basic, precept on which science is founded: the pursuit'of3: T

'”:”'f knowledge wherever it may take us, no matter how prepared or unprepared the:fm‘.?

""Tfiworld may be to cope with the truth sclentists set before it.

R We must remember that independence to explore the unknown has had -

e

a'very short life in the history of man. It has burned brlghtly several

times before, °n1y to bé smothered by those frightened by the consequences-'”'”"

'.-fﬁflof truth. In modern times 1t has had some long and bitter struggles with -

'”:?both_temporal and religlous power. Its freedom today is not as secure as

:'[iits present status mightrlead us. tO-believe.--It is once again running its

B hlstorlc rlsk -- the risk that society may rebel againet the enormous powerfd

'.of the dlSCOVerleS it can unleash on mankind But for the first time in -

 “this country, it faces this risk having shed the tradltional armor. of its

':io"independence by making 1tself “at, 1east in part a hostage of government fﬁ

'Ia;and a servant of polltical power,:

One of - the ways to combat this . danger is to meet the fear of the
"i,consequences of new knowledge W1th the defense of more knowledge. The';:ﬁf'i'

present position of science is weakened by all the unawareness and even

'.fﬁfthe mwstery that now surround what 1t is d01ng at the behest of government

‘As. this mystery is lifted science itself will not go unscathed and certain ;ff;ff-f

'_epeople and institutions s and not necessarily the worst ones - are sure-f”
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| cf tofsuffer.. But this may be a small price to pay for the outcome -- a

ﬁeikfwideepread understanding cf the needs, purposes , and methede of independent flfifffi] ;if

:7'scientific inquiry dnd of the proper roles of government, private industry,.u;:afn“;rﬂzeﬁ

| "xei end the universitles in thls endeavor.

:f;ﬂas a soclety, we are faced with the usual problem of building order out of

-As is so often true, government, domination of U.S. science hes been

”j*:the result of happenstance not of plan.. We have been busy for 18 years Thff' ;'ﬁ-ﬂjfi;:

) concentrating solely on what is right in front of our noses. Therefore,i-ﬁ*t* SR

'::uif[fthe reality bequeathed us by chance._ But there is nothlng usual about the  f"ﬁ:;*'L':'“

'”’5f_f-perticular problem with whlch we are now confronted. It will be one of the .

 ff most challengmng a531gnments in our politlcal hlstony to devmse a wiSe '

”ffanational policy for the future course of Federal support for esearch and

iifv;development. e

What I have in mlnd when I speak of national pollcy is not a formal
'  1document written by a committee. T am talking aboult a set of gulding

*principles that must emerge &s We scrutlnlze and really begln to penetrate‘?

'*;Jethe complex questions raised by the 1rreverslble trend toward deep Federal

:fiinvolvement.in research, A number of'highly_competent_Gouernnent end civil o

groupe are ectiuelyjebnraieing theee issues. <¥nevitebly,7their findings and
 their attitudes will condition our futwre thirking. Tt is in this way that

:;,_bolicy evolvee.; No.one can predict nhat-our-national policy'will be ten

”years‘from now, much less fifty'years'from now.n Bub we can predlct I feel

':f'certaln, that substantlal changes w111 occur in the relatlonshlp between

':g'”change. Por the moment, 1t seems to me we would do well to pause and

.'??Lscience and society, and that sclentiets themselves must adjust to this Eifﬁtf'ﬁ‘" 
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Here are some. of the questions I believe we might fruitfully tny{f;i' e
to answer- ST e A
._;3 _- j_ What have been the major effec‘ts on the un:.versitiea of

Federal spending for - science?

e n?# ;Are we diverting the scientific resources of the nation to it:eﬁ':' "-5”

”..:%fiwhat are termed public purposes at the expense of prlvate
.-_f': researCh and development the most dynemic force for growth i“ rf[>ﬁf“
';:1n our economy? | T
i’;i7li3;ffat what rate can we continue to increase expenditures for i_nr-;“fnx
'i.research and stlll maintain quality at a 1eve1 high enough
-;?i'fto justify the use of the funds? ;"-' -
”iifzuh-r.What are the extent. and effects of the imbalances we. have o

" been creeting between various branches of science, between

:;i:tween publlc and prlvate research in industrial laboratories?Li?'
ﬂifS,.:Are scientlsts becomlng so affluent, in terms of support and SR
b rstatus, that they are beginning to lose their sense of |
niiidlrectlon? o o | | | 'i
':_ité.i:Is the nature of scientific inqulry such. that any massive
b effort to control its dlrectlon will inev1tsb1y slow down sivi*'ﬁ
"its progress and thus invite serious long-run consequences
;for the society that attempts it? R ..
_ Such questions as these focus upon scienceo_ As they are answered the
ﬁ”-nation will gain a better understanding of the issues assoclated with the
Government's heavy perticipation in research.. If qnestions of this kind

':;are examined in depth - and there is no alternative e we will eventually

' Zi;ﬁscience and the hnmanlties, teaching and research and be“‘—_;rae_ufﬁ%V

*:f”come to grips with an issue of even greater magnitude, one that encompasses ,f;.




o _we keep cont nuously 1n mlnd that the dlrectlon of solenoe never has been
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:'tf__'muoh thet we. have been talking ebout and a great deal more. Let me explain.luf._f*-"‘V

"-v-we aocept the premise thet research and eduoatlon are 1nseparab1e. We- :
t:ecknowledge that the Federal government is not out of place when it acts i

R ato help prov1de the resources and funds required by todey 8 citadele of

ﬁ'{iecientifio 1earn1ng. But 1s this not merely part of the even greater -
J‘Fiiﬂo.Problem of identifying, developlng, end making the best use of our greatestjfoféll'iflnﬁ
H:Ta aseet “the 1ntellectual oepacity of our citizens? The ability to think and %{tfff;t:7f..u
.;3 o,to know, in the long run, w1ll determine the fete of our nation. Seen in l
-:{jl_this light the distlnction between the selenoes and. the humanities dlsappeare. :{lllfifff

..For the moment however, our attentlon is on eolenoe._ There is one -.=¥H5£J"*'9

=rzoverriding oonsmderetion that I would commend to the policymakers and to the

| ”:fpublio at large. It is thls' The natlonel 1n+erest wmll be best served if

fiiiand never w111 be as important as 1te freedom.: Let us remember that many of
.:the great dlscoverles a85001ated with euch names as Newton Elnsteln, Kekule,f'“””'
.-'f.r-Hertz, Thompson, Compton, and Flemlng have not come from programs directed

‘;ltowerd solving spe01flc problems. -But this overrldlng consideration does not'fl o

'fand ‘cannot absolve elther sclenCe or eoclety of the responsiblllty to use f -

IVQ_the frults of thlS freedom of 1nqu1ny for the betterment rather than for

rn'glthe destruction of mankind.-

The challenge we face has been summed up suoclnotly by George Wells Beadle,

w.t'president of the Universzty of Chlcago and Nobel Laureate for his revolutlonary
.f'work in genetics: ' ' | e

NMan's evolutionary future...ls unlimlted But far more 2
Jimportant, it lles within his own power to determine its = -
.70 direction...an opportunity never before presented to-any species
o .t .on earth....To carry the human species on to a future of bilologiecal ' =
0 and cultural freedom, knowledge must be accompanied by collective ST R
.+ wisdom and courage of an order not yet demonstrated by any society
'fofmmhﬂﬁr3-. o ‘ ‘ _ - St 5
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