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S e Y PREFACE. - L
, ' - * . ~ R . B

The six papers assembled in this cqliection were prepared for a conference held
at Indiana University on March 20-22, bé, and s;;on'sored ioinriy(b,y Indiana Universiry

-

. g . d .
.and Purdue University  The Curpose of the conference was fo report the results of a two=

- year study of university curriculum development in science and public policy undertaken’

by the sponsoring universifies under a grant from the National Science Foundarion.
‘ . ) ¢’

+ 14

® ) .
. Attendance at the conference was by invitation to representatives of.twenty-two universities, .
‘ . . .

13 . -

a ®

located chiefly in ﬂ'\e, Middle West, which had indicaied an inrerest in fi\egcievelobmmt

v ’ ] ' ’
*of research and teaching ir'the newly developing academic field of science and pubiic’

. . . N v
poticy ' . ‘

.o ‘ ¥ T/he scope of 1h§ c):o;Ferqnce was br;mder than the experience of the sg‘onsorimg :
universities. AM-\ough their éxpe[ien&e ‘wds reporred to ff\e conference, a broader'rdn;e ,i*\
of issues was T‘Hﬁeéuc:ed and disc;Jssed. The pdr[icipar"é;\ of Sen?for Fred bi’c:mis', L '
Chairman of't:he Senate Ssbcommitree on Govemn".enf‘Rg;earch. ;{nd of Philip Yeager ! .
of thé ;faff of the House of Représentatives Committee on Science\and Ast,ro;lau,ric; .

brought issues-and prok;lems of science policy directiy before th‘e conference. Tre con-

fributions of these representatives of Congressional policy-making for science apd technology -

provide the opening and closing papers of this collecficzn ds they did at the conference.
: N - . ¢

’ L}

“The four intervening papers were prepared by university represenfatives who, each in his .

v own’way, has done pioneering work in the development of science and.public poticy studies

—
-

‘in American universities * *

.
[}

.. As the conference discussions wete discOrsive, gvide-ranging, and inevitably
8 . . "

’

\ccas;onally repetitive, .no gttempt was'made to reconstruct’'a 1r£nschp$ of actua
S Co i ' .

. - -
1 -
T - B -

' » - - ’ -‘ » "'*
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deliberations. The sessions were' "working sessions" and were not intended to be productive

7 .
» . y .

of polished discourse. But the papers, prepared to help structure the conference and bring' -
) : ' . - ' - \) 3 )
to it some of the reaiity of ;hq\ science policy process, could be made available to'a

wider audience. Requests for the papets were received from institutions unable to

.
0

send representqtipes toshe conference and from numbers of other perso‘ns interested in .
this general subject matter. The sponspring universi}ies’_'cnd the National Science Foundarion
c. 4 . . . , ' R
therefore agreed that an inexpensive reproduction of fhe/paperps for general circulation’
: . ; \ .

s 4 v

would be useful dnd.QonSistent with the obiectivas of the conference. .

o '

On behalf of the authors, the sponsors would liketo make it ciear to the readers
8 . .
that these papers, although serious in purpose and substance, are not presenred as pro-

\ “

ducts.of scholarly research  They are targely Yigtiliations of experience, Some of them,

notably the costriburion of EugeneB Skolnikoff, report the results of origingl investiga--
- '. M . ¢ . .\
tion. For the most part, howeyer, they are deliberately subjective and informal  Phis
. ' ‘ . .
= ' ® . .
in no way diminishes their value for the purpose forfwhich they Were intended and for

which they are now more generaliy available. They repiesent shdred insight and .

- L e
experience rather than outcomes of scientific research

. .
» »

- ,

, :
In a very real sense the remarks of Senator Harris at the opening of the conference

may be described as the invocation of a.concerned citizent-a cal: for action by the

i" > .
universities to respond more ‘effectivery fo the néed for a better understanding of hyman
A ¥ ‘ \ )
bghavior. He called for the kind of national artention to the social sciences thgt the

¥ . *

f
L[4
~

_physical sciences have recgived since Worid War il. The question of whether a Social

Science Foundation would be the most promising avenue to this objective’was discussed

~
\
i

only briefly at fhe;conférpnce \—ng possible wdvantages of a funding agency for public
“ . , ' . .

. !

\ . .
. .
.o
.
‘ .
o« e . ‘ .
,
.




policy -studies was r%cognized. There was some, doubt as to the readiness of the scientific

/o ‘. ) . ' - -
: community generally to accept policy-oriented research as "scienée, " or to agree that

AR )

© anyone other than persons properly accredited as scientists ¢ould be legifimate students -
of Ycience poilcy Neverfbeless, many participants felt that the sfudy of pubhc pollcy

‘g .
€

-1 for science and technology requnred the interaction of scholars in all fields of suenge )
- { - . ( . . . “
) and that,“at ieost for the preseﬁf thé National Science Foundation was the logical
. . 1 h. . L3 «
. forum in which this field of policy studies should be considered.
” . . l‘ ' F} '

. Dr. David Heebink of the Office of Planning and Policy Studies described the

efforts of the Nationak Science Foundation fo assist the universities in the development

.
P

of centers for the study of science and public policy. He told the conference that the

- . [ B
.

Foundation was definitely committed to assistance in this area, although the extent of

-

assistance was, ofrcourse, contingent on budgetary considerations. .
! - . \

The conference did not attempt to reach findings or recommendations. |t was

Pe

s not directed toward, this kind 8f qutcome. Certain cokiusfon's regarding the develop- *

" ment of science and public policy in American universities were, howewer, implicit g
. . . ' .

in the discussions and were often reinforced by the papers. in summary, these con-

clusions were: : . . \\ \
. ) . - - - . "\ 9
~ I. The study of pubiic policy‘and administration relating to sciehce

[ y . N -
. L) * . . A

and fechhd'ogy' is ceriain fo.become increasingly important in the

\ f

. universities.in the years ahead. o, .

2. The interest in science polnq}‘ studies is much greater than fhe action

, . .
in Amerlcan umversmes, and fsﬁwo reasons: T, ' K . -
s rl ) .

. ' R ! “a .
* ” =l
o . o . - .




_ .
. , 4 :
.
. - b A . .

Ay . = ’;
\ . a. the sfudz of science policy has no "natural" home among the disciplines--  *
* academic organization does not generally facilitate its study, and ' 4
- ™ b. money to suppart teaching and research in science and public policy -
v - .
4 : o’ ‘ i

* has been se.verely limited (with the nofcble‘eXCep}ions of Columbia
“University and Harvard University). '

: . . ‘
3. University programs in science, technology and pub\ic policywvequjre.
- . '
‘ * mulM&disciplinary involverient: There are various ways to obtain this

-_> involgement, however, and no single 'pafferrf. of program organization
- - . A , . . B

seems equally approprigfe to all universities. = . 4«

: sy .
4. The successiul direction and 'development of a program of study does ™

. ' ¢
. secm to require some formalization of responsiczility and a clear indication
; . Y

‘of legitimate institutional status and support. Nearly all of the universities

. v

. v
that have taken Iﬁé tead in this area of study have established centers,
' . T

=~ [

“institutes or programs for this purpose.

"5. The most urgent financial needs are for

-

a.. financial assistance to pre'and post doctoral students to pursue studies

-
.

in the field. The multi-disciplinary character of science policy studiés

. tends to phace ther outside the coundaries ofseligibility for assistantships

.~ e -

or fellowships in the conventional disciplines. "
‘ «
" e e g . - o
£. grants for researcn that cross disciplinary linesand are lixely to oe
'Y ’

.given low priority by disc?pline-orie[\féd review ¢ommittees.




1)

(4
+ o -
. , c. assistance for studies that help to organize subject matter and
- . concepts in the emerging field. Bibliographical studies are imporf\anf

/

at this stpge in the development of the field. (The conference noted:the .-

completion of the first volumte of @ bibliography on sefence fécHnelogy

and public policy prepared at Indiana ‘University under a contract with

!
’ the National Science Foundation).

4
/
/ .
. . . . o P . 1w
/ 6. Consistent moral and financial support for university programs in science,
/ , ,

/ :
' technology and public policy by governmental agencies and foundations

and especially by the National Science Foundation */

The editors would like to acknowledge the assistance of the National Science

Foundation in the funding of tne conference and the publication of these papers. Special

appreciation is owed to Miss M. J. Catlanan who has been the representative of the Natiofl
: '

Science Fqundation principally concerned with this proiecf sinceNts inception.

¢
¢
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'this--and the rapidly growing need for their servicesin government--points out fhe impor-

. - #
R ) / R hel g « k
. ,' INTRODUCTION
s PUBLIC NEEDS AND UNIVERSITY RESPONSIBILITIES

IN THE DEVELOPMENT -OF PUBLIC POLICY POR _
- SCIENCE AND TECHNOLOGY , - | T

. BY SENATOR FRED HARRIS - \
] - ' Y- ) ) r i
. is hard to overestimate the importance in today's world of public understanding of§ ®

P
- L]

. the meaning andfimportance of science and technology. It is equally difficult to overem-

phasize the need for men and women in government with this understanding. Unfortunately

.
>
—~ . . . i

their numbers are too few -and herein lies a responsibility that our uhiversities ought to see.
. - . .

1
.

People who,really t;nde(sfand government and also know something akout science and

\ . ' ) ; C A
technology are very difficult to find. Not long ago | was lucky enough to find one of
L N ’” o~
. o . -
these scarce individuals forour subcommittee staff in the Senate. He had a bachelor's :
- -

I

degree in scuence, a master's degree in the history of science from Harvard, #nd a Ph. D in
political science from Georgefown He haé been working in the Library of Gongress in the'
Science Policy Division on the Legislative Reference Service under Edward Wenk, “Jr. (who

is another person who cuts across c?isciplinary lines). The difficulty in finding people like

. . e
s
-

tance of university training in science, technology an blic policy.
y g . ogy lic policy

| first became awaré of the critical importance of multidisciplinary training in science,
. . [ * aw L 9

technology and public policy when the Subcommiftee on Government Research begmn to look
- /! ' .

- \

vii ° -




-

-

-

- . ¢ < V' d . )
. -- . B . &
into the Broad question’ of how the government.develops policies for research and develop-
‘ ~ L] ’ \

;o
ment. Actually, of first, our interest was even broader than this. To deal with the prob-

S ;o - .
iems of research in context, we needéd to know how the government of the United States
actually makes poiicy in relation ta the more ‘inglusive fields of science and technology.

» o ' ' : ’) :

We then had to ask 6ursel\;es another question, whiéh we found was_just as difficulk to
* 0 - | M

~ . | »

answer: How should it make policy? This{ed us to an appreciation df our need for people _

capable of assisting government in this difficult and increasimgly important phase of the *
public policy process. . T, ' )
Returning to the question of how the goVernment of the United States presently makes

. ' - , ~ .
policy for science and technojogy, we came to believe that ipakes it accidentally. )

There is something that might be called a nationdl science pc‘Iicy, but it is a conglomeration
[ 3

of decisions made on a fragmented basis.” Cumulatively, its pieces add up to some kind of

- - .

overall national policy, but it is mostly a.product of inadvertence and accident, .

’

Looking first ar the policymaking structure of the Exécutive Department we find that, .
: A \

despite the unifying role of-the President ; it is very much frogmenféQ= There has been an

~

attempt to establish a“more coherent national policy with the creation--by executive order, *

' - '
' »

not by C;ongressional act=-of the Office of Science dnd Technology in the Executive Office
of the President. This is an c.Jdvaon.c.e in the right dis€ction, and that office, headed by an

- ’

; . 5 Cees
excellent man, Dr. Donald Hornig, has done‘a good job. However, we still need an office
. h-3 . ! [ ’ .

with the powér and prestige which only legislative authorization could gjve it. The O.S.T.
P ' » * ‘ i ” B

was created by the Executive, and is responsible directly to the Whité Hou% withaut any

el efras \ . .
responsnbl/hhes to report to.Congress, or to make public sfcfemenfs\:r appearances except in

Y
.

”

. viii v
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3 « - N M .
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. r-( .

* - . ¢ .

. - - ¢ - P

t - )

¢ A :‘/-) . Lot .. ’

supporf of fhe Presndenf's prey}ously es?dblqshe.d pollcy If.is an_ agent of Presidential policy,,

. DR ..—c“:'."f.‘ oo , /4’
whlch is somehmes less fhan nqtlonal polmy '-f
The National Scuence Fou;!ﬂcﬂ')bn ;S)the %sf- vns-BTe ofthe’ governme ag.éncie.( whii:h‘
—~ a .

- ,.

- have to do with science po||cy in fhe federol government. But actually, it deals with a
¢ .

rather small portion of dhe massive funds which the f"ederal?gownynenf spends for scuence

‘und technology ‘and its p&licymaking,acﬁvih'es are relg?’(v"ely slight. The Iarggs;f portion of

the mon&y is spent by the Atomic Energy Commission, the Department of Defense, the
; - " . \ . . .

L4

. > * . . B ’ . =
. National Aeronautics and Space Administration, and the National Institutes of Health. But

. | . e
_ if this dispersal of authority is the case in fh‘evcufive departments and agencies, it is even
. ) . s ‘ - ) - ) ’”
more the case-if the Congress. .. N . ;
- —— rd 3
TheorehcalJy, the Approprlahons Committees in the Senate«and the House<have
L . « - = . -

government-wide jurisdiction, so that, in the review and justification of the overall budget,
they would have to make some choices in expenditures--for example, whether tosput money

~ " L . .
in supersonic transport as opposéd to cancer research. That operatet, however,.only in
- 14 / . . ) . -
«. theory because the Appropriations Gommittee is o lorge committee—the largest in both the . \
L. ‘ T - \ . . .
. - -

Senate and the House. It has enormous burdens inltrying to sort out.these choices. .Moreover, *

M . B . \1
it actoally functions through its subcommittees, and these subcommittees, by and large,
N - . ' < . . N

follow executive agency priorities. The Congress does not gef fo maké many real choices. -

t

It is nof‘orgamzed to moke a considered assgssment of priorities in relation to nahonal needs.’
X L , " . ]

*  Instead, it uSu,ally can only react afflrmahvely ﬂegahvely/fo specuflc issues. The‘person

who sits on fhe éubdommiffee, say,‘ for NASA, become% an experf 'on NASA s budge_f.

’ ) A -

’ /~ e . + - N

i




v

=
‘Slmllarly if he served on ai subcpmmrffee whﬂ‘n had jurisdiction over the Nafronal Ansti="",

i’;: \ fufes of Healfh he would bepome famllrar wrfh their budgefs, but his information would

Py .

“not he|p hu[n to decrde whefher we need more space fechnology and |ess health research, y

ar whefher‘we shoutd spend more, or |ess on foresfry The person who sits. on- fheAppro-

" »

prrahons Subcommrffee becomes an experf in the Subcommittee's fields, but not on fhe R

. \ .
. :
equipped to look at, ‘the broad spectrym of expendifures or'to consider

1
-

public’ budgef generaHy Therefore neither of the commtffees on 0740’)” tions are

” 4

priorities. )
At the present, priorify decisions are’ made in.the Bureau of fhe‘ Budyet, dnd | am

Y
v 0 o

not sure that they are, made wrt,h'fhe proper |usr|f|caf|on A lot of facfs are mrsng Jin

fhe decrslon-maklng process. There are, ‘however areas of greaf merit and sfrengfh in.

-

our sclence policy system. As someone onc said, 'if ou get_enou hbaskefballs
policy sy nce, you g f g

J;M * “ﬁ-
bounclng orD\e court, one pp two are iiabl® ’fo go rnfo the b kef " There rsmerlf in
' .

- {

’ .

the feeling that ‘we do not want a science czar who sits down and decides how, governmenf
* ‘ ~ ~ v
is'geing to spend its money fhrs year for. science and v&echnology We have seen how fhe

Soviet Unron in some fields, Using gvery ragional and cqnfrol led decrsron—makmg sysfem--
& . . . -
although this is somewhaf of an oversimplifj:afion-—.has been remaxkably refarded_from

-
LK

time to time.” People whovhave visited with their counferpa’rfs in @ scientific discipline

4 '- ‘ . b ‘.-
in the Soviet.Union report that the Sovrefs are very much mferesfed in_ how fhe,plurafl?:hc‘,.

. hd =~ ' ‘

o »

Amerlcan system works. The Sq¥iet science policy sysfem h\s undergone repeated reorgark -

. . [ -

' zahon during.the jokt c?ecade whlch suggesfs that the Sovrefs have no} as yef f‘ouna a

sahsfylng answpr@fo this problem




- The second thing we can say, in addition to acknowledging that we don't wart a

N .
.

/science czar, is that we have got to continue to be very much interested in basic research.

- 9 . -
¢

An?u'.tig’e‘ we s[.?ealf of_a\g/gals-drieni’ec_] policy, -or a science pglicy at all, we scare a lot of
people .- fhey think that all the basic, rge'searcb funds are going to dry up, and*that the em-

. .
‘ '

. ‘ - ' ,
. pHERYs will be only-on ffc’nnology, or on application and development. Nobody wants to

)

"go to thissextreme, and certainly our subcommittee does nof want to. Obviously, we can-
A o '

. > : - ) .
ndt make any progress at all unless we continue to expand our basic reservojr of knowledge
N ‘ N, ’ - “

A : : ] .
at an accelerated rate. Not only must we continue what we are doing in basic research,
L 4 . N D

2

but we must increasingly expand it.
.~ M *

When the conflict in Vietnam is over, a great deal of money is going to be freed.
- : »

The President is going to have to make some decisioMs about what to do with this money .
. ’ .

LArid one of the things to be decided on is what to do in the s&fence and technology fields,,
I ‘ § ’
] ‘ LY N 3 3
especially ‘in researchyand development At the present time, in our system, the President

e

. ) > .. :
cannot have all the needed facts & his disposal when making @ decision. One thing he

_needs to know=-not Recessarily the most important-~is what sort of economic impact wiil =

. ~ , i . 7

occur as a result of various kinds-of science expenditures. What sort of growth in the <
e

: _ ,; , !
Gross National Product will we g&t from each kind of expenditure, for example? More N

¢
£

] lmpbrfanfly, he needs to know what sort of effect these expenditures would have on the -

-~/ .’ -~ g

. enamOUS human problems we have in fhus counfry | don t fhmk our present deci QUn-makmg
, .
mechanisms permit us to make the kind of rafionol, conscious policy determinations we.

= : .,

should be able to make. N

Until | am sure that we have got something better, however, | do not want to supplant

e

\




s . .
*

the diverse multiplicity of approaches that we have developed to new knovéledge. Dis-

.organized as it appears to be, this method has worked spectacularly well in many ways.: L

’ - .
«

Yet we must consider that it has also werked spectacularly poorly in many other ways.
/

,
¢ ‘

It has warked poorly, for example, in the fiela of the social scignces. The social scignces

“

* » L4 .
never had a Manhattan Project or anything like Sputnik which would have meant increased

visibility and public attention. Attention means, among other things, money. Sirice

N 3

1945 we have had that attention.in the natural and physical sciences, and, as a result, ™~

man can accomplish almost anything today by pushing a button, not excluding the dbstrde-

tion of the world. We know quite a lot about the button and about the machine it activates,

but we know 've.ry little more than we did about the man who pushes the button.” We are
~> ) ] ]
never going to get that knowledge without giving the social sciences what they need—the

2 -
L

attention that'they would get if we established @ National Soeial Sciences Foundation.

. . .
Let us consider the broad range of sacial legislation that we have enacted in recent
. - » « . . ) ) -
yearsr-for example, in the war on poverty The war on poverty has suffered from two

kinds of shortages. It could,have survived one, but two shortages have made its progress

~ - *

extremely difficult. One has been a shortage of dedicated people, of people who are

J f '
compassionate, knowledgeable, dedicated, and willing to try to cope with these tremen-

-

dously difficult human problems that are involved\jp poverfy:-culfUral deprivation, racial

“

~

prejudice, ahd so forth. Such people are always in short supply.” The second and more

debilitatifig sﬁorfcge is the'inadequacy of knc;wledge and methodology. A man who is

not expeciall .sfrengl dedicated to.a sk can do a very good job if it can be explained
pecially y y good | p ,

to'him just exactly what his job is. *We need to say: "Your'job is to go out there to help a man

-~

. 0

" who has been ouf of work, who has suffered some kind of deep psychologic? damage during

v




>t ’ LN : @ 4
, .
.

y b - ., . ’ ‘ T .03
’ ' . . § ' .
“ A ." ®
. . '7,2’ ,_'. W ) . . .. . .

the long peridd when he was looking for work, who has lost some of the armor-plating thét

. . . , , ' , ) ). .
most of us have that allows us to suffer rebuffs and continue--and hete are precisely the’
. s ) : .

steps th‘yoﬁ must fol low to assist that maa. Here is the kind of psychological damage .
‘o - . * 7 4 ' . 3 .
.that he has suffered, and here dre the steps, that you #an take to rebuild his motivation

*
1]

‘and his self-confidence." The mere offering of oppartunity to a man like that does not

'

T Py ; B ,
necessarily bring him Back into society. But we don't even know how to do ‘that effec-

tively. We are sufgfel;ing fran}J Erisis of ign9ra,nce in relation to our basicsocial needs.
There )q'r;.a éreaf many things we doh't l\now ?bquf human befhg:, and we really

) hadn't real;zed- that we dién'f know them uhtil we got to the critical stage that we have
" now reac."ned', In the 1930's we d1'dn'1"j have nywor;y 50 r:wch about what.we didn't know,

" because things were so bad that any w;ell-inrenfioan act of government seemed to help
. ’ 2

-

. somehow. *But now we are building a permanent poverty ciass in this country. At a time

when we are more affluent-than ever before, we are trapping people in poverty with no

. . -

chance of escape. We are systematically destroying many chiddren in poverty=-stricken

areas,. and we do not know how to ¢change the situation. We know some things that are

3 t

»e

/ N s . . . . .
rather obvious, but if we knew more; we could do a better job without having to experi-

.

“ment ag much, If we really made carefully weighed publig decisions about science and

. - > .

-

n .
redearch and development policies, we wouid certainly take a greater interest in the <

. . L. T . (': R . " A‘
social sciences. " . - .

The same is true in the medical field. Here is an?fher illustration of the shorfcom-“\ ¢

ings of our present system of establishifg écience policy . The United Stated of America,
with a Gross National Produdt sogring above 800 million dollars, now ranks twelfth among )

. 4 P © ]
. -

Y . .

1]

, .
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industrial netiong in the worid in infant mortality. Japan, for example, ranked above

/

L _J
the United States last year in this respect. We'have been holding some hearings this past  /

year in our Subcommittee on Government Research on the application, developn§|f, and
use of bio-medical-knowledge. This year we are holding hearings on the ethical, moral,

.

legal, and economic questions involved in medical advances. Some very difficult public *
, _ q very
N \

-policy, questions are involved ih heart transplants, genetic engineering and many other

developments in bio-medical science. We are at the present time on the threshold of

-~

. . . - . : * . . oge - \v
being able to preserve living tissue. Very soon we are going to be in a position where
. ‘. 4 ) < P N

’

tissue can be kept for quite sgme time. We won't have to wait for that until 1984; i# is -

near|y'upon us now, and these are quesfioDs'fhaf society might ‘as well comr’ﬁe‘nce to
consicj(a{r, because they are going to have to be considered before very much longer .
Therds a great deal of myshé:sm bound up in presenf day thinking about fhe humg‘a—hody-’
after it |/dead Perhaps we are not fhmkmg very realistically or even efhlcally abouf

these problems These are the kinas ot things that government policy ought to look at

-

»

before, and not after, the fact.
It is estimated that over 7,700 people could be saved this year by kidney trans-

plants, or by use of an artificial kidney. There are ‘terrible moral questions involved -

-

»
~

~here for p'oli_cy-rr;akers. And, whegler we know fMexnsf or not, these que»shons are @
”»

just ds terrible for us because tdday we havenf any: ru}hf not to know that they exm‘

=

-

Infamt mortality is double where poor_geople IWe as compaed with the affluent suburbs.
. . . —

i

People are dying a few blocks away from some of the:finest medical fccilmei;he

“worl# in this, the i'l\:hgsf and most powerful country in the worid. A Negro wifhan in

-
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g

. _:\éill»enable those in the separate lcamps'.—f_o speak to each other: '&grerdisciplinary” and

¢
. -

. . . N . . ) ¢
this country is seven times more likely to die dpring pregnancy ‘or immediately follown‘ng
delivery; a)Negro child from gne month.to three years is three times more likely to die

» - < .

- than a white child.” We are confronted with some difficylt judgments now, and we myst

i \ . »

begin to face up to our responsibilities. The situation is bad enough in terms of the
‘present expected life span. What soit of problems are we-going to have as 1ife:‘ becomes

longeer for people? We have come to the place where our rivers are not fit for fish-not |

. ! ’ ‘ + ’ N - - . - -1‘

.+ . to mention human beirys-and the air that we breathe in most of our cities is unclean and |
|

|

4
a

Jis hazardous to health. These are things that our policy-makers for science and technology /

simply must face up to. ' . T

-
“ . L]
.

4
Now we comé to the critical question of who is going to face up to these things. -

~ lt.is not going to be done by politicians alone, and it is not going to be ‘done by scientists
[ 4 ‘ - % *

-

.* alore: We are going to ha‘vg" to find some way, first, of producing people who can walk\

. . ’ 4
¥ back and'forth between both, camps and second, of creating the kind of language which

- L3

'?npififiisciplina.ry" are p;-o'babiy the key words of our age. Thg universities need to do
: . : : 3

much more to bridge the gaps among the disciplines and to make it respectable for scholars
L] .. . ) ‘ . ‘ ; ’ X -
to specialize in synthesis and breadth as well as in reductionism and depth. In the field
" of b,id-medicai, engineering, -for example, we ought to have a National Institute of Bio-

engineering in theé National Institutes of Health. The engineers right now can do many ’

> ) ¢ A, i ‘ . i
thiqgs that doctors woyld Jike‘rjo do_if only they knew that it were possible. .We havea

v
" » v éoroy

crisis in health in this country and it is going to get worse. We are not_able to bring all *
. : y going fo g g

this new technology in the field pf engineering to bear on these medical problems if an

y oo |

. , . . . . . - “
P ' . -« L} /
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support*that hrs work reqmred; . Fl}ﬂG”y’, he'had to ‘o’?g"dryke (nd dgelop ’fhtse spedml

of dochrs or doofors who' knew enou”gh ’abouf engméerrng to' give hlfn ,fhe fechnlaaf

I L
Jr \ - ' \

engineer is going to be the subordinate of a‘docfor-cerfainly not if. he is goir;g to bes
. 4 » .
tregted like a rnechanlc and not allowed m on the decrslonvmakrngprocess Thete are

'}

[ \ - ~ N N N . »
A
other excmng fields for fhe englneer, and he c bfain research funds abouf as easi"y

" 3
" E) b
. » s

" as the’ mediqal'pé’eple * He will do exacfly fhaf,. and pot get rnvolved Jin sonfq krnd of

.
. MR

~mu|ndJsc|plrnary effort un|e§s hé attains fhe sfafus of equab parfner in the,medical, freld

. -

This is very difficult because people |b fhe medicd) field dee fherr relahonshrp wrfh the-
. ! L I .

pahen‘ﬂos one* fhaf fakes precadence bver pJ l-\ofher relafronshrps and perhops th’ey are .
e

.y
’ .

correct. Buf fhere ough? to be a way fo dfsfmgursh an;rong‘khese drfferen;.relaflonshlps

' .§ - - ‘ . P} l\ :
and to share the presflge morelequrfably am'ong fhe parfnefs in ‘this endeavor
. \ . " . ) Y. ! F4 k4 ‘e '1 N
)
ngineering

* Dr. Mrchael De Bakey, the hearhsurgeon " wés deallng prurftarrly &vrfh e

N
IR >

problems, but.he could not flnd engmeers who ‘knew enough abom .fhe engln

sw.‘a . . Coh R Y

‘v

’ ,\_': g a

R

y y P
. o' [ -t

.« . ¢ ~ TN
falenfsahogefher in one’ group d? Hausfon Hrsgoup worked F"or.q j%mg fnmé‘b)f frrcl\d

error in order to dISCQYeI' a subsfanée ?r’om "whi
. \ . X .
~ ap .

. When fhey evenfually Found fhe mafer"al H wps A blashc whrc\h had b!en |ong tn exisf- )

N - Yy . N -

“ence. We reallx_can t afford fhls frra‘ and erar, mefhed anymo-re We' can "t afford to

<, ﬁ e 1, [

S, 2
have peopie engaged |n years of experrmenfaf.rop onl‘/ fo have someofe .say af fhe end,

- I o - . A

[y

- .

e

*Well my goodness, I bad known fhar 'oll a|bng, I hadn t any idea you ‘were mferes*téd ne

' - * fs < 1 )

Everrfually, this a|| becomes a problem of pubhc admrolsf:ahon How do you put .

- R '
‘. s '

fogefher a granf kind of praject or a much |crrger krnd,QF-proiecf fhan we' are used to
’ !
taiking about? How do yo\J adminisfer if?:‘H-ow do you bhng yaUrself to consider the.

S S L !

dn’ athrcral bearf coufd be mad,e .

R
fo

:
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philosophical impiicafions and fhe_ébpial sciencé'impli'c‘afioris of what is being done? o
What happens, for Jnsfunce, psychologrcall’y, to, fhaf person who depends, for hls life,

e

upon, tHe arhfrtlai iudﬂey'> How do we allocafe responsrﬁillfy for prevenflng‘ the pollu-

tion of air’and waferf and how do we apporfion fhe costs? .
% [ “ . .

. These are the questions; of a rpulfidisciplinar); kind, that we are going to have to

. qnswe? as we move with these fantastic advances that we have made’, The didiogue that

+ N !

the people in;fire' academic community involved with these is‘Jes can help to establish

\ LI od
> ‘ l. ¢ - . ’I -
between people.who are compartmentalized into rigid disc‘lsynes~ in the unwerf'fy,

industry, or in politics is extremely imporfant ‘All of these things cut acress disciplinasy

N 3 . » \
- . R

divisions, and no one can make a separate decision of the greatest value to society with=

out knowing something about what many other people also know. These problems of
* ‘ « ¢ [

-

choioce _ef evaluated alternatives of public policy and administration,” must be focused
e

. f ¢ : .
" and channeled in the universifys” The universities must serve the larger community, .and,

"must do so to a Iarg;r\ex'fent than we have heretofore expected. The universitiés are the

»

pl'::i;e where rigid disciplines originated, ‘and fhey are going ta hqve to be the place

- t

’

. where fhey commence to breakdown-,-nof in some "take a psychologisr to lunch" kind

i3
'

c;?fhmg--buf in a permanent focus on common problems of interesf of mufual ‘interest,
to those involved. 1 i’hink we can do it. | am reminded of what George Bernard Shav'v(l

. «
' - *

once said, "Some men see things as:they are and ask why. |see things as they have never*

.
» -
.

been and ask vChy/ﬁoL " And | think that is whéf"people in the institutions of higher

education’ around this codntry have got todo. * . . ‘
. t ) . -

-
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' ; . WHY {CIENCE AND PUBLIC POLICY?

* ' ' 7 By Don E. Kash
! '

4

of fhh&l reasons for the developmeht of what f?rie student has called the

. '-.\ ’ .

A . "non-field" of science and public policy, one stands out. This is a growing sense of

¢

something between frustration and fear. As Secretary of Labor Wirtz put it: "What we’

. L4

are doing really right now is flying.the most powerful economic engine in the history
of mankind, and I-mean to include all of our scientific and technologicai developments,
and we are flying it by luck, by instinct, with almost no-instruments at all in the cogk -

.., Pit. .~ . |am not syre that.on this basis we are going to be able td keep it up, as

* ‘ ~ ’ ——~ -

— social,engineers, flying this blind with the amount of fechncglogicai development which,

A € 4

"is being brought about "! In summary, then, science and public policy is an outgrowth

™ 4 B PR ) -

of a growing sense that our technological society is creating more costs and fewer

benefits in terms of social variables than should be the case .

i

-
s ’

. & There'isclearly a certain lack of precision in the label 'science and public
J -

.

-

_policy, " yet those people working_in the area share certain basic assumptions. First

T " in importance is tha assumption that those activitigs whigh are referred to as science and

»
.

technology are major causes in the evolution and modification of political and social
. b , P

processes and institutions. It is my personal belief that at some point in the future we
. T / . ' : '

will all viéw the role of science and technology as similar to that of the economy in

4 ' . [
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s
v

.

terms of its impact on society. Science and techmology are mot only causing major
. ’ .0 4
changes in the complexity and substantive nature of-bussofiety, but they are also

by

rapidly collapsing the timespan of substantive change. It seems clear then, that if

[}

we are to understand our society, focusing on science and technology provides one
of the better handles. "

:fhe public policy end of our label for this non-field results from the fact that the

%

P ) \ '
vast majority of our science and technology is supported by the federal government. In

absolute numbe:rs:he level of doliar support has now pa;sed the 17 billion mark . It would
probably be reasonable to expect that some schol‘ars would take this as an area of policy
study for the simple reasan that it is a substantial part of toral federal activity The
particular intensity of interest is\reinforced by &elief that of all the areas of federal'
expenditure, this one has the largest mulfi‘plier effect. Ir} this context multiplier effect
refers to both economic growth and what might be called "social growth * Potlcmofher
way, many of the students in the field of pub]ic policy fee‘i that federal research and

development expenditures are buying our future society. If this be so, then there is a

.

general feeling that we might go about the process of buying our.fufure in a somewhat \
more rational way . v

Given the perception of the problem as it has been characterized in the preceding
paragraphs, most students éf science and public policy hcn;e ewhat common posture .

That posture is that we in the universities live in d particularly acute segment of the

analytical society By breaking up both our natural and soéial uaiverse into manageable

., analytical pcAs we have achieved major breakthroughs in understanding. The adverse

[ 4

-

* »

_ - . . 2.
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/ .
effect of this has been tha ‘re in the university do we attempt tostake a synthetic
. | e T - ’

of holistic View of whatis Happening. This would be no <ause for concern if the purpose .
= . - ; )
. ! ) .
were solely to gain greater understanding for its own sake. It is a very, real cause for
: .o ' s
: concern when the purpose is to provide some assisfance™in dealing with contemporary

problems as well as to help plan the kind of futire that we are creaf‘nga,

] ’
»

{ Mo“fudenfs of science and public policy believe that action cannot wait unfil
. -ﬁ N 3 ’ . .
¢ . ., . e . ®
full understanding has been attained, ‘and that at least somewhere in the u‘rﬂversnfy there

# ought to be those who have as a time focus the next ten to fifteen years. In particular,

“

: the belief is that ". ...we cannot blindly adapt fe~chnoiogy’ to our needs with the tradi=

? tional assumption that there will be ample time to ifon,out any bugs on a leisurely shake-
¥R
down cruise. A bigger effort must be made not only to foresee,the bugs, but to forestall

-

their development in the first place."2 This requires the development of cost-benefit &
analyses using social as well as econemic ii_pd_icarms. In addition it requires a willing-
ness to make qualitative judgements oA the basis of the best available even thdugh incom-

oY ‘

plete data. Most of those in this non-field mak>\jh\eacf of faith that we can, over

~ relatively short time periods, improve the fevel of rationality with which socigty uses

science and technology to-achieve desired goals. Most expeat progressto be slow and

1
]

'y frustrating, but any progress is seen as sufficient justification for work in this area. And
- the success of work done by RAND and other such organizations with respect to defense

policy prévides some basis for optimism even though defense is a mpch more manageable area.

, _ ] . , . .
To this point. | have emphasized the percdption of social problems as the dominant .
e , - -
answer to the question: Why science and public policy? There are several other reinforcing
. ' ) ’,
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motiVesifor this development in the university. Not the least of these is the continuous

E-N

j .

1]

search for new infelle?‘pl excitement. If the focus on science and technolo’gy%oes

-« . ' )

provide new opportunities for insight then that is enough to move scholars in this direc-
. -w ° - P4

e et - -

) - Ll K . . . ., . -
.., Hon regardless of questions of social utility. Further, particularly within political science,

= o

. - . r . .
. there are numerous examples of a movement ‘away’from the process orientation that has

-

been dominant in the immediate past. Using a simple systems model it appears that the

.o process orientation, has led to a focus on the input and conversion parts of the model.

! The policy focus tends to emphasize thte output and feedback parts of the model. There-

. . M

fore science.and public policy provides a convenient focus of dttention for those people '

who find their previous directions less than satisfactory.
N Y
At a time when interdisciplinary research seems to require at least 'the verbal

obeisance of almost everyone, science and public policy also provides a convenient area

]

_around which to organize such activity. Someone in nearly every discipline on the campus
’ o R ’ "s/
finds the disciplinary constralnts less than satisfactory. This is particularly the case with -

those in the social sciences who wish to tap the assets of the natural scierces or engi- |

‘ neering or vice versa. Again science and public policy psovides a convenient commonality
\v > \ ‘
In attempting to discuss the reasons for the de'velop‘g'uenf of a program in science

of focus. ®

and public policy it would be a serious error not to mention the rolé.pf student pressure. »
-7 . ‘ »

Most if not all colleges and universities are feeling increasihg pressure from students for »

-

. . .
something which is usually labeled "relevance." This seems to be related to the notion

L1

’ earlier described as the analytical university " There is some basis for arguing that we

- +

.

24
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> provide the student with a set of separate and distinct jn-depth analyses in our courses. 3
. \

We thén apparently believe that through some mystical act this is at some point inte- )

grated into the whole man. In fact, of course, .we know this does not happen: To the

extent that many of the caurses in science and pyblic.policy are efforts af ‘synthesis they

.

- ” '
offer some response to the student demands for relevance.

Finally, the development of programs in science and public policy are a partial
response to the changing nature of vgovemmenflexpendifure for research and development. .

| shall spend some time discussing government funding, not because <t is a more important

2 -

force, but rather because it is the most concrete of the forces pushing for work in science

\

: and public policy.

4

. The crux of our interest are those goo]s relevant to the éxpendifure of.the govern-
o ment's §]7 billion of research and development money. It is the pol'icy which directs

. .
the use of these funds that is commonly reférred to as ‘scienc policy." The activities

. ; A ’
paid for by this money a[e widely félt to be a major contributor to the solution of many
i
ofi our problems. The initial-concern here is with the reatons why.Congress has appro-

.pr'iafe*fhof money‘ and, with the cbonging direction of these reasons. At the most gen-
eral level, it is pe.rhaps appropriate to talk about the mc;fivaf‘sons fhc;f have led to
: . : , ~
‘spending $17 billién on;esea}ch and development. L
Ralph Lapp correctly pinpointed the imporfonce of military secyrity when he.said

that the program of federal support for research and developmenf%s the result of three

-
.

foreigners: Hitler, Stalin, and Khrushchev. Although military security is likely to

7

(

\ . . .
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continue to consurhe the largest portion of federal research and development funds, |

M 5

. ° . N » . e
" . . N . . . . ! . .« . .
Congressional and public concern with it are in'relative decline, _This is so, in part,
, . e - .
| .. .

'be_cause the program has demonstrated its success and because it is now well developed.

If is also true because our domestic probiems are demana‘mg more attention, S

Two motives of growing imporrancef¥1 the making of national science policy

- are special interests and economit and social progress. Special interests include such
r

. demands as that for wider geographic allocation of research and deveiopment funds and the

’

demands that already existing programs be supported, e.g., the aerospace industry. The

special interest motive.would appear strong enough to sustain the major elements of the .
, .

[N

existing research and development support system.

®

4 0

‘ 7 The motive that appears to démand new directions in research and development
. » |

LY N \
programs is economic and social progress. “This results from a widely held beiief that

’ .’ . . .
science and technology-~included here are the social sciences-—can contribute signifi- T

cantly to donfestic progress. A second and supportiver factor is the belief that, based

g -
upon a resolution of the Vietnam conflict, there will be rew monies availaba. 3 ’

Before the Vietnam conflict is resolved, mohey for major new efforts in the civilian

, .
.

sector will be in short supply. With that resolution most Congressional projecfions see s

military-space expenditures remaining on a plateau while expenditures in the civiiian =~

S . .

14
sector rise steeply.

With the rising importance of the goal of economic and social progress has cpme

= . S

an fncreasing demand for help from the universities in planning public policy by those

i

Congressional committees which have looked at the technological society. If it can be

» . A

.
4 :2
.
.
g .
L




" : ' A
said that we have had a publlc pol&)r science up to now, then it has only been the
sum of.all of the mdnvndual and disésgi;g decisions made by the numerous federdl agenaes
, |
o
There is a growlng interest in ghanging this. No one wants a centralized, monolithic : ,;
o . S

. - - . . o
policy~formulating process. . Cdrigressmen generally feel it to be the genius of cé.ir system

thaf "federal policy determination is fragmented, practical rather than theoretical, and

~ .
* s

“that few formal statements opr2>|icy are pi'oducedg"? 'None'rhelgss, there is growing =

sentiment that improved forecasting and-planning of pLQ“C policy is necessary. -The
pattern is increasingly to view science and techpology ds instrumental both to planning
e B ! - . ' ’
policy and to carrying it out. It is thought that wige use of science and technology can
’ 4

go a long way in reducing the costs implicit in a rapidiy changing.society.

In a perfectly rational society policy would be made something fike this: goals

. .. > .

would be articudated; various strategies for achieving those goals would then be defined;

a cosf—berjefif'dnalysis of the various strategies would follow.” And the final step would
’ . 7 - ' Y. s .
Jrequire taking action along the lines of the selected strategy..
. oAl - . R ’ - .

. Although for the ‘Congressman there is an-lmqst humorous air about the rigid order
. ) . . ~ . . i

of that process, what we have today seems too far at the opposjte extreme. It involves
making policy;by adding_immediate and discrete-actions. The emerging theme of Congress
’ P A - - A o 2 .
\ . i . . . o] . B

is.that we-must be apable of some pragmatic middle ground of pelicy making At a

N ’: . * N ’ :
© . -minimum, it is believed that public policy can be so planned and orgaQized that

- - ) S. s, - N ¥
s at subordinate orgamzahonal levéls sh0u|d not conflict wufh .

P—

n H R
. . . objectives or go
-

LRI

cff:qjlcy as bemg "q ule which tends to answer qyeshon§ action in fhe offirmative or.
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« the negative. Hence, policies set the constrdints within which activities to achieve

- N —~—

goals must take place. " ‘ ~ § .

’

7 Congress and the federal-government generally are eglling for two kinds of policy

» . ~ .

- -

help from the universities. The simple and straight forward call, asks such questions as:

How do we achieve better health or eliminate poverfy.? The other’is related but some-

L%

what different: How do we formulate policigs, which, while achieving their goals, do
not create even more serious problems than the ones they have just solved? That is,
© P how do we anticipate the problems discussed in Rachel Carson's Silent Spring?

’ 2. WWhether systems theory is a response to compelling circumstances or the cir-

. cumstances are recognized because of systems theory, there is a widely held belief that
‘ ’ L -

‘ N \
sciene and technology have made ‘our society into‘a highly complex system. Perhqps}’r

'y

the politician more than the rest of us has always appreciated that actions in one area

v X &. R
have prqfou"nc’ effects 'on highly disparate areas.. What Congressmen see as being one
~¥ . - 4 )

. of the maior’goﬂsequew'j\if"e‘,s, of s¢ience and technology to ddte is a changing of the time
’, : T, .

- Y [l . ' C e . , v ) ) )
’ scale. While irf H\gpasf it was recognized that individual goverﬁmepfci actions might
CoA % have wide-ranging ragifications, thére was sufficignt time to take compensating action
. ‘ RN . )

»
[

negative. With the collgpse of time that the new,technology has

3

far fho§e that were

bl’ t C!bOUf, it now seems necessary to anficipme thf adverse consequences Wl” .
A < . w . . -
! * R | C

-t : -

-
.

result from variows poli¢y options. .

" With the recognition of this interrelated_and,accelerating sxs;?:em the federal.
¥ - ‘ .

“government is makir;g increased demands on the universities: Many believe that since

’ ‘the universities have helped society meet problems in the past, they are the logical

P




.

places to find the answers to these new problems. Further, there is a negative impefas,

Even those who express less ¢onfidence in a university do ot know where else to go.
This is not to imply that there is no role for other instj ions, such as the not-for-profit
a .

.
or the profit-making concerns, but rather that all resources will be needed and that the

. R . .y o
universities are especially critical. -

>

This hope placed in the universities'is reinforced by a belief that the mefhodolc;gy
L 3

~—
e

is available. It is that methodology which is loosely Iabeled)\'sysfems analysis." Thisis
v -

a belief that the techniques that the RAND Corporgtion ;Jpplied to Air Force problems

and that were later applied to the Departa@nt of Defense can be applied to broader ~

public policy problems. For instance, the Clark Subcommittee stated: '"The Subcommitree
. - D — s ~

finds the systems approach to be a promising way to meet and solve some’of the cémpiex e

»

. . . 7
socia} and economic problems confronting state anci local government:"

2

It is also accurate to say the approach of Congress and the federal government to
o P

s ’

. the'university is schizoid. While Congressmen believe that the universities have the
intellectual resources; they wonder if the universities can organize themselves to respony.
- : . T .

One ‘problem is the fracilifion‘o_f autonomy “where the university has admitted only relu-

tantly in the past that other universities also exist--and then, let us face ﬁfainiy for

the purpose of arranging football schedules. . . ." 8 Secondly, there is the probiem of

the "walls of separation” between disciplines. It is in response fo thif.last problemthdr,

’

there are continuing calls for ", . . the training of middle-men capablé of communicating

-

» ‘ - . “ \
+  the results of research to pracﬁh’oners and the problems of practical decision to social
; * ,

+ sciefists. . .The need for such aids in the process of utilizing research findings and

{Jl “ ‘-
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converting abstract’ ideas i‘nfo practigal policies is affirmed repeafﬁﬂiy throughout = .
g N ' N - .
- R . " * -~ N \‘
¢

these volumes." 9

S
disciplinary, multi+

’

It is not news to anyone who has spent time 4n Washington in recent years that

vogue. This

—
.

. R /
Washington is convinced of the value 6f inter-disciplinary, trans=
»

- disciplinary, or cross-disciplinary work;, whichever term happens to be in
. - . R - .
would appear to be, in part,”a reaction of the frustration felt in dealing with the univer--
spread in the univer-

-

®

X structure.,” Perhaps no rule is more wide

sities and their disciplinar
' -
sity today than that which says: "When applying for federal support, make it inter-

disciplinary." Leland HaWofth arficuLafes the ultimate of that view: "It seems to me ‘that
. * i v ,
the integration of knowledge gained from the social sciences. . .must be infegraf,éd with
» " . } . .
<« -and so an important part of our future thinking
& .
, ‘

Ahe knowledée of the harder sciences.
is to try to bring this about. . ]9
he clear word:

- . A {
In summary, then, the hearings and reports of Congress convey t
Ip; the universities have the creative talent to give

'
e

The government needs public policy h
¢
method, and at present the universities are inadequarely

s

-

) .
it; systems analysis 'p‘rovides the

N
y

organized to offer the help.
pense to this feeling=-one should perhaps characterize it as a sense--

It is in res
that federal agencies and the Congress are grasping for new ‘organizational approaches
ing: ". . .We believe that there need to be some

Again Haworth articulates the 3(
v .l . ‘
additional centers for advanced specialized research for attacking some of these multi-
' disciplinary problems, centers for such things as the study of urban ecology, regional
o : 4 o o
planning, economic analysis, thihgs of fh‘af sort. *This does not mean necess?riiy fha/
- hd '

R

[ 4
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O
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Aruitoxt provided by Eic:

- N ~ *
.
- .

one sets up X new insTitution, although in some instances this may be called for, but”
L 2 Vo - . *
rather. that the resources of the university or several academic institutions be brought

. N . -

v

together from o broad range viewpoint and have an integrated attack on some of the

-

problems. ", ‘ ; P . .

.

- R .
It is in response to all of the pressures discussed that programs in science and

. (. RN -
public policy are grdwing ond in my opinion should grow. -

i

AY




. REFERENCES -

LI ‘.

Secretary of Labor Willard Wirtz'in-U.S. Corigress, House Research and Technical
Programs Subcommittee of the Committee on Government Operations, The
.Uses of Social Research in Federal Domestic Programs, Part |, 90th Congress,
Ist Session, 1967, p. 339; (Cited hereafter as: The Uses of Social Research.)

U.S. Congress, House Subcommittee on Sciénce, Research, and Developmént of the

: Confmittee on Science and Astronactics, Inquiries; Legislation, Policy Studies
.Re: Sciepce and Technolddy, 2nd Progress Repart, 89th Congress, 2nd
Session, ,]966,’ p. 24, . . . .

3
3

Report of the Committee o the Economic impact of Defense and 'Dis‘armamené' :':;;‘ e
- Gardner Ackley, chtirman, July, 1965, pp. 16-23. " <

R G
Phu SN

U.S. Congress, House Select Committee on Government ‘Research, Nationat Goa’s’ a
and Policies, No. X, 88th Congress, 2nd Session, 1964, p. 8.

Ibid., p. 2

l
o

Ibid. - . . ,

U.s. Congress, Senate $8bcommittee on Empi,oym'enf‘, Manpower,-and Poverty of the’
Committee on Labor and Pub’ic Welfare, The impact of Federal Research and

. Developient Policies upon Scientific and Technical Manpower, 89th Congress,

-

- James A. Perleins, The University in, Transition (Princeton: Princeton University Press,

' 1966), p‘64 ‘ Yol a ‘ L

.
K

The Uses of Social Ri‘esea_rch, Part I, p. ]Q,

-
P

\ . .

- Statement by Leland Haworth in U.S. Congress, Senate Subcomrmittee on Government
. Research of the Committee on Government Operations, Hearings: National
Foundation for Social Sciences, 90th Congress, 1st Session, 1967, p. 69.

Ibid., p. 70.

!

L

2nd Sessin, 1966, pp. 58-59. (Citqd hereafter.as: Impact of R & D Manpower.) -




. S 3 .
| : ﬁ g3/
. ’ an
: 5
. wet s .
’ )
‘ ) A -
| e T -
. A ) - L4
UNIVERSITY PROGRAMS IN ~ . :
/" SCIENCE AND PUBLIC POLICY . Ce e
' e . " By Eu?éne B. S‘kolnikoff S I . im :
\ ' ) : )

-

' , M E&rly in 1967 a group associated with the AAAS* decided it was time to b;-ing ‘

together as many as possible of those in universities and government activély involved

4 L ] .

_ ‘ ? . ‘
in developing teaching and research programs in what can loosely be called 'science -

3

and.public policy studies." It was decided.that a series of symposia should be held at

.

the-arnual meeting of the Association in New York in December, and | took respon-
sibility for making the def%:iled plans. . . ‘ . \

The results of fhﬁe sessions wiil. be reporfe‘d briefly at the end of this article, but
. . . ”

first the results of one of .the steps we took in preparation for the meetings must be given.
! S . .

’ . In the'spring of 1967 we distributed a queAtionnaire to all of the universities we could

-
4

t

.

J < . - '
#locate that had taken positive steps to-initiate teaching and/or research programs_in
science and public policy, or gpF}eared to be about to do so. The questionnaire was
designed to elicit information-on their focus, pattern or organization within the uni-

versity, number of faculty, student Body, and other related questions.

~

.

* Don K g Price, President of the AAAS; Dael \7Vo|f|e, Executive Secretary; Emmanuel .
Mesfhe‘e, Harvard; Eugene B. Bkolnikoff, M. |. T. and Secretary of Section K of . . ~ ’5
the AAAS, L

.2
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or of differences in self-image about what each university was doing. Still, the results

o

N \
’ - N

. Our objective was first to get a feeling for what was going on in the field, and .

. 2
second, to see if there was a favored pattern or organization that mighf be of interest and™ |

> v

use to others. - We met the first objective fairlypwell, but the hunt for strong trends either
. | . 9

*
. .

in organiZhtion or in focus in fact showed a great vaitety with little pattern emerging. In

0

part, the difficulty was one of differences in definition of the field--of which more later--

{

*

were jaformative. . L A : e
' A he . l . N / -
Some thirty universities were polled--we have now identified over forty and quite a
R ' - . ¢ -

. ) - P, ' .
few others are jnterested--and twenty-five usable questionnaires were returned. ‘Of those

twenty-fivg, eight had programs of teaching and research in science and public policy” 1.’

that were orgrnized as separate identifiable programs, as contrasted with simply offering

1

[

1 ¢ . . .
coursés. These th were Harvard, Massachusetts Institute of Technology, Indiana,
! - ' . i -

Y

. I
Columbia, Case-Western Reserve, Pirdue, the University of Wisconsin, and.the University

of California at Riverside. Three others were on the verge of starting such programs:
. . . ’

California Institute of Technotogy, the University of Denver, and the Universify of Virginia'.

=

.

Five universities offered graduate ccurses only as’bart of related curficula, but hot as @

L4
separate program. Six others offered undergraduate courses only, and the remaining three
. r S
had considerable faculty interest, but without specific courses os programs gs yet.. Quite

*

.
aem

cledrly, this last category of "interested faculty" could be expanded enormously if we

N
A .

simply contacted more universities. .

- ‘ #

The first category of universities with idenfifiable%&rate science and public policy
programs is in some ways the most interesting for us here. Five of the eight are graduate

level programs only: the other three are at both graduate ‘and undergraduate levels. At all
- .

-

34 .
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. . .o . Soe 15,

" -

- eight a student can specialize in the field for a degree--either M.A. or Ph.D.--though .

¢ v

t  for some the dissertation subjeck constitutes the "specialization.”
/

In five of the eight, the pusgeam is centered primarily in the government or poli-

.

tical science department; the other three reflecting a broader university involvement.

s @

However, in all cases courses are normally open to the entire university. The numbers
of student majors in the field vary from a high of fifteen at Indiana, to twa-at California
at Riverside, (no response from Wisconsin). In 1967, Harvard hdd ten majors; Columbia

twelve; Massachusefts nstitute of Technology six; Case Western Reserve seven, and

, .
Purdue seven. .

& . It was interesting that in six of these eight, typical class enroliments wéuld have

_one-fdurth to ong-half of the stidents from outside the department in which the program
, T - -

. was gentered. Moreover, the undergraduate specialties of those enrolled in Ph.D. pro-
™ , . )
grams in seven of these eight--agoin no response from Wisccnsin--varied from mostly
- L4 .

+
. L

et . . . . . . s .
natural scientists at Purdue to all social scientists at Riverside, with three reporting roughly

equal splits among natural sciences, social sciences, and the humanjties.

-

The primaiy themes of the teaching programs of these eight varied enormously, but
six of the eight included policy -making for science and technology as a primary theme.

Others menticned frequently were international affairs, impact of science and technclogy.

. »
on society, and public administration. R :
‘ [

Four of the eight--Harvard, Columbia, indiana and Wisconsin--reported g separate
idenfifiabfAeorch ;:arogram in science and public policy that constituted more than

simply feochingl‘r'elaf_ed or dissertation research, this being clearly a matter of definition.

- .

- t




Y

"just established such a center in the #6ring of 1968. The total number for which informa-

= ’ . ]6,
’ 4

Three of these were organized as research programs on a university-wide basis; only Indi-

r oy

ana's organization was entirety within the Department of Government. Harvard and.
Columbia had established 'separafé institutes or program$. with independent status within -

i

i -

the university. One university--George Washingfon--whici} did not send in a qu'esz-

1

naire, also has extra-departmental organization-for its research program and others a

moving that way, for example, M.I.T, The State University of New York at .Albar{){,

~ -

tion is available is too small to discuss research focus with any usefuiness. ' .
The. five un'iversifies offering graduafi; courses, bl;lf'winOUf séparafe identifiable

prc;grams, are New York University, Vondérbilf, Princeton, ;;le’, and the University

of California cx'f Berkeley. In the case of all but Princeton, students can write dissetta-

tions in the areq aé w&ll, so that in practice these programs shade into the eight of the

B

first catggory. Still, in ]%Ef least, these universities did not consider that they had

an organized science an¢ p

policy program. As noted before, the difference may be

e .

more ene of self-image than of real substance, or of formal versus informal organization.
, .
Those witMendergraduate coursés only were the University of Califofnia at Davis, *

Duke, Dartmouth, Florida State, the University of Wisconsin at Milwaukee, and the New . ¢

~
.

School for Social Research. ) ’ ‘ , ’

e
»

The questionnaires also asked for other information related to professional matters of

-,

interest to those working in the field. For example, responses were %olicited on whether a

2

. L !
professional organizatiop of some kind was needed. Ten.responded yes; fourteen no.

4 -
-

In response to a question as to which organizations were lotked to for.communication
/ . N -

v
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-

with colleagues or to reporf research results, . the follow"ﬂg were menfloned most often:

informal commumcanoﬁs, foyrteen; AAAS fwelve, APSA, éixrASPA, four; ASA fhree,‘
and ,OECD, two. " . ‘ ' T ' ' .

'
.

" When asked if ¢ new journal was needed, fourteen responded no, five yes, and the
P " . - - _—— = »
. remainder g¢don't krow, " (one no response). However,: it was quite tlear which existing

.. -

journals were indispensable: Science ‘was mentioned twenty-one times; Minerva, fourteen;™

Bulletin ofthe Atomic Scientists, twelve, and Scientific American, the American Political

—

’ ’
. L]

Science Review, Science and Citizen, and the Public Administration Review, each three

times. All the rest were mentioned one or two times. When asked in which journal res-

- ' ‘ '

pondents would prefer to report their work, twelve mentioned Science, four the Bulletin of
P - ’

the Atomic Scientists, and all the rest were mentioned by oné™or two respondents.

-

. Eléven reported financial support for r'eseargg was not 'bdequai’e,&uf eight said it
Q - L
was "adequate. " ~ The rest did not respond or did n know‘ When asked if more communi-
. /

.-
N

catiéns channels among practitioners in the field were needed, an overwhelming number,

eighteén, said yes. ’ ' - .

- i - ' .
Finally, in response to a question about what problems ought to be discussed at the

December, 1967 meetings, those most f}eqqen’rly‘ mentioned appear in the table belgw:

L — : !
Problems of Communication among Relevant Disciplines =11
Curricula Deveiopment o r 9
Setting Research Priorities for the led 7
Research-Methodology . - 7
Setting Boundaries . ) 6 .
. * Relations with Government . 5
Defining the Field and its Evolufio; ) 3

As noted earlier, these results are fnferesfing, but are hard to catedorize in a useful




—

.,

' 8.

—
[ -

s '
way. The sample is small and problems of definition are critical . Perhaps the most impor-

tant problem of definition is also an important substantive one: Is science and public policy

a "field", a discipline, or simply a grouping of research areds? This paper is not the plage
to settle that point, but it is a critical question whtn attempting to elicit comparative

information. Where are the boundaries of this "field"? Should the history of scjence be

included? What of the sociology of science? What of programs in defense studies or in

urban affairs?

-

There is no answer to these questions, and in my view an attempt to set boundaries

is a mistake, at least at this time. Rather, | tend to consider science and public policy as

\
an "area", much in parallel with geographical area studies found in many universities.

This has the virtue of preserving the need for those concentrating in the area to maintain -

their own disciplinary focus, while also recognizing the need of working with others with

i

other disciplinary dpprooch‘e‘s and methodologies.
\

needs more extensivé treatment in another place.

This is an arguable position ond one that
. Let me close by reporting briefiy the resulrs of the December meetings and the pro-
jected follow-up. Severaltraditional symposia‘were scheduled in subjects ?el;:fed to science
and public policy during the regular AAAS sessions. In addition, an invitation difner and,

most important, an unstructured@orkshop session were held to provide an opportunity for,

unfertered discussion among the fifty or sixty ,scholaﬁin science and pdblic policy who

came to New York These informal sessions, in particulag were quite successful and provi-

v .

ded an opportunity for the airing of problems, views, and suggestions.

There wgs a clear consensus by the end of the workshop session that some form of

38
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organizational framework was needed to enhance communication among those in the field. .
! C !

. . '
As chairman of the session | was instructed to form a working group and to proceed to /_l

v -

. -
deyelop ideas. The group has come up wjth a proposal for an interim organization, small.in.

'

)

size--as small as humanly possible--attached to'M.1.T"., that will gain experience over
i . ' : &
v ' 4
the next two years {n what is needed . After that time the situationf to be reexamined to 4

\

. determine what Wind\of permanent organization, if any, would be useful . ) A

-

. The fungtions of what amounts to a small secretariat would include:
. s . )
. 1. Praviding a natjonal E‘_)CUS for exchange of mf-ormcmon for receiving hd ach,rl\g -

on ideas for seminars or specific programs and for maintaining contact with uni-
' - [ Y ' - :

versity programs. In(shorf, roviding a mailing address and secretariat to facili-
Y prog p g 9 _

tate contacts among those interested in develbping science and.public policy

-

university programs.

. . =, N . . . ’ ) .
2. Arranging seminars, meetings and conferences as appropriate. The assumption is

] «  that annual meetings in conjunction with the AAAS 1ne‘e.fing will be arranged to

4 . . '
' continue the pattern set last December to encourage the gathering together-of a ‘

.

large proportion of those engaged in university programss In addition, special
meetings with more limited attendance might be set up from time-to-time on speci-

tic subi/ecfs of interest. Many suggestions of subjects for such meetings were made
’ - — A

- at the December workshop, aind it is clear that there is a need for such sessions |

i

devoted to the interests of those in the field.

5 . &,
¥ Making provision for ‘easier access.to bibliographic resources and for distribution

- -

. ~

of relevant information pertaining to source material. The availability of relevant
, . :
;




| ) J : kS

bibliographic material is.a problem-in this area as in many others, but it can he

A
® N -

.

most serious for those universities without easy access to, or knowledge of,

T
I government mdterials. Over time a small secretariat"doncerned with this prob-
|

lem may be able to render real assistance through provision of timely bibljo-

graphic information.- One likely step, as an example, is to make it possible, for

-

. . - those universities with unusual library resources in science and public policy,
| - -

« *
such as Hagvard and Columbia, to arrange for their accession lists ano‘card

catalogues to be make available to interested parties. In addition, the secre- .
) - v
. . _—
tariat could facilitate the informal exchange of reprints, student papers, and’
7. ﬂ)‘ \. - .

-

other mateyials as tppropriate. It is not envisaged that the Conferance will un- *°

dertake the reprinting or distribution of any papers on’ its own except in connec- .

N .

“tion with Conference-sponsored meetings. | /\' _ s .
L]
4., Mdinfainin.g an address list of interésted scholars, government officials and others
_ - . 4
interested in the development of the field. 4/ ® ,
. .

‘o

5. Prorr;ofi:\g the exchange of informatjon relevagfo.fhe devetopmentof university '~
- . . . . g ¢ . ; » . ’

programs in science and public poljcy and to the design ?f course curricela ¥ | &

[ - . . * ’ -, )

" Considerable sentiment was expressed at the De¢ember 1967, meetings for the

— . : . <
. ) ) o

“value of exchanging jdeas and experience on theestaplishment of new univer-

.. 7 oL ‘
. PN -’ ,
sity programs in science and pu}c pelidy,™on the problems emcoyered in obtain-
ing endorsement and participation of the relevc?wf"disciplines' and on the design
of .curricula. It may'be advisable hho’ld‘oné or more meetings on this subiéct, ,
. ' r 4 .

but the exchange of written materials may also be useful.
. i

.. ' .



-
.

- 6. Provudmg mformahon on gove,[nmenf arlll pnvafe programs perfmenf fo the fleld

. such as, research functs dnd fellowshlp and trammg programs. Once again it was ciear

*

. ’K\ aMhe‘ﬁecember mgeflhgs that many individuals were not aware of the availdbility of
: i

0N . " | 3
> ‘ . - -
research funds for themselves or their graduate studenggs, nor- qare of fellowship pro-

grdms or the many special training programs of interest within the government. It rr:ay

L v

. ‘ H ¢ -
be Usefutffémh?‘rnmenf point of view to hold one or more meetings with scholars " -

- and teachers in the f®d to discuss fhe objectivesand plannihg for these government

programg. ‘8 » - s ) - .
- M , ’ ‘ - : ' . " > -
7. -Fcrcili'fa?ing fhé\gi\sfr‘ibufiogf information pertaining foimploymenf possam
v K N ¢ 'W ‘ . ’

for graduates in fhe field. Some kind of matching of'opggrtunifies with available

' graduates in’ science and public policy may prove to be quite usefulam,
“ I} r ) e . . N . N

8.7 Publishing o ngwsleffer or other informatioh bulletin. As o communications medism,

' . o Co . T
. ¥ " ‘ . . o ® /‘\ .. e . [
it may, be- quite ys&ful to'distribute some form of newsletter with information on forth-

-

* LY

-coming Congtessional, o Exec_tlvel studies, special developments of interest, personnel
' ' . -’ . v
B - . r] - - rd " »
chang’es, informaﬁon on pertinent meetings of professional sécieties, and,similat infor-
L S S
mation. Sﬂch aewsletter would probob_i)/ not be stdted immediately, but would be
[ e . % . ) ‘ . ) 2 ! ’
experimented wiﬂl'ov_er the peried of thd grant to determine its usefmness; A
ol L i . - .
-, The organjzation woulgl have a steering commjttee and is tentative® calted "A Conferv
. \ . > ¢

_ence for\Scrence and Publlc Polroy Sfudres "ot wuli come sinto bemggs soori as some funds can

. W . . .

/ Com
be ralsed . . . . ? )

* L

C\ One fhlng is clear *rO\g:jll fhls fhe mferesf in developmg a solud base of science and * -
. \ *1 P

oy

. ® K
public polrcy research cnd teaching is. grong rapldly fhroughouf fhe country in the universities

p‘nd the governmenf. The 1967 surgey 'reported on here s we|| ouf of date |ess fhan d yedr

latér; ig.wi*ll be ingasting to repeat su\ch a’survey in" 1968 or 1969.®
N Y . )

&
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COLLABORATION AMONG #ECIALISTS: . - .
SOME PROBLEMS AND PO smu,mss : LA
. N . . \
By Claire Nader i ™

’
i [N

A major‘contemporary problem is to Understand the social rele of science and tech-
L ] Lo~

L

" nology=--what it has been, what it is.today, and what it can be so that the results serve
2 .

s “. mdh'sneeds and aspirations. ‘Tl"‘ is especiallyr important singe different interests of greatly,
* ' ’ N 4 4 " . hd s
. ’varying 'power compete in decisien-making‘processes and proquce consequence;)of varying -
cekts and beneflfs Ihe choices we make regardnfg fhe de ent w use of science
¢ matters of bas:c mport—once, affecting as\,they do thé gubhc fare now and in the f%grre.
. v
- The .éerffrall_ question is one of controlling or being controlled by the dynamic forces.released
*+ by the prodyction and application of knowledge. The probﬁem, then, ism“ than to
‘f . R :’ . ’ * - ”, ’ ! ;'! -

“ew- . v * 3 ’ o3
- weave a unified understanding of the whole process by which science and fechnology are
- ¥ . . rg ) ) . , L . ,; B
W"developed and then gpplied in a social environment, and of thegonsequent outcomes.
* ' 4 . . * ‘ ' s

' " . B , ‘ 9 -
) ) The cbmpelling need fQ Undersfcnd the_ impdcfs of scienc'e and gewblogy on sog:iefy
. 7 ,

te
’

& dlcfafes a prlme ro|e for umversmes More conanous, responsuble and mq‘hvbfed efforts
<1

~ . -

v+ Institutipnal frameworks thch'sustam such underfc mgs. Loy ed in the h-fle of f"us séminar ’
f . 9

‘i
v . ‘ » 2
< ..are !mfu’canf ini!@{rl and prachcal problems for feachers,\_ researc,hers, and adminis-
. . A i

-

) frafors in-institutions ‘of higher jearnmg We need to, be clear about th in designing pro-
—
T -

. ’ e

grams of teaching and reseurch concerning fhe/meracf:ons of science, technology dnd

public policy. .. o ] . )

U’
ERIC 3 o

Tt Providsd by ERIC

) gdevelop the M{qunsufe knowledge need to be made»by the acadam,lc community within® * )
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. One of these problems is highlighted by the multi-disciplinary characteristic of the P

‘

study of the social impacf.s of science and fechnology; Although the extent and kind of “*

col labogation required among the disciplines gre defined by’ the particular profgjem under
< ” s g . -
study, there is little question that linés of commUniéation néed to be kept open if the

Y - A .

problems resulting from scientific advances and uneven patterns of applications are to be
5 - ) '
understood int anythihg like their proper shape and distinctive qualities. The cc‘operafion
14 ~—— : . .
of specialists is vital for, in the final analysis, such individuals will determine the form,

— .

substance, and quality of university programs in pdblic policy for science and technology.
[ . N s - ¢
“ Thus, it is important-to regognicé c.:/nd‘avercomé obstacles which deter producfiw}e colla-
» \ £y )

1o [N
boration. o ©

hd -

. . Sy R o i
. Some of these can be ewsily recognized. - The difficulty is to face up to them, an

es;;'eciq‘lly_. hard thing 40 do when "facing up to them" means, in great part, the enlarge$
p——n ! ’ R F
ment of the professional perspectives df highly specialized persons who have devoted”many

‘<, . ) .
years qualifying‘as specidlists In some particular aspect of a discipline;, rot even in an

. . ~ : 1
entire discipline. Exposure to inter-disciplinary acfivififs in this areq of inquiry has

,

. f Lt . .
: Rmpressed upgn me that substantive collaborative.enterprises will not be easy to establish
. .

L. . fora nuniber of reasons. The plgnning ué\conducf of two conferencss, each of which

L) (]
convened twenty-five to thirty persons trained in the ;:?wsical, biological and social sci-
- N .
ences, engineering, the humanities, and the law to consider aspects of modern science

»

and fec‘hnology's r'élationsh{p to.human welfare,” gave some indication of these. Onf—

-

thd Qenference oA "Science and Cont.emﬁorary’Social brovblems":,\&as held for a month in °

the summer of .1964 in Oak Ridge, Tennessee; the other--a conference on "Science and
oo : o 7

-




-

/ . -
oo . '
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. T 4 N . . .
Technology in Developing ‘Countries" was held for one week, late in 1967 at the American .
* ’ ) L ) - -
University of Beirut in Lebanon. These experiences qnd others point o some of the diffi-,
culties-in communication between the disciplines which must be considered in developing
programs of research and teaching. . . . Y .

’
=

One difficulty hindering collaborative efforts, especially between social and nafral .
. . ., . - .

scientists, arises from specialized perspectives. The trouble is that we are.well frained -

‘ , ! ‘B -
tind badly educated. We have recognized this pitfall for some time now and readity point

) Y . / A . . . *
to articulate spokesmen ‘on the subject of the dangers of specialism. “Over forty years ago
. y 1 3 .

3

Alfred North Whitehead in his Sciele and fhé Modern World (1925) cautioned us abc;uf
1 T - :

Q 5L ‘ .
"a celibacy of the infelle&which is givorcéd from the concrete contemplation of the com-

* 1

- ) . . :" .'h . ' 1 ‘. . 3
plete facts." He warned ggainst "the réstraint of seno?s thbught within a groove [whe:’eir‘f

r

Nthe remmder of life is treated sm?erflclally, wnfh fhe mperfecj cafegones of thought

-

fu a9

derived from one profession. " Over twenty years ogo Jose Q’fega y Gasseff echoed similar

d

ideas in his Missio.n of the Universify (1944) and more gecdwfly Erlc Ashby in his Technology
0 \

and the Academics: An Essay on Uryversmes on% fhe Sclephflc Revolution (1959). .

-

Y +

Alfhcugh these dlscusswns we:e fﬁoughbful drﬁ persuasive,” we have not ef/fecfive?y
& ‘@& . [ : *
heeded them. Narrow professnonal pef:spgchvm still |mpede the deveiopment of associative

¢

:, .

capacities and an instinct for relevcghce along the continuum of mean and purpose. Yet
] < , < . ~- .
public policy problems do not respect the arbitrary divisigns of knowledge which we have
. 4 4 PR 4 N o™
: ' T . a9 L :
created, and therein lies our dilemma. . « , ‘.
0 » = e S y o ,
* N . “ s . .
Our high level‘of specializaTion has placed us in the peculiar position of having con-
N _ .

i » . .

queréd more horizons than we can command. Abundant Q\{idence of t‘his is the h\'any kinds

- e ‘ N | B -

- . . - f . r
: g - . “
R . . . .4 4 P j . q&. ) _
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- of environmental crises which we now face and for which new kinds and combinations of
= R -
.. . ¢ '
. knowledge are needed® In effect, we have enlarged our areas of choice faster than we .

» & v

. .
have improved our ability to make “intelligent" choices. Moreover, we have created dn

" . =

imbaltnce in the kinds of horizons we have pushed back. *

» o

<«

Embedded-in this situation is an’educational problem. We usually teach a specialty

so that progress is made within "its own grooze.of abstractions, " ‘as Whitehead put it, to

the detriment.of abstractions which are adequate for understanding the complexities of »
; ) -
. modern lifi%._ Unfortunately, specialization has given impetus to parochial habits and atti-

tudes and has significantly reduced the common fund of experienceé among specialists, How-
Ve o ‘

ever, such habits and attitudes do not necessarily ha)/e to ves&t}t from specialization. Much

depends on how a specialty is taught. Toward this end we must not assume that the educa ¥

tional*problem in‘the universities can be met by a good dose of- liberal arts subjects

. . ' . AR . ] . * Lo ,
Present-day training in non-technical subjec mdy be as highiy specialized'as anything
found in the techfilbI subjects. It is not a matter of a corfrontation between specializa-

tion and a liberal education, for they are part of the same necegsary fabric .

a t

’ . N ~ N
.whicmave their own. brand of narrewness, so that the result is a liberally educated person?

Hew, then, 9edu@te in the techhical, social and humanistic studies, all of

’

v . N ' .
| siggest.that we make the various specialties the basis for a liberal education,” emphasizing
. o —
the relevant organizing ideas along with the techniques to be mastered The source of

- -~

~ .

. R -
stability here is a sound grounding in a subject “area, and'the source of innovation and
. - .

invention is some understanding of, how that subject matter relates to human purposes-

" ‘

Let me try 33|lusfrate. v In a course in aufomot‘ive' engineering a discussion of the

L) §

~ -~




.-

- - . . . | , . SV
pri‘orify to be given safety ,d?sigr; ajong with factors of cost and markets wWould help etch

Y

more clearly the problems of competing values, and how they are, and_should be resolved, * )
. \

* to promote thesdignity of man in hi®pursuit of hopptness. 'In this magner an engineer will
: . "?‘gﬁf

have to face the profound humar implications in such concepts as "up to a certain point

~ . - oy

) fhf country has made.a decision to tolerate accidents.” As a matter of historical fact,
IS i . .
this country permitted a decision for an awesome toll on'life as the alleged price for con-

structing a railway system. As long as brakemen cost Jess than the technology, to eliminate
the surrounding risks, I’OIII’OOd operationis consyped brakemen until a number of'msmtenf
Kmeers f und a way to inject anrbrakes and the automatic coupler after yeaas:‘of urgmg

that gtténtion be paid to the defnmenfcl effects of ranway fechnology

l

The ferms and valldufy‘ of this rype of decision are as much within the province of

~ . .
engineering as they are within the province of the humanities and social sciences. The

v

‘introducfion of the "human factor” intg engineering instruction itself is a much more

effective way to stress its importance than the one-fourth humanities requirement in engi-

neering curricula. It might even deepen the student's appreciation of this requirement,
. 'Y .

better enabling him to pergeive its relation to his "major. "

- . - . ¢ o rd
. Once the budding engineering student is trained to examine the technical and human
\‘ ~

L

"

aspecfs of his spe‘cialiy,‘he begins to think of this mix of factors as an intrinsic part of his

professional knowledge and rgsponsibility. Piop;r traihing should-articulate the scope of

his responsibility and.provide'an engineer with standards for professional conduct in ac¢tuai

practice. It should help him appraise a problem comprehensively and recognize that tech-
. ' T P

‘
v =

nologic8l developments can force, as well as enable, ethical decisions. Thus, even though

¢
»
. . A ¢

4
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) L ]
. /
his expertise is limited to only a part of a problem, he becomes sensitized to the additional

-
-

kind of knowledge needed to anwser hastc questions.

] r
il *

The education of students and the seif-education of speaalists must be concerned
o

with the various ways that different modes of intellectual activity can be interlaced for a

fuller examination of a problem and tested for contextual appropriateness. The Oak Ridge |

+

conferer%ce moved in the direction of effective interdisciplinary communication. Indeed,

' |
. \ |
. . . |
it was distinctive mordbfor the kind dffgliscourse conducted than for providing solutions to |
: 5 , . | NS
problems. In any case, solutiorts mean nothing dnless a problem is defined organically ~

S o

with the necessary gpecialized knowledge brought to bear on it.

In addition to narrow professionaltraining, the so-cailed information explosion in
each field of learning has reduced the common fund of knowledge and experience among ‘
specialists, rendering the process of communication more difficu!t. Everf with the best .
of intenkions to communicate, it is not easy for speciatists to shed professional. perspectives

and ®ek the knowledge necessary for study of public.golicy for science .and technology . -

For one thing, it is far easier to talk about that which one knows best. For another, it takes
' ’ o R . ' ;>

~ much intellectual and emotional energy and a heGithy ‘amount of commitment. to undertake
serious discourse wigh persons trained in other disciplines than one's own. This is particglarly
so.between social and technical scientists. At the Odk Ridge conference awareness and

interest in the process of communication agself existed. An appreciation deyeloped that no

-
- . -

L . .,
one viewpoint can alone define contemporary problems adequately, and that past medes of

/

definition need to be reconsidered. Apparently this appreciation has to be acquired; it can--

- »

- . . " ‘ .
ndt be taken for granted among fLained individuals. -Indeed, the executive director of
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) Harvard's Program of Technology and S’oﬁiery reported as one of the Progulc'zm's_ firstyear

age.veme'nfs the increasing ability of fcculfy\memb‘ers from different disciptines--who

had met in seminar during ﬁiacademic year--to communicaie substantively with each

other. .
a

At Beirut what mattered was not so much the speciglfy!rep[esenfed by each con-

" feree, but whether or not the \;iewpoinf expressed and the supporting duta were helpful

‘ . ° .

to an understanding of the problem.s and.possibilifies of de seioping and applying science

and technolbgy to national goals. This concentratjon was ue in part fo the fact that

1
enough of the participants were braodly based specialists, «and in part to the urgency and

.

. .
importance of devequnfry problems. The sheer mdgnitude of these prablems

eschewed parochial (c;laims fo omniscience? Imfact, my present remarks about difficulties

- L 4
in communication are really limited to the U.S. academic communiffy  Specialists in
\

developing countries are not yet so highdy insulated from the social events surrounding

them. There are not so many "of them; nof s the leve! of speciarization as compartmenta-

- »

a >
lized as in the more technologically advanced nations. “
. - ‘

Experiments in’ inter-discipiinary communication are risky, for the organization of

complexity_ is not generally practiced by specialists. Yet, using a parﬁcuidr discipline

as a point of departure for organizing complex phenomena, that which cannot- ail be under-

stood by one field of knowledge, can yield syrpri’singly effective results, both by sfre;ngfhen-

. .

ing tH® distipline itsetf and by mgking a positive social contribution.

This orientation is hard to come by. The narrow professional perspectives of specialist

p

‘_& are fortified by a system of rewards and deprivations in universities which in too many j
l - 4 £
-
. A .o
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instances make inockgry out of an-otherwise perfectly good word--interdisciplinary. For

example, if a physical scientist cooperates with d social scientist on research problems
s . .
*

requiring the integration of their specialties, hec runs the risk o " not being considered a
»

physicist any more. He raust also do independent research to maintain his position among
his colleagues in physics. And, if he takes both sets of research problems seriously, he

carries an exfr‘evmely heavy load. If he is young and still not securel‘y established in his
field, ‘exr.:ursions from "pure physics” are subject to criticism. | doUbt that such criticism
is very often made overtly. Thete are many more effective ways to get the message across.
On the other hand, social scientists emaarking on explorations iri fields not
CA

]
conventionally viewed as social--or within the social sciences moving among the disciplines
* s

.

"seeking #ew outlooks--will need to experiment to #nd the best routes for their purposes,

1

both intzllectual and practical. Since they will be dealing with unfamiliar subject matter-

B 7 ¢ . «
"?“ some casos, they ne=d to be supported and rewarded by their colleagues for venturing

Y

. dnto uncharted territories. Unsuccussful ventures must oe borne by the profession and

viewed as learning devices. * Not every experiment conducted in the physical and biological

sciences is successful. Much is learned from the failures although these are rarely reported.

4 . ) . . . . . ‘ . N
tn short, programs which requu'e.mferdnscuplmary collaboration of one sort or another need
! -

-

to be buttressed with the kind of supporting environments equal to the level and quality of

s _the obiective-sought. :

L 4 E 3
The reluctance of social scientists to plunge into the technical knowledge

HS . . . 3 . . "
bin for information required to fosmulate the problenQLdefers work in this area of
‘ _
inquiry. A feeling seems to prevail that this‘information is alien and beyond them.

What is needed, in fact, is some hard work to master new information and technique

and jo become comfortable with the Yechnical data in coopel“aﬁor‘\ SR R

’ 4
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with specialists who are privy #o this knowledge. Without regular interaction with physical

and biological scientists and engineers on one's own campus, it is likely that problems
»

stemming from the work of these persons will not be identified systematicqily by thé student

of science policy.

. %

Soc,;a' scientists must have sensing devices in scientific and technological work areas

if commitments to the study of public policy for science and technology are to be taken
)

seriously. Steady communication onthe campus itself will increase the social scientist's

—

=

skill in extending his sensors beyond the campus. If his inferaction with the technical wor!d
2. +

-

is-limited to infrequent and sporadic excursions ‘to laboratories and installations outside of

N

v

- . ’
the university, the techpical material with which he has ro deal will not become an integral
; ) i et . . t
part of his miliey. Regular gr continuing invol’ﬁwenf with technical and scientific develop-
' »
ments is essential for the social scientist who is going to be attuned to the substance and
. ‘ ’ s .
méaning of the interactions of science, technology and public policy .

.

Excursions ro national laboratories and other scientific or technical institutions must
- »

supp lement ongoing campus interdisciplinary activities. They are not, however, substitutes

for campus invoivement, and may even be detrimental if the scientific activitiey which
occur at Oak Ridge, for example, are seen as different from those which occur in the uni-
versities. In discussion with social scientists whe have participated in Oak Ridge confer-

ences--designed essentially to acquaint them with such sciences as nuclear physics\or
molecular biology, %o that they, in turn, can consider the policy impiications—| have

always had enfhusiastic reactions from them-to this experience. When asked to be more
. ; .

specific about their gain, ofe social scientist at-the associate professor level put it this

-




-

' - - 3].

way: "Before | came here, science was something way over the horizon. Now | know
. A /

‘ ‘ . .
more about it." Apparently he saw a difference between OakRidge scientists trying to

-
-~

{ understand physical and Bgological phenomena and his own efforts to understand social
.

phenomena. He did not fully understand that both were aﬂ'empf; at discovery, and that

what was new and different to him was the subject matter, not the process. The impressive K
. L

Lt

verification techniques which the physical sciences have developed sometimes cloud the

f

point that all scientists are enggged in the process of discoyery, even though the process
of verification will be shaped by the phenomena being analyzed, ‘and therefore might

differ fromeone discipline f’nofherg Thus, physical scientists tend to be separated from
M ) |
the community of scholars with which social scientists interact on a regular basis. Collab- ¢

oration is made difficulflenough by different subject matter withaut.adding barriers resuiting

‘ v

from erroneous images of technical specialists as individuals somehow alien from specialists

~

- - LS

-

in social phenomena, merely because methodologies differ.

Finally, even if we were well trained and well educated, communication between the .

: L
disciplines would be made difficul{ by-the sheer quantity of knowledge in each field, as

noted earlier. The.morg one lvows about a specialty, the easier it will be to communicate
R T . . . o .

with specialists in that field. Here, however, we have to let the problem determine how

its technical aspects. Nonetheless, a social scientig whose

much we needto know a

ntificor technological components will have to absorb quite
.-

p;oblems have signific

a bit of technical information to become skiiled in selecting what is pertinent. The more
‘ . ____________‘.—-— . . LY

he works in such problem dreas, the mare he will find himself at ease in searching for the
) . s

>

\ : .
relevant information in the technical literature, thus gaining general familiarity with the

’

- . ’ \

-
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\ -
substance of the technical areas.

1

i 2
Clearly, theldrive for conceptual integration will not be without its frustratibns and

[}
-

. failures. It took a long time to arrive at today's high level of specialization. The result-

quickly., Con-

- - H - - - - .} vl
ing excessive compaftmentalization of our thinking wiil not be overcome-
. I . /

!
_-ceptual integration 'iwtequire special, long-term care.

M
¥
Y

A significantifirst step in seeing how different modes of intellectual activity can be
+ 3 .. .

Y -

effectively coordirfafed'in research and teaching is a willingness to listen sympathetically

¥
v

to persons trained;in disciplines different from one's own. The Ook Ridge conference
took this first step. Plenary conferences are reasonable .and sometimes necessary initial

! N > - -
efforts toward, lgosening the intellectual apparatus of narrowly based specialists. At both
5 .

“the Ook Ridge 'and Beirut conferences there was an expressed desire to go info?afer

i

detail. It is important to follow up as soon as possible with frequent, smaller working

sessions where one can develop the data needed to defire certain probiems (including prob-

lems of communication) and begin to discover what it is we-want to integrate, for what

—

purpose, and how.
It is important that the kinds of exchanges of ideas and experiences stimulated by
I'd

conferences occur, as a rule, with some of the same individuals present each time. In

terms of physical proximity this can easily happen on a university campus. A leisurely

.

approach to interdisciplinary communication is to converse daily on a university tampus
4 1

4
-

with colleagues from different disciplines so that somelbndersfanding is deyeloped of the
subject matter which comprises a discipline, the questions it asks, and th techniques it
1% .

’ . ‘. * L T e,
develops to answer them. Understanding and respecting the language, perspectives, and

3

-




' ' : o U
substance of disciplines other than one's own is a preeondition for collaborative efforts by

specialists. This is especidlly true for those who do not come to interdisciplinary communi-
1

cation via a.problem that already involves them and for which they already recognize the

importance of contributions from other fields of knowledge. Having begun communication

° v 13

at this level they may discover specific problems which require inputs from the social and
technical sciences for their proper definition. The coalescence of specialists around a

.
v
-

Ve ;
problem which involves them professionally provides a congenial setting for discovering =

useful combinations of specialties and ways these can be made mutually reinforcing.
T f

f -

’

. '
A'problem orientation"emerges as a catalyst for improved communication between *

2 [

social and technical scientists. Cooperation toward solving problems which concern both

-

- Ed ’ . .
social and technical ntists professighally is one of the quickest ways to begin meaningful

“communicaion. Such an orientation can better define a pr‘oblém, provide a pedagogical

. experience for the specialists involved und, important for continued activities, can lead to

] ’ :
social relations--outside of purely professional exchanges-<where learning by osmosis tan ~

go on. The social scientist, from his viewpoint, cah play a dual role of participant-observer ,

since study of the scientific subculture may be one of his main interests in addition to the

particular problem under collaborative analysis. In studying the scientific 'subculture itself,
= ’ " ’ * ' \/ -

he has to depend for information on the goodwill of the technical community as he examines

5

its place in society. Technical scientists are not tikely to undertgke this kind of research.

In any case, in the study of public policy for science and technology the professional
. . - . , - ‘ -

responsibility for establishing communication links lies with the social scientists, for the
’ . . . ' ,‘

problems that science and technolody raise.are mainly sotial problems. Their resolution may

.

’ : . ,

)

-
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_ well require the application of physical and biological knowledge. But, unless uhni_c'al

‘ scienfisfs have an exfremely strong sense of social resp'onsibilify for fhe usé’oY their find-

L]
-

mg;’hey will nof usually consnder it their professconal responsnblllfy.fo communicate
. -

-

knowledge bearing on national welfare unless prodded to do so. They may not even recog-
-~

: . R —
nize the public policy implications of their work. Thus, the initiative for communicating -
. - - P
. ‘ with technical specialists fall to the socigl scientists. ' .
I‘ . . h . . . . ‘ " e . ... . -. I ‘¢' h
n eye(imenfs wit gn_felidlsupimary activities it is important fg involve persons who

want to communicate and who can explain their work to gther specialists without having to
: : . . T
use the jargon of their particular discipline. There is somehow, something suspect about a

person who cannot convey what he istryingto do, or who makes it difficult to grasp what

is necessary to understand him. One may ignore his information, but this may be to the .

detriment of the problem-solving effort. '

N » /\' h ’ ’
1t is imgortapt to lead from points of strength when charflng new areas ina par%cular . -
; - ™ BN )
L~ academic setting, A liberal arts college, a technical institute, a umversnff/-wnfh profes-

sional schools--each may well design different kinds of programs.for fhe ‘sfudy of science = -
B z - -
and publlc policy. Faculty seminars need to raise queshons of academlc objectives in deter- - - )

|
'
»

‘mmmg fhe shape and content of the programs. In outlining their form and substance the

faculty -itself must become sensitive to the requirements of interdisciplinary efforfs on the .

< ) e - -

part. of individual professors and on the part of the institution. Both mdlvpduals and fhe
N 4

institytion have responsnblllfms to create supporting environments.

- . rd
2 . .

. . o S
Simulfoneous v&'faculfy sein_inqr's that may bé convened, | would recommend student

) o . ! \ ‘ ’ . ‘ . ‘.

" seminars with the same mix of specialties (or majors), a similar assignment with regard for

. . v S
. ’ d
-
) . A . - Waw -
- .
.




, . R . .. - ’ . -
) 16 see wl{b'f fhey\ come up yvifh‘lg the waj of ideas-. Their in?!gi/fio'r’ﬁ for ini'erd’scfp_ljnoryq s
P ‘ ’ : _
) ' acflvmes are i kely fo be feW¢E°°lf -=if you. satch fhem early enough in their eduwhon—and .
" . PO . . . . *
* the gesult” may Be. innovative. -t is important fo desugn these sfudenf seminars carefully ==
v - S o . : ’
. -» and vieg them, as well as the faculty seminars, field trips, or any other exercise toward
‘ N P - A .
: e . o : . o s aae . 4
achieving programs which'are organjcally/related to the academic setting, as experiments «
/. in search of more effective motes-oF g for teaching and research purposes. Flexi-
L o T A ‘)’
S blllfy in-testing' ideas must be mamfomed‘ for ophmum results. It would be quite a stimu-
. L ‘ l o’ v . -
' |us to other programs if these qxgerimenfszvere repor.féd candidly. * SN
&0 . 14 } o y . - . . -‘ . Y '
a Finalty, when a plan of action--that is, a pr@ram—is formylated, it is important .
to make exp]uc&g its implicatiens for the established, :but perhaps no longer relevant, ways
el - .:*. i 4 .‘ \ . . SN oy é . -
. of the umversﬂ'_x in order to determine its chances for usefyl wotk. "A system of rewards’
¢ - - -
T coYrespond in some fash:én to fhe obiechves set fbr the progrcm -
-, - ' ) , ! B *
Vi X
.- vw i
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noo.

Ehe obvn% flrsf ‘problem in curticulum developmenf in a new field of study is . delineation .

. of the fueld When the field is Hw@rﬂferachon of scnenzké c‘nd fechnology and pubhc policy,

. P \ -
the task of definition is, to say the least, compl'e». Science ond technology have been studied

P -
. ]

’ - 1 -‘ . . . ' - * ‘
from several disciplinary viewpoints. (References to some of .these approaches are appended

. . - -, . B .
T . »

to this paper). Better known @mong fHes‘elvie‘wpoinfs are those described as (1) the history
of science;.(2) the philosophy af\sciegce; (3) the sociology of;g‘cience»,' (4) the political science
, . -8, A s , - ~
- : - T .- N
of sciengfind, (5) simply the sciente of science. There is potentially, and often in fact,
. ) i +

in specific university courses and in the literature a considerable overlap“e%)pg these view-
' v J 9 : ‘7
points or approa%nes. Each'of these approcches may also be taken toward thé study of tech-

- N
noldgy, but in mdny mstances scnence bosed fechnology is sub5umed in fhe ferm ’nce."-

\ v,

l.f ks less |mporfanf to |denf|fy the outer ||m|ts .of, a new field of study, which are in afry

~.

case %_ways chan%fhan acturately to defme itscore. "But fheﬁfudy. of science pollcy,

*

|k qn onion or perhaps the earfh hcs a core that may, so roipeak “be’ peeled off in layers

A
Not everyone ’ dWeee, howeVer; as to wh-lch are the outer and whlch fhe inner Iayers.

. -

‘In my view, the mnermostmosf basie layer in fhe dwusuble Espg}cfs of science ..
) :

policy is the impact o&cnence and technology on sqcnefy In the con.temporary world the .

s
o

f’orces of\sqehce and fechnology, although concepfually seporable, are in fact 50 mufually

B

-« o »

- »

dependenf and synerglsﬂc fhaf f prefer to b'rmg fhem fogefher in tHe composﬂe expression
« S\ . . .



*s

"technosicence " This*does not. rule .out separation of science from technology and vice N\

- - versa whese they are in fact separate phenomenas But in modern society they tend to com-

. . . . .
, bine to-form the syndrome of the universal technoscientific culture that now overlays
» . o

PR
— . < -

¢

.
- . -

. s . o 7
" traditional cultures.among the more 'advanced ' Aations of the.earth. | believe the impact

- .. N -
. r -

{. ~ of scientific concepts and technological innovations on society to be the most fundamental

"3 . . XTI . ’ I . . . &
aspect of the policy question, because it is through inquiry at this layer or Ieyél/;h:f the
- . . . *
"~ * forces that generate science policy are found. » )

In oyr seminar at Indibnﬂ)ﬁiversi?y we have bed®® with a consideration of the meanings
of science andtechnology, their relationship to modern culture, arid fhei; impact upon society.

-

. s
.

# “\nless there is at least o minimat ‘appteciation of the force and effect of technosicence in
g -, L ¢

the world of todgy, corisiderations of public policy for science and fechr;'ology are likely

to lack perspective, 'depth; or full significance. The cybernetics of technéscientific policy
" vissues is, of course, the essence of this major subdivision of the field of public policy for

‘s , = % . , -
sscience and technology . Elaborafion and defcile&examinaﬁon of specific aspects of dcience-

>
3 I

policy intetaction lie fartHer out from the very cere of technoscientific policy study ..

[ Py

| .
Whefher this ospea’ of an msfruchonal program is properly described oipoiifica! science,

[

{

H
- . i ' . . . .
Socuglogy, social psychology, or merely. as gen_erallzed behavnoga,l sciehce seems ummpcrfanf

s j
v &,
. when one‘considers fhe fotally mferdependenf relationship of the subject matter of fhﬁs

.
dlsupllnes fo any adequafL undersfcndmg of the rdle of science In socnefy and its effe'cf
> ~ i - .
. * Upon governmenf Thus cr#ss disciphinary fusndn has presented no ¢urriculum p&oblem r"-us
L4
. ; ~ PP 1
»

s
fcr at Indiana Umversnfy If could give rise to dlfflcu[hes g unlversmes where fraduhnonal

E]

"disciplinary lines aré ieavléu y guarded, but in fhese institutions, if any yef'rem_ci?, fhae

- -
¥ .0
H

study of public policy for ;science and féchnolbgy» would not be likely to flourish.
' 14 % . r
S ‘

!
* v : ‘ : X

L L |
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Between the inner core qf,§o<:|a| impoct and“the outer oners of specific aspects of

«

fechndscnence-pobllc pollcy interaction lies the area of investigation wjth which everyone

~
ra T 0

¢ G

who sfu&s public policy for s scaence and fechnology is concerned Thls Is fhe layer or area

’

-where attention is focused leon the ways in which governmenfs deal w&h science as an '
. . v . ‘. N » -
. - ., . LAY , J L3

institution and a resource. It is the area in which public policy for higher edyaation, for
) ¥ g AR

research and developmient, for international scientific cooperationare considered and in

which the effects of technoscience upon politics, law and public administration are exptored.

T [ [
Four-fifths of the first semester.of the Indiana University stminar cover several aspects of this
) . LR , * . - . . ' - a
majorgarea of the field. This is fhe area of th study that seems most closely related to
political science and to the study. of public admmlsfrahon. It is the orea*represenfed by L

-

most umvers:fy cdurses in science and public pp||Cy and may bé considered as providing the

‘o

(

3+

A

. common and characferisfic subkié'cf maffer'and focus for‘»‘fhelfield.

\]

Lo

Extending and summarizing this comment;on delineating the field, several generaliza- - -

¢ N ~ ’ . -
s \ L~ . , N
)

First, the field is mulﬁ-disg:iplihary,‘ but with certain*traditional ®

»

tions may be helpful.

disciplines assuming d@ primary role in diffe'rer_\t phases 6f the s(.ubiecf. Second, it divides

- readily into subfields and into topics for which fairly well defined ltteratures are available

¢ <
’ - »

-and for which separate-and specialized treatment is feasible. Jhird, the inner layers or «
. Y P a ) . ,
core'subiecf matter ogfhe field imply an undeésfonding of the nature and significahce of

{ -

. i R R ..
scienge and technology, but they do not requite unlimited substantive scientific knowledge.

Obviously, knowledge of one or more sciences and of the history of science would be hi'ghly
v T ! , ( .

beneficial to anyone working in the field.. Solyne;knowle'dge of the subsfcﬂ.ce of séience

I 'y

becomes necessary-where, as in Topics 16- 30 |h the Indlana Seminar, the effects qnd impli=’

¢
H

cations of specific technoscientific theories ori prachcfare considered. .

;
Y H .




- academic respectability usually indicates narrow scope, low level of generality, and
Py .

1

’ — . - ¢
"~ upon the basis of trial, conjecture, and experience in other univérsities. Among the

v' L& . 39.

| 4

The foregoing remarks assume the existence of a field (or, to paraphrase Kash,' a
¥ .‘ - R — N R
"non-discipline® rather than a non-field). Whenever there is a systemic boé/ of phenomena
) N -

.
amenable to study, a field for study exists. As Brewsfer Denny has obse‘rved and our
bnblnogmphncal sfudces at Indlancr avevconflrmed #here is ovlarge mﬁrourhfarcﬁure

on science and public pollcy awaiting organization into an academic field of study, The ™

C : N -
fields of inquiry have already been identified by writers and researchers. “The organization
of the bibliography that is being 'published at Indiana University fHis year with NSF dssis~

- ' . . hd '
tance, and the design of courses at Indiana, Purdue and‘at ¥ of the other schools

. — (3 . ’
now offering instruction in the field have, in the main, followed the foy’cal groupings

-

H

indicated by the literature. The organizational pro‘lalem is not formidable as it might at

first seem. ] .

.- D T —— -

More serious from the viewpoint of ifstruction and course planning-is the level of
~ b . 'S N .

generalization. This has been a continuing problem in all disciplines and will presumably

continue to be so so long as knowledge expands. In a'new field the task is especially

difficult because there is little by way of evaluated experience to rely upon. Traditional

-

L}

. elgborafionv of the subject matter in depth. Although | would certainly be opposed to levels

. . Eud

of generalizafion that were detached from a sofid informational base, | nevartheless believe
.-‘ﬁ . . . .

that the very purpose for which pulic policy for science and technoldgy is studied implies

a rePaflxtely high level of generality,” € . o

. The levels of ger:eralifyrindicdfed b)‘sfbpics of the Indiana seminar were selected

*

N -

v

#
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-
. . 1 N Lo A

- - M -
’ s ’ ' -

.considerafions‘re vant to finding the appropriate level of generality is the informational
’ ! ¥ .

background and comprehension level of the student and the state of the literature. gin

addition, a very practical consideration is the ability and inclination of the instructor,
.As to the relative merits of extension in dep,fh" or breadthst would parapﬁras'e a remark of

George Sarton by saying the both approaches ". . .are equally inexhaustible; they are

.

equal in-infinude." . General kndwledge as Sarten nofed, is not the same as universal
. . .

- * 4
+ knowledge: "One may know a general field without knowing every detail of it. "
s A ) % ‘ _‘ . , 4 ,
In planning the Indiana University seminar we have tried to awgitherystalization at
% o . . L -

any fixed level of generality. The course is a response to the needs aﬁd’fnferesfs"of stu-

dents. These needs, ﬁf?esfs, and fheinfo’rm‘afional'bcc':kgrounds of students will vary .

= _, )
We have fheref%e desngned a course\syllabus fhaf wwdopfablllfy for fhe
oy

md&iua{, will faculuf# study on "’IIS own mmahve, and will permlt in-depth sfudx to

» 4

. . ’ ‘ . , . 'l . "/ A Ov .
* "be tdrried as far as any student is able to take it. Topical outlines amd absfacts provide

®

o detailed and comprehensive overview of the subject'matter of the topic " The outlines
| S L] N - . .
- sUggesf the range, Eomplexity, ‘and ramifications of the topics, but this does pot ‘imply

) |

. that all sub -topics are to be studied.in equal depth or, mdeed, in depf-h at all. Almost

>

every topic in the course could be easily expanded into a ful? fw“o-p-fhre'e semester howr

. course. The references, keyed to the tqaical outlinfs, providesos extensive -and fhorough

f coveroge of the fopfcal fleld as all but the most specualuzed Inferesfs would require.

L)

Neverfhelekf the level of generalsfy will be a matter for decison in any given course for
roe ; -

' any specuflc group of students. The final ge‘ahzahon that | would offer qshls problem

5

i thof the most producflve and-defensible basis for d‘ecnsnon here is the |eorn|ng process of -

a
‘o ’ =

C. - v . . : , »
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" the Mudent. Whatever focilitatesshadent Iparning, and initiaMve in learning, would

- . ., ” ce ~
seem to me to be meritortous,. o ’ .

. N ~

tn any new field of study bibliograplhy presents problems. With the current prolifera-
(1] ’ ‘
.‘ .. . ., ! . “ N ! .
tion of publication, sheer volume of material becomes problematic in many fields and pub-

lic policy for'science and technology is one of 1’hes<;t When, three years ago, we began

to de%elop a curricudm ot Indigna University, w'e\suryied that the gaucity of pulblished' *

. - - ‘
materials would-be a major handicap. But we soon [ear‘fhat the reverse was true and -

that there was a yery large litefature in existence that had not been identified. The refer-

e ‘ -~ K

ence base for.oyr seminar &onsists of .approximately 3,000 articles and books arid we coh-.
-

tinually find materiols that should be added. We have recently published the firs‘f.volur’ne' '

~ ' ¢ ~ .

. , \ o .. "o . . .. . : -t

e of a bibliogroph‘f \scie‘nce{ technology-*and public policy with the assistance of the

- ~ e’ . . 5
Nationol Sciense Foundation. This 500 page volume lists and annotates books, monographs,

. - . ‘ .
- < . . * N
and government documents. For the second volume we alreacy have broughf{ogefher’fwice
. ” ’ )

“ . s
%

os mch a?di,fional\mafefial from an already selective list of journols- The bibliogrophy,
> ’ N ” . .

plus a new b’il;ﬁogrophicall service by the Battelle Institute and numerous specialized bibljo-

~ f s

-

graphies now available, should greatly ease the problem of the selecf‘ion ‘of readings for the

A
.

. designer of new courses in the field. : . ' -
Yo Two different kinds of bibliographicol problems; however, emerge from the nature of

i

the literature. First, it contoins few, if any, general systematic works resembling textbooks.

Collected esbays ond symposia are numerous, and-in major subfields therBare comprehensive
; . AR

LS

studies that eould provide basic reading for. courses in, for exomple, the history of American

science policy. General systemdtic works will probably appear in response to a developing *

H a

) . | . : |




~

clientele. A second proplem, for which soludgon is less obvious, is that of rqpid change

. s -

I

in the Iite'rahg. This circumsf.nce is also characteristic of all fields of study today and

! M - T ¢
especially-in the sciences. The pertinence and vitality of a course in science poligy are

»

greatly increased by use of contemporary materials, and this requires use of the journals,

Congressional committee prints, and other government documents, and frequent and some-

times legally questionable use of Xerox copiers.
. R » ~

The use of contemporaneous material does pose problems of cost dntumé. The peri-" .

~

odical literature is dish'ibufed}%\{er a much wider range of journalg than is\characteristic of -
~

the established disciplmes. Our bibliographical work has indicated that there are at least
« . ’ ’

fifty journals that regularly and frequently publish pertinent material. Unlike éhe‘disciplines-s

of economics, physics or engineering, theRe are presently no journals exclusively devqred to

s - -
» - >

the subject matter of the field. Possibilities for such a journal are currently beingeonsidered.

¥
-

but the nature of the field itself sugggsts that a wide dispersa{ of published writings may _ *
) SCk Rk . : ~

-
~ - .

always be expected. The investment of materials search-time by the instructor moy"fhere-
—— . , . ) . . _ .

N . )
fore be expected to b greater than in most other fields. . i L

]

Extensive.use of periodical material implies costs of replicafon. Copyiight require- -

¥ . .
ments also complicate the use of journals, os some reproduction of articles is'usually neces-

I
-

“sary. These problems remain to be coped with as no immediate convenient solution.appears

3 i ' 4 [

likely. Money for materials replication should, however, be provided in the budget for
.y R s - -
any new course or pr3gram in science, technology, and public pdlicy- .- ,

A final problem of curricdlum development is the preparation of the instructor himself,” -* .

s

) “ . N ™~
the first generation of scholars in this field hos been largely self-developed. They have
. I . )

- | g N
B . . N . -
. \
|
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emerged from diverse academic backgtounds, often byilding on successful careers in other fields

.. of scholarship or of public service, Harrison Bxown, Don K. Price, and_‘Eugen.e Rabindwitch
o A

may be cifed as cases in point, We ate now beginning to receive the first products of a second
B . \

generation of scholars who have received’at least some formal training in the universities that

- -

have pioneered in this field, It seems probable, however, that there will continue tobe a

. -
*

+ v

» horizontal movement of scholars into fh?svfieWciplinary lines. The natural sciences .
. . , b

from the outset of this development have been a major source for leadership in what is essentially a
- [ ]

_social science, although multi-disciplinary; field. .| believe that the contirgation of this

cross-d‘iscip|inary Flow! s indispensile to the VAifalify of the field and should Be encouraged. ‘

- -

We need to create suitable opportunities ior posf-doéfpral reconversion of scholars who

-~

r bring competence in pérticular scierices into the science policy field. ’Exisfing po§f-db¢fora|

“Worograms are generally: intended to deepen the 'compefen'g of the scientist in his special Field

»

: . . '
. of investigation. New types of post-doctoral grants may be needed if scholars trained in the

<

sciences=-social as weil as natyral --are to contribute wifh‘full effectiveness to the field of
’ ‘ , : a : ' :

' - ?

science policy studiesi * :

-
-

A T - ¢ I P
' At Indiana University we hav’d our entrance into this newly developing field a

challenging and excif%r’g experience. QOur efforts have been confined ® the graduate.level of

instruction. The sfud)fr of public policy for science and fechnolognwill probabﬁmain pri=

A

L marily @ graduate fiel&. ‘In the developmental phase of curriculum-mdking it is easier and more

N - economical to work' with relatively small numbers of.relatively mature students. Ultimately, 4
- ; . * . - ) .
H .

. ‘ 5 . . . ¥ . o . .
however, yge part o? the science and public policy curriculum should be made available to
. 143 ! . 3

undergraduads. But this prospect opens another very large field of discussion. It is related to
i ' - “ C

« ¥ .the very large questign of how best to assist undergraduate understanding of science, both fn

i -

H ) . : N
substance and as an iAfluence in the world today.. For these'matters other discussions at other’ | |

s i
times and places will.be necessary. ( . ; J :
- . 63\. : :

%l
<. { .
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REVIEWING AMERICAN SCIENCE POLICY

. L
By Philip B. Yeager )

| am not quite sure that | can say exactly what science policy is. It seems To-be one

- — "

. , .
of those phrases that has come into popular usage without any generally agreed upon definition.

‘In fact, "sgience policy" reminds mefmewhaf'of the old story of the blind.man and

~ - ¥

the, elephant. It depends on which part of it you have touched <- or which p.arf has touched

- s

you. In short, .there does not-appear to be -- and quite possibly there cgnnot be -- any uniform
N ! % ~ * _ N »
concept of what science policy is intended to do, let alone what it may be. r
Now, having said-this much, | will proceed to say what our science policy is, or
what | think it is == if you wi}l overlook the anomaly. i
A .

Please keep in mind that | am talking only about the policy of our natipnal government

with regard to science and tethnology -- and then, for the present anyway, o'nly"'in a domestic

sense.

i

’

T

/

L4

-

¢

What is the domestic science policy of our government? ‘| view It-in very elementary

terms as first the continuing development of science and tachnolody at an optimum rate. This

. *development is of major importance to the nation. Why? ‘There are three mator; reasons.

H
s

&
. , . N ‘¥ : ' .
1. Improved science and jts applications can help Us solve the severe problems which

. . ) : - ;
afflict our society. This includes our national security and has special reference to weapons
+ \ H : !

sysferrg and their deployment dnd use; it includes our efforts to deal with deferiorating physical

¥
* . : ’
. o\ J———
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- . : .f
environments, with crime, with urban decay, with automation, with congested traffic, with

medical care, with racial unrest, with the economy, with overpopulation, and, perhaps most

.

OFQ with understanding the ecology of the planet.’ ’ -
2. Improved science and its support is’necessary in order to supply new muscle and

intellect for our educational system -- without which the ‘uture would, indeed, look bleak.

Government has come to depend on the educational institutions of the nation for the bulk of -

é

its researc

’ <
eeds. Those institutions have similarly come tp depend on the government fob

. aid in developing the

a fact now rather freely acknowledged on both sides.
~ ‘
3. Improved science is valuable for its own sake. It is asignificant part of the

P R .

evolution of human ‘civilization. There was_a time, and no so very long ggo, when the bylk

of our civil servants inwany of the three branches of government. certainly did not construe

science in the pure pursuit of knowledge as a very proper object of the taxpayer's dollar.
AN . v

LY

The scales probably began to tip in the ‘post~Wotld War |l era when Americans became aware .

of the debt they owed to the '‘bure" science of E‘uropé‘ -;g\nd especially to Enrico Fermis,
N ] . ’

-

Niels Bohr, Albert EMstein and Lise Meifner:-: an Italian, a Dane, an Aystrian and a German./.

Let there be no mistake -- the-réal political motive behind even soef‘kccfs as creation of the
f

National Science Foundation was hope of practical gain of one sort. or anothér. But we in -

- 4

government, had at‘leq‘s'f progressed to the point where we recognized that we had to know the

R

e i __‘_wlﬂ» i .

P , : T .
basic tricks if we were to pull any applied rabbjts from the scientific hats Since then,.| .
believe fhe,'e has developed a much niore intellectual and sophisticated view of science by
Congress and the Executive chiefs. [t ismot universal by any means: ~- but there is novv !
. . - i ‘ .
. . * -
. ’ , P .
i

. ]
~
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.. . c e . ' . SV
lafge number who recognize the intrinsic value,of science not alone for what it provides

-

materially, but for its promise in letting man live in harmony with and understandjhg of the

- . »

. .
R 4

- natural world around him.
. . )

The second element of our Federal science policy is --in view of the foregoing -

- .

‘ . I ' N e L.
reasons -- to support science and technology wherever and whenever feasiblé, in the univer=

sities, in industry, in the non-profit organizations -- within the government itself.
. » ~ \
- . +

-« . ' - ; . ? .
And so in the past two decades Uncle Sam has evidenced a willingness to put fax-
— 3 R ]

|

payers' money to uses which would not have been dreamed of, let alone tolerated, three :
. . Y. ' . LT
decades ago. Prior to World War Il federally sponsored research was aimed almost solely at

agriculture and electric power, with a little on the side devoted to aeronautics and certain

N 1

aspects of transportation and defense. Today a dozen or more Tederal&géncies are putting. .
$17 billion into research and development -~ almost ten percent of the federal budget --

ranging all the way from lunar landings to oceanography and from auto exhaust controls to the

) ’

- -

sex life of the aphid. ' _ ] .

-
-

* . . - Y 3 : . 0 !
In e¥fect, a new meaning has thus been given to the constitutional "science" clause --

' ' - ’ !
one not partic"ylarly contemplated by the Constitution's chief protagonists, -Madison, Hamilton, *

.
‘e

and Jay, but one undoubtedly in accordywith the thinking of.such early technicians as Franklin
= . ~ i
/ T
and Jefferson. ‘ j .
s ‘ P o
o . T !
The third element of our fédefaY ¥cience policy has been, up to this peint anyway,
. . -
y {

that coﬁfro’l of. the support for science and technolegy should:not be centralized. No one or ’

3

-

two agencies should be re\sponsible fosfderally_sponsored research, nor should the main ones

whose chief mission is resgarch, such as NASA, NSF, NIH, /AEC,"NBS, ES%A;'Maring .

~ b . ~

e 67 i




- of them.

' _Resources Council, and Coast and Geodetic Survey, be regrouped and housed under a

L]

single roof.. The premise has been, and it is still accepted, that federally sponsored
» - , » - - , -

;science must not be under the thumb of a single supgr-bureau Which might easi’lz prové -
: . . .

- .. .
rigid, biased, or unimaginative in its role as compi:r,oller of all science support.
) ! v . : -

Fortunately, the gdvernment, the academic community, and industry all agree
. . ] : ' - .
on this--and not only in regard to_applied research, which is easily understandable

from the vantage point of agency missipns, but in regard 4o basic research as well. The
’ o

rationale for multiple-source funding of basic research is somewhat more subtle and complex,

but it exists nonetheless and also seems accepted up to this time.
. Is this really a national science‘policy? It certainly is not a vegy complex, struc-
»* + ’
tured or detailed policy. It really is not even an enunciated or riecessarily a permanent

n @ -
policy. It is mostly an implied.modus operandi. And it does not begin to explain how

things work with régard to prioritigs, the relationships between administrator and scier#isf,

-

the probfem of the p;>or versus the rich university, or of geographical distribution ¥ It does

not attempt to describe the scientific estate or the "esfablishment,'" so-ca'led-~though

many gre convinced there is sugh a thing and that it really determines American science.
o .

policy. z

But all of these matters are fuzzy. ‘it is very difficult to publ out any formula or

-

observation which can be stated as a uniform, predictable policy with respect to any one

- 3 f

] s i

E 3
E

r

To take one example--#he 200 BEV accelerator proposed for Weston, Iilinois. What

-~

rationale is behind the prierity given to the accelerdtor? (Not that given to the facility

A

‘ itself.) Who was most responsible? NAS? The Congress? AEC? NSF? OST and FCST?

» » 4

~No

‘

T
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PSACL Or Was it the remnants of the old World Wbr [I Lincoln Labg-Los Alamos awb\ose,
N I *
. L .

gundlng ||gh'l's are somehmes alleged’ to have beeq dommuhng U.S. sciente ever since? *
: B
@ Wha‘gic acmally g’overned the selechon-'of the site 7 And,lm»fhss case, dud an "in-group"
. ’ .

- .

-

-
make fhe recommepdahon, and if so, was its real advuce followéd'-’ These are queshons on
7 Y

% L 3

Wthh we have a|| read ml;ch and speculafed much Ce’fcunly, they are questions of policy.‘

, S -
Just as certainly, very few know fhe%ers, and |'somer|mes wonder lf anyo@ knows fhem' A
.- B - 3
E 3 N - . ,v . ’ L~ ‘
all. . . - v e . e .
L4 . o8 . -

]

- But tie point hgre is to suggest that many of fhe’imporfmf defgils of federally assistéd .
soueohf:d endeavor in thls country are decided w:fhouf responsubu ity to any pollcy, formal
A
] A
-.or MMormal, ofher fhifhe rafher general one_here oufllned Whefher or nof‘fhls is a good\ .

..
‘ -
»
.

thing, "of course, is open to discussion. ., . . e ]
( - - “ ., . * d

? * - » -

Su ose we § ec:ulafe a momenf on fhe "immedi fufure of over‘ﬁmenf-s onsored .
PP P g P

A - LI

scueﬁce in this country. We’ have a|| heard many pradictions,“most of fhem g!oomy Soaof Y.

fhls stems from the graduaf; sl‘uder‘h—draff problem; some -From fhe gol:d proble&ome from ﬂae N .'
>

pressures on fec%?A}a encies fo get out ‘of basuc re*arch, ‘but most of it comes. from-competi-

. i

.h'on with other ne

. . ¢ y ' me o
milif% and social, which have *cgme-compelling. Everything you

‘have read % the trade p[eisz on this score ingrecent monfhs has been m’etfy s¢ary, bwt | am
lnof 5O sure fhmg%&re a“ihat blqck. . Lef us |;ok at fhe ]969 federal budgef for.example, ' ‘—“--..
. ’ . National defénseg accounfs for forfy-fhree\ rceat of it, abbuf $80 bll}lo‘n .v«./hlch T‘
‘.elone is a'bouf th?same as fbe total’ federal budget of our heavues.f World War Il yearg.. Clearlx

: s'omeone-is due to o.get hurf And fhey hav9 bej. Buf how has researoh and developmenf fcred?

- Six agenciés have expetienced cuts from the ]968 level:. Agrlcu|fbre‘515 m||||on, .
.’ R o . . d
* 'y - o .
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Marmme Admlmsfr,ghon $7 mllhon HEW in health faculltles consfructlon $29 mn}lnop,
e

'yl

AEC $24 million; NA A, $447 mlll.loh NSF in institutional programs, $3]m||||on. )
» Thls fofa[s $553 mﬂllon But overall federal research and developmen er 1968
!m‘ ‘ ’ 1
: by ntearly a‘billion dollaw 6 bllllon--or'over abllllon dollar incrffase to $17.3

[

e ' .
billion, depending on how orf classifies certain items. Either is an all-fime Ligh. The’

- -
N .

. ¥ - . . ) ) . N
biggest part of the increpse, naturally, Ts in military-sponsored research. Yet it seéms ‘
h ,\ . v, N ' . \ . . . .
significant that, in spite of.the squeeze, civil research and develdpment is up nearly -
\ / "$70 million to $6.9 billion-=or to $8.4 billion if you count- atontic energy research factors
N - . A - . e
. hict has. gpecial significance for both the military and civil. ’ T e ~ -
T~ Mere are several'ways of viewing these:figures. One is to note a drop in the "
. _.anpual percentage increasa. |t is up abouf‘our-,ohd-o-half percent from 1968 to 1969. ~_,
g c ’ : ' - N
’l . . - 4 . . . \
This compares wifh the Eisehhower years wien reséarch ond developmenf increased on an @ s
. . .8 s , .
anpual ayerage of fufefee'n percenf and the Kennedy years when it increased annually by
- - ’ . ’ 3 . . . )
suxfeen-and a-half percenf The Johnsan administratéln has seen an average increase of
! s . ¢ . * ’ o\ . - P " 3t
®» . abost three perﬁenf. Some people bemoan this as not doing much more than keeping-pace :
- - . . . ) . o
. . . - :
-with inflation. ) P . ~. -
. » A . . R ) . *

“However, | am not willing toredd into this a diserichantment. witiicience ancz ¥ 4

. "
B - - '

¢

tgchnology op the part of the publiz, as some observers do.

The dawn of the 'Space Age,’

3 w;tb\' trem@ndous ‘spurts inresearch and developmenl and by no means all of it fo\r space,

-

came in the Eisenhower-Kennedy yeérs

s -

’. - Al ‘- >
. And the great rr{ilifau;y demand for dollars has} .

‘been’almost exclusively within the tenure of President Johr;so&w.

o’

Thi _nl.< what you like

, -

about VietAam or our civil disorders and erdding environment--it is hard for me to e@@
. \ . . i \

- .

N
» .

.‘ 03 (-
' .o -

.

~ ' ’ ’
\ 7" !
’ >
’ '

L]
any specaol medmng from the fact that fhey exist Simultaheously with a slow-down in scuence




& ’ _' ) " P , * .
spending, other than a natural comﬁjfion for a limited number of dollars. The case for
N : : '
« the public's céﬂng less about science may be a good one, but it does not yet seem to have
. ¢

®

-

a truly substantial base.

P : g ' < é
-+ Of morezgertinence, perhaps,’is a comparison of research and development spending .
‘e » R . "Q

L

" .. with the controllable part of the budget. The Bureau of the Budget puts national defense in

?

a category by ifself.\ It then Iisfs(erfain programs as “relatively uncontrol lable." These

) . .
include Social Security, Medicare and similar trusts of $38.5 billion;qi.nfer’esf on the public

debt of $14 billion; pui:;lic assistance, 45:7 billion; veterans benefits $‘5.2 billion; farm

’

@ price supports, $2.9 billion; to give. some ‘examples. . ‘ .

-

-

This leaves, out of the overall $186 billton budget, $39.5 billion thaf is 'velatively
. . ! . * . . “ ’ . — N
controllable.” If we consider all of the federal commi#ments to research and-development

. . , PR - .
- { ds ",co'nfro_lilqblé‘.‘ they amdunt-to almost forty-four percent of the confrollable part of the
. b - | .
S L ~ T N - o o
budget. If we eliminate military research and development, the civil' portion is still
: ‘. I ‘

'

- P . , . . . . !
twenty-one percent of the c;9r3fro||ab|e part of the budget. *This seems to be a pretty high

figure, and itcanbe left tothe reader's own assessment whether it signifi‘es a down-grading

7 N (]

. of science and technology.t + - ’ .
v ' . T -~ L

- On the othes hand, there can be, little doubt that if off military and‘"soc"l-supporf
. ) ‘ ) * . 1

programs eontinué to escalate, ‘competition for funds in the ‘conMolilable" part of the '

'

- i

-

’ ~ ) . . R | . , .
bTJdge,f.is bound to get-tightet and tighter. Science will have ta,fight to maintain its
. a . f ' B R i .r
relative position in the gffections of the federal treasury. 1.am not competent to make

-~ <

. «

any suggéstions aboutsiwhat to do about it, , But | shall quote the recommeridations of a

member of Congress who is an "old pro" and who is by no means antagonistic fo the federal
gre pro, y no me gonist ey

.
s

- » P . L, -
. support of science and technology. . " LT S
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..~ First, the sgience tommunity should take greater pains to make
that its efforfs confrlbufe diregctly and indirectly toprogress

beneflfmg every mdrl, an and child inthe c38ntry. The pyblic
won't buy sc»ence fbr» scienge's sake, so sel) it to them for their own R
safe. The publnc interest is m’fhe Ruman @ ences'—man as a
*living being and man, in his esVvironment. That is where it is going *.
to put its money. Ad|usf your research priorities to the public's
priorities to the extent: you can, The public dpes not askor.a money=~
back guarantee®if yourAdea fcnls,,buf it wants reasonable assurance -
of some vnsnble benefits-if it s‘ceeds ’ . - .

Second, fhe publlc 'should be reminded cgaselessly by scientists } ;
_ of thejr vital contributjohs Yo matjonal’ sec:mfy There is no function ;"\
Y more approphafe for the Federal government than to provide for nqtidHal
defense.” And there is no other purpose for which taxpayers more willing<
" ly approve expenditures, | do not mean that everfresearch pig-in-a-poke.
stamped nafiona"secunfy possibiiity' should be funded, | do mean that
where reasongbly there is such a possibility you have % responsnbrll.fy to R
your préfession fo make it |ear|y kdpwn, . . g .
¢ ‘ . - . N <.
’ Third l resp'ecff recommend fhaf you stop knoikmg exclu-
sively on Uncle Sam'§ dooy for your research suﬁorf and start hitting -
up ‘the rich private foundations for sdme 8F their money. They have
largely stayéd away from drants G the physigak scientists. They have .
done 5o b&calse.the §bvernment was suppﬂ;ﬁ; them generously. Now |
that this\is no |onger a fact, it chouuc:t be made known to the’ foundahgns ‘
and their assistance sought.

»

- snmply brmg this to your attentjon for what it is worfh and | do nof neéeseo)'lf?

suggesf it as a mefho& fhaf oughf to be followed it may' be offenswe to many scnenflsfs

-

for a variety of reasons. Buf Twouid pdint out fhdf when one is dealmg with mone} of

- . -

this magnitude, "one’ cafinot help conflicting and comp¢fiﬁg‘wifh those of a prggmah’c—

-~ . . ' . 4

and usually pé?supsivé--?un:n of mind. Maybe; in the final analysis, it all*depends on .

+ ° 2
’

" whefher, in the mind of the scientisr, the game is worth the candle; is worth the. effort to

»
’

) - 7 - ’ . .
develop real public undi/rsfg_r)ding of the vaiuve of scie.e to society. ~ © A
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I it is any comfort, the scientist might keep in-mind that Uncle Sam is now -pretty

' . - 'I' ' . r N . ' N ; '
wellr‘gonvinc‘ed that resecrch-and development is a way of life. He has to have it in order.

‘to help solve the enofmous proBlems Wthh conl'rolf him. And as Vice President Humphrey

;ecenfly observed, in one way or cnofher o|c Scm:n is going fo.get fl'm mformcfron and

i)
. B .
3

experfise that pul?llc necess‘lfies ‘Feguire. ¢ L T
, 0 , . :\ . . . . )
Meanwhile, a conslderable fermenf is going on within Congress |fself which may , e
’ w s 3 :

) < A

resu‘lf in new fccef!’o? public:policy which could conceivably crystallize into part of our

w - ¥
-~ :

* ) - [

‘ science policy. Hclf a doien’comrhiffee‘s of bofleouse and Senate are so engaged, mosfl)"

.

TS

o, ¢
l

the Legislctive brcnch. We hcveﬂeld semi thh the socnc.clenflsfs on fhe subjéct; "/

4
" we fs{e pursuing mdwlduol technology assessment problems fhrough hearings;.and"we are
\\N .

’ . .

in glonnechon wufh spe,,glfsc problems, howevér,‘sbch as fl'e brcm drain, resecrch versus .

[
-+

fecc«hmg, soucl. science support, pollurlon cnd fhe. environmental effects of nuclear ené?gy.

.
1 ..
)

- The most brodd ngge ocflvify o( which.'l,om.cwcre, however, 1s that of the House
- N .’ . . s,

. \ i . . . .
of Represenfcfives‘@%iffe‘e’ on Science and Asfroncufics ir ccnnecfion,wifh Technology. -
A Y

Ass'essr;l“e;\'l We are making sfrong el’forfs to develop new methods of cssessmg fecbnology
ll v ﬁ . . é
dnd p’qrhqulcr a cupa;}h&y withing flne Congress fo gcuge correckly whe(e we sh'ould

. ‘ 14 w * g, , .
¥gce our su’porf for cpplled scl\en;:e Toward fhls,gvd Congressmdn Daddcrlo hcs mfro— LT

. duced explorqtory leglslcflon for «rhe crecflon of d Technology Asﬂaksmenf Bogrd wufhm

IS . ) . - . .
-

confrc:cfmg wlfh bofh fhe Accdemy of Scuences and fﬁe Accdenvy of Englneermg for
i ., b ’ N .-
specucllzed sfudles of fechnolog.y ossessmenf fechmqaes. [ )

:

" The kmd of osse,sﬁenf spoken oF V{ould cover all fypes of fechnologlcql pollcnes and
= . 4 ' ' »
roblems “For example, whcf do we do Wll’l‘l fede‘rcl loborctorles which are, oh the verge of
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'cbmp|fging theit missions ? Are instituti

onal grants the answer to creating more "centers of
. . ‘ : .
, &cignﬁfic excellence ?" Cgn we" avoid the possible disaster faging us through bielogical
. . N ) ~ . .

, - . - .. ' .
~ , disintegration by promoting & fheo(eﬁc_al ecology?" If so, how do we do it? Howdo .
. , : ‘/ . . ]
" we assess the pros and cons of such ideas ds damming Long Island*Sound, waste disposal
l . ' B £ . * i ) /2 ) *
by deep-well dumping, building a fleet of SST's, digging a new sea-level Panama Canal,
. v " —s IS . - . ‘ ..

»

s

- ~ (N4 .
or developing automated teaching aits?

14 ' ° A}
- \A\Qf we dre seeRing here af the moment is not the answer to any ggen problem, but
a permanent, efficient mechanism which will help us gauge these thingm, help us balance . *
. e — ra - . - L - =

. o ’ R " - .
the good in féchnolqu against the evil, and do it before we have so'much invested that it

is not economically feasible to break off or that the physical effects of the new technology

) ~ have become irreversible. . “ . - N
If and when we devélop such a mechanism, | believe we will have ahew and
. N ] - ~ X R ] ~
important elemegt added to our sciefce policy. o
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