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NEWS ITEMS_ AND COMMUNICATIONS .

-or

Public Service ScienCe‘.Rbsidencies and Internships’
> .

The Natdional Science Foundation has announced the establishment of
an experimental program to encourage participation of experienced scien-
tists and engipeers¢ as well as students, in publig service science activi=
, ties. . . . - \

As_many as 25 Public Sekvice Science Residencies for scientists and
engineers and 25 Public Service Science Internships for students of scien'ce
and engineering will We awarded by NSF on a competitive basis.

'

The focus of. these publie service sclenceg activxties will 'be on pro-
/viding citizens with the scienfific information needed to help them make:
rational decisjons affecting their daily lives, a3 well as on matterd of
public policy. Included could be such activities as research, preparing
informational materials, and providing expert scientific and technical
advice. InYormal education activitieés -- seminars, leetures, workshops --
will also be gonsidered. .
Residents and Interns will work with host organizations that serve
important puhlic purposes, sueh as educational institutions’, professional
associations and societies, state and logal governmenmt agencies, trade *
unions and associations, and citizens' organizations. They will not in-e
involve themselves in activities intended to advance already determined
=policy® positions of individuals or organizations or to *market particular
. products. .

’

Public Service Sclence Residencies will be offered only to persons who
already possess a doctorate in science dncluding ‘engineering, mathematics,
and the social® sciences; will have one by the beginning of their tenure; or * -/
have acquired equivalent professional experience,and qualifications., Tenuyre
is normally twelve modths of full-time participation The stipend is $18,000
per annum, prorated at‘$1,500 a month. <.

Public Service Science Intefrnships will be offered only to -science
majors-who afe enrolled in uddergraduate and graduate-level science programs,
including engineering, mhthematics, and the social. sciences. "~ Applicants °
must have completed at least-three years of undergraduate studies by\the
time they begin their internships. Tenure may range between six and twelve
months. Full-time participation is required The stipend is $5,000 per
annum, prorated at approximately $420 a’ month. .

‘

*
*

" Announcement and. application forms are now.available. The application .
deadliné is May- 15; 1977; the award date is September 15, 1977." For> copies

of the ann0uncement and application materials, coéntact: the Office of ,
Science and Soc}ety, National Science Peundation, ‘Washington, D.C. 20550.
Telephone 202-282-7770. Specify whether Public Service Science Residencru

or Public Sexrvice Science' Intérnship. _ . (
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Internship in Policy Related Science

. The Margaret Mead Internship in Policy ﬁelated Science, awarded by:
the Scientists' Institute for Public Information (SIPI), is designed to
develop undergtaduate science students, . through practical experience in.
the world of scientif1c work, as creative contributors. to the community .
at large. Students Wwork as .interns for at least ten weeks at'a time,
either in SIPL's New York office or with one of the lécal committees, . and
manxhrecelve modest cost- of—living stipends and academic ctedit ‘for,their
‘work. All undergraduate science students are eligible.

. A

v For further 1nformation and application forms, write to: Internship

.D1rector, SIPL,- 49 E. 53 Street, New York,sNew York 10Q22.

AAAS R&D Budget Analy§1s Progect Second Annual Report and
Colloguium ] . T

Following.favorable response to-last year's R&D in the Federal Budget
report and its complementary colloquium, the AAAS Board of Difectors has
approved continuation of the project as»an‘on—going annual activity of the
Association. The project was initiated last year on a trial basis under
the sponsorship of the Committee on Sciegce and Public Policy, with the
goal of improving understanding among the AAAS community of the federal

- budget and the budget processes they relate to research and development.

a-

Willis H. Shapleys who prepayed R&D in the Federal Budget: FY 1977,

. will zgain be responsible for the# 1978 analysis. The 1978 report will be

an analytic summary and interpretive review of research and development ih
the annual budget, with objective analyses of some topics #nd issues of
general interest.

Plans also have been made for a second colloquium in conjunctiop with
she budget report. The meeting, which will provide a forum for con:iructive
discussion selected topics ifi the report by irfterested members of AAAS '
and officials of the executiver and legislative branches of government is
scheduled for June 15-17, 1977. Topics for discussion ,will include future
trends in R&D ‘budgeting, the congressional role in R&D budgeting, and prob—
lems in the fationales and criteria for budget decisionst -

.Jhose intarésted in attending the colloquium are invited to contact:
Catherine Lighthizer, Division of Public Sector Programs, AAAS, 1776 Massa-
chusetts Avenue, N.W., Washingtonazp.c. .20036, ° .
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workshops in’'Medical andgpibldgical Ethics
- ‘\\
The Institute of Soc1ety, Ethics, and the Life Sciences wilM sponsor

'three workshops in the "medical and. b ologlcal ethics field this summer.

One workshop, a survey of the field Bf medical ethics, is designed as an
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intensive,‘iséue—orientedlintxoduction to medical ethics for those begin-
- -ning to teach or do research in the field. A wide range of disciplines
. will be represented. by both staff and participants.
™~ .

D
.

» .
The' second "Workshop. on DeathsDying’ and Public Policy" is designed
for teachers, health care professionals, and those engaged in the formula-
. tion)pnd execution of policies for the care of the dying,

EEEN

The third workshop, on "Ethical Theory’in a Medical Conixr‘" is -
designed for biologists,kphysicigns, social scientists, and wyers prﬁ
have participated in previous workshops or had similar exposure to the
issues, an#l who are now interested in a more systematic introduction to

. the‘philosophicaféethical theory in a medical context:

v

- The workshops are scheduled as follows: 'I and II wili'Pe held June
# -19-26, 1977 at Sarah Lawrence Cdllege, Bronxvilke, New York; the third
workshop will be held June 26-July 2, 1977 at Stanford Unjyersity,.Stanford,
Califoqnia. :
PO

For further information, write to: WORKSHOPS, Institute of Society,
Ethics and the Life Sciences; 360 Broadway, Hastings—on-Hudsqn, New York .,
10706. ‘ ' # v

.)‘
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E. Public Hearings on Institution@l Review Boards

The National Commission for the Profection of Human’ Subjects will con-
duct pubkie Hearings on the performance of the Institutional Review Boards
(IRBs) which review research involving human subjects. These hearings will
provide an opportunity for investigators.whose research proposals ‘are rgt
viewed by IRBsf.members of IRBs, and other interested persons to address
the Commission concerning difficulties that have been encountered under the
existing system of reviéw and suggestions for improvement. :

. il
The hearings on IRBs will be held at three locations:

April 5, 1977:. Room 204A
] Dirksen Federal Building .
+ 219 Dearborn Street
Chicago, Illinqis

April &5, 1977: Room 15018
U.S. Cqurt Federal Buiiﬁiﬁé .
- 450 Golderi Gate Avenue . .
‘ San Francisco, California ' §
’ . L
May 3, 1977: - Conference Room, § -
T - Building=31 = ' ¢

. National Institutes of Health !
‘ 9000 Rockville ‘Pike
Bethesda, Maryland

. r
‘ | rA ' Coot
. , \
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Each of these hearings yill begin at 9:00 a.m. on the date noted and will
be open' to the.public, subject to the limitation of available space. - If
warranted by the volume of requests to Yestify, hearings will also be sched-
uled”for April 6 (Chicago), April 14 (S4n Francisco), ‘and May 4 (Bethesda).
: \

. The hearings are planned to assist tbe Commission in 1éentifying
problems with the existing system, w1th regard both to shortcomings in
the protectlon of human subjects and unnegessary impediments to the condact
of research. Suggestions for improvements eithe¢r in the regulation or op-
eration sof IRBs are also solicited. Individuals presenting testimony are
enceuraged to focus on particular problems and suggestions.

Requests for further information should be directed to: The Public

Information Officer, Room 125, Westwood Offige Bu11d1ng, 5333 Westbard
Avenue, Bethesda, Maryland 20016.

.
<

.. Inventory of Primary Source Material in Twentieth Century Physics

The Office for History of Science and Technology at the Universiiy
of California, Berkeley, is undertaking a world-wide survey of archival
hcldings related to physics in this century. The published inventory which
results will locate and identify correspondence and unpublished papers of:
approximately one thousand physicists active between 1900 and 1950. Of
particular interest is documentation of contaft bgtween physicists and in-
tellectuals outside the domain of academic physics.

- .

Réaders with special knowledge of:

-—unpublished correspondence with thSicists, particularly items
in private hands or in’/archival collectiqps associated primarily
with non-physicists; ,

--letters to or from a physicist published in journals or books
not likely to be well-known to historians of science;

--archival holdings of the papers of little-known physicists
. s .o
are urged to relay this information to the Survey of Archives, c/o Office
for History of Science and Technology, 470 Stephens Hall University of
California, Berkeley, Californla 94720. . (

v
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Women Academic Scientists and Engineets Increase in 1976

The number of womeﬂ‘employed full-time as scientists and engineers
by universities and colleges reached 35,900 in January 1976. This was P
the, second consecutive year that their numbers have increased by 5 percent.
Men, still far outnumbering women, totalled 194, 600 in 1976, but their rate’
of increasg was only 2 percent}in each of the last two yedrs.

LN




ighlights by the National Science Foundation. The/ddmalresulted from SF'§L .
1976 Survey of Scientific and Engineering Personnel Empfloyed at Universities—:
and Colleges; ' .

, . K . .
Despite the higher growth rate of women, there has peen littie Ehange
in their share of the.{pll time scientists and engineers)total -- up from

15 percent to 16 percent HBetween 1974 and 1976. - = - \
- .

~ Copies -of the Highlights, "Employment of Academic,Scien{ists.and En-
gineers- Increases 3 Percent in 1976" (NSF 76-328), can be obtained upon
request from the Divisian of Scienece Resources Studies, National Science
Foundation, 1800 6 Street, N.W., Washington, D.C. 20550. (Copies of the
Detailed Statistical Tables (NSF 76-321) on NSF's 1976 Survey are also
available upon request at the above,addresss An analytical report will _ .
follow im 1977. Cw - N

L - !
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Report on Scientific a)éd- Technical Communication
/. = i

A recently released National Science Foundation report indicates that
more scientists and engineers are writing about their work -- and the -trend .
is expected to increase at least until 1980.

PR

Scholarly scientific. art‘i'cles 'increased“ f$rom 106,000 in 1960 to 151,000
in 1974 -- more than 40 percent -- and may increase to 169,000 in 1.80 ¥ The
greatest increase was in the field of‘Environment, and the next greatest in
computer sciences, indicating growing interest in those areas. T

)

These and other trends in scientific and technical communications in
the United States literature are described in a new report,-Statistical
Indicators of Scientific and Technical Communication, 1960-1980, Vol. 1,
A Summary Report. The report, prepared by King Research, Inc. f\Rockville,‘
Matyland for NSF's Diyision of Science Information, represents the results
of "the first year of effort to develop a system of indiea;ors of scientific

and technical information.
. - .

7 .
Copies of the report are available from the Superintendent of Documents,

Government Printin\\Office, Washingten, D.C. 20402 for $2.05. Stock number
is 038-000-00295-3." A limited supply is available from the Division of In-~
formation, Economics of Information Program, Nﬁf Washingtoy, D.C. - 20550.

\\ I} . ‘
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Conference keporté Toxic Substances‘gi Trade Secrecy

.

-
.

"The definiiive beginning'of a long process." -This assesement of thay

recefit ‘gational conference on "Toxic Substances ahd Trade Secrecy" (TS-TS)
was shared by many of its invited participants. '"Toxic Substances and Trade
Secrecy: A Forum\to Investigate Rights and Responsibilities" was arranged
and. conducted by T chnical Information Project ?TIP) of Washington, D.C.,

<

. ' -
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and supported by the Ethics angeValues.in Science and Techmology (EVIST) '
program of NSF. /The four-and-a-half day gathering was held at*Coolfontgin
Berkeley SfPrings, West Virginia, February 27 - March 3, 1977. It brought
together forty leading workers from the U.S. and abroad in the toxic sub-
stanceg information area, representing a host of.disciplines and affilia- . -
tions ranging from academic ethicists to government medical scientists to
corporate lawyers. )
. . ‘ N '
. TS-TS marked the first time that adversaries have met in a formal -
session at the national level to develop criteria for the h4andling and
dissemination of ‘toxic substances information. .The conference indicated
that, while some basic agreement exists on the subject, a great deal of
effort will be required to fully resolve questions of corporate rights to
trade secret$ vs. public rights to free information flow on toxic substances.
Virtually 41l TS-TS participants agreed that abkolute zéro-risk is an unob- &
tainable goal In, toxit substances work, and an unrealistic one on which to
base criteria. Keynote speakerjSheldon Samuels, director of the AFL-CIO's
Health, Safety, and Environmental Affairs program, urged attendees to think

in terms of "necessary risk." The thorny and ethically complex questjon - ‘i
of what constitutes risk, and how- much information in regard to it should
bg-given to«the public brought out significant differences of opinion. .
Four workshop groups within the conferenck spent considerabl# time- N ]

'deﬁiloping white -papers on rights and’ responsibilities of: scientists,

producers, citizens, and goveérnment in handiing toxic substance8 informa-
tion. Included in these efforts were a "Citizens' Bill of Rights and Re-
sponsibilities" and-a guide to research scientists’ considering "whiskle-
blowing" actions in the toxic substances area.

~
A

Proceedings of "To®ic Substances and Trade Secrecy' will be avgilable )
from Technical Infqrmation Project wiggin about two months. TIP is a non- ‘e
profit rese€arch and education group based in Washington, D.C., specialfeing

in environmental.and resource consérvation policy work. For more informa-

tion contact: Dr. Arthur Purcell, Technical Information Project, #217,

1346 Connecticut Avenue, N.W., Washingten, D.C. 20036. Telephone: 202-
466-2954. . b ' .

-,
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Lehigh University Newsletter Seeks Contributions
¢ . e _ \ ' , ‘
The Humanities Perspectives on 'Technology (H;%?i¥rogram at Lehigh °

Universify has announced plans for a newsletter to be published in the
1977-78 academgp'year. Funded by a grant fro? the National Endowment for s
the Humanities, the newsletter will cover a-broad range of material in the
area of technology, sociéty, and human values. Its emphasis wifll be on
courses and curriculum developments, partiqulas}y in the RMumanities.

Codtributiéns about courses, workshops, and ptograms are invited and
should be sent to: Dr. Stephen Cutcliffe, Humanities Perspectives on Tech-
nology, Maginnes Hall #9, Lehigh Univergity, Bethlehem, Pennsylvania 18015.

) 101-_  L
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\ l K. SISCON Inv1tes/Subscr1bers :

‘ The SISCON (Sc1ence in-a Social Context) Project, in an effort to
. enlist gxeater participation from individuals at institutions not current-
ly represented, invites those interested to subscribe to the SISCON News-

letter. The subscription cost ‘is $5.00 fot indiv1duals and $25 for insti-

_ tutions within the United States. Besides the Newsletter, gubscribers will
v T , receive: ' ’ ) ] e .

-
» . - ¥

| - (1) notice of all new SISCON publications, (Institutional
' subscribers will*also receive one free copy of each pub-

lication); . _ - *~
Ve '(2) reduced rates forogttendance at SISCON organized confer—
: 7

ences, toe , . .

(3) the option of buying past and future SISCON publications
\ at cost; N *

| ' 3 (4) access to éupport and expertise in the establishment and
) develogment of SISCON-type courses,

Subscribers will play an <important part in the 3isaussion leading up
to the establishment of a SISCON Association on a more formal basis later.
o ~ Checks shouln be made out tb{SISCON and sent to: SISCON Project, Depart-

. ment of Liberal Studies in Science, ,The University, *Manchester M13 9PL, UsK.

| ) . \
| N - ! ’
L. Symposium: "Sociobiology; Implications -for Human Studies"
\ - » 4 . : - ' - N
- The NEXA.ﬁro ram of San Francisco State.University will sponsor a
symposium, 'Sociobtology: Implicatigns for Human Studies," on Mwe 14 and

15, 1977. It will feature fiye panel discussions on the following themes:

--What is Sociobiology? -- the nature and future of sociobiology; -

-—Sociobiology The Problem of Hutfan Choice -- on the nature of

1 moral and social choice in the coritext of genetic determinism,
!

. ——Sociobiology and Society =- on whether socigl, cultural, eco-
| *nomic, and political structures are subject to biological ex-
‘ .o planations’ .
ié ’ ——Sociobiology +The Long*¥iew -- on sociobiology with%"the ‘pEYr-
| spective qf, the history of ideas.

‘ . . Thé/éymposium is being held in conjunction with the meeting of the '
! . PRacific Division of the AAAS, but is open to the public without charge.
| # All-sessions will besheld in McKenna Theatre, Creative Arts Building,

| San Francisco State University. -
' * . . v

L - I . ' - _l_l _ . ' .
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For-further information, confacgv Dra Anita S‘lvers Symposium Co-
ordinator, School of Huménltﬂes, §§n<FranoTsco Stdte University, -1600
Holloway Avenue, San. Francigco Chllﬁorniaf 94132

L - . T '
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Public Policy Impllcarlons of Science and Technology_-

Seminar:

L]

»

Robeft H. Kargo
Hopkins Urniversity,

Professor of the History of Science at’the Johns

%ll direct a Jtme 6 - July 1 demingr sat Johns Hopkins

The seminar

oa-the public policyJimplications. of, science -and technology..
will explore the evolution of sc1ence—society reldtionships, cymparesthe

’ American situation with other modernieing sSocieties, and take up the gen=-
, eral prquem of the publitc administrator in a technically advanced nation.
¥ < * » €

The seminar is one of four #umanjties seminars for public adm1nistra—

.tors sponsored by the National Endowment for the, Humanities.
" formation about the seminar may be obtained from:

" Baltimore, Maryland 21218.
L~ _ b o

3
. . e Ve

Conference: Dilemmas in Treatment

L . - L}

.l'

v

(8

Further in~

Professor Robert H.
Kargon, Department of History of Sc1enc&i\e Johns Hopkins University,

~

-

A five-day conference to explore dilemmas in psychotherapies ‘and in

]

contemporary medical practice will be'held in Venice, Italy from July’ 24-29.

Foy further information, write to:

Clara Shapiro, Conference Coordinanr,

Center for Policy Research, 475 Riverside Drive, New York, NeWtYork

. 4
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0. =New Science and Env1ronmen€al Wrrq;ng,Program at Lehlgh Unl—'
versity. ° - \h T

- l
A new undergraduate program in science and environmental-writing is,
being pffered by the Division of Journalism at Lehigh University in Bexh-
lehem, Pennsylvania. The program consists of: <(1) a major in journallsm/
., science writing, (2) a minor in science uriting, and (3) a concentration
in envirpnmental science writing offéred jointly by the Division of Jour-
nalism and Lehigh's interdlsciplinary Environmental Sciences and Resource .
Managemént (ESRM) program. n . )
& LA
. Plannihg for the qverall program begao”@o years ago when it was .~ -
realized that'with the increasing role of science -and technology in today's
society, ther® was. a growing need for people who Could dnderstand and write
about scientific and technological developments, particularly for the gen-
eral publlc " The meed was not only or journaliAts, but especially for"
sc¥entists and engineers wH® could make their activities more comprehensi-
" ble to,laymen and thus gain greater public acceptance and support. Fotmal
' ) approval of the program -- which is oriented toward science and. engineering
as well as journalism students -- wds granted in January 1977.

5 . . '
- .

) - . ¢ . . . . ’ :
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. *The journalism/science writing major is a combination of nine coutséé . .
(28-32 hours) 4in basig’ journalism, 'science and enviranmentgl writing pn . !
*’+, -~ the university newspaper, and requires at least 24 additional credits in, , ° / )
. '3 v * +

-~

science.,, - ‘ . 4 v
- . ;- . . -" . i . o l,.

) Theé 17-hour minor in science writing is for students who wish to major

» tn anotherr field but become skillgd «in science communication techniques. oSN

. - It consists of five stience writing eourses plgs two semesters' work on the !’ e .

» university newspaper. ) - '
) ' . o . [ ’s N
. The environmen%al science writing program provides a ﬁé:hel : P
" .'ences degree in ESRM with-a coficentratign in envirénmenta

sgdenc
« -Students are Tequired to take a core of 66 credits in pre%&ﬁiﬁa&y 3C
courses in biology, geology, chemistry, ‘and physics, and 18 hou¥s in ‘the

4

@ science writing program. , : . - ,
. At present six courses are offered in thé new program, including Basic
. and Advanced Science Wfitingf’Politics-oﬁ Sctence; fnyironment, the- Public,
y; and the Mass Media; Writing about the Envirenment; and Special‘Topics,‘E
Science Writing. ) : A\ R ' o

A

\GS_ ’ ! ‘Anyoﬁe wiéhing further information shbﬁld’dontact:A‘Prof. Sharon M. ’
N Friedman, Science Writing Program Codrdinator, Diviaion of Jourflalism, . .
" University Center #29, Lehigh University, BetHlehem, Pgmnsylvania 18015. ‘ , :

vy, vk
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P. Degree Prograim: Department of Technology and Human Affairs at
: Washington University = G R U S
< . » . .

The Washington Univérsity Department of T?Ehnology and Humatr Affairs’
, is offering M.S., M.A., and D.Sc. programs designed to educate” individuals
o ) for careers in industry or public serville at the interface of technology
and society. The progréma focus ion the application of teéhnolbgy-to con-
témporary societal problems, assessme of the impact pf’technology, and
analysis of public pelicy issues that havé technological components. Areas = - -
. of concengrdtion\ipglude energy, technology, and poliey; environmental " o »
qudlity -- planqing and nglicy analysis; renewable and nonrenewable resource: g, ,
techpology, policy, and management;’health—carg policy analysis; application- s

»

. * of communicaf#ons technology to edugatien and resovurce managenent; approptz»';¢"

ate teéhﬁoldgy'for internatignal development; and tehQnology assessment and’ I
technological indovation. ’ . -

T - ° . ? . .. :

-_:Studenfs/witﬁ ugaefgraduate backgrounds'in'engiqeerihg,-natural Scignces, A
or mathemati, _generally apply to the M,S. and D.Sé&. programs, while-students ' '
with social sci;nceybackgrp&nds enter- the M.A. program, : *
, Applications are welcome at anyrtﬂgz."For further information, contact:
v Dr. Robert P. Moggan, Chairman, Departm t of Technology and Human Affairs, -
: {' Box 1106, Washington University, §t.'Lopis,'Missouri 63130. Telephone: « *

v b Py

* 814-843£0100, ‘ext. 4506.
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Q. “Master of SC1ence and Society Program at 'the Univer51ty of New
South Wales, Australia . ; . K . .

’ . f ~

“'Fhe Univers1ty of\New SouEh Wales has established a new course in the
Faculty of‘kc1ence leadlng to the’award of ,the degree of Master of Science
and Sgciety (MScSoc) The couxse fs designed for graduates 4n both the -
natuy and social Sciences whotwish to learn more about current problems
in _the social relations of science’ and technology.

N

The course is offered at two levels: a pass degree awarded following
two years of bart~t1me study, and a third-year program of advanced study
and research leadlng to the award of an honors degree for sele@ted students;

For further informatlon concernlpg course units offered im 1977, the
form of appllcationr and the conditions of enrolment, contact: Dr. J. R.
Saunders,- Science and Society Program Coordinator, School of History and
Philosophy of Science, University of New South Wales, P.0. Box 1, Kensing—
. ton, New South Wales 2033, Australia. i

- “ »
N

.
v

R. BSCS Sound-Stide Programs *
’ - . .N . »
o q: The Biological Sciences Curriculum Study of the AAAS'has developed ,
- o series of sound-slide programs that may be of interest to social stud-

ies, and Biology teacHers. The first series, "Sciente and Mankind: The
Social Impllcatlons of Sc1ent1$1c .Theory and Discovery," comprises two
‘packages: "An Inquiry into the ®rigin of Man:* Science and Religion" and
"The New Genetics: Rights and Responsibilities." The school price for
each ‘package”is $114%50. Orders should be sent to: Science and Mankind,

Inc., Box 930, Boulder,'Cdlorado 80302. .

The second series (also available as:a 16-mm color-sound film) is
entitled "Projections for the Future,! and presents thxee models of alter—
native futures: growth, behavioral, and humanist models. The sound-slide
packages for the growth model and the behavioral model each cost $75.00;
.the! hdémanist model, $125.00. The 16-mm film versions may be rented for
$20. éo each To order,‘hti{e‘to: Crystal Productions, Box 11480, Aspen, -
Colo?ﬂp 81611. . 9.

» * ! d ' \

AAAS Survey of EVIST Programs and Courses

The AAAS' Office of Science Education has ‘initiated a survky of college
level programs and courses (both academic and non-academic) in the field of
ethics and values implications of science and technolagy (EVIST). The study,
Jwhich is supported by a grant from NSF, is a_follow-up to a similar study

. conducted a year ago at &he Cornell University Program on Science, Technology,
and Society p

.

The goal of the ﬁroject is not only to provide access to information

B
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aBout the increasing numbers of educational and research projecfs im the
EVIST area, but also.to facilitate communication between educational in-
stitutions that wish to-develop new programs and persons involved in scur-
rent programs. The survey will rtsult in a directory of cowsses and pro~
graps in the EVIST area, te be publishqd in the fall of 1977. ;o

* . ' ]

- " s

- .

2

Directory of Resources in Science, Technology and Values -

Ms. Kathryn Rucker ef the Bfshops' Committee for Human Values has
compiled the 44-page ‘Directqry of Resources in Science, Technology and
Values. The entries have been classified accdrding to -areas of, interest,
including major sections devoted to: Science, Technology and Society: .
General; Bioethics -- Health Sciences; Religion and Science/Medicine; ?,
Future,Studies$ Environment: General and Nuclear Energy.

Primarily intendgd to direct concerned indiviQuals to orgaﬁizat@ons
sharing their interests, the directory does not includglcoxlege and uni-~
yersity courges or degree pngramFLigtings. . . .

i 2 . " '

. Copie¥ may be obtained for $1.00 by writing to: Ms. Kathryn Rucker,
Bishops' Committee for Human Values, -National Conference of Catholic .
Bishops, 1312 'Massachusetts Avenue, N.W., Washingtom; D.C. 20005.

' . . . .

Survey of Academic Techn®logy and Society Activities

Addressed to faculty agg administrators interested in the status .and
development of the sciénce, 'technology, and society field, the Survey of
Academic Technology and Society 'Activities focusses on programs concerned
with technology and its impact on society. It provides information on the
types and contents of programs (i.e., whether college courses, léectures,
radio, or TV programs), the types of target audiences, and the types of
institutions carrying them out. This survey is a publication of INPUT
(Increasing Public Understanding of Technology), a program’ conducted by
the Science and Public Affairs Office of The Pennsylvania State University
and supported by the National Science Foundation. “ /f\J

This report is available upon request from: —INPUT, 102 Materiéls

Regearch Laboratory, The Pennsylvania_State ﬁn;versity, University Park,

Pennsylvania 16802.,

L]
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Ethics and Medicine-Telewision Series

"Ethics and Medicine" is a television series dealing with contemporary

moral and legal questions concerningchealth care.
(sixty minute$ each) in the series were produced at

University apd Ohio Northern University with support from the Ohio Program

-

The eleven p
Bowling Gre

-
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. in the Humanities. The titles of-.the prégrams'are. "Bio Medical Ethics:
The Right to-Live and the Right to D1e", "Eio Medigal Ethics: Problems
of the A']I.gatlon of Scarce Saving Therapy ."Bio Medical Ethics: Is There
a Right ie?"; "Bio Medicalk Ethic JThe Determihation of Death%; "Bio
Medicgl Ethics: Active Euthaﬂa31a", "Conflicti,g Rights in Health Care:
ccouritability: Problems with PSRO's and the nght to Competent Care";

"Conflicting Rights in Health Care: ~The Patient's Right To Know the Truth";-

"Conflicting Rights in Health Care: °‘The Right Not To Be a Patient"; '"Con-
flicting Rights in Health Care: ‘Some Problems of Disttibutive Justice"‘
"Conflicting Rights in Health Care:. The Right of Feproduction"; "Conflict-
ing Rights in Health-Care: Dec131ons Concerning Rights to Life- or Death."
. : X

The Programs are avellaﬁle on videolassette (3/4" U—matﬁiégcolﬁr For
seven-day rental' free of charge, from:., e Ohio Program in
628 College Ave?ye, Columbus; Ohtio 43209TWFelephone 614~ 236 6879.

. The Programs may be purchased on 3/4 videocassette for $65.00 each,
or $650.0Q for the entire series of eleven’programsy from: WBGU-TV, Bowl-

ing,Green State Univer31ty, Bowling Green, Ohio 43403; telephone: 419-
372-0121. ‘ 7 i . N
. J . - ¥ 4 b
'CORRECTION: ' <L,

//ﬁ\\\ Science, Ieég;;I;;;:\hqd Society: A Guide to the Field; Directory of
/ ,Tea\thng, sResearich, and Resources in the U.S., E.D, Heitowit,; J. Epstein,
and Steinberg\(eds ), is pavajlable free from the Cormell University STS
Progran while a Aimited supp lasts*(One copy per program, gepartment, re-
seargh ete.). Send req o: Program on Science, Technology,
and Society; 620 Clark Hall; Cordell Univérsity;‘lthaca,'New York 14853, °
, . »'e
v Additional copies can be ordered from
tion Serv1ce, 5285 Port Royal Road, Springfield, Virginia 22161. When or-

dering, please 1ndiéate the NTIS Accessian Number @B 262 487/AS price
$13.50. .
A

” &
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II. "REQUEST FOR 'INPUT: OTA STUDY OF THE HEALTH OF THE SCIENTIFIC
AND TECHNOLOGICAL ENTERPRISE

* By ‘Harvey Brooks
Benjamin Peirce Professor of Technology and Public Policy .
! ’ "Harvard '‘University
P ot . Cambridge, Massachusetts 02138 y

'

The -Congressional Office of Technology Assessment (OTA) has initiated a
long range program on R&D Policies and Priorities. Three separate advisory - ?
panels have been established, with their work to be coordinated through OTA's

’ statutory Technology Assessment Advisory Council (TAAC), which is chaired by
Jerome Wiesner of MIT. The -three panels are 'to deal respectively with: the «

. Health of the Scientific and Technological Enterprise; the Applications of

Science and Technology inqluding industrial research and innovation; and the’
Decision-Making- Processes whergby the nation sets its R\licies and priorities
«with respect to the allocationbof R&D reseurces and the ut11ization of scien-
tific inputs in government policy generally, : -
> » ! ¢ .

The Panel on the Health of the Scientific and Technological Enterprise, ,
which I chair, would like suggestions from .the technical community and from -
other interested and concerned publics. It is particularly interested in re-

. ceiving v s as to: what issues should be given priority in its -agenda; what

: * are ‘some -the perceived problems and strengths of the present system of over-—

all management and support of research and development in the United States;
and how the future system might look. The purview of the Panel includes but is
flot restricted to basic research in universfties and the system of advanced ed- ¢
asucation in the natural and soc1a1 sciences. The Panel has adopted a provisional
working definition of "héalth": 'the'capacity of the U.S.‘science and technol-
ogy enterprigse to develop new. knowledge and insights both for their own intrin-
sic valués and for the contribution they can and should make to the solution of
some of the major problems which face mankind and the nation. " However,’ the
Panel would welcome suggestions for a better definition. )

Currently the Pangl is engaged in defining‘the scope of its work and set-
tiqg priorities for its study agenda. Some of the issues that may be considered
include the following: - .o ‘ T . v o

.
-

~-The development of objective criteria for aseéhsing the health and perJ'
formance of the scfrence and technology enterprise, including its ability to

. maintain“jits capacity into the future, |
—-The validity of current national R&D priorities including priorit in
fundamental science, taking into dclount both future socidl needs and 153 73 e
scientific and technoitgical opportunities. The issue involves the’ deveH nt
of* more systematic ‘eriteria for assessing scientific and' technological ‘pr¥orities.

--The functioning of the overall research enterprise as viewed from the

perspective’ of the working scientist: whether he is working on the problems
that he considers most important and interesting, whethet he has “the freedom and .
opportunity to use his maximum capacities and training, how he views his rela-
. tionship to society and to social priorities, ) {

—_

~ ) e . ' ; <
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~--The proper balance between scientific freedom of the investigator and
the professional obligations of the scientist for the consequences of his work
and for communication with the public ‘and with decision-makers Ain industry and
government. , - .

v

.
LY

--The responsibilities and rights of scientists ‘when their obligations to
‘their employer and to the broader society appear to come 4n confliet.

--The proper'relationship between research -and higher education; the degree
to which research should play a role in universities and which aspects of re~- |
search needed by society would best be conducted by non-academic institutions,
private or, governmental, specifically configured toward meeting certain social
needs and special scientific or technological opportunities.

© --What alternatives might and should exist to the prdsent traditional basic
retsearch and teaching careers for scientists and engineers who are trained to

.- ' the Ph.D.- level primarily through research apprenticeship.

--The nature and existence of a "¢ritical mass" effect in various disci-
plines and fields of research,. and whether the present national research effort
in various fields is too concentrated or too dispersed for optimal use of avail-
able resources.

s £
--The future role an
. specific requirements ,fo
,tem, inclu relatio

form of broad-purpose .national laboratories, and the
a healthy and socially useful natidnal laboratory sys-
ips with univers?ties and industry . c 4

.

e
--Whether the present system'of graduate and postdoctoral training tends
-to produce too many people trained in currently fashionable fields to the neglect
T pf othey fiplds of preater potential intrinsic interest or social ihportance, or
whether the_ adaptability of highly trained people combined with "market' forces
in the broad sepse will remain sufficient to insure a reasonably/'ptimal alloca-
tion of technical manpower in the long ;un

+.—-The' proper allocation of govéfﬁment support among: specific project
ig‘grants to individual investigators, general research support, to institutions,
- and,support—for ‘individual scientists on the basis of promise and accdmplishment

|- with review of per formance largely after the fact. ‘.

P

- N d
--The equity of \\tess to the- career opportunities provided by the scien-
tific and technological system on the basis of capacity to contribute
- s ¢ x" ', s [ ~ .
" p~= -~ ==The impacc of - ttends in the movement of~scientists and engineers between
the‘U S. and foreign countries,‘both developed and developing, and what steps if
any should be taken by the national\ggyernment to influence such trends.

-

Communications and suggéstions from persOns in the technigal community or
from the general public concerned with,the health and impact of science’and
techndlogy would be welcomed by the Panel. Such communications should be ad-
dressed to Harvey @rooks, Chairmang OTA ‘Panel on the Health of the Scientifid
.and Technological Enterprise, Aiken Cqgputation Labpratory 226, Harviéd Univer-

_‘sity, Cambridgé, Massachusetts 02138. -
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. and the generalrpublj.é, will ‘also read :the repe?ts and be ;infl\fengedjthem.

""science and society¥ problems: The aug : : !
.. to the British Association, and Has tonsidered ‘that'to be the fulldischarge of

. . L
THE QRITISH COUNCIL FOR SCIENCE & SOCIETY - = -, ..
. . \‘ - N —, [ . . ) . ' Al ) . .\ , ’z s \. L ./ .
A i' \.‘ b \g » 4‘ - - .
i/ . By Jerome R. Rav& ety . o
, _Reader in“the History and Philosophz of Science ,) L
i : S The University' o T v e, .
) ¢ bIdd - .
Lo ,Leeds, England- -, = . ) o
* M + : .3, ;‘. ) e ‘- . . ' \." 4 ) 'f' ~ .
’ * ; . ! - « =, . .
’ - : o - ) v BEEPEEE S .
- Introduction ; - . ’ - ) -

. E

<. ' N Y - ; -
The Council for Science and ‘Sociéty, operating in London since 1973, pro-

* vides afx‘interésting’,examplé~of“_dif'fere,rrcés, it style in this field betweep the’

U.S.A. ang the U.K. It congi’s‘;s_’éf'-sdan_e three 'do'zenlﬂaeopl'él eminernt in science,,
academia, or public affairs.” They supérvise the workyof a small office- that

The Council is sekf-appointed, indepéndent of'ige'vggpme,nt jap'q‘. industry, and . s
funded by privdte charitaple foundatiops. , It dpports “gre directed at decision-
snakers in the fif'st place, thomgh “it is~hoped that students.in parricular areas,

" “organizes study ngupé,.,azldr- they then tevidw and spansot, the p’ublis};ed reports. -

So far the Council has approved.three ‘reports . A\Two . of them, "Supetsylfff Tech-
nologies" and ,'Scholarly Freedoms ahdﬂ'umaﬁ Réghts" -are alteady published, while
the third, "Accéptable.Ris,ks,'-' ia:e;ﬂected. to ‘heé published in’ May -/15977'\-1 Sgyetal o

other reports are on the point ofn;cbmpl'et:toq.}-' .o vl . J
- . ! : * . * . ' .e o T -. ’ s ' -
. - N : . N u‘. .. [ NG . . LA
Origins : Coeab s e e LT AT ey g

The Council's origins Iig dn the Same.sense o‘f,l.rs.mea{sei about ,éthical an{i\a .
policy problems of' science that’ produced’t] e ‘disgisgiens and demensprations Ma - )
Amerjca in the late 1960s.” In. Britgin the concern’ figst -ghoyged. itsek Tin the
«creation-of tHe "p'fit;t’sh Sgciet'y'\for'_’s_qcia 'Re_sponéib'ilizy;.in_.%ci,énce."- Thie ‘
B.5.S,R.§. quickly feynd'a job to.dp in imv stigating the aecfisations of ‘'science- |
4ased brutality by the British militaty’¥n Noxrthern JIrelahd, Foth .the torture of. °

detainees.and ‘the use of- C.jS." ript ’gbngrqﬁk-g;'s-'_in ‘the di-s_t_u‘rbanc‘%s«.in Derry/ .
Londondertry. It soon settled ddwn/¥p s radical position, rather like Science

for the People“in’the U.S.A. Withif the "§§'té'b1£shmgt}t,".phg BritisH Assécia-
tion for the Advancement of. Sc_il'e‘nce was bef 'g’pr‘eoggamizéd-,and rej"u.v'enatéd. S
Although "'social" concerns at its ‘Anfiual Meeting, were Still generally relegated

[

to the '"miscellaneous" Section X, it diﬂgbdhsox some very uséful studies, on #

¥

-ty \ oy s
t 'Roydl Society makés‘an nnual grant ‘¢
its Tesponsipilities tq gemeral social- concérns. ! . e

. . e - R '

, " This absence of g'ff;(.cia:l‘ cohk:erﬁ is in’ st:.'roﬁé\gppt'ra§{ to the situaf!;ion .
ig the U.S.A., whére such agencies as_the Environmgntalr Protection' Agency .and ’ -

- the Office of Technology Assessment, and spécial study groups drganizéd by the

American Association for the Advancément of Science ‘agd the National Academy,

of Sciences (in particular, the latter's Committee .on Seéierce and’ Public Polity) . ’
have been bringing issued pf the social impact of sciepce to public notice for

‘some years. In England, by éonéf:l;a.st, the: initiatdbn &f such wdrk wastleft -to
isolated individuals operating in a somewhat amateurish style., N

~ ] ; ; . . ’




. menv and evidence of the scholar with tﬁe clarity of writing

. be committed ’and yet non-partisan.

. mdkes a discovery thpt is capablae of application. for good or evil.

searchers could turn. The Gouncil.could first check out t

* for that.

It was a non-scientist who‘first tried to create a-' scienee and society
organization that would be lively and yet respectable ' This was Paul Sieghart,
one of the Vierhese Britons who are now. playing a very important part “in the
nation's inteéllectual life. Having achieved his ambition of retiring from the
Bar before the age of 40, he devotes himself to various good causes, and is
currently the leading U.K ,expert on the problems of computers and privacy

~ Sdeghart tried, on both the "established" and "anti—establishedP sides,
to rouse interest in'a study of ‘the '“science and society" problem that would
anding little respomse in either quarter,
he went ‘alead on his own in 1970 and conveneéd a study group of scientists and
laypersons They copcentrated on the ethical problems of the scientist who
Seeing that
e prgblem cannot bg solved on an individualistic basis, the grodp recommended
the establishment of \a Council of eminent scientists to whomAuch worried re-
technical side of
a scientist's claims, and then advise society of the likely impacts, offering
suggestions for coping with these according to possible societal value—cﬂbices

- The report embodying this analysis -and suggestion circulated among eminent

people for a while, and was published in Nature late, in 1972. 2 Shortly after-
wards, about a dozew scientists formed the,Coun: .Council. The Chairman was Sir .Michael
Swann, just then leaving the Vice—Chancellorship of Edinburgh’ University to be-
come Chairmansof’the Governors of the B.B.C. Sieghart himself-was Vice-Chairman.

. The Council soon enlarged itself to its present size {approximately 45 members),

trying to secure a balanced represeq;ation among fields of expertise and among'
special interests in its areas of concern. . When, later in 1973, the Leverhulme’
Trust awarded,a generous grant to the- Council I was appointed Executive Secre—-
tary on-a. part- -time basisxi\ : : ' B}

.
v

The Council's WOrk oL ‘ 3 \

\

Although the Council's existence was publicly announced, we did mot receive
requests from worried scientists as anti€ipated in the initial study.  We there-
fore invemged our own topics, rather more eneral’ but nonetheless’ provocative
- The'irvshort titles are: 'Acceptable Risks,'" "Behaviour‘Control,"
""Harmless Weapons,'. ”Information Overload," "Soma," and "Superstar Technologies."
We fairly soon discovered the price to be paid for preducing high-quality re-
ports in this genre:  unremitting hard work with ideas and with people, and the -
strong chance of the collapse (social and intellectual) of any project. The .
easier tbpics were the ' trans-disciplinary ones, ladking in any comprehensive
and recognized expertise. There all we had to congend with was an initial con-
fusion: But where an established field was being scrutinized (particularly one

" involving a profession rathet than a mere subject—specialty), people with insti-

tutional feponsibilities'Were very, reluctant to. give public endorsement to out-
siders' criticisms of their basic assumptions. PR

The composition of the study ‘groups was therefore quite crucial. They were
to consist of unpaid, volunteers, with an: "uncle" representing the' Councfl The
office §taff wds to provide administrative. assistance and to organize research ~
work where necessary. The reports were, ideally, to combine the trigorous argu-
of the popularizer

i
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: .brief span of intedsive work.

. ° s . <, . 3 . .
and "the relevance and practicality of. the decisiondmaker. Such criteria were
challenging indeed, ‘particularly for groups of people who frequently had little
‘previous familiarity with eaéh othér or the topic. - .

( .- .
rThere are not many rules for th&s sort of work. Success depends on exper-
ience and personal contacts; and at the beginning we were not well-endowed with#
either. It is not surprising that a goodly proportion of the projects floun-
dered or slowed down to a state of suspended an tion, Those on the control
and modification of human behavior were worst afflicted with difficulties, per-
haps because of thé‘..gsé:ve weakness of the staff in those areas, combined with
the. tighter profession tructure.{ More significant is odr‘discovery that this

. .

3

-

<

* approach can somgtimes work. ‘And when it does, it is very exciting and rewarding.

I can give two examples of how success can come, _very different in character but
thereby showing the jfriety of the work. ’ ) ’

The "Scholarly Freedoms' Report

&

Professor John Ziman, F. R.S., and Paul Sieghart have served as co-directors

of the "Scholarly Freedoms" project. Ziman, the present chairman of the Council,
is a well-known campaigner for’ scientists civil rights. . His most publicized
'work has focussed on Soviet physicists who have been deprived of their jobs and'
status as punishment for any sort of polit1cal deviance. He and his colleagues
in this work'have appealed to the c¢onscience of ‘scientific- and public opinion,
both in the offerding nations and internationally. Paul Sieghart has long been
concerned with the legal aspects of human rights, and has helped in framing in-

. ternational conventions guaranteeing such rights. Many such conventions are
signed and ratified by most membhers of the United Nations, arfld so have some de-
.gree of legal ‘forgce both internally and internationally.

13

The Council convened a Working Party with thése two individuals and sever-
al eminent scientists known to have a concern for the problem. The task was to
relate- the scientific dide (arguing why scientists réquire certain freedoms if
they are to do their jpbs properly) and.the humar rights side (showing which
freedoms are recognizeé=and guaranteed). Although two different sorts of "para-
digms" were involved, the thinking and drafting could be done-in a relatively

A‘gurprisingly sfhple and inexpensive, practical proposal -is made in the
Report which resulted from their efforts: that there be a small of fice _which =
¢ollects and transmits information, both on the changing legal situation and on
individual, cases. The existence of such an office will certainly help the posi-
"tion of oppressed scientists, and it will thereby cohtribdte to the cause of
scholarly and intellectual freedoms everywhere.. . _ .

‘The Acceptabilitgﬁof Risk" Report ' )

Another successful project, that on risks, forms an interesting conhtrast.
Here we had no clear guidance on the problem, though we could gain insights
from the Council's previous’ report on "Superstar Technologies" (largely the

3

’

-~

work of John Ziman) and from the recently published American book, Of Acceptable .

Risk, bva Lowrance, a pioneering empirical survey of the problem.37 Our Work-
ing Party was strong, with several members EXDerienced in one end or another

of the "hazards" business. It-did not take too long for the shape of the report

.
-
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A ruitoxt provided by Eic:
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to emerge: successive discussions of the conceptual and ‘quaritative agpéEts
of risks, the problems of calculating costs and benefits in this context, and
then the ethical and practical questions of "fair decisions and effective con-
trols. All this was to be expressed in a readable style within the span of
some twenty thousand words.

4
.

/

We tried some empirical studies conducted by temporary researc¢hers, but
it became tlear that we needed to solve our conceptual problems before we could
instryct an assistant. This clar1f1cation was arduous; not a few of my drafts
were rejected by the Working Party as "incomprehensible'" or "turgid." And, in
retrospect, they were; I was trying to say everything of possible relevance
until I understood the problem well enough to know what could be omitted. The
main controversy in the Working Party was over quantitative methods. We found
ourselves in the crossfire of a long-standing feud between two rival regulatory
agencies -- the U.K. Atomic Energy Agency, committed to .the use of quantitative
methods of risk assessment, and the Nuclear Installations Inspectorate, relying
more on intuitive engineering skills for monitoring plants in construction’ and
operation.. This conflict imposed an extra discipline on my remarks about quan-
tification they had to have sufficient content for inclusion and yet gain a
wonsensus of sharply divided members.

~ As the months wore on and we worked through drafts covering more of the

) original outline, we found ouyselves in an uncomfortable situation: most of

our conclusions were negative! Quantification of probabilities is not precise;
and quantification of costs and benefits is highly imprecise. THe varieties of
"acceptability" of risks (involving individuals' special perceptions, values,
and available options) limit the analytical use of the concept. The dilemma
between the individual's right to accept or reject the danger that is th uét(
upon him, and the society's need to impose some r1sks for general benefi

seemed insoluble. *

Very intensive sessions with Working Party members and outside consultants
indicated approaches to a solution. One was an adaptation- of some insights of
Rawls,% recently developed very effectively by Laurence Tribe,> ‘that fairness
lies not only in the substance but alsc in the procedure of decisions. We used
this concept in the context of the "social dynamic" of a hazard between the
three sides who (re ctively) create, endure, and .regulate it, and who each
have their perceptions, values, and powers in the situation. We explained how
these "subjective' aspects of the problem pervade all the others, right down
to the colleiion of data. )

In our conclusions we shifted the focus from "acceptabil' of risks to .
"fair.decisions and effective controls." We stressed that "obWCtive" scientific.
methods, while necessary for a competent study, are hot sufficient for a proper
decision on behalf of society. Following Tribe, we saw decision-making on risks
not as a static, once-for-all choice, but rather as a dynamic process, involving
continuing education for all sides. Our main practical recommendation was for

a pllot?pnogram of "community risk advisory centers," analogous to other volun-

.teer- orgﬁnfzed local service activities. Such centers would also provide a
strong and d;rect social relevance for some sorts of scientific” expertise

.
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The Future
Thé first three years of the Council's exis;ence'(now é;retched to four

by a generOUS‘fupplementary grant) have been a period of learning, mainly from
our many_mjstakes but also from successes of the sort I.have described here..

Barring catastrophes, we should have a half
end of 1977. We are far from ready to
existence will depend on the good will and t
the foundations that support such ventures.

for no other reason than that the problems a

dozen reports published pefore the

rust of small groups of people in
We feel guardedly op#imistic, if
re there, indeed in 1 reasing

"'go public" in,any way, so our continued

I3

4
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.the Counqil's

number, and no ané else in Britain has yet stepped forward to study them at

1, in the Council's special style.
. L, ]

NOTES

* .

+ }

- 1. "Scholarly Freedoms and Human Rights" was published in February 1977,

.'Superstar Technologies" in 1976, by Barry Rose Ltd., Chichesger, West
i! Sussex, U.K. "Acgeptable Risks" is expected to be published In May 1977.
The reports are available from the publisher for $5.00 postpaid.

2. Paul Sieghart, "A Corporate Conscience for the Scientific Community?"
Nature 239 (1 September 1972): 15-18.

3. William Lowrance, of Acéeptable Risk: Science and the Determdmation.ef -
Safety (1 First St.y Los Altos, Califorq}a: William Kaufmann, Inc., 1976).

4. John Rawls, A Theory of Justice (Cambridge, Massachuetts: Harvard Uni-
versity Press, 1971). . ] .

5. Laurence Tribe, C.S. SchElling, and J. Voss, eds:., When Values Conflict
(Cambridge, Massachusetts: Ballinger, 1976). - J N

.

* Leverhulme Trust has made a second grant to the Council which will enable

it to carry on for another three years. The new Executive Secretary is
Sir Teuan Maddock, F.R.S., who is joining the Couqsil upon his retirement
as Chief Scientist at the Department of Industry.
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REFLECTIONS ON THE MEASUREMENT OF  SCIENCE AN
. .
. S ' :
By Arnold Thackray - - )
Department of History and Sociology of_Science .
Edgar Fahs Smith, Hall D6
University of Pennsylvania
Philadelphia, Pennsylvania 19104

¢

Introduction

. Measure is a quality much-admired in the abstract. The Horation dictum --
that "there is measure in all things' -- knows its greatest successes in the
field of natural science. Even there the adoption of quantitative mddes has
not been especially rapid, complete, or' devoid of controversy.  Nonetheless,
measurement has come to be perceived as central to .the character and critical
for the success of the scientific enterprise.1 Science and society being of
a-piece, it should occasion no surprise that attempts to extend a metric from s
the natural to the social sphere and even to measure science itself have a
rich, complex, and variegated:; history. That histpry has recently been moved
to a new level and taken on fresh saliency as a result of actions by the Na-
tional Science Board. The Board has committed itself to what, in itd own
words, is .the gmbitious task of developing "a set of indices which would re-.
veal the strengths and weaknesses of U.S. science and techmology, in terms of
the capacity and performance of the enterprise in contributing to national
objectives.”'2 ,

Science Indicators 1972, Science Indicators 1974, and the soon-to-be- ‘_t/ )
released Science Indicators 4976 are the first steps toward this stated goal. ~ v
As such they merit, and are already recéiving, extensive analys?®s and scrutiny.

SI-72 and its successors may, however, be viewed not so much as technical re-
ports but as cultural documents, imperfectly embedded in certain historical
traditions and raising interesting, perhaps insoluble intellectual problems.

In keeping with this rather different perspective, I wish to sketch the

historical development @af attegpts to measure certain aspects of the sciences.
I shall go on to point out that science itself may be viewed in more than one

way and that what is measured depends on what is seen {(and thus -- but more
indirectly -- on what is looked at). Lastly, I want to illustrate the sort
’ ¢

I.gratefully acknowledge the stimulus of discussions with Robert K. Merton
(Columbia University), Steven Shapin (Edinburgh University), Edward Shils (Uni-
versity of Chicago), and with colleagues on, the Subcommittee on Science Indi-
cators of the SSRC Committee on Social Indicators, and at the University of
Pennsylvania. I am indebted to the National Science Foyndation for parggal
support of this research. Several of the themes touched on in the openiﬁg sec-
tion in this essay are more fully developed in: Yehuda Elkana, Joshua Lederberg,
Robert K. Merton, Arnold Thackray, and Harriet Zuckerman, eds., Toward a Metric
‘of Science: .Essays Occasioned by the Advent of Science Indicators (New York:

" Wiley Interscience, publication expected in fall 1977).
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of  problems that arise from such differences in viéion and focus. I shall do
this by examining some of the arguments used in the most famous public debate
ever staged about the health of science. My aim is a fuller appreciation of
the complexities of past circumstance and the ambiguities inherent in gny at- -
tempt to measure knowledge. Such an appreciation may help foster an appropri-
ately cautious, sober, and modest commitment to the development of science in-

~dicators.

The History'of Measures of.Sdience A .

. The history of attempts to measure s¢ience is long but fragmentary.4 The
most salient observation is how isolated from one another were’ previous workers
seeking to quantify~thanges in aspects of science. Their work was rarely -cumu-
lative. It lay in different traditions, focussed on different questions, pro-
ceeded on different assumptions, answered different' needs, and showed little
communication between disciplines and countries, Ewen so, it is possible to
discern some pattern and coherence, and to distinguish between five genres in
which work ‘has taken place. ) -

The most interesting of these genres, but the least developed with Tespect
to science, is that ,of civilizational history. Logically, the line of develop~-
ment should begin with Condorcet and dwell on Auguste Comte. However, it was
Henry Buckle who was to be most heavily cited in éabsequent works. The spirig
pervading his classic account of the scientific life of Scotland -- the wish
to-"accomplish for the history of man 'something equivalent.,.to what has_been

effected by other enquirers for the different branches of the natural scien-
"

. ces 5 - pointed toward a comparative, classifying, and measuring ‘approach to

intellectual activity. The same desire for a historically-based science of
man may be seen in works by authors as varigd as John Theodgre Merz, Edward
Eggleston, and Pitirim A. Sorakin.® Each shared, the:belief. that high intellec-
tual achievement, and with it scientific thought, could be objectively ,assayed.
However, the chief importance of ciVvilizational history lay not ip its4implicit
thrust toward assessing the[quantity and caliber of pure knowledge in various.
cbudtrieﬁiand periods, but rather'in its indirect stimulis to the sociology of
progress, genius studies, and statistical bibliography.

The sooioldgy of progress -- in various.ways an obverse, complementary
field to civilizational history -- may be seen as the ptimary stock from which
the present burgeoning field of the sociology of scdience has developed., The
path runs from Auguste Comte and Herbert Spencer to Lester Ward and William
Ogburn, in the U.$.A. Ogburn -- later to be honored as the first President of
the Society for the HistoryJof Technology (1959) -- worked with the twin con-
victions that "science will grow in the social studies in direct ratio to the
use of measurement” and that "any investigation of motives is likely to be
superficial without the recognition of cultural factors, which can be discerned
only through historical investigation."’ These convictions helped inform the
creative syhthesis achieved by Robert K. Merton in his 1938 study of Science,
Technology and Society in Seventeenfh Century England. In that work, Merton

" investigated how a cultural factor (Puritanism) affpcted individual motivation

toward science. . He also,brought measurement to bear in the provision of eco-

~nomic and technological gnswers to the question of why certain sciences flour-

ished in particular cultural contexts. *

'
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Despite the work qf Ogburn and: the ybung Merton, the trends around which-
sociology of sciente coailesced as: a field in the quarter*céntury fter World
War II were not those of science in society,y of cultural dimension$, material'
needs, and broad historical patterns. As with other areas of American sociol-
ogy, interest moved instead toward the micro-analysis of the internal dynamics
of small institutions., This move fitted well with develoghents in American
science itself. As research budgets grew, publications mushroomed and Ph.D.s
proliferated, questions of organization, procedure, and reward within the bur-
geoning tanks of American, academic science éjﬁoyed a new saliency.

The sociology of science now provides us with many measures of con;emﬁarary
scientific activity and its intexnal organization, but few indices of the intel-
lectual character, social supports, cultural orientation, or historical develop-
ment of scientific knowledge. The same may be‘said of the genre of statistical
bibliography. The pioneering investigations of"F.J. Cole, Nellie B. Eames, and

- E.W. Hulme in the years around 1920 did have a direct interest in historical

and cultural patterns, -as is obvious from the titles of their studies.? However,
the forms of systematic; quantitative analygis of scientific literature that haVe

developed since WorldrWar II have been -- perhaps necessarily -- preoccupied with
questions of productien, control distribution, and consumption rather than those
of coghitive:content or cultural meaningﬁlO ) ’ A

The abbve remarks may serve tO'indicate how the history of certain aspects
of the measurement of sciencd@has been formed around agendas focussed on quite
disparate questions., Science as high intellecbual achievement impliés measures
quite different from those appropriate to science as the expression of certain
motivations or as an autonomous social system.. The point is persuasively brought
home by attention to the two-remaining genres. Genius studies and policy-ori-
ented lobbying for seience both havé a venerable history, a voluminous litera-
ture, and their own quite distinct agendas. ;

The Swiss botanist Alphonse de Candolle seems to have been among the first
to carry out a systematic numerical investigation of scientific genius. His-,
1873 Histoire .des Sciences et des Savants Depui$ Deyx Siécles (Geneva) was stim—
ulated by the social statistical school of Quetelet, of whom he wrote admiringly.
He sought to establish the significance of environmental factors in nurturing
scientific genius and, consequently, scientific progress. He was quickly em
broiled in controversy with Francis Galton, ‘the founder of biostatistics, who
wished to emphasize the importance of heredity. Galton's nglish Men of Science
(London, 1874) was.followed a generation later by Havelock Ellis's Study o

British Genims (London, '1904). In the Unfted States, James McKeen Cattell (a

one-time pupil of Galton) was important id:establishing the quantitative study
of genius -- work which came to involve figures as varied as Ellsworth Hupting-
ton, Scott Nearing, Frederick Woods, George garton, and Stephen Visher.ll 1In
this genre outstanding men were -at the focus, Their actual intellectual prod-
ucts and the organizational contexts of their work were matters of secondary
concern.

3

Policy~oriented lobbying for science is a genre organized around use
rather than particular intellectual form. Arguments within this genre " have an

Jinternational and comparative aspect._ The case for attention to a particular

' 26"
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science has siinged on contrasts with the (more favorable) situation in oth&r
nations or &isciplines. The appeal may be to national pride or to econbmic
self-interest. It usually involves measures of some of: ‘the money committed
«t0 buildings, equipment, and salaries, the scale of educational arrangements;
the opportunities open to career,scientists; .the publication of research rey-
sults; the public esteem bestowed on scientific work; the patents, innovati®ns,

_and economic progress believed to flow from ecience. In Britain, these recur-

rent motifs may be traced from CHarles Babbage and his 1830 Reflections Upan
the Bicline of Science in Englant through the 1870s "Devomshire" Royal Commis-
sion on Scientifie Instruction and the Advancement of Science to:the influence
of Marxist th0ught on a remarkable group.of young scientists in the Depression.
Julian Huxley s Scientific Research and Social'Needs (Londoh,. 1934) and J.D.

.Bernal™s pioneering'study of - The Social Functionlof S ence ‘(London, 1939)

paved thF way for those systematic efforts to ure science which have char-
acterized government action over the last generdtion. For Amdrica, the corres-—

“pondi® history would have to run from Alexander Dallas’Bache (great-grandson

of Benjamin Franklin) and Henry Rowland through Ggprge Ellery Hale and R.A.
Millikan to that gem of the lobbyist's art, Vannevar Bush's Science: .The End-
less Frontier (Washington D.C., 1945).

By the early 1950s there was a great boom in governmental measuring of
.aspects of science in all Western countries. The growing number of jnternation-

-

al reports.led to, methodological and biblidgraphic sfudies of science statistics.

From 1966 UNESCO published an Annotated Accessions List of Studies and Reports
.in the Field of Science'Statistics. In 1969 Christogher Freeman published a,
methodological investigation of science indicators. The eulmination of this-

phase and the beginning of 4 new era may both be seen in the publicationlof the -

most ambitious study up to/that date, the National Science Boatd s Science Id- -
dicamets 1972, ».\ ° . .

Science as a Cultural Mode . T o . )

In practite,- powerful traditions in the scientific community foster a view
of science which sees it primarily in terms of results rather than processes .--
‘whether those results be held to reside in theories hypotheses, laws, or estab-
lished facts. In this view, science possesses Very great internal autonomy.

Interaction with fhe larger society takes place primarily-{a) through decis1ons_.

whether.and on:what scale to fund the necessarily esoteric, ‘specialized needs
of sthe practiﬁionefs of research, and (b) through intellectual and societal
'impacts of the "results" of,t at research, Such a view of science is implicit

. ‘in much of the. analysis in Science Indicators 1972 and 1its successots. The °

emphasis is on aggregates and on "#hput-output'' models; the focus'is on consump-

tion .of financial‘{esourc and production of people, papers, and patents

<*Qtyer traditions, ho ver, suggest that it.tay be agalytically more fruit-
to view science as ode of culture, and hence of cdgnition, edutation,
socialhiation, and contrgl.™ The work of Mary Douglas suggests the possfbility
of constructing a typology-which systematically relates gial structure to -
varietiqf of cosmology. Her wogk also suggests ways o ‘inder tanding how .cos-
mology ‘changes as soéial %tructure “changes. 13 For: examp_gq/if may be that pre-
ferred medes of science:in an industrial society‘will be found to be physics
and chemistry In -an agnarian society the favored ‘modes may be geology, natur—

. . .o
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al history, and meteorology, while in a.'post-industrial" service economy the’
social and biological (medical) sciences will be ‘preferred.- The argued or per-
ceived "utility" of each of these modes is part of of the culirral constellation
n question. . .

This means that if we wish to develop indicators of the "health" of sci-
ence, we shall have to attend- at least in part to the sociology of knowledge.
What changes are taking place in our own social system? Which of these changes
carry implications for science as g mode of culture? %o answer such questions
much greater stress must be placed on,understanding public attitudes to science,
on seeing how "images" @f science in different social and professional groups
rglate to other aspects of their cultural experiénce, and on comprehentting the
manner of socialization in the ways of science which these varied groups re-

% celve via formal education and informal popularization. * .

2

. health, of science are apparent if we look at the discrepancies between contem-
porary analyses of the state of science in the past and what .we now know from
hindsight. Many examples spring to mind. Henry Rowland deplored the poor state
of American physics, just as it was inexorably moving to a new maturity. French
scientists of the later-nineteenth century castigated their countrymen fox their
parsimoniousness even as French chemistry waxed stronger and stronger. American
science-watchers selemnly discussed American indifference to basic research as
‘the country embarked on an unprecedented funding of pure science. Most notori-
ous of all, Charles Babbage and a cohort of cooperatoreé lambasted The Decline

o 'of Science in England at a-tihe when English science was newly-launched on a
wave of intellectual and organizational creativity.14

. 4‘ 2

JThe extended déhate inithe 1830s over The Decline of Science in England
111ustrates with particd\ar ciarity the significance of differences in focus

The difficulties igherent in the search for consensible indicators of the \\

4

and vision ‘ . . , . ' ' S , . .
. Eeggyring,the "Hé{lfh? of _Science: An'Example ° . . ) ‘

All parties, to the dispute over. the state of - égglish science‘shared one
fixed reference point It was that the coumtry of Sir Isaac Newton could claim
no continulng tradition of mathematical astronomy or theoretical physics remote-
ly able td challenge the French school ‘of Maupertuis, Lagrange, and Laplace. To

" some this ong¢ fact.aBout one field was sufficient evidence of a decline in Eng- _ -
lish scied%e. To others it became so, but only in the context of events.

Among ‘those events were several of particular relevance. One wds the 1828

™ decision of the British Government to abolish the Board of Longitude, thus de- -
,creasing dratatically the supply of patronage available to Londot's growing///
scientific corps. Of separate but eqlial emotional significance was the loss .

‘of three of London's leading men of science. All were to be eponymized in sci-

g'le. All had epjoyed high office in, and twd had been President of, the Royal *
ociety. When Sir Humphry Davy, Thomas Young, and William Hyde Wollaston died.

within a six~m period (December 1828 - May 1829), the shock was correspond-

ingly severe.” Quite different and far less dramatic, but also tmportant was , -

the unrest of the scientific corps over the styre.of English patent law. The iif

Com intimate links that then existed between the personnel of science and the world

.m ) - .
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e of the inventor meant that many men of science were acutely aware of the dis-

ﬂ;appointing financial ;ﬁyards held to result from the Gov nment,'s indifference
‘ to innovative genius. _

It t®Mk just such an innovative genius, the irascible Charles Babbage, to.
forge from these elements a sustained debate, a reformist iobby, and a first
attempt to measure the health of science. Babbage was the (absenteg) Lucasian
professor of mathematics at Cambridge, the struggling if state-financed inventor
of the "difference engine" (a mechanical digital computer), the well-connected

-7 tonfidante of men of science and of men of affairs, and the 1mpa;ieﬁt visionary \
of a new, better world. His 1830 Reflections on the Decline of Science in Eng-
land perfectly expressed the grievances of one in his position. That 4t did
far more is apparent from the flood of a§reement, disagreement, congratulation;
and criticism its publication}unloosu.ad.'1 - “ \ .

»>

M The European debate that ensue¢ about "The Decline of Science in England"
provides a generously documented example of social cqontext in which the health
of science became an issue. The argdmenfg’;?.the various protagonists in the
debate rtveal much about the sorts of implicit and explicit indicators to which
different groups are likely to appeal in such circumstances. Here it must suf-
fice to concentrate on the alternative visions offered by Babbage and his*main
combatant (Gerard Moll, an Anglophile Dutch proféssor), the implicit indicators e
to which the pair appealed, and the sober benefigﬁ of historical hindsight.

)

To B&bbage, the fact of "decline" needéd no proof: '"that science has long
been neglected and declining in England is an opinion...shared by many, and has
been expressed by higher authority than mine." The authority in quegtion was
J.F.W. Herschel) who had written that 4 }

. —

" here, whole branches of Continental discovery are unstudied, and indeed

almost unknown, even by name. It is in vain to conceal the melancholy

truth. We are fast dropping behind. In mdthematics we have long since

drawn the redin, and given over a hopeless race. In chemistry the case >

is not much better. ...There are, indeed, few sciences which-would hot

_furnish matter .for simildr remark.l6 ’

éabbage agreed with Herschel that decline in English science was obviou;{ that
failure to dominate the research front was the essence of decline, and that
"failure to be cited -in or to cite appropriate foreign literature was its impli-
cit indicator. Babbage went on to spell out what he saw as the causes of de-
cline. ) ’ :

Blxstly, "some portion of the neglect of science in England, may be at-
tr;bﬁted to the system of educat%gn we pursue.' That system did not contain
sufficient incentives (eompulsory examinatiogs)ito the study of chemistry,
botany, geology, history, etc., with the result #hat "scientific knowledge

' scagcely;ggists among the higher classes of gociety." Thus if inadequate for-
eign citation was the implicit indicator of decline itself, inadequate social-
ization into science of the d&untry's elitg was the first of its causes. The N,

* second set of causes related to the rewards of science, in prestige, orgdniza-
tional, and-monetary terms. Here it'was' important to .realize the -peculiar
advantages arising from the "classification of society into professions.” But,
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alas, "the pursuit of science does mot,‘in England, constitute a distinct pfo-
fession, as it does in many other countries. It is therefore, on that greund

" alone,_deprived of many...advantages."17 In particular, science lacked clear

caree(_paths, well-rewarded positions, -and the plblic respect that followed

regulation from w1thin by self-selecting professionals. ) .

it was in discussinghscience as prefession that Babbage appealed most
explicitly to statistical indicators -- tabulating foreign scientists who
held public, gffice (high numbers being good), the fraction oPspational popu-
lationg admitted to national scientific societies (higher fractions being bad,
indieating lax and unprofessional standards), the fraction of academy memBers
holding honorific decorations (the ndmes of Laplace, Lagrange, Berthollet, and
Chaptal indicatin high hon r to science in France), and the monetary incomes
of men of scienc!i(high incomes being, good, "showing that 'the laborer is worthy
of his’hire"). Each and every one of"’ these measures revealed the unsatisfactory
situation of English compared with Continental science (the idea of using the
United States for comparison was so absurd as to require no discussion). To-

—

gether with the failings in theseducafional system, these implicit indicators._ )

helped explain '"the gradual decline of matRematical, and with it of the high-
est departments of physical science, ﬁfom the days of Newton. "18
/
In stark contrast to Babbage, Gerard Moll would not admit the Alleged
Decline of Science in England. Its indicators were either mistakes or mis-
leading. British work was eagerly read on the Continent: the ‘failure of the

‘English to clﬁg (not be informed about) the work of foreigners revealed not .
" the incompeténc

e of English science but the linguistict chauvinism'of England.
Indifference to science among the aristocracy was true of all countries. Hon-
orific decorations and high monetary incomes to men of science merely jndicated
corruption, flattery, and diversion of talent from sciéntific to political ends.
That in England people;paid to join the. Royal Society, rather than joined to be
paid as in the French Academie, indicated the health of British science. As to .
French’ predon}hance in mathematids: '"Fashion to a certain extent prevails in
the affairs of every country, but it predominates chiefly in France''1l9 and,pro-
vided the explanatiot for the particular galaxy of talent clustered around
Laplace. Thus what.oné observer viewed as the decline of the most central sci-
ences, the other saé simply as the result of national differences in style.
O ’

. At least as interesting as these stark disagreements over measures and
meanings is the rangs of the in%tqrs neglected by all participants in the
debate. ‘Some of these indicatordiwere easily available. OtKers emerge 6nly

with hindsight.” * © -

It would be unreasonable to expect the discussants to have seen 1830 s
the .year in which Charles Lyell was bringipg to fruition his Principles of

' > Geology, Charles Darwin'Was“moving at increasing pace towdrd the Beagle voyage,

and 'Michael Faraday stopd on the brink of discovering electromagnetic inductio//
It was to be decades before the tmmensit of "the achievement of each of these
three glants of sciefice would become fally apparent. Yet each was embirked on
his particular path in 1830 -- a year in which serious.men could passionately’
debate the declffle of English science. This should give pause to all copcerned
to measuye current science, - Present awareness may be wider and present infor-
mation systems better. Yet the enterprise to be measured is incomparably more
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tomplex than that with which Mbll and Babbage dealt, and there is little to -
suggest that available téols for appraisime—~its ‘intellectual vitality are sig-.
,nificantly better. . '3 v

- - -

- The work of Darwin,’ Faraday, and Lyell was "hidden" in 1830.. Not so
other important indicators. Babbage and his contemporaries sought to -appraise °
tHe familiar aspects of their world -- Goverament scien/e, university research,
the world of the Royal Soeiety and the high elite. In retrospect, it i§ possi-
ble to appreciate the extent to which the cultural locus of science was shift-
ing, without their knowledge. The most sWlient indicators of the health of

glish science actually-‘lay in the rate of formation of métropolitan discipline

ieties, of provincial "literary and philosophical" associations, of natural
history clubs, of statistical and agricultural societies, and of mechanics"
institutes with their classes ‘for chemistry and astronomy. Also important but
equally neglected by the debaters was the tremendous growth in textbook and .,
encyclopedia publishing, the emergence of a popular journal literature of sci-
ence, and the dramatic expansiom of teaching and I®arning opperrunities through
the activities of itinerant lecturers, mathematical practitioners, instrument-

makers, and medical entreprenewrs .20 -
14

All this activity well indicates the progressivist-orientations which/guar—
anteed not decline but .unprecedented growth on the high level which so concerned
Babbage and Moll (and which dppended for its health and vitality on this hidden
infragsructure). Reflection on Babbage' syfailures -- shared equally by his most
pass te supporters and his most det ned opponents —- highlights both the
diffi ties in obtaining consensible indicators and thg dangers idherent in a

’Fdo n W, ahistoric definition of measures appropriate for assaying the health
ﬂ‘of science. \

- " -

. 4
Conclusions . .

-

/ There can be no single conclusion to this essay, for its purpose has been
to hint at the complexities which necessarily beset.any attempt to measure the
health 6f sgience.

L

Perhaps it is dufficient to observe that Science Indicatots 1972 and its”
successors assume an autonomy for the natural sciences which may better reflect
the statutory jurisdiction of the National Science Foundation than the 'social
reality“in which the sciences actually functifon. The probBlematic nature of the
assumption points toward the urgent need for better theoretical understandings
of science from the perspectives of the sociology of knowledge. Were more of
those understandings available, we would bé able to gtate with greater confi-
dence what sorts of social and cognitive data would provide reliable indicators
of coming, shifts in sentiment about particular sciences, as about the whole
scientific enterpgise. '

Perhaps it is also worth pointing out the diffiCulties inherent in a focus
on "science indicators" rather t some guch holistic category as "knowledge
indicators." For instance, SI-72 reports on the growth in gatural science
Ph.D.s with time, suggesting a "healthy" state. Yet such Ph.D.s decrease rel-
ative to social science Ph.D.s -- information which indicates quite different
and possibly more significant. aspects of the change. ,Again, the widening ripple

-
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vols. (London: W. Blackwbod and Song, 1903-1914); Sorokin's Social and
Cultural Dynamics, 4 vols. (New York: American Book Compamy, 1937).

7. William F. Ogburn, -Social Change with Respect to Culture and Original Nature '
(New York: B.W. Huebsch, 1923. Reprinted with an Introduction by 0.D.

[S

the pattern of the next.two decadegs suggests that the financing of university
Bscitnce must be understood primarily in terms of the place of universities in
the larger society . - ) .

- . L]

of reperchssions.from the simple‘%ﬁrception that {'student shortage" will be

Perhaps also a greater awareness of the several traditions ifi measuring
science 'which have flourished from time to time might encourage both policy-
makers and scholars t6 more imaginative investigations. If so, a knowledge -, P
of past controversies like that surrounding Charles 'Babbage's claims may save -
them from immodest claims about the meaning if mot the reality of the measure-~

- ment of science. .- . v :
. ' L ]
A i ' -
L . 3 . N
‘ NOTES = T _ f;f‘ .
’ - }\' =§"" .
’ : . ' k ,:'}‘t{.' ,“
1. This subject is explored in the various papers given at a "Conference on - e

the History of Quantification in the Sciences" and published in Isis 52,
No. 168, 1961. . '

.
vl

2. See Science Indicatgrs 1972 (Washington D.C.: U.s. Govérnment Printing =
. Office, 1973); Science Indicators 1974 (Washington, D.C.:4U.S. Government
Printing Office, 19755; and Science Indicadators 1976 (In press: publicagion
. eXpected in earIy summer 1977). Quotation from Science Indicators 1972
(SI s1-72), p. iii, L ' .

t - -
> * *

3. A first, review conference ort science indicators was held at. the Center for
Advanced Study in th Behavioral Sciences in-Stanford, California in 1974.
The 1976 Meeting of thre American Associationt,for the Advancement of Science,
,in Boston, devoted a eession to the. subject. A volum® of essays -i8 now in
press: ‘Yehuda Elk#&ma, Joshua Lederberg, Robert K. Merton, Arnold Thackray,
and Harriet Zuckerman, eds., Toward a, Metric of Science: Essays Occasioned

.+ by the Advent of Scilende Indicators (New York Wiley Interscience, publi-

" cation expected in fall 1977) : -

*

>

-

4. That history is distussed more fully in my "Measurement in the Historiog—
raphy of Science in.Toward a Metric of Science.

5. Henry mas Buckle, A History of Civilization in England, 4th ed., 2 vols.
(Londod’™ Longman, Green, etc., 1864); qute from vol. 1, p. 67

[

6. - See e.g., Eggleston s The Iransit of Civildzation (New York: Appleton,
1901), Merz's A History of European Thought in the Nineteenth Century, 4

Duncan, Uniyersity of Chicago Press, Chicago, 1964. Quotation at p. xi of
the reprint eddition). ) . .
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11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

‘History. of Science 12 (1974): 1-28.

See ‘the Introduction by Norman W. Storer isn Robert Kv’ﬁerton,.Thg Sociology
of Science (Chicago: University ‘C‘hicago Press, 1973) and Jonaghar R. -
Cole and Harriet Zuckerman, "The Emgrgence of a Scientific Spectalty: The. . |
Self-Exemplifying Case of the Sociology of Science," i Lewis A. Coser, ed.
The Idea of Social Structure: Essays in Honor of Robert K, Mgrﬁon (New York:

Harcourt Brace Jovanovich,/1975), pp. 139-174.

'F .J. Cole and Nellie B. Eames, "The History of Comparativekatomya:. ;Eta- B
tistical Analysis of the Literature," §cience Progress 11 (1917): 578-596;
apd E.W. Hulme, Statistical Bibliography in Relation to the Growth of Mod-
.ern” Ciiiliziilon (London: Butler & .Tanner, Grafton & Company, 1923).

v i
See Ming Iveory,” Janice LaPorte, Henry Small, and Janet Stanley, Citatiom .
Analysis., An Annotated Bibliography (Philadelphia: -Institute for Scierm- . .
tiftc Information, 1976); wnd Francis Narin, Evaluative Bibfiometrics: . '
The Use of Publication and Citation Analysis in the Evaluation of Sc¢ienmtific
Adtivitz (Cherry Hill, New Jersey: Computer Horizons, Ihc., 1996).

I

See e.g., J. McK Cattell, 'Homo Scientificus Americanus,' Science 17 (1903):
561~570. A fuller discussion and extended citations appear in my "'Measure-
ment in the Hlstoriography of Science."

L

Again,-a fuller discus$ion and extended citations appear in my ''Measurement'” \

. paper.

~

.See especially her Natur® Symbols (London: Barrie and Rooklift, 1970).

See e.g!}, Hen;y Rowland "A Plea Tor Pure Science," Sciente 2 (1883):
242-250; Harry 'W. Paul, "The Issue of Degline in Nineteenth-Century French
Science," French Historical Studies 7 (1972): 416- 450; Charles Babbage,
Reflections on the Decline of Science in England (London' B Fellowes, .
1830).

N -

For a brief- discussion of the "decl ine" debate, see pp. 152-157 of A D.
Orange, '"The* Origlns of the British Association for the Advancement of , .
Science," British Journal ‘for the History of Science 6 (1972) 152-176.

J.B. Biot, "[Review of] Reflections on the decline of sciehce in England. .

Journal des Sgvans (January_1831: 41—49, and [Gerard Moll], On the Alleggd fos
Decline of Science in England (Londom: T. & T.  Boosey, 1831) provide some '
indication of the range of European reaction to" Babbage's philippic.

Babbage, Decline of Science, p. v.
Ibid., pp. vﬂi-ix.

Ibid., pp. 9-10.

Moll, Alleged Decline, p. 11. . . s
\

For further discussion, see J.B. Morréll, "Individuplism ‘and the Structure of
British Science in 1830," Historical Studies-in the Physical Sciences 3 (1971)
183-204; and &teven Shapin and Arnold Thackray, "Prosopography as a Research

Tool in History of Science! The British Scientific Community 1700-1900," . ‘
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ADDITIONS 'TO GENERAL BIBLIQGRAPHY

Aaronson, Steye "The So6cial -Cost of Eatthquake Prediction. New §cientist,
17 Mafch 1977: 634-636. 4

Seismologists developing the ability to pr#dict_damaging earthquakes are be--
ginning to realize.that the costs of the service’ involve more than thé ex-

pense of equipment and scientific personnel. This article reports the find-*

ings of a.reseatch team that has been studying the social, political, and
economic effec;s\\f predlction . ¢

Abelson. Philipﬁ\, and Irene Ti,nker. "Technology Tra“" Science 195,
28’January 1977: ,"351. ‘e Lo
L a8

0

This ed1tor1al criticizes the past neglect and current naivete of politicians

.. regarding the transfer of Western techndlogy to the nonvWestern world.

Alexander, Tom. "It's Time for New Approaches to Pollutioa Control. Fortune
94, November 1976: 129 ff. .
Subtitled: '"If we persist on the present regulatory pdths, costs wtll out-
weigh berefits and, oddly enough, the environment may get dirtier."

L
[

Anéerson, Alan, Jr. "Scientist at Large." New York Times Magazine, 7 November
1976: 58. - ’ . i - .

-

¥
A'pro?ile of Barry Commoner: "Bafry/Commoner's'nip }hetof¥c and moral fervor
have gained the enmity of industry, the mistrust of labor, and the envy and
outrage of his peers." .
. . )
Back, William B. ''The ERS (Economic Reésearch Service of the U.S. Dept. of

Agriculture) Workshop on Technology Assessment:)/ An Overview." Journal of . ..

the International Society for Technology Assessment 2, Fell 1976:, 9-12.
Senior Research Econontist for the ERS, Mr. Back edited this issue of the
Journal, which is entirely devoted tq.agricultural technoiogy assessment.
His own article presents an overview of the workshop from which many of the
papers come.: The papers include a historical survey of the ERS, discussions
of methods of technology assessments, and reports on assessments of specific
'technologles :

Bhaneja, Balwant "India s Science and Techn#I:;y Plan, 1974-79." “'Social .
Studies of Science’ 6 February 1976: 99-104. .

_ Black, Max. "The Objectivity of Sfience." Bulfefin of the Atomic Scientists

33, February -1977: 55. v

v .,

- A philosopher's defense of objectivity in science " "There is something
charmingly absurd about a skeptic who, while d&sclaiming the possibility of
knowledge by the means that we have found te be most reliable, still affirms
confidentially that he knoys that scientists cannot know anything....There

-
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ts no half-way-house between skeptical rejection of the cognitive claims
of science and a total skepticism that reduces its advocates to silence."

. /
Boffey, Philip M. .'"The New'York demy of Sciences: A Bid for Greater In-
fluence." Science 195, 7 January 1977: 35-36.. :

A débcripé;;n o{ a major effort, recently launched by the New York Academy
of Sciences, an’organization with 26,000 members, to become active in public
policy and exert influence on the general public and its political leaders. .

Branson,”Roy. '"Prison Research: Natignal Commission Says 'No, Unless...'."
Hastings Center Report, February 1977: 15-21.

In the fall of 1976, -the National Commission for the Protection of Human
Subjects of Biomedica} and Behavioral Research issued recommendations con-
cerning the use of prisoners in nontherapeutic biomedical research. Its
unanimous recommendations were made only after considerable debate and dis-
agreement. This article examines the "anatomy" of the decisiom by looking

at the way.the Commission arrived at its conclusions and by seeing how it *
;related eth1ca1 concerns to specific policy recommendations. ©o-
Brooks, Harvey. '"U.S. Science and Technology: A-Prescription for 'Héalth'."

Science 195, 11 February 1977: 536. ) . - -

’, . -l

In a letter to the editor, Professor Brooks, as chairman of the Congressional
Office of Tqunology Assessment's advisory panel on the health of the scien-
tific and technological enterprise, requests views on: '"(i) what issues

. should be given priority on our agenda, (ii) what some of the perceived prob-
lems and stsengths of the present system of qurall management ahd Support
of research and development in the United States are, ‘and (iii) how the
future system might look." (For the complete text, see pp. 13-14 of this~’
issue of the Newsletter.) . . Y]

Bullough, Bonnie, ed. The Law and the Expanding Nursing Role. New York:
Appleton—Century Crofts, 1975. .

_Rev1ewed by Migiam Manisoff in Family Planning,Perspectives 8, May/June 1976:
138: 'One response of health care delivery systems around the world to pan-
demic physician shortages has been the delegation of more responsibility for
medical care to nurses and other spec$ally trained nondoctors....Bullough's-
book focusses on the legal barriers to the expanded role of the nurse in
the United States, and suggests various means b§ which these may,be overcome.-

"The history of nursing and medical licensure in this country provides some

- fascinating e;;bground " .
Burger, ‘Edward Jr 'Effective Institutions fer Presidential Science Advice
Technological Forecast}ng and Social Change 9, 1976: 337-347.

The author was a member of the staff of the Office of Science and Technology
from 1969-73. When giving scientific advice on major policy decisions (as -
opposed to funding research) explicit planning has been difficult to maintain
against politics. '"In the opinion of this writer, the ma{?r tasks of analysis

.
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and study for policy-making for domestic matters may eventually have_to be
performed not within but eutside the structures of government."

Bylinsky, Gene. '"Future Drugs That Will Be Lifesavers for the Industry Too. o
L 4 Fortune 94, December 1976: 153-162. ‘ -

i i * . .
Subtitled: 'Scientists have penetrated the,ultimate .stronghold of patHology,
the cell. Their discoveries are yieldigg a new genefation of natural wonder
drugs." . ' -

¥ e

Bylinsky, Gene. "Green Plants Might Provide the Cheapest Energy of All." -

Fortune 94, September 1976: 152—157. . ) Jf
"Sclentists are finding ways to redirect photosynthesis -- the fundamental
source of food -- to produce hydrogen, the fuel’ of the future."

Campbell, Donald C. "On the Conflicts between Biological and Moral Traditiom.'
Zygon 11, September 1976: 167 ff. = . :

L 4
vy

Presidential address to the American Psychological Asseciation in 1975, also

printed in American Psychologist 30, 1975: 1103-26. _Campbell presents an LN
evolutionary 'epistemology, using the concepts of bioldogical evolution to T
understand intellectual history. e fegards scientific knowledge ds a useful

but not absolutely true adaptation .to our énvironment: '"All scientifie °

knowledge is indiréct, presumptive, obliguely and incompletely corroborated
at best. The language of science is subjective, provincial, approximative, .
, and metaphoric, never the language of reality itself....The best we can hope ~

for are*well- edited‘appro mations." The issue also contains several com-
mentaries on Campbell s cle. -
Carter, Jimmy. '"Three Steps toward Nuclear Responsibility." Bulletin of the - )

Atomic Scientists 32, October 1976: 8-14.

F ) .
‘Written duringighe Presidential gampaign, the article argues for:"action to .
meet the energy needs of all countries while limiting reliance on nuclear

. energy, action to limit the spread of nuclear weapons, and action to make /
the spread of peaceful nuclear paower less dangerous." o

-
’

Carter, Luther J. "Failure Seen for Big-Scale, High-Technology Energy Plans.J )
Science 195, 25 February 1977: 764 ’

]
Summary of a recént report by a.task force of environmentalists which recom- .
mended a phase-out of nuclear power, a major shift away from large-scale *
high-technology energy development, and instead, a two-pronged strategy of
cutting energy demand by half through conservation and developing "soft"

technologies such asssolar heating and cooling, wind power, and conversion i} .
of organic matter? .

Carter, Luther J. "Nuélear Partners: Adversity Breeds Trouble betWeen Dow and -
LUtiTity." -Science 195, 14 January 1977: 162-163.’ .

~ ' Detailg of the disagreements between Dow and Michigan's Consumers Powgr Com~-
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parfy frer the constryction of a nuclear’pbwer plant. Scheduled to be-com

pleted by 1975, the plant is now omly 20 percent complete and will nét be
fully operating until 1982 at the earliest.

————a

Carter, Luther' J. "PR Man Helps Select Authgr of Book on Pollution Study Case."
Science 193, 4 February .1977: 468.

.A case study on the—publishing of a book on a controversial topic for/a pop+
ular audiegf§e. Frank D. Schaumberg’s Judgment Reserved: A Lapdmark Environ-
mental Case’criticizes environmentalists involved in the Reserve Mining Case
on Lake Superior. Sciencé reports that Schaumberg was suggested as the,
author for such a book by a public relations consultant for Armco-Steel “Cor-

poration, qhich with Republic Steel,,owns and controls Reserve Mining; and’
that Armco agreed to purchase 10 percent of the first press run. '

- - -
.
i .

Carter, Luther J. "Radioactive Wastes: Some Urgent Unfinished Bysiness."
Science 195, 18 February 1977: 661-666. s //

A historical survey of waste disposal efforts and current efforts by ERDA to
develop 'six geofogic depositories for commercial wastes. The article con-
cludes by listing key policy questions still to be resolved: e disposal
of mildtary wastes, fuel reprocessing and recycling of plutoniym, disposal
of wastes from nuclear power plants built in developing’tount es, and the

possibility of international cooperation in disposing of wastgs beneath the
,deep seabed

Casper, Barry M. '"Laser Enrichment: A New Path ‘to Prolifera
of the Atomic Scfentists 33, January '1977: 28-4]1.
"Regeatchers are on the track of a far easier and cheaper
weapons~grade uranium; the U.S. should take . stock of the ifiplications before
deciding’whether to allow its development to continue.'s

on." Bulletin

Chow, Brian G. "The Economic Isgues of the Fast Breeder R
Science 195, 11 February 1977: 551~ 556
The author questions the claimed economic advantages of [fast breeder reactors:
"The economic bene@&ts of “the LMFBR program claimed by fhe AEC cannot be act
cepted at face *value. Doubts raised here and elsewhere/ should be examined ia
detail....ERDA should internalize (include) the enviro mental and social costs

of the LMFBR program in their cost-~benefit analyses ang. compare the results
with those of alternative energy optidns."

Cohen, Stanley N. '"Recombinant DNA: <Fact and Fiction.

' Science 195, 18 February
°1977: ?654-657. BN - —

-~

A defense of the NIH guidelines by ond¥®of those’ ori nally calling for guide-

lines, who now feels that 'what began ‘as an act of gesponsibility by scien~

tists...has become the bréeding ground for a.horde ¢f publicists -- most -
- poorly informed, some well-meaning, some self-serv g.'" He presents basic
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scientific inquiry, interference with "evolutionary wisdom," benefits of the .
‘research, and the specific NIH guidelines,
Coleman, Jerry Peter. 'International Safeguards against Non—Governmental'
Nuclear Theft: A Study of Legal’Inadequacies.' THe International Lawyer 10,
_Summer 1976: 493-514.

4
Culliton, Barbara J. '"Ford's Farewell Budget: Scisnce Fares Quite Well." -
Science 195, 28 January 1977: 374-376. .

.An analysis of funding for sciénce in President Ford's budget, much of which
will probably be kept by ‘Carter. .
Culliton, Barbara J. '"Harvard and Monsanto: The $23-Million Alliance." ‘
Science 195 25 February, 1977: 759-763. ’
e r
A report on the history of Monsanuo'g agreement with Harvard to finance re-
.search to isolate a possible cheniical signal.solid tumors may send out to
stimulate the growth of blood vessels, in return for the patent rights to any
fruits of the research.

’ r 4
Day, Samuel H., Jr?? "Converting the Weapons Lab." Bulletin of the Atomic
Scientists 33, January 1977: 27. '
. |
Brief report on the University of 'California Weapons Lab Conversion Projelt,
a group questioning U.C.'s contracts to operate nuclear weapons labs at Los
Alamos and Liyérmore, and suggesting alternative subjects for research and

development, . P .
. \ \ , ==
Dubos, Rene. , ""The Despairing Optimist...." The American Scholar 46, Winter
1976/77: 10-18. . ’ ’

An essay on current criticigms of modern medicine. The author concludes:
"Modern physicians have given up the props of their predecessorswand have
greater confidence in scientific knowledge than pomposity or even }oving
care....Or the other hand, it is still true that a very large percentage of
the physical and mental ailments that lead people to seek medical help %tan
bé corrected by ways of healing that dggmot depend on scientific analysis.
In the final analysis, mostgways of healing depend on self-healing....Medi-
cine will not become fully ®Wrientific until it has come to grips‘with the

. problems of social pathology and of emotional disturbaggii as well ds wit%F

thg mechanisms that Osler had in mind when he wrote of faith that heals.'

Durham, Tony. '"The Consumer and the Black Box." Science and Public Policy 3,
October 1976: 436-439, .

The author writes: "In this century, both science and technology sl to be
deliberately veiled from the public. If science, in the public mind; is hid-

den behind a,white coat, then technology is .concealed in a 'black box'....

By using 'advanced' materials and fabrication techniques and 'higher' tech- -
nology ,generally, the boss has als¢ increased his control over the consumer....
This contmel acts through the products themselves, and is far less registant

han the more celebrated control of the consumer by advertisi?g and the media."

| 38 3 :
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Elliott,-David, and Ruth Elliott. The Control of Technology. London and Win- €
chester: Wykeham Publications [London], Ltd., 1976.

' *
A diScussion of the interaction between. modern society and technology, with

particular concentration on the. forces which control this interaction. The'
authors' perspective is stated in their Preface: ''Man needs some form of
technology to survive in-any society. It is not the existence of 'technology’
itself that is’the problem, but rather the precise forms of c;z;emporary
technology. As such, the question of 'technology is inseparable from ques-
‘tions of social, economic, and political structure. Thus in order to explore
the topic of the control of-technology, we find that we have to address the
much larger problem of control of society in economic and political terms."

- v“

Federation of American Scientists. 'Comments on the Décember Issue on Scien—
tific Responsibility." F.A.S. Public Interest Report 30, February 1977:e 7-8.
. “» Ry C e
Comments by a number of scientists, including Alvin Weinberg, on an earlier
editorial arguing that public interest scientists should evolve new standards
of conduct to resolve’'the hovel dilemmas posed by conflicts between respon-

sibility to science on the one hand and to citizenry on the other."

N N

Federation of American Scientists. '"Issdes in the Health of Science." F.A.S.
Public Interest Report 30, January 1977: 1-6.

A series of short articles on the ages and fields of scientists, with sugges-
tions for governpent action to maintain the health of science. L
Federation of American Scientists, "Scientific Responsibility." F.A.S. Public

Interest Report 29, December 1976: 1-7.

. AR *

Severaf‘shorf articles asking to whom public interest scientists are respon-
sible (the scientific community-or the public) and how this responsibility
can be expressed in standards dealing with practical problems, such as when
to speak out, how to phrase conclusions, and how to get the pdblic's attention.
The simple view that scientists provide "facts" and policy-makers then make °
choices is no longer adequate. There.is a brief article on the approaches of
Bernal and the Chinese Communists. Readers were invited to comment .
r -
Feiveson, Harold A.,et al. "The Mutonium Economy: Why We Should Wait and

Why We Can Wait." Bulletin of the Atomic Scientists 32, December 1976:
10-21, 46-56. A :

/
The article discusses the plutonium problem in general, the reduction in
hazard which would result from using thorium, and the greater -time for deci-
sion which would result from more efficient energy use. . \

-

Flowers, Sir Brian. ~"A Watchdog's View.' Bulletin of the Atomic Scientists -
32, December 1976: 24-27.

The author was -chairman of the British Royal Commission on Environmental
Pollution during preparation of -the*recent geport on nuclear power agd the

environment, urging cautiom in developing nuclear power. He presents his
views on nuclear power, ,

3 “
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Fraser, John. "Louis Althusser on Science, Marxism ,and, Politics. Science and -
Society 40, Winter 1976/77 438-464. -

A severe criticism of Althusser's Marxist philosophy‘of science by another
Marxist: ''The epistemology employed by Althusser is derf¥ed from a psychol-
ogistic philosophy of scienge whose historical relativism and conventiodalism
Althusser disregarded. It is not a Marxist, materialist epistemology, and is
even anti-Marxist in its subjectivity and emphasis on the crucigl historical
rolé of the conceptualizer...:The reformulations of, the" Yelations of theoreti-
cal generalities such a8 science, philosophy, and politics :are ultimately
unsatisfactory since they are never given definitions and concrete referents

which might Pake‘tyeir rearrangement less arbitrary and morspmeaningful "

Fuller, Robert F., Robert-Karplus, dnd Anton E. Lawson. '"Can Physics Dev‘!op
' Reasoning?" Physics Today 30, February 1977: 23-28.

Using Piaget's concepts, the authors argue .that "the physics community has
chosen to isolate itself from individuals using primarily congrete reasoning’
patterms....In short, our fixation on the formal aspects of physics instead
of its concrete experiences has made physics unnecessarily difficult and dry.
. We hdve removed the sense ef exploration and discovery ftom the study, of
physics." The authors urge greater use of Piaget's insights in teaching
physics, and list several programs currently doing so.

Gilbert, G Nigel "The Transformation of Research Findingghinto Scientific
Knowledge." Social Studies of Science 6, September 1976:. 281-306.

.
)

[
A theoretical’ discussion by a sociologist of ' the process wherdby a scientist's
_ research findings are transfgrmed into ‘accredited factual knowledge. . In con-
trast to the epistemological concerns of the philosophers, I shall e consil-
ering only the procedures actually used by natural scientists to decide on
the validity of claims to scientific knowledge." The author epploys data

from a recently cbmpleted study of a problem area krown as "Radar Meteor Re- °
search." Y

&

. . . / -

. Y -
Gold, Bela, ed. Teghnological Charige: Egonomics, Manggement and.Environment. s

New York and Oxford: Pergamon Press, 1975. .

) . &
Reviewed by Richard S. Rosenbloom in Technology and Culture 17; October 1976:
782: 'six éssays by the‘five authors ,that add to a pafietrating and per-
suasive critique of the accepted find id, what Gold tetms. the 'pre-
~vailing mythology' -- about the adoption of‘fnnovations and econdhic conse~ .
quences of technological change.,..Gold and his colleagues argue that future
research should seek to perdetrate the 'black box" in' ¥hich econirists load
the behaviqral and other factors beyond the reach of their aggressipn models....
It (thé book) also reflects a grasp of the inflgence of manag&rial choice. in-
shaping the rate and direction of innovat!%n and its consequences.”

L 4 .

,Gore, Peter H.,-and Mark B. Lapping. 'Environmental Quality and Social Equal-.
ity .Wilderness Preservation in a Depressed Region, New York State 8 Adiron-
dacks "  American>Journal of Economics and Sociologz 35, October 1976 *349-
359, .

-
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"'Abétract' The problems ard contradictions wﬁich arise whén .an economically
"odor' re orlis mandated to remain environmentally .'pure' are examined. .o
$sMlimitation on develepment for environmental reasons has serious comBse-
quences for the 120,000 perménent residents within the paak boundartes who, ¥
‘ through their legislators, vigorously opposed the conggols.: & number of ex- .
amples of the cqnflicts which have arisen are cited and a framework for com
prehensive’ rather than fragmented planning is suggested."
Gorove, Stephen. "Sol;r Ehe gy and Space Law." The Intetrnational Lawyer 10,
-Summer 1976: 5,31—536 ’ ’ - . o

L

Hamthond, George S. "The Value System 1in the Scientific Subculture. cBulletin
of -the Atomic Scientists 32, December 1976: 36-40. L
. . ) : T -
The~authat, a professor of chemist at the Uni\iersiCy o’f California, treags
science as a culttfre and criticiz several currént values in science: ma
matical rigor, the eterna value of "fundamental concepts,' rrent disciplin-
“ary divisions, scientific "purity," the universal value of a?‘lx science, and ~
objectivity {embodied in impersonal prose). * He concludees * "Serious consid-
eration of societal problems, even those.of technology, will demand sacrifice

. of cherished’ ideals of « rigor and purity,". ——

<

 Hardin, Garrett. J'Living with .the Faustian’ Barga’in. Bulletin 'of the Atomic’

Scientists 32," November 1976:. ' 25-29. o et '
—_— . A R s .

Written by the author ‘of "Tragedy of the Commons," the article ‘considere the
humah element in nuclear reactor safety. "A safe system* ofpatomic energy
.proddction is possible only in a giety in which there is a 'sense of com
munity, a sense of mutual obligation ampng the people sharing a common, en- |
. ergy system....We seek atomic energy because tribalism keeps us from consids’
ering populafion control measures; but tribalism threatens &h‘safety of .the

. atomic energy syst"ém g + That is the truel paradox we qmst live with'

Hardin, Garrett, anAIohn JBddeh,” eds: Managing the Commons San F’r‘!ncisco.
W.H. Freeman and Co., I977 . ] )
. ‘f

Thys antlblogy af readin&s explores the implications of "The Tra@dy oF the .
Commons' «- the management of the worfd's common resources and: the limttati'orys
to individual freedom which it entﬂls -- for modern society.  The readinés
.trace the - development of the concept of ‘the commons and focus on ways in which '
the cultural norm of independence of individual actionemay be changed to pro-
:, mote continped elfare and survival. The collection includes histortcal
acd.,gcent essays, Ori nal material by th_e .editors,. dand a new éssay by Kenneth

owlding ' ) . . ,
. " . * ’ > ,‘ .

_ Hirshberg, Alan S. "Public Policy .for Solar He:ting and Cooling Bulletin of -
. - ‘the Atomic Scientists '32 Octobe< 1976: 37-45. . - T

~

- )

~Rthx?\oval of the i‘niautional ba)'»fiers and provision of incentives would greatly

boost the fmpact olar energy. on the H.S. economy and stigulate impresstve
' savings in fossil fuel use. N

s




Houston, Jean. "Prometheus Reb'oﬂund: ) Ad Inquiry o Technolo'gical Growth and ". .
Psychological Change." Technological Forecasfing and Social.Change 9, 1976: _
§

241-258.

. -~ ~

o -

] Abstract: '"Western man's philosophy of power over nature ha’s;w to the

% pre!nt excess of technolqgy. The technological environment, in turn, has
had” profound and questionable influence on the Human physiological and psych- .

Y ological organism -- resultipg frequently in both personal and social break-

) down. The body-mind needs a new kind of nurturing and educational process

.involving the potentiation of latent human capacities if 1t'is to success-

fully withstand and recreate the technological process, as well as facilitate !

- %~ ' a more humane use.of ﬁman beings . . o~

- =

Island of Dreams; o,
lifoxnia 95073: . .
Bbok People, 2940 Seventh

N

A \¥
" - Huddle, Norie, and Michael Rich«, with Nahum $tiskin.
. - g Environmental Crisis in Japan. Box 469, Kanagawa
T Autumn Press, 1975. (The book is dist¥ibuted by:-
Street, Berkeley, California 94710‘\) R

&

o Uncontrolled il:,dqst‘rialization has pushed Japan‘to rink''of environmental
C - disaster Reviewed by Frank, y@n Hiﬁ'pel in Bulletin the Atomic‘&ientﬁ‘s ’
) 33, January 1977 63-64, i - .
1. s 2 : . .
N Hughes, Thomas Parke.' "The Science—Technology Interaction: ‘The Case *of High-- ., -
N ~ Voltage Power Trandission Systems." Yechnolopy and Culture ]ﬁtober 1976: ° ¢
. T 646-662. , . b R I

: . | . L 3
- . L 9

"There has been ,a s‘trong tendency in the history of science and technolﬁgy o
to explain complex technokogical change with primary reference, to~antecedtent .
scientific discoveries ‘The science-techpdlogy relati‘nship has been thought

. to be technology' s strongest, The major thesis of this papdr, however .is :
that the°'evolving technology of the, high—Vpltage trangmissio stem -- a
major chapter in the history of electric light and power -7 ¢ best: be @&x- = y
plained by’ refetence to needs arlsing within' that system rather _than b}'fat- . e
& tribqtion to science.."

- . 4

< 1

i Hunt, Robert, and John Arras, eds. Ethical Issues in Modarp Medicine. Palo " o
i amo, ‘Californias Mayfield .Publishing Co., 1977- o, . P .

» v .
* . A

4
~

This gnthology is designed particularly for tE student with no formal train-

. inhﬁ ethicse trdduﬂ:ion includes* a discussion™of major ethicak theo- L

- rTes, and ther&a hapters on: Genetics, Abortion, Euthangsia, Informed
Qonsent, Behavior Control and Pdychosurgery; Ju,stice, Soctal oli'cy,~ and the

. Province of. Medicine .. . oo . , - . <,
i £ G . T . T L. R - : a -
: ". ' Institute on Human Values in Medicine. n Values 'Deachin& rograms for
' " Health Professionals: Self—Descr_iptiv‘gports from Twenty-Mime Schools. - .

3rd ed. .(Philadelphia, .Pe'nnsy'lvaﬂia: Society for Health and|Human Values, .
1976. Repott No. ™,... .. . e Tt , o

~

oo
«}

¥

v

~ This is a. compilation of teaching programs‘ for students in, the health pro-
. fessions, wiHich include medical ethits, philosophy, 1iterature, history, imd e
VoL the social and behavior‘,al sciences. )
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Jacksoﬁ, R.W. Human:Goals and Science Poiicy. (Background Study No. 38; Sci-
ence Council.of-Canada, 150 Kent Street, Ottawa; Ontario KI1P 5P4, Canada,

1977.) ) . . - .

k3 . L]

'This gtudy examines the connections between personal and social needs.znd-

* asp;rations, national goals, and po}itical dgcis;on—making in a pluralistic
democracy, especially in matters affecting .or affected by-science and tech-
nology. ‘ : T . N

Jevons, F.R." "The Interaction of Science and Technology Today, or, Is Science
the Mother of'Inventﬁon?" Technq;ggyfand Culture 17, October 1976: 729-742.

» v/" ’ ) . ’ ¢

The author discusses-British attempts to quantify th benefits of applying
discoveries of '"pure" research, the inadequacies of that approach, and other

" 'studies arising from a rejection of the view that scientific discoveries lead
.to technological, innovations. In pafticular, the author studied the sources
of information used to develop technoloéical innovations. An average’of

1 thirty information ipputs per imnovation was discovered -- discounting the
view that most innovations arise frém a.‘}ngle scientific discovery.

- '

’ e PEY ¢ .

Koblinsky, Marjorie A., Frederick S. Jaffe, and Roy 0. Greep. "Funding for
_Reproductive Research: The Ssatus and the Needs." Family Planning Persﬂic-
tives 8, September/October 1976: 212-225. -

‘ : H

. A Stéfisticél'summary.éf funding for research in human reproduction, with
recommendations for the future.

' -

Layton, EdWin'f., Jr. “American i&eologies of Science and Engineering." Tech-
+ . hology and Culture 17, October 1976: 688-701. .

.

. . L .
" The author argues that science and technology have a symbiotic relationship,
. _ perceived in three different ideologies: basic scignce (intellectual para-
. sitism), engineering science (recasting engineering science in the form of
. -—i scfence), and design (purppsive adaptation, of means to reach a preconceived
end). "The ifeologies of science and technology thus provide three quite
- different views of their interaction.vgf?or a complete picture, the insights
-. *of all three.will have to be imtorporafed in our h\istoriographﬁ."
N L]

Leeper, E.M. '"Research Support Grows in Federal R&D Budgets." Bio Science

27, March®1977: 161-163. h
. 3, - An analysis of President Ford's FY 1978 budget. ‘
X 7 ] P i
~Lewin, Roges '"U.S. Genetic,Engineering in a Tangled Web." New Scientist, r
17 March 1977: 640-641. - . \

The author’ observes that recombinant DNA researchers’in thé U.S. are "at
the center of a.web of powerful arguments" and suggests that the answer is
the "rapid enactment of effeccivg Jegislation to control the research in

- univerqitiés and industry." A contrast is drawn with the situation in Great

‘kgyritain w ays Lewin, is now "cglm\gpd unruffled.”

Yo “ . . . - ',
‘il';," - - . "
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Long, F.Aa 'Peaceful Nuclear Explosions.' Bulletin of the Atomic Scientists
32, October 1976: 18-28. - . e - )

P
B 4

A report on two recent Studies casting further doubt on the feasibilitg’pf
Quttlng the explosive power of the atom to, beneficial use.

Lynn, Walter R. "Engineering and SOCiety Programs in Engineering Education.

Science 195, ¥4 January 1977: 150-155. ~ . a .
) . A I

Despite the proliﬁeration‘of academic programs on scfence, technology, and

society, and despite the pertinence of such programs to engineering, they s

have rarely been ingorporated into engineering éducation. The author - at- '/

tempts to explain why this is sd and to suggest ways® by which the situation
might be changed. *

< 7 - . .
. MacKenzie, Donald "Eugenics in Britain." Social Studies of Science 6, Sep-
tember 1976: 499-532, : b] . ' .

The author argues that early twdhtieth century eugenics éhould be viewed as
"an ideology of the pr essionﬁl middle nlass, and in particular of the-
'modern’ (school teachiWfg, scienEe -and engineering, etc.) ‘rather than the
'traditional' (church, law and medicine) sector.s..Epgenic‘ideas can be re-
garded as a set of tooks deployed ‘for social,purposes. The ideas were taken
up when thought likely to be useful té their carrier group, and later, when
wphanged circumstances made them less appropriatg, " they, were.discarded " _— ,
MacRae; Duncan, -Jr. ''Technical’ Communitles andlfolltigal Choice. Minerva - '
14, Summer 1976 169-190. v - AR ¢ -
A discussion of the difficulty of combining exﬁeftigdvige with -democratic
< institutions. Should advisers be chdsen apd-jydged by their status within'
. Ya scientific community when advdce is sought on matters beyond the competepce - {
of that community? Or should we instead develop technical tommunitieg §on- .
’ cerned with the applications Qf science,rathqr than with basic researgh" |
The author discusses the chéracteniaﬁiésﬁgf these difﬁerent communities. ) N
¥ L]
Mandelbaum, Michael. "A Nuclear E pfters,Oartfl ! Bulletin of the Atomic
Scientists 33, January 1977: xg

The author describes how such a carte}tmught slew nuclear proliferationu

M2thias, Sen. Charles, Jr.’ "ThéhFOurth‘ ndment in the Electronic%Age "t
Jurimetrics’ Journal 17, Winter.1976:% 13Ya137, . . ( -,

- 'S ‘\ﬁd & .

P » Y, e N N
The entire issue coptairs papexs on "Emerging Legal Issues and the Impacts
\ of Electronic Dat/a Processing. S -
Mayr, Otto. '"The Science-Technology Relationship as a Historiqgraphic Prob-
lem." Technology ai Culture l7 Octobeg, 1976: 663—67i w»

. The author discusils what historians hav?‘contributed to. our understanding
- * " of the science-technology inberac:’;ion, and what they coulditribute. He

. : |
S L R

, 7 . . ‘ .
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argues that "all attempts to arrive at a single grand solution of the wproblem
are illusory and bound to fail" and suggests more atténtion should be paid~ -
the variety ‘of concepts labeled "science.and technology." He suggests "we’
should recognize that the concepts'of science and technology are themselves 1'
subject to historical change; that different epochs and cultures had differ-
ent names for them, interpreted their relationship differently, and, as a

result, took different practical actions.". s ’

- (<]

Milunsky, Aubrey, and George J. Annas. Genetics ahd the Law. New York: Plenum

Publishing .Corp., 1976., - ' v.

Reviewed by Eve Paul in Pamily Planning ?erspectives 8, ggvember/December
1976 299-300: '"a collection of 30. papers presented by scientists, physi- %
cians and lawyers at a 1975 national symposium co-sponsored by the Bostonm”
Chapter of the National Genetics Foundation and the American Society of Law
and Mediciges The book also.includes transcripts of the discussion of such
subjects as the fetus and the pewborn; genetic counseling and mass population
screening; genetics and family law; research and experimentation; and an
overyw of eugentcs, ethics, law and society." C ‘

Mulkay, Michgel. "The Mediating Role of the Scieftific Elite." Social Studies
of Science 6, September 1976: 445-470. : ‘

The article considers "the ways in which external’ influences impinge on the

" development of science and scientific knowledge" and the role of the scien-
tific elite in mediating these forces. .The author argues, that '"this.elite,
having been created primarily by social processes occurring inside the re-
search community, remains strongly committed to objectives regarded as c¢en-
.tral within’thatl’lhmnity." Finally, the 'author illustrates tHe role of
the scientific elite in Britain as a "buffer group' which rsists external -
demands to maintain ''considerable freedom for members of the academic re-
search community to pursﬁe their own' 'scientifically defifed' interests."

- I} 4 .

National Science Foundatidn. wAn Analysis of Federal R&D Funding by Function,
Fiscal Years 1969 7. (Superintendent of Documents, U.S.~Government Print-
ing. OfNce, Washington, D.C. 20402; $2.45. Stogck number: 038-000-00298-8.)

" Provides data g; Federal research and.development programs in terms ofnfudc;
‘tions such as natural defense, space, health, and energy. The report is de-
signed to indicat& Federal R&D priorities. It is concerned with brpad trends
and relationships for the various functions throughout the nine-year period,
and with the detailed treatment Sf each functiona

v

National Science #oundation. Characteristics of the National Sample of Sci-
entists and Engineers, 1974. Part 2. Employment, (Sgperintendent of Docu-
ments, U.S. Government Printing Office, Washington, D.C. 20402; price, $2.80;

stock number 038—i00-00-306—2.) . .

‘ v -
Presents employ ® information on scientists and engineers who were already
"in the labor force at the time of the 1970 Census. The data were collected

) "from® those who responded to the 1974 National Surv of Sciengiqﬁé and‘Enéin:

eers. The report includes detailed tables. describ g employment character-
‘ -
Y s A “a - N
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~igtics such as employment status, salaries, types of employers, and primary
work activities .by field

Naeional'science Foundation.‘ Recet RANN Reportg. (NSF/RA - 770014; available
by writing to George James, RANN Con-gg;ei%iong, Room 1108, National Science
-Foundation, 1800 G Street, N.W., Washington, D.C. 20550.)

This 43-page publication cites about one hundred reports received by NSF from
reseprchers supported by its Research Applied to National Needs (RANN) program.
The citations are compiled periodically hy the NSF to alert the scientific and
technical community to current research results. 'The publication also tells
how copies of ,the cited documents may be obtained from the National Technical .
Information Service (NTIS). - -

National Seience Foundation. Research and Development in'Indudtry; 1974,
(Superintendent of Documents, U.S. Governmemt Printing Office, Washington,
D.C4/ 20402; $2.00 per copy; stock number 038—000—00296-1.)

Thé\rgh;;t’;rovides statistics®n industrial research and development by source

“of fi ing, aracter of work, and geographic distribution. Data on basic
research are présented by field of ‘sciencé; ‘and details on applied R&D are shown .
by product field. 2 ;

: I

National Science Foundatiqn, U.S. Scientists and Engineers: 1974, (Superinten-
dent of Docuyments, U.S. Government Printing Office, Washington, D.C. 20402;
price, $1 25; stock number 038-000-00302>0.) v

This report presents data on the defnographic, employfjent, and geographic char-
acteristics of U.S. scientists and engineers. Information is given in terms
of science fields, sex, race, age, education, and other attributes.

Nelkin, Dorothy. Science Textbook Controversies and The Politics of Equal Time.
Cambridge, Massachdietts: MIT Press, 1977. )y .

s
A stidy of several controversies over ‘the content of the natural and social
science tex;books and courses that were promulgated as part of the post- Sput-
nik science'curriculum~effort. The book focusses on two controversies: the
reactions to the teaching of evolution in public‘schools, and-the conflict
over the course,-'"Man: A Course of Study' (MACOS). These and other contro-.
vergies are analyzed to suggest their origips in broad social and political
N M o

concerns., -
. B

Norman, Colin. '"Overheads: ‘A Growing Problem." Nature 265, 10 February 1977:
488-489. . .

»

A report of a-growing_ dispute involving averhead costs associated with govern
ment-funged research. ' . = .

'Palfréman, Jon. * "William é;ookes. Spiritualism &nd Science. Ethics in Sci-
ence and Medicine 3, December 1976: 211-227.

-

~-"The paper examines the researches into the phenomena\of Spiritualism under-
taken by the edinent Victorian chemist, William Crookes (c. 1870-1875), and
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the corresponding reaction of the §ctent1fic community.

P

Pomerance, Jo. "The 'Anti-Test Ban Coalitigqn." 'Bulletingggfthe Atomic Scien-

# tists 33, January 1977: 51-54. . “
An advocate of a comprehensive nuclear weapons test ban treaty, the author
reviews the history of resistance to this effort and concludes that the new
President will have his work cut out if he hopes to overcome this opposition. -

Pugédsh»Councilm "Disarmament, Security and Development." Bulletin of the
Atomic Scdentists 32, December 1976: 28-33. :

q

. , S, '
Adapted from a statem#nt of the P‘sh Council summarizing the findings and

conclusions of the 1976 meeting, held August 26-31, among 87 scientists from
. 28 countries. ° . . N

3

Randal, Jgﬁiihl, "Life from the Labs: Who Will Control the New Technology?"
The Progressive 41, March 1977:  16-20. )

.

Discussion of the recombinant DNA controversy for lay readers. The author

describes the problem amd poses the issues, but Hoes not advocate any detailed
solution.

Ritterbush, Philip C. "Public Understanding of Science and Technology." Science
and Public Policy 3, Octoker 1976: 400-433.

¢

.The authd® writes: "Our arrangementgy for popular science education took Torm
before science and technology had the full range of social effects they now
exert Mid before public policies tegarding science were extensively formu-
lated...." He.considers the relation of popular experience to the future life

- of -science and discusses specific problems of educating the public to contrib-
ute fo sciemce, policy. <

~ A N . .
Rochlin, Gene I. 'Nuclear Waste Disposal: Two Social Criteriﬁ." Science 195,
7 January 1977: 23-31. ' '

‘ hY
" Although it is generally agreed that '"radiologically hazardous wastes from
the nuclear fuel cycle should‘)e separated from the biosphere to a sufficient
degree and for a long enough time so that they. present no’ significant risk to
life," there is no consensus about the definitions of "sufficient," "long -
enough, " or "significant risk." The % hor suggests two criteria -- technical
irreversibility and site multiplicitw-- for use in establiéhing standardssspr
the disposal of nuclear wastes, so as to facilitate consideration of the nofm-
ative and ethical aspects of these decisions. P! f
Royal Commission on Environmental Pollution. "A Warning in Britain: Go Slow
on Npclear Power.*' Bulletin of the Atomic Scientists 32, December 1976: 22-23.
‘ -

Exce}pts of the conclysions ‘and recq ations of the Commission's report,
* "Nuclear Power and the wjronment," issued last September.

L 3 : ' -
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Sci,jnd Public Policy 3 October 1976: "Netherlands Science Policy for .
(pp. 467-468); "Social Scientific Research and Public Policy “An the
Netherlands" (pp. 468-471); "Swiss University and Research Policy" (rp. 471-
473).

Shapiro, Mark. ''Comment oniEPhysics Teaching: Does It Hinder Intellectual .

Development?' (Am. J. Phys. 44: *81 (1976)." American Journal of Physics
45, January 1977: 89. - \ .

The author argues that we should provide remedial ‘p‘r&rarﬁs to increase the
formal, logical ability of students instead of accommodating "concrete"
thinkers by gttempting to present physdics in purely concrete te
Shapley, Deborah. '"Will Fertilizers Harm Ozone as Mugh as SST's?" Science
195, 18 February 1977: 658. - .
[N ['3 .
The Berkeley physical chemist who first proposed that nitrogen oxide exhausts
from supersonic transport planes might hurt the earth s protective ozone layer
now says that nitrogen fertilizer -- upon which the ‘world depends for an ade-,
quate supply of food +- could be just % harmful over a period of 160 years
or more. h .

~

Shapé, Marshall S. <Swine‘?lu and Legal Po¥icy: How well did the government
do with its hard cfioices?" ABA Journal 63, January 1977: 50-54. °

Sharlin, Harold A. 'Herbert Spencer and Scientism." Annals JC Science 33,
1976: 457-465.

3

This is one of three paperq given at a joint session of the, American Histori-
cal ‘Association and the History of quence Society in-December 1975. The
subject of the session, entitled "Spencer,/s\ientism and American Constitu-
tional Law," was Herbert Spencer s theories and their influence on American
social and political history. The intent of the session was to show how the
history of science, sacial and political history as well as intellectual his-
tory can find common ground in analyzing historical problems. The other- two
papers, also published in this issue of .the journal, are '"Social rwinism =
and: Constitutional Law with Special Reference to Lochner vs. New York, "

" by Joseph F. Wall, and "Comments on Papers by Sharlin and Wall, " by David
A. Hollinger.

Sinsheimer, Robert. "An Evolutionary Perspective for Genetic Engineering.'
New Scientist, 20 January 19778° 150-152. . .

- . L[ ]
.+ Sinsheimer, a prominent critie of recombinant DNA research, argugs that the
NIH guidelines ignore the important evolutionary divisions between viruses,

bacteria, and humans.

‘.Lffmil, Vaclav., "Intermediate Energy Technology in China." Bulletin of the
Atomic Scientists 33, February 1977: 25-31. , ,

A report on how large numbers of small-scale projects are strengthening the
country's indystrial base. .

v
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Stevens, Chandledflarrison. "Science Resource Network for Legislators and
Gitizens." Science and Public Policy 3, October 1976: 442-454,

A description of the gcience Resource Network of the Massachusetts Legisla-
ture, which attempts to make scientific expertise available to legislators
and citizens. '

.Tarlock, A. Dan. "0il Pollution on‘Lake Superior:
Minnesota Law Review 61, November 1976: 63-125. -

‘Teich, Albert, ed. Technology and Man's Future. 2nd ed. New York: .St. Mar-
tin's Press, 1977.

¢

This anthology is divided into three parts. Part One, '"Scientists, Technol-

ogists, and the Future," presents the views of those who are primarily respon-

sible for creating new technology: scientists and engineers. Part Two,
"Technology and Philosophy," gontains selections from the writings on tech-

qnology of contemporary philosophers, as well as a debate on the place of tech-

nology in society between observers with different political perspectives.
IwPart Three, "Toward Assessment and Control," the concept of technology
assessment and a variety of associated, recent ideas for the control of tech-
nology are presented and criticized. N

. S y - ,
Tobey, Ronald. '"Theoretical Science and Technology in Ecology." Technology
and Culture 17, October 1976: 718-728. . :
The author argues that American ecology was not simﬁly the importation of
European naturalism, which is described as "a static perspective" focussing
on the plant in its habitat, but a "dynamic perspective, which studied the

movement of plant communities through time." The author identifies the source

of ‘the rise in dynamism in ecology as the technological effort of University
.0f Nebraska scientists under the leadership.of Chatles Bessy to control vege-
“tational changes on the midwestern grasslands, : .

Tooze, John. "Genetic Engineering in Europe." New Scientist, 10 March 1977:
592-594. . ) 4

. ~ . -
After an'ini;iéily slow responSe to the U.S. contern over research on recom
binant DNA, European countries are now beginning to coordinate their efforts
to regulate experiments and so minimize any hazard that might be associated

with them.. Tooze, an official of the European Molecular Biology Organization,

y reports on the administration of the issues in Europe.
Train, Russell E. '"Environmental Cancer.'" Science ;9§f 4 February 1977: 443.

An editorial describing the EPA's plans fo study correlations between cancer
and specific chemicals in the #ir, water, and ‘faad of regions with high rates
of certain cancerg, and emphasizing the EPA's need for assistance from the
larger segment of the scientific community. . :

-

'
~

The Uses of State Regulation."
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Tsipis, Kosta. "Science and the Military." Bulletin of the Atomic Scientists
. 33, January 1977: 10—11.

»

Introductlon to a new series of article& on military research and development

Turner, G. L' E. , ed. The Patronage ongpience in the N1neteenth Century.
. (NOORDHOFF, Leyden, The Netherlands; 1976.)

Three of the five essays in this volume examine the patronage of science in
specific locales: Robert Fox focusses on ''the scientific enterprise and the
patronage of research in France, 1800-70"; J.B. Morrell explores '"the patron-
age of mid- V1ctorlan science in the University of Edinburgh"; and D.S.L.
Cardwell looks at "the patronage of science in nineteenth-century Manchester."
< The fourth essay, by R.M. MacLeod, is a detailed investigation of the efforts
of the Treasury to support &cience, while the final article, by W.H. Brock,
is an overview of the various publi¢ and private sources drawn upon by Victor-
ian scientists.

Von Hippel, Frank. 'Looking Back on the Rasmussen Report." Bulletirf of the
_ Atomic Scientists 33 ‘February 1977: 42-47. .

.

- The politics of_the contreversial 1974 reah;or safety study.

-
-

Wade, Wicholas. '"Dicing with Nature: Three Narrow Escapes.” Science 195,

28 January 1977: 378. ! ) .

A descripticn of three potentially danéerous experiments employing the recom
bimagt DNA technique, and the actions of the scientists responsible: one
destroyed the 'bug' created, another asked for a safety agreement from the
fecipients of his viruses, and the third decided not to- carry out the work

at all.

’

Wade, Nichoias. "Gene-Splicing: At Grass-Roots Level a, Hundred Flowers Bloom.
Science 195, 11 February 1977: 558-560. . 4

>

The recembinant DNA method of gene-splicing has evoked a considerable amount
of public interest and debate. This artigle reviews recent actions by several
state legislatures, by industry, and byTeﬁgironmental groups.

Wade, Nicholas. 'Gene-Splicing: Cambridge Citizens OK Research but Want More
Safety." Science 195, 21 January 1977: 268-269. \ \
"‘ LN ,
An overview of the dispute in Cambridge, Massachusetts about plans to conduct
two of the more hazardous categories of recombinant DNA research.

Wade, Nicholas. '"Gene-Splicing: Critics of Research Get More Brickbats than’
Bouquets." Science 195, & February 1977: . 466-469.

This article looks at the reactions within the scientific community to sci-
entists who .have been openly critical of recombinant DNA. research.
. .
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Wallace, Bruce. "The Cost of Basic Research," Bio Science 27, February 1977:
83. ’ .
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. An editorial-criticizi*g demands that research yield results ‘on a dollar-for-~
dollar basis. ' ' -

" Webster, Charles. The Great Instauration. Sciencgl_Mediclne and Reform, 1626~
1660. New York: Holmes and Meier, .1976.

’

Webster uses seventeenth century England as a laboratory for examining the

~ relationship between social values and scientific concepts. The ‘fbchis 18 on
the'intellectual environment which gave rise to certain kinds of scientific
activities. (See the review by Robert G. Frank, Jr. in Science 195, 28 Jan-
uary 1977: 385~386.)

- Weinberg, Alvin M. "The Many Dimensions of Scientifie Responsibility." Bulle-
tin of the Atomic Scientists 32, November 1976: 21-24.

A discuss#on of various .nensions of the scientist's social responsibility:

. publicizing the faults of technologies; working to correct those faults;
regponsibility when speaking to the public; and delineating the line between £
scientific knowledge and scientific ignorance. For the last, Weinberg in~ . =
troduces- the term "transcientific! to refer to "those questions that are .
epistemologically matters of fact, but for various reasons are beyond the Y

capacity of &cience to answer." - ,
Whirley, Richard.~ "Umbrella and Polytheistic Scientific Disciplines and Their’” ’
Elites." ' Social Studies of Science 6, September 1976: 471-498. .
- ¢ ) -

*  Examining "dfsciplineé" instead of invisible collegegz the’author compares
the inner workings of homogeneous disciplines with the workings of highly -
differentiated disciplines. Among differential disciplines, he distinguishes
between "umbrella" disciplines\where differences are between special ties
or research areas, and "polytheistic" disciplines, where differences are
between metaphysical .connniu'zents.

7 ’
Whyte, fgncelot Law. The Universe of Experience. New York: Charles Scribner's
Sons, 1976. ,

Reviewed by Alexandiz/f;;;sdef, "Beyond Science and Religion," Bulletin of
. the Atomic Scientistf 32, November 1976: 47: "It is'a summing up of a 76~ N
year lifetime of exﬁérzeﬁEé whish was gained cantering 'arouad the no-man's-
land of secience along the frontiers where physics, biology, and psycholoéy —
face the unknown, with an eye also on philosophy.' The book is an effort
to present 'a world view beyond scisnee—amd religion,' emphasizing concepts .
" of form and unity throughdut the universe." .

s

.'Xork, Herbert %., and G. Allen Greb. "Military Research and Develdpment: A

Postwar History.' Bulletin of the Atomic Scientists 33, January 1977: 12-27. ’
An account of the evolution of the scope and structure of military in the ‘ - i
U.S. over the past thirty years, and of the crises which have given {ts .
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predent dimension. * . .

Zwerdlifg, Daniel. "Chemical Catastrophes." The Progressive 41, February 1977:
" 15-19. ' .
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Noting the current PCB controversy, the author continues: '"The PCB revela-

tion, disturblng ehough on its own, was just ore more barrage of warnimgs

that the nation's chemical culture is going out of control....Socfety treats

) these chemical incid‘s as isolated accidents because accidents have easy
explanations and solutions. But this national mind-set obscures the most
dangerous threat to the nation's health -- the inevitable, long-=term chrgnic -
threat from a chemical technology which has becéme part of the social fabric...
Protecting the public from the chemical threat would mean bannimg or sharply
restricting thousands of chemicals, entire classes of chemicals —- and “that
means basically altering the social and economic system which breeds the

¢ chemical culture and guarantees that toxins will accumulate and poison us
in our water, food, air and bodies."
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