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SCIENCE POLICY BULLETIN

The Bulletin, published bimonthly, reports the current literature in the
area of science and public policy. The coverage encompasses both 'policy for
science'" and '"science for policy' matters. For brevity, ""science'" is used to
denote engineering, technology, and science.

The Bulletin is intended for individuals engaged in studying, formulating,
or implementing public policy relating to science andits use. The purpose of
the Bulletin is to aid such individuals by alerting them to new additions to the
science policy literature,

The information presented in the Bulletin consists principally of a
bibliographic listing of current publications in the area. In addition, major
meetings and other events in the subject area are reported.

The bibliography, although covering a broad topical scope, is selective
in that publications of a highly technical and narrowly specialized nature are
excluded.

The bibliographic information is presented under a number of topical
categories, Each cited publication is recordedunder a single category; cross
indexing is not used. The numbering of publications under each category runs
consecutively through all issues of the Bulletin, sothat a given number refers
to only one citation,

Copies of the listed publications are not available through Battelle but
can normally be obtained from the originating agency.

The contribution of information to the Bulletin as well as suggestions
and comments on its content, coverage, and format are solicited. All cor-
respondence should be addressed to:

BATTELLE MEMORIAL INSTITUTE
Columbus Laboratories
505 King Avenue
Columbus, Chio 43201

Attention: Dr. Robert W, Brainard
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BIBLIOGRAPHY

I GENERAL

27. "Proceediags of Trends in Science Policy", Battelle Seattle Research Center,
Seattle, Washington, 27 March 1969, 133 pp.

The proceedings from a one-day program on "trends in science
policy" are presented in this document. The program, which
was sponsored by Battelle Memorial Institute; consisted of
four formal presentations and a panel discussion. The first
paper, presented by W.J. Harris,Jr., deals with the positions
and views of the new administration with respect to science,
congressional concerns, changes in the directioa of the Na-
tional Science Foundation, and some of the key policy issues
confronting policy makers. The second paper, by L.L. Lederman,
analyzes trends in R&D expenditures, relates these to national
goals and priorities, and discusses their policy implications,
The third paper, by D. Wolfle, examines trends in the produc-
tion of university manpower with the conclusion that although
"surpluses' are building up in some areas, national "needs and
opportunities will continue to rise and will continue to re-
quire large numbers of talented, educated persons'. In the
fourth paper, B.C. Denny cdiscusses government-university rela-
tionships, science and higher education, current threats to
the university, and science priorities. The panel =-- composed
of E.B. Skolnikoff, R. Bowers, V. Rabinowitch, and N. Kaplan --
presented brief individual statements in response to the pre-
ceding papers; these are included in the proceedings, as well
as summary comments on the entire program.

(The Proceedings of the program can be obtained by
writing the Battelle Seattle Research Center,
4000 N.E. 4lst Street, Seattle, Washington 98105).

28. '"Centralization of Federal Science Activities', Report to the Subcommittee on
Science, Research, and Development, Committee on Science and Astronautics,
Prepared by the Science Policy Research Division, Legislative Reference Serv-
ice, Library of Congress, U.S. House of Representatives, Ninety-first Congress,
First Session, (29 May 1969), 1969, 108 pp.

Congressional hearings are planned to examine the used and desir-
ability of centralizing Federal science activities. The present
report (prepared by the Science Policy Research Division of the




Library of Ccngress) presents background material and a frame-
work for these hearings. The core of the report is a pro-con
analysis of the arguments for '"a diffuse (the present) organi-
zation versus a centralizec (the proposed) organization of
Federal science activities'; to sharpen the discussion and
structure the debate, a prototype centralized science agency,
the "National Institutes of Research and Advanced Studies",

is presented for comparison with the present system. The pro-
con analysis is made with respect to the major functions of
the Federal Government in dedling with science and technology,
namely, policy planning, liaison with Congress, operational
activities of funding and performing research, facilities
planring and utilization, evaluating and using the results of
R&D, and science education and manpower. Other sections of
the report describe the present federal organization for
science, summarize the evolution of this organization, and
suggest questions and issues that should be resolved in the
subsequent Congressional hearings.

(The report can be obtained from the U.S. Government
Printing Office, Washington, D.C. 20402).

29, "Science Structure Criticized", Industrial Research, v. ll, no. 5, May 1969,
P. 42.

"At least a minimal restructuring of the federal science estab-
lishment appears likely in the 91lst Congress, but probably not
during this year's session’. '"Daddario, along with most of his
colleagues in Congress and virtually all the =axecutive agency
heads, is opposed to the peremnial call for a 'science czar'.
The reason is obvious: to remove the R&D function from exist-
ing agencies is equivalent to taking away their operational
functions of the future -- as well as their best brain power.
This leadership problem doesn't mean that a lot more consoli-
dation can't =-- or zhouldn't == occur'. "Daddario lists five
possibilities in descending order of difficulty: (1) A Dept.
of Science, Education & Cultural Affairs combining NSF, NASA,
AEC, National Institutes of Health, ESSA, National Bureau of
Standards, Bureau of Higher Education (from HEW), and Na-
tional Foundation for the Arts & Humanities. (2) A Dept. of
Science & Higher Education containing essentially the same
groups except those dealing with cultural development. (3)

A loose confederation of agencies 1linked together by a sup-
porting organization similar to the General Services Admin-
istration. (4) A statutory Council of Advisors on Science &
Education responsible to both the President and Congress (in
contrast to the present Gffice of Science & Technology, which
is part of the White House staff). (5) Revamping OST to give
it a mandate for setting science priorities and evaluating
results'". The remainder of the article discusses several
inhibiting factors which will delay hearings until late in
this session.




30. DuBridge, L.A., "'Science Serves Society', Science, v. 164, no. 3884, 6 June
1969, pp. 1137-1140.

In this address to the National Academy of Sciences, DuBridge
discusses the broad contributions that science makes to soci-
ety, calls on the scientific community to help convince the
public of the importance of basic research, and discusses sev-
eral policy issues. He starts by noting the complexities of
science and technology and the lack of the unanimity about ''the
relative importance of various fields of basic science'", "the
relative merits of basic and applied science', and priorities
in the field of applied science'. When the "complex scientific
community" mixes with '"the complex array of people and agencies
in government', "the result is almost bound to be utter con-
fusion'. As for the relationship between science and society,
"our humane goals have advanced faster than the ability of our
science and technology ... to keep up". The importance of
basic research is discussed and the need for justifying its
continued growth to the public is emphasized. The problems of
setting science priorities are reviewed with the conclusion
that "broad and conclusive and universally agreed-upon pri-
ority conclusions remain as unreachable as ever'". Relatedly,
the issues involved in "the uses to which science should be
put", and the impediments to its application to social-urban
problems, are discussed. Finally, DuBridge suggests that sci-
ence and technology '"are no longer separable from political

and social problems', and that they are '"too important to stay
out of politics".

31. '"NAS President Discusses U.S. Science', Chemical & Engineering News, v. 47,
no. 27, 31 June 1969, pp. 24-27.

This interview with Philip Handler, President of the National
Academy of Sciences, touches on a number of the major prob-
lems now besetting American science. Some of the topics
covered in the interview include: current issues and prob-
lems, chances for any relief from the financial crunch, the
role the academy will play in the future, and the creation

of a Department of Science. With respect to the probleams,
"we have a budgetary crunch, and we have an uncertainty

with respect to [the relevancy] of science, a growing anti-
intellectualism ... and competing needs for federal funds".
Science's chances for any relief from the financial crunch
are 'virtaully nonexistent'; even when the Vietnam ques=-

tion has been resolved '"[s]upport of science will not
automatically be turned on again'. With respect to the

role of the academy, it "must continue to serve its tradi=-
tional purposes"; "it must utilize appropriate opportunities
to state why they believe continued support of science truly
is in the national interest"; "I have no reason to believe
that the scientific understanding to be gathered tomorrow will
be less applicable to human affairs than that which was gathered
yesterday'. Concerning a Department of Science to manage all
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federal R&D, "we're not going to revert to that plan'. Handler
discusses several alternatives for restructuring the federal sci-
ence agencies, including a '"Department of Science and Higher Edu-
cation".

32. "Criteria for Federal Support of Science', A panel discussion arranged by the
Division of Physical Sciences, National Research Council, National Academy
of Sciences, (11 March 1969), Washington, D.C., 1969, 39 pp.

This report constitutes the substance of a panel meeting on the
topic of the criteria for federal support of science. The pro-
c2edings of the meeting consist of six informal papers and a dis-
cussion section. The first paper, Ly Harvey Brooks, discussed
the basis on which decisions concerning the level of support
should be made for different types of research. Philip Abelson
discussed the evolving political climate and some of its effects
ofi the criteria for support of science and the special needs for
new and costly instrumentation. Carl Kaysen focused on the ques-
tion of overall allocation of resources to basic science znd the
division of that total among fields, with the conclusion that

the criterion of allocation cannot be, as it often is, anyone
"who comes to 'X' level of competence and who wants to be a
scientist ought to be supported'". Albert Clogston cites some

of the problems in establishing 'workable and persuasive cri-
teria", and makes several suggestions for a ''defensible system
of determining proper levels of basic-research support'. Roland
Schmitt critized the criterion that "support should be sufficient
to enable every individual, who is intellectually qualified to do
so, to pursue scientific research'; the 'overhead' concept, he
contends, is the route to take. Frederick Seitz discusses some
of the factors that must be considered in the rationale of sup-
port for science, such as '"the balance between large and small
needs and the geographic-sectional interests of our population'.

(This report may be obtained from the National Academy
of Sciences, 2101 Constitution Ave., Washington, D.C.
20418).

33. Weinberg, A.M., "Scientific Choice and the Scientific Muckrakers: Review Arti-
cle", Minerva, v. 7, nos. 1-2, Autumn-Winter 1968-69, pp. 52~€7.

This article is both a review of Greenberg's book, The Politics
of Pure Science, and a response to some of the issues and prob-
lems raised in it. '"The politics Mr. Greenberg inveighs against
... are not unique to science, but are a necessary element to
every bureaucratic enterprise which operates outside the market
place'. "Politics", says Weinberg, "are part of the process of
esteblishing priorities, and politics are seldom polite -- even
the politics of pure science'". '"The danger is that some siruc-
tural deficiency in the bureaucracy, or some extraneous political
element, may so distort the natural working of the political pro-
cess as to lead to scientific foolishness'". Weinberg discusses




the approaches and problems to setting priorities within sci-
ence, and argues that the continuing debate on criteria for the
support of science is providing "an ethical and aesthetic frame-
work which ought to make the politics of science more rational''.
The question of whether pure science '"is a purpose of society"
is examined; Weinberg presents reasons for viewing '"basic re-
search as a justified 'overhead' on the entire scientific-
technological enterprise, and discusses the "constructive
interaction" that: exists between basic science and technology.
Finally, "if one concedes that the politics of science exist =--
and this cannot be denied =-- then we shall have to live with
some mechanisms for keeping the politics honest and truthful®.
Toward this end, Weinberg proposes that scientists themselves,
as well as journalists such as Greenberg, should take the role
of "scientific critics" and "examine the scientific-political
scene with ... comprehensive understanding and detachment".

34. "Science and Social Controls", Bulletin of the Atomic Scientists, v. 25, no.
5, May 1969, p. 21.

The Bulletin devotes its '"Comment" section to five articles, sum-
marized below, that deal with the rising concern among university
scientists over the "exploitation of science and technology for
purely military use'", the need and means for applying science to
“"the problems of mankind', the social control of science and its
applications, and the role of the scientist in society.

(1) Schwaritz, D., "Manipulators of Science -- Winners and
Losers", (pp. 21-22,36)

The question of 'whether science can be controlled, and who should
control it" is discussed, with the conclusion that scientists,
individually and collectively, can and must exercise such control.
Schwartz notes three areas that must be so controlied: the devel-
opment of “weapons of war", which is now dominated by '"'self-serving
military and political leaders'"; the "awful side-effects' of
"rampant technological advance'", which arise "through simple lack
of awareness or concern"; and the massive problems ¢ ' overpopula-
tion and the cities. The necessary concern and control does not
come from professional societies nor from the government's sci-
ence advisors, because the first "shun' opinion and judgment

and because the second, who are "merely merchants arnd not leaders',
do not "represent their scientific colleagues and fail to "speak
out forcefully even on cortroversial matters'. Swartz calls for

a code of ethics for scientists, for an integration of "his roles
as scientist and corcerned citizen'", and for an organized involve-
ment in politics.

(2) Lord Blackett, '"The Ever-Widening Gap", {(pp. 23-25)

This condensed article deals with the widening economic gap be-
tween the developed and underdeveloped nations, and how science
and technology can help to close it. Data are presented to show
the magnitude and aspects of the gap for various countries, as
well as the rate ("about 5 per cent a year') at which the gap is
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widening. Blackett discusses the impact of foreign aid (it
"has worked, but it has been very unevenly divided"). To
achieve a 3.5 percent growth rate, which 1s needed to close
the gap, would require aid amounting to "1.6 per cent of the
GNP of the rich countries"; unless something in the order of
$20 billion a year is provided in aid, "the gap will not be
appreciably closed". Science and technology -- not modern,
but "intermediate technology" -- can plan a crucial role in
closing the gap: what is needed is technology "concerned
largely with humdrum matters, getting machinery, factories
going'" and factories started, but such things as "“education
by satellite" and "agro-industrial complexes' are just too
costly for many countries.

(3) DuBridge, L.A., "The Social Control of Science',
(pp. 26-28,35)

The meaning and purpose of '"social control" is discussed, the
types of control now available are cited and described, and
the role of the university in military R&D is discussed. Du-
Bridge contends that we 'do not want and we do not have any
social controls over pursuit of basic knowledge'", but that
social controls. over applied scieace do exist and will always
exist'". He cites and discusses the influence and scope of
the latter controls, which include those of the individual,
university, market, and government. The problem is now
"how to invent social controls: the mechanism is already
present", The question is rather, what do we want these
controls to achieve?" The "real issue" is how to prevent
the use of scientific knowledge for the production of

lethal military weapons or ocher devices purposely or
inadvertently harmful to large numbers of human beings'.

As for the universities, DuBridge believes they should

not engage in secret military research, but believes they
should not refuse 'research support from the Department:

of Defense'; further it is '"quite appropriate" for pro-
fessors ''to advise the government on its problems of

defense technology".

(4) Wald, G., "America's My Home. Not My Business, My Home",
(pp. 29-31)

This article covers a wide diversity of topics, including the
public control of technology, national priorities, population,
Vietnam, and bureaucracies. All "science is good', but "every
project, every enterprise in technology, has constantly to be
judged in terms of the needs, and goals and aspirations of soci-
ety". Decisions about technology must not '"rest with any of
those who have anything to do, in any way, with the production”
of technology; instead, 'they have to rest with those of us

who have to live with the products'. '"New technology mustn't be
accepted as an aspect of fate'" -- the primary question ''is whether
we, society ... the people who have to live with it, want it,



find use for it'". The ultimate criteria for these and other
decisions is whether the result will be a "better world for
children'.

(5) Ssalloch, R., '"March 4, the Movement and MIT", (pp. 32-35)

This article chronicles the events and discussions that oc-
curred during the '"research strike" in March at MIT. The
"primary objective of the 'strike' organizers was to inau-
gurate a movement'. The aim of the participating student
group was the '"cessation of MIT's research support of govern-
ment policies"; the faculty's concern was broader and includ-
ing the reallocation of funds from the "swollen military
sphere to the neglected areas of sucial consequence'', the
"walidity of current defense policies'", and the problems and
issues arising from imminent breakthroughs in science and
technology such as '"genetic manipulation''. The various
papers and discussions on these topics are briefly summa-
rized by Salloch, with the conclusion that "in the end, means
and goals remained to be clarified by future discussion and
action'.

35. Dedijer, S., "Science Policy Gaps: Their Relations to the Technological Gaps",
Research Policy Program, University of Lund, Lund, Sweden, 3 May 1968, 26 pp.

Science policy is discussed as a '"mew social ipvention" -- a com-
munication system -- that contributes to the *innovation processes"
of a country in the pursuit of "social development goals". Tech-
nological gaps between nations are attributed partially to the
"gap in ti.e development of R&D policies of the national and lower
levels". The relationships among ''technological gans™, "innova-
tion chain'", "technological change policy", and science policy
are described and illustrated. Three stages in the evolution of
a science policy are identified, including the development of a
"social communication system of science policy'", the components
of which serve as criteria for gauging the degree to which a
country has progressed toward a mature science policy. Evidence
is presented to show that the U.S. "has pioneered both in inno-~
vating the largest number of components of the ... communication
system and in relating them to the whole innovation system and
the national decision system of the country". Further, the U.S.
is "way ahead of every other country in the world" in progressing
through the third evolutionary stage, which focuses on improving
the qualiiy of the communication system through various means
(e.g., study of science policy by social and behavioral scien-
tists and the training of specialized manpower).

(The report is available from the author at the address
given above).




36. '"Technological Innovation and the Growtk of the National Economy'", The Sci-

ence of Science Foundation Newsletter (SSF), v. 4, no. 3, April 1969, pp.
5-14,

A Science of Science Foundation International Symposium on the
above subject was held in Cambridge, England on 11 - 13 April
1969. This article presents the program and abstracts of
papers given at the symposium; the tltles and authors of the
papers are presented below.

Session I: Setting the Scene

UlS.A. - JIEI GOldmaﬂ
Italy - A. Peccei
Japan - K. Oshima

Federal Republic of Germany - W. Muttelsee
United Kingdom -- M. Shanks

Canada - A. Wilson

Netherlands - A. Pannenborg

OECD - K. Pavitt

Session II: Political, Social and Economic Aspects

The Role of Govermment - J. Duckworth

The Role of the Educational System = H. Wolff

The Investment Decision - D. Burn

Technological Innovation and Added-Value - L. Archer
Support of Technology - B. Flowers

Market Analysis and Marketing - A. Gellman

Session III: Industrial Aspects

A Management View of Innovation - A. Knoppers

A Trade Unionist's View of Innovation - Delacourt-Smith
A Strategy for a Post-Industrial Society - §S. Bodington
Coupling Systems in Industrial R&D - C. Freeman

Session IV: International Aspects

International Interchange of Innovative Initiative - A. Mencher
Patents and Economic Growth - K. Johnson
Intervention = Bessborough

Session V: The Next Steps
The Right Climate for Inmmovation - G. Fryers

(For further information, write to: The Editor, SSF Newsletter,

Science of Science Foundation, c/o Ciba Foundation, 41 Port-
land Place, London Wl1).

37. Price, W.J. and L.W. Bass, "Scientific Research and the Innovative Process,
Science, v. 164, no. 3881, 16 May 1969, pp. 802-806.

Does scientific research play a central role in the innovative
process, and if so, how? The authors attempt to answer this
question by discussing the following topics: the nature of the
role of science in innovationj the orderly and less predictable
aspects of innovation; the results of several recent studies of




the innovative process and the relevance of four types of ""cou-
pling (collaboration between the generators and users of infor-
mation). Although the innovation process is "often viewed as an
orderly ["linear"] process, starting with the discovery of new
knowledge, moving through various stages of development and
eventually emerging in final, viable form', receat studies have
indicated that "the 'linear model' is not typical". After a
review of several studies, three key characteristics in the
innovation process are pointed out: (1) new knowledge is es-
sential although its discovery is not the typical starting
point; (2) key information often comes from "unrelated re—
search" since the requirements of innovation more often can-
not be anticipated in definite terms and ... cannot be pro-
grammed in advance'"; (3) the true function of basic research
is, in fact, the "meaningful dialogue between the scientific
and technological communities". 1In addition, a model of the
innovative process and its managerial aspects are examined,

and four main types of the "coupling'" between scientists and
technologists are described. It is concluded that basic sci-
ence is an essential part of the innovative process, but that
additional studies of the ''coupling'" process are needed.

38. Gordon, T.J. and A.L. Shef, "National Programs and the Progress of Technolog-
ical Societies'", The Journal of the Astronautical Sciences, v. 15, no. 5,
September - QOctober 1968, pp. 231-241.

"The relationship between national programs and the progress

of technological societies is established through a descrip-
tion and definition of the nature of technology. What forms

its bounds, sets its limits, promotes its dissemination, and
determines its significance is discussed. On the basis of

these concepts, the technological development of various se=-
lected countries and societies throughout the 20th century is
measured approximately; from the indicated results, conclu-
sions are drawn regarding factors which influence technolog-
ical growth. Against these growth models, sociological mea-
sures in the form of social and economic indexes are compared,
setting forth certain beneficial attributes (and, to a limited
extent, the negative attributes) of modern industrial societies.
Finally, having defined technology, traced its growth in several
societies and its implicit social effects, the paper discusses
the kinds of programs which promote its generation'. Among the
ma2jor conclusions from the study are the following: 'Technol-
ogy grows at an exponential rate, doubling about every 20 years';
"National programs ... do not affect the rate of technology gen-
eration; rather they affect its content'"; "Social benefits in-
crease proportionately with technological advances'", but social
"ills also mount"; and although alternative programs "can be
compared on the basis of their potential for gemerating and
spreading technology", "these comparisons often lead to little
insight as to the 'better program".
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3%. Smith, T.M., "Government Development f Aerospace Science and Technology:
Cost to Society", AD 684 194, Oklahoma University, Norman, Oklahoma, (1968),
March 1969, 9 pp.

"The social cost of modern science, R&D, and technology is a
function of year-to-year improvisation brought on in part by
government practices and in part by vague understanding of the
nature and limitations of science and technology. Mistaken
identification of technology with science and of both with the
R&D processes produces confused application of the standards
of one to measure performance of either of the other two. The
result is a widening of the gaps between practice and policy
and between the esthetics of understanding and the ethics of
using, thereby exacerbating our mismanagement of science and
of our limited national resources'. Topics covered in this
report include: "Science and Technology", "The Scientific
Revolution", "Early R&D", "Science or R&D'", "What Experiments
Can't Do", "The Impracticality of Science', and "The Practical-
ity of R&D".

(This document may be obtained from the Clearinghouse
for Federal Scientific and Technical Information,
Springfield, Virginia, 22151, Price: $3.00).

40. Dator, J.A., "Political Futuristies Bibliography", World Future Society, De-
cember 1968, 23 pp.

This bibliography, compiled by J.A. Dator, is an informal
document reproduced by the World Future Society. The bibli-
ography includes a listing of "journals of interest to Fu-~
turists'! as well as specific books and articles. The journal
listing is divided into three categories: Primarily futur-
istic, or frequently having futuristic articles", "having
occasional futuristic articles™ and "seldom having futuris-
tic articles, but helpful for background or methodology''.
Books and articles are cited under nine categorical head=-
ings: (1) General Futuristics, (2) Political Futuristics,
Science, Technology, and Government, (3) Social and Eco-
nomic Effects of Technology, (4) Computers, Simulation,
Cybernetics, Artificial Intelligence, Information Retriev-~
al, (5) Biomedical Advances; Ecological and Environmental
Influences on Man; New Ethics, (6) Space, Transportation,
Weather, The Sea, (7) General Theories of Social Change,
Development and Modernization, (8) Theory and Methodology

of the Social Sciences, (9) Methodologies of Forecasting.

(Information concerning this bibliography can be
obtained from the World Future Society, P.O.
Box 19285, Twentieth St. Station, Washington,
D.C. 20036).

10




I SCIENCE, DOMESTIC PROBLEMS, AND NATIONAL GOALS

25. "Systems Techmnolegy Applied to Social and Community Problems', Prepared for
the Subcommittee on Employment, Manpower, and Poverty, Committee on Labor

and Public Welfare, U.S. Senate, Ninety-first Congress, First Session, (June
1969), 1969, 473 pp.

This study, prepared by the Science Policy Research Division
of the Library of Congress, surveys and assesses the role of
system analysis in dealing with community and social problems,
in such areas as transportation and water resource planning,
health services, education, environmental pollution, and urban
housing problems. '"The objective of the report is to explore
the present and potential application of systems technology to
nondefense, nonspace public problems; describe selected pro-
grams and projects which have been undertaken at the Federal,
regional, State, or local level; and review those legislative
proposals concerned with the creation of a mechanism to apply
innovative tools and techniques to the full range of social

and community problems'. Conclusions derived from this infor-
mation include the following: 'social and community problems
must be monitored by some responsible public institution';
information regarding the state of the art of system analysis
and its applications should be widely disseminated; an evalu-
ative capability at the Federal level for cost-benefit com-
parisons of proposed technological change is required; Congress
should consider authorizing and directing Federal agencies to
develop system analysis capabilities appropriate for use at the
State and local level, and possibly require its use in federally
funded programs; Congress should consider tax incentives for
private groups who develop systems methodologies for the needs
of State and local governments.

{The report is available from the U.S. Government Printing
Office, Washington, D.C. 20502).

3
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Cohn, S.I., Law Enforcement Science and Technology II, Port City Press, Inc.,
1969, 612 pp.

This volume is a compilation of papers presented during the
Second National Symposium on Law Enforcement Science and Tech-
nology in April 1968, which was conducted by the IIT Research
Institute. Ten broad problem areas were covered: Riot Pre-
vention, Riot Prevention and Control, Communications, Correc-
tions, Criminology, Criminalistics, Fingerprints, Information
Storage and Retrieval, Police Management and Operations, and
Alarms and Surveillance. In each of these areas, several
pertinent topics are discussed which illustrate the dimen-
sions and scope of the specific problems. Some new approaches
to these problems are suggested (e.g., systems analysis of a
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27.

28.

police communication center), possible applications of new
technologies are presented (e.g., application of mobile tele-
communications to law enforcement operations), and summaries
of the state of the art in saveral areas (administration of
criminal justice, command and control system, etc.) are pre-
sented. The potential contributions of science and tech-
nology, and specificaliy the potential contributiciis of the
social sciences, are discussed in detail.

"New Subcommittee for Social Problems", Science News, v. 95, no. 26, 28 June
1969, p. 615.

"A new Senate Special Subcommittee on Social Program Planning
and Evaluation to deal with the nation's social problems will
be headed by Sen. Walter F. Mondale (D~Minn.). Hearings are
scheduled to begin mid-summer on the general need in the soci-
ety for better social planning and evaluation. The subcommittee
hopes to take an active role in filling the gap in information
on manpower programs and equal opportunity programs. Sen.
Mondale's bill to set up a Council of Social Advisers similar
to the Council of Economic Advisers will also receive consider-
ation. The subcommittee, says Sen. Mondale, will 'provide a
public forum for continuing critical study of the Government's
attempts to meet the nation's social goals'".

"Scientific and Technical Communication: A Pressing Nationmal Problem and Rec-
ommendations for Its Solution'", A Report by the Committee on Scientific and
Technical Communication of the National Academy of Sciences - National Acad-
emy of Engineering, NAS Publication No. 1707, 1969. Unabridged Edition

(336 pp.), Synopsis (30 pp.).

This report is a 3-year survey (1966-1968) of the present
status and future requirements of the scientific and engi-
neering community 'with respect to the structuring, flow,

and transfer of scientific and technical information". The
report surveys and appraises federal and private information
activities and considers "the most effective intellectual,
economic, and technological means of increasing the effi-
ciency of information transfer and use'. Recommendations of
the report are grouped into five general areas: (1) "Planning,
Coordination, and Leadership at the Natiomal Level"; (2) "Con-
solidation and Reprocessing - Services for the User"; (3) '"The
Classical Services" (abstracting, indexing, etc); (4) 'Personal
Informal Communication"; (5) "'Studies, Research, and Experi-
ments'". A major recommendation made by the Committee is the
establishment of a Joint Commission on Scientific and Technical
Communication, responsible to the National Academy of Sciences
and the National Academy of Engineering.

(The report can be obtained from the National Academy of
Sciences, Printing and Publishing Office, 2101 Consti-
tution Ave., Washington, D.C. 20418, Price: $6.95).
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29. oOttinger, R.L., "The Congress and Environmental Deterioration: Immovable Ob-
ject/Irresistible Force?", BioScience, v. 19, no. 6, June 1969, p. 554.

Congressman Ottinger describes the objectives, activities, and
scope of the Ad Hoc Committee on the Environment. Formed in
June 1968, its function is "to open ... communication between
Congress and the scientific, business, and conservation com-
munities on matters relating to the environment'., The Com-
mittee, which now has a Congressional membership of 112 and
over 100 advisors, "is entirely informal and unofficial, which
permits it to operate outside of traditional procedures of
seniority and control". The staff work for the Committee is
handled by a nonprofit organization, the Environmental Clear-
inghouse, Inc. Areas of concern for the Committee are power
generation, pesticides, noise, the urban environment, popula=-
tion, endangered species, and costs and benefits. Future
topics of interest are expected to include air and water pol-
lution, solid wasite disposal, weather modification, scenic
pollution, and transportation.

30. Lamson, R.W., "Policy Considerations for Environmental Management', Paper pre-
sented at the Symposium on System Analysis for Social Problems, National Bu-
reau of Standards, Gaithersburg, Md., 28 May 1969, 22 pp.

A general analysis is presented of the myriad policy issues
involved in environmental management, an approach to defining
the goals and alternatives for management is outlined, and
the actions and institutions needed are suggested. After
discussing "the environmental problem and the idea of envi-
ronmental management as a solution to it', the author cites
the questions 'which underlie any environmental policy deci-
sion'" and presents guidelines for management. Goals are
suggested for the uses of technology and resources, as well
as for waste management. Institutions, techniques, and pol-
icies required to achieve these goals are discussed and sev-
eral needed actions and institutions are identified, includ-
ing an annual report on the state of the environment.

31. '"Select Committee to Study Environment", Industrial Research, v. ll, no. 5,
May 1969, pp- 42-43-

Senator Edmund S. Muskie has proposed that the Senate create a
select committee to study the effect of technology on the human
environment. Muskie's select committee would "set up a formal
mechanism for making committees aware of what others are doing
with respect to the human environment'"; it would have no juris-
diction over legislation. The committee would consist of three
members each from seven committees concerned with environmental
questions: Agriculture & Forestry, Banking & Currency, Commerce,
Interior & Insular Affairs, Labor and Public Welfare, Public Works,
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and Govermment Operations. The Aeronautical & Space Sciences
Committee and the Armed Services Committee were omitted from
the committee because '"Muskie wants to step on as few toes as
possible'; his resolution failed in the past two Congresses.

32. Barker, A., "Policies for the Environment: Too Many Cooks?", BicScience, v.
19, no. 5, May 1969, pp. 457-458.

"There was a time ... when those advocating a national policy
for the restoration and preservation of the environment were
a small and lonely group. But this is no longer true, and
we may be in danger of devoting so much time to discussing a
variety of proposals ... that nothing will actually get DONE".
The plethora of legislative proposals now pending before Con-
ress.are briefly described. 1In addition to these, President
Nixon is "reported to be preparing an executive order which
would establish an interdepartmental committee on the envi-
ronment under the direction of his science advisor, Dr. Lee
DuBridge. This is quite different from the councils being .
proposed in several of the [Congressional] bills. Congress
has in mind an independent group with power and prestige
similar to that of the Council of Economic Advisors'.

33. '"Administration Eliminates State Technical Services Funds", Washington Sci-
ence Trends, v. 22, no. 4, 5 May 1969, p. 19.

""The Nixon Administration has ... eliminated all proposed state
funding for the State Technical Services [STS] Program, which
was supposed to have been the major means of bringing the Na=~
tion's advanced technology to local enterprises. The action
came in the amended budget presented by the Administration,
which proposes to eliminate all grants for Fiscal 1970, leav-
ing only a token $290,000 to keep the Washington staff opera-
ting". Funding for the program dropped from $6.5 million in
Fiscal 1968 to $5.3 million in 1969. "The [STS] program has
been controversial from the starft, and is in competition with
similar efforts funded by ... NASA and the AEC". "The Admin-
istration pointed out that the STS program has about $1.9 mile
lion in unobligated funds for the current fiscal year, plus an
additional $6.7 million in 'unliquidated obligations' ia the
states for this and prior years and that this represents a
Ysubstantial fiscal momentum®' for the fiscal year which begins
July 1. However, officials in the program say that almost all
of this money represents previously approved programs for which
states have yet to send in reimbursement vouchers. They said
the availability of funds was a question of 'semantics' and that
organizations taking part in the program will be unable to plan
new or continuing programs without some confidence that funds
will be available".
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34. Sovel, M.T., "Technology Transfer - A Selected Bibliography", NASA CR-1355,
Prepared by the University of Denver, Denver, Colo. for the National Aero-
nautics and Space Administration, Washington, D.C., June 1969, 101 pp.

"This bibliography is the initial attempt at compiling a com-
prehensive listing on the subjecu of technology transfer'.
"Technology is considered here to be technical information,
including scientific knowledge, making possible the concep-
tion, development, design, production, and distribution of
goods and services. Transfer here means the effective com-
munication of such information from one person or source to
a recipient who accepts it for consideration and possible
application. The bibliography is further concerned with
information which leads to a greater understanding of the
factors affecting the transfer process, namely, the barriers
and incentives to the process'". "The bibliography [which
contains 428 entries] is arranged in three sections: an
alphabetical listing, an author index, and a KWIC (key wor
in context) index". :

(The report can be obtained from the Clearinghouse for
Federal Scientific and Technical Information, Spring-
field, Virginia 22151, Price: $3.00).
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LI NEEDS AND ALLOCATION OF RESOURCES FOR SCIENCE

17. "U.S. R&D Will Nearly Double by 1978", Scientific Research, v. 4, no. 11,
26 May 1969, p. 13.

"By 1978, the U.S. will be doing almost $46 billion worth of
r&d, or almost double what was done in 1968. This prediction
was made this month by the economics department of the McGraw=-
Hill Publishing Co. in its first attempt at a long-range fore-
cast for r&d". "By 1978, the r&d forecast predicts U.S. in-
dustry will be performing $33.6 billion worth of r&l (compared
with $17.6 billion last year); colleges and universities will
be doing $5.6 billion worth ($3.2 billion last year); govern-
ment labs will be doing $5 billion worth ($3.5 billion last
year); and non=-profit labs will be doing $1.6 billion ($840
million last year). Not all of these increases will be real,
however, because of rising costs. The real gain in industry
between 1969 and 1972, for example, is put at only 5.3 per-
cent & year, as against an apparent rate of 7 percent". Ad-
ditional forecasts of the survey include: (1) "industry will
be spending more on basic and applied resesarch and less on
development as percentages of the total U.S. investment in
r&d"; (2) "industry will spend about $866 million on- labora=~
tories and lab equipment this year'"; industrial employment

of scientists and engineers is expected to average 4 per-
cent (the present annual rate is 3.2 percent), reaching a
total of 387,000 by the year 1972.

18. '"R&D Activities of Local Governments, Fiscal Years 1966 and 1967", NSF 69-14,
Surveys of Science Resources Series, National Science Foundation, March 1969,
60 pp.

"This report is the first to provide information on local gov-
ernment involvement in research and development". It provides
"data on local government units, and also summarizes such data’
by States so that the) can be compared with State government
R&D levels, and Federai geographic R&D distribution patterns"”.
The information comtained in this report includes the following:
Local and Government Expenditures for Research, Development,
and R&D Plant; Types of Governmental Units; Source of Funds;
Geographic Distribution; Functional Areas; Fields of Science;
Performers; Character of Work; R&D Personnel; Ratio of R&D Ex-
penditures to Total Expenditures; and, Comparison of Local,
State, and Faderal R&D Activities. '"The statistical limita-
tions of this report are covered in the 'Technical Notes'® as
are the criteria used in the selection of the survey sample”,

(This document can be obtained from the Superinterdent of
Documents, U.S. Government Printing Office, Washington,
D.C. 20402, Price: $.65).
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19. Harris, F.R., "The Need for a National Social Science Foundation', Trans-
action, v. 6, no. 7, May 1969, pp. 3,6,63.

Some of the provisions of the proposed National Social Sci-
ence Foundation Act, and the need for such a "new instru-
ment", are discussed by Senator Harris. "The bill declares
as national policy that the encouragement and support of ...
the social sciences is a matter of great concern to the fed-
eral government'"; the proposed Foundation "would do no in-*
house research but would ... underwrite, fund, and support
academic research, education and training'" in the social sci-
ences. Several "key issues" identified in Congressional
hearings "would begin to be resolved by the creation" of the
Foundation: the social sciences need for federal support;
NSF "has given very little or no support at all to certain
methodologies and disciplines within the social sciences";
the latter "have suffered from insufficient attention to
their development, visibility, and prestige"; interdisci-
plinary research "must be conducted on a much greater
scale'"; and the "nation cannot adequately confront its
myriad social problems without more social science knowl-
edge'". The recent act directing MSF to provide greater
support to the social sciences is not expected to meet

these needs, contends Harris.

20. "NSF May Take a $50-Million Budget Cut", Scientific Research, v. 4, no. l1,

The National Science Foundation (NSF) is requesting a $500
million budget as it did last year. However, instead of a
$100 million budget cut as last year, it is believed the
cut "may come to as much as $50 million -- certainly no more,
possibly a little less'". The size of the cut may depend on
several variables: (1) the amount finally appropriated by
Congress may be subject to an expenditure ceiling imposed
on the executive branch by Congress. (2) The $17 billion
federal B&D budget will have to be balanced with "public
demands for economy'". '"New factors in congressional bud-
get action this year are the recommendations of the House
and Senate subcommittees handling the authorizations for
the NSF's budget. This is a new step in the appropria-
tions process; the subcommittees authorize expenditures
but the Appropriations Committees actually provide the
money”. Although the budget cuts of last year caused an
uproar, in general, "the attitudes toward the NSF and sci-
ence ... are strictly neutral" from the subcommittees.

The remainder of the article presents several optomistic
opinions of ranking subcommittee members and NSF officials
toward the new appropriations.,
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21. Boffey, P.M., "House Panel Kind to NSF Rudget but Trims Some Programs", Sci-
ence, v. 164, no. 3880, 9 May 1969, p. 656.

"The National Science Foundation has emerged relatively un-
harmed from the first authorization hearings ever held on the
agency's annual budget": the House Subcommittee on Science,
Research, and Development cut NSF's 1970 budget by less than
2 percent of the amount requested, some $9 million. The
largest cut, $4 million, was imposed on a new program to sup-
port "interdisciplinary academic groups in the performance of
research, both basic and applied, on problems relevant to
society". The subcommittee "imposed two other major cuts ...
by requiring that two 'big science'constructions be deferred":
"the subcommittee declined o0 authorize $3.3 million to re-
surface the radiotelescope at Arecibo, Puerto Rico", as well
~as "$2 million to build a new oceanographic research vessel'.

22. Boffey, P.M., "House Group Recommends Big NSF Cut", Science, v. 164, no. 3887,
i 27 June 1969, p. 1506.

The House Appropriations Committee has "chopped $80 million
from the National Science Foundation's budget request for the
coming fiscal year", reducing the proposed $500 million bud-
get to $420 million. The full House must vote on the commit-
tee's recommendation, which also must be reconciled with ap-
proiations action that the Senate may take. Explaining the
cuts, the committee said: '"The funding level of Foundation
programs has more than tripled in the last decade, and the
Committee feels the funds in the bill will provide a reason-
able level of funding for 1970". The author adds that the
"bill contains the same antiriot provision that is contained
in the current NSF appropriation act. The provision re-
quires universities to deny NSF aid to anyone who, on the
basis of a hearing, is found guilty of a willful and serious
refusal to obey orders".

23. "NSF Spending Ceiling", Science, v. 164; no. 3880, 9 May 1969, p. 652.

"The National Science Foundation announced ... that it will
impose expenditure ceilings on some 150 institutions during
fiscal year 1970. The institutions that will be affected are
those whose expenditures from NSF funds are expected to ex-
ceed $500,000 during the year. Specific ceilings will be
transmitted to those institutions by mid-June". "[T]he new
plan affects only about 150 institutions, whereas the old
plan imposed ceilings on some 500 institutions whose annual
NSF expenditures exceeded $50,000 apiece'". "[K]lnowledgeable
officials don't expect that the percentage reduction required
under the new plan will be quite as high as that required
under the old. The new plan specifically exempts various
summer programs, traineeships, and individual fellowships
and travel awards from the expenditure ceilings'. '"The new
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ceilings are merely intended to keep spending within the limits

specified for NSF in the Johnson and Nixon budgets. If Congress
imposes a further mandatory spending reduction, : = seems likely,
NSF may have to revise its plans and tighten up even more".

24. 'DOD Sees Upswing in Research Funds", Scientific Research, v. 4, no. 11, 12
May 1969, pp. 13,15.

If Congress approves the Department of Defense's (DOD) 1970 bud-
get for R&D, a reversed trend in the two most basic categories of
research will occur. The two categories, which are part of the
Research, Development, Test and Evaluation (RDT&E) are research
and exploratory development. 'Because of budget squeezes in the
last few years and the annual 4 percent to 5 percent increase in
the cost of living, the Pentagon is funding only about 60 per=-
cent of what it funded" in these categories in 1964. '"The De-
fense Dept. hopes the downward trend has been stopped". Funds
for research in the 1969 budget total $406 million; the ex-
ploratory development funding is $875 million. For the 1970
budget, now before Congress, a request has been made for $432
million for research and $970 million for exploratory devel-
opment. These requests were not touched by President Nixon

"in last month's budget cutting. Overall, the Defense Dept.

is asking for $8.2 billion in RDT&D research funds for next
year, compared with the $7.6 billion it has this year". The
remainder of the article briefly discusses the political and
technical issues related to the thinning amount of DOD motiey
that is available for research.

25, Boffey, P.M., "Defense Research: Pressure on Social Sciences", Science, v. 164,
no. 3883, 30 May 1969, pp. 1037-1039.

A sharp curtailment of support for overseas social science re-
search by the Department of Defense (DOD) is discussed. Re-
search in the area of "understanding foreign nations and policy
planning studies aimed at developing strategies for dealing with
political and military developments around the world" have pro-
voked much controversy, especially in Congress. Accordingly,
DOD has: (1) reduced expenditures for such research by more
than two-thirds; (2) adopted new guidelines for restricting

the kinds of projects it will support; (3) tried to persuade
the State Department to assume greater responsibility for

such research by offering State $400,000 to start such a pro-
gram; and (4) proposed the "establishment of an interagency
committee to determine what foreign area research should be
performed and which government agency should support it".
‘Under the new guidelines, DOD willi sponsor social science
fieldwork in other countries only when at least one of the
following criteria is met: "(i) it is related to specific
operational needs in countries where we have substantial

forces at the time of the study; (ii) it is requested by U.S.
military officials in the ccuntry and concurred in by the
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host government; (iii) it involves contact only wich U.S. per-
sonnel and not with foreign nations; (iv) it is requested by
the government of the country in which it is to be carried out;
(v) it is personally approved by the Secretary of Defense be-
cause of its 'extreme interest'". Implications of these policy
changes are discussed.

26. ‘'Defense Dept. to Boost Space, Aeronautical Research Funding", Aviation Week
& Space Technology, v. 90, no. 19, 12 May 1969, p. 27.

"Funding for Defense Dept.'s space and aeronautical research
and development programs will increase by a net of more than
$515 million in Fiscal 1970 over Fiscal 1969". A net increase
of more than $128 million in space programs and a net rise of
$387 million in aeronautical research and development has been
reported. "In the space area the major increase is for catel-
lite communications. The budget will more than double, from
$70.8 million in Fiscal 1969 to $149 million. Funding for ad-
vanced aeronautical research and engineering will increase by
$404 million, from $382 million in Fiscal 1969 to $786 million
in Fiscal 1977:'". "In addition to communications, this is the
Fiscal 1970 funding for space programs: manned space flight,
$528 million; navigation, $25 million; space-borne detection,
$158 million; space defense, $11 million; vehicle and engi-
neering development, $61.1 million; space ground support, $263
million; basic and applied research and component development,
$147 million, and general support, $868 million'". The re-
mainder of the article discusses some of the highlights of John
S. Foster, director of defense research and engineering, testi-
mony at the Senate space committee.

27. '"Budget Cuts Hurt Many - But Not as Badly as Feared", Physics Today, v. 22, no.
6, p. 67.

"The financial outlook for university physics remains grim,
according to a survey just completed by the Committee on Phys-
ics and Society of the American Institute of Physics". Finan-
cial cuts have had these effects: (1) 102 physicists have lost
all research support; (2) 1361 professional staff members' re-
search projects have been adversely affected; (3) the growth
rate of physicists on university faculties has decreased; (4)
fewer postdoctoral fellowships were awarded during 1968-69 than
in previous years; (5) the total number of graduate studeats
declined; and (6) 34 percent of the department chairmen re-
sponding to the survey said "they had to alter plans for new
buildings or equipment'. "Although some chairmen offered
gloomy comments, the consensus appears to be that things are
not as bad as some had feared a year ago'.
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28, '"Budget Pinch Hits Radio Astronomy", Scientific Research, v. 4, no. 11, 26
May 1969, p. 15.

"Even though the Smithsonian Institution is putting its weight
on Capitol Hill behind the proposed construction of a large,
$25-million radio-radar telescope, prospacts look bleak for
government funds for any new radio telescopes in the next few
years. The budget restraints on U.S. radio astronomy come at
a time when several other countries are building large, so-
phisticated telescopes'". '"Three Smithsonian regents ... have
introduced a bill requesting $2 million for planning and land
acquisition. No hearings have been scheduled, however". Sev-
eral other radio astronomy projects proposed by NSF are listed
and described. The main concern is that in "comparison with
other countries, the U.S. is behind in both the size of its
existing radio telescopes and in the construction of new ones'.

29. '"'NAS Expenditures Climb to $26.7 Million; Support in Current Year Expected
to Level Off", News Report, National Academy of Sciences, National Research
Council, National Academy of Engineering, v. 19, no. 5, May 1969, p. 7.

"Expenditures by the National Academy of Sciences for current
operations rose 19 percent in fiscal 1968 to a record $26.7
million". However, it appears that support from the National
Science Foundation in fiscal 1969 will be reduced by between

15 and 20 percent. In addition, it appears that "new under-
takings with funds from sources other than NSF would be about
equal to reduction of support from that agency". "Of the Acad-
emy's eight major functional expense categories, the largest
during 1968, £6.3 million, was research activities'". '"The see-
ond largest category, $5.1 million, was for the fellowship and
exchange programs the Academy administers". Other expenses are
cited. Of the $29.2 million from grants, contracts, and con-
tributions, $25.4 million was for specific advisory studies

and other services. "Of this, Federal government contracts
accounted for $22.9 million, or 90 percent. The remainder

was from private sources".
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J¥ NATIONAL R&D PROGRAMS

29. "An Oceanic Quest', An Appraisal by Committees of the National Academy of
Sciences and the National Academy of Engineering, Washington, D.C., 1969,
115 pp.

This joint report by the National Academy of Sciences (NAS)
and the National Academy of Engineering (NAE) provides ad-
vice on the scientific and engineering aspects of U.S. par-
ticipation in the International Decade of Ocean Exploration.
The Academies examined 'the scientific and engineering goals
and priorities among these goals, the capabilities required
to achieve them, the program elements of a Decade of Ocean
Exploration, and the end products and benefits to be antic-
ipated if the Decade were to be implemented'. The program
areas discussed center on four major topics: geology and
nonliving resources, biology and living resources, physics
and environmental forecasting, and geochemistry and environ-
mental change; both scientific and engineering aspects are
considered under each of these topics. The final section
of the report discusses 'the capabilities required for a-
chieving Decade goals"; financial, organizational, political,
and technical considerations are reviewed, and "attention is
drawn to their implications for successful prosecution of
the Decade".

(The report is available from the Printing and Publishing
Office, National Academy of Sciences, 2101 Constitution
Ave., Washington, D.C. 20418).

30. Murphy, T.P., "Mobilization for the National Program in Marine Sciences: Or-~
ganizational Considerations', Public Administration Review, v. 29, no. 3,
May/June 1969, pp. 263-275.

This report is a review of the efforts of the Executive and
Legislative Branches to coordinate the national marine sci-
ence program. It covers the creation and operations of both
the National Council on Marine Resources and Engineering De~
velopment and the Commission on Marine Science, Engineering,
and Resources. An analysis is made of the organizational
alternatives that have been proposed for marine sciences in-
cluding a "wet-NASA"; reorganization using ESSA as the pivot;
a COMSAT~type organization and establishment of a National
Oceanographic Council. Several forms of organization are
feasible, all of which would represent an advance over the
" current situation which fragments the effort among il depart-
ments. The Commission has just recently issued its report,
Our Nation and the Sea, which discusses in great detail a
proposed recommendation for reorganization.
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31. "Establishment of Committee for Policy Review', News Release, National Coun-
cil on Marine Resources and Engineering Development, Executive Office of the
President, Washington, D.C., 24 June 1962, 1 p.

"The National Council on Marine Resources and Engineering
Development announced the establishment by Vice President
Spiro T. Agnew of a standing Committee for Policy Review.
The Committee will assume the duties previously carried out
by the Committee on Marine Research, Education and Facil-
ities, the Committee on Ocean Exploration and Environmental
Services, the Committee on Multiple Use of the Coastal Zone,
and the Committee on Food«from-the-Sea'". "The Committee is
charged with considerirg issues within the mandate of Public
Law 89~454. These issues will be referred to it by the Coun-
cil Chairman or generated by the Committee itself. Ordinar-
ily, international issues will continue to ke considered by
the Committee on International Policy in the Marine Environ-
ment. The Committee for Policy Review will evaluate the
importance of issues, establish ad hoc task groups as nec-
essary to develop facts, analyses, and interagency views,
and review papers to come before the Council prior to their
submission to the Council. The Committee will also desig-
nate appropriate mechanisms to insure effective interagency
communication and coordination''.

32. '"No Ocean/Atmosphere Agency This Year', Scientific Research, v. 4, no. 12, 9
June 1969, p. 21.

"It looks as though the proposal for a national oceanic & atmo-
spheric agency, launched just before the Nixon Administration
took over from the Johnson Administration, will never be com-
missioned. In January, the Johnsonians came out with a compre-
hensive report urging creation of such an agency through amal-
gamation of the Environmental Science Serwvices Administration
(ESSA), the Coast Guard, and appropriate bits and pieces of
other agencies. Donald Hornig, Johnson's science adviser,

had even hoped that the agency would be the model for crea-
tion of a federal science agency. The new Administration,
however, has undertaken a study of the entire federal struc-
ture, so all reorganization proposals have been frozen. 1In
addition, the Departments of Commerce (ESSA's parent agency)
and Transportation (the Coast Guard's parent agency) strongly
oppose creation of the national oceanic & atmospheric agency --
so it's likely that Congress will extend the life of the Na-
tional Council on Marine Resources & Engineering Development
for another year, until June 30, 1970. That council is the
nearest thing now to a federal agency on oceanography".

33. '"MOL Canceled in Abrupt Decision", Aviation Week & Space Technology, v. 90, no.
24, 16 June 1969, pp. 28-29.

The manned orbitimg laboratory (MOL) program was abruptly can-
celed, primarily on the basis of budget considerations. The
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Air Force and its associate contractors will be forced to re-
locate personnel; however, according to Deputy Secretary of
Defense David Packard, "'we are ... exploring with NASA the
usefulness' of some MOL developments to NASA programs'". The
total program cost has doubled the original 1965 estimate of
$1.5 billion; furthermore there have been advances in auto-
mated techniques for unmanned systems. Schedule slips, fund-
ing cuts, and technical problems would have "delayed the first
manned flight to mid-1972 and run the total program cost to
‘about $3 billion"; the delay would also have caused some state-
of-the-art obsolescence. The cancellation is expected to save
$1.5 billion from Fiscal Year 1979 to 1574.

34. Normyle W.J., "Post=Apollo Task Forces Formed", Aviation Week & Space Technol-
ogy, V. 90, no. 12, 12 May 1969, pp. 22-23.

The National Aeronautics and Space Administration is currently
evaluating post=-Apollo manned space flight .options, and has
recently issued requests for proposals from the aerospace indus-
try for such programs. NASA recently established "two task
groups within the manned space flight area -- one to deal with
proposed earth-orbiting space stations; the other to evaluate
the space shuttle systems that would provide logistics for the
stations". The space shuttle task force will be headed by ,
George E. Mueller under the direction of LeRoy E. Day. Charles
W. Mathews, assisted by Astronaut Frank Borman, will head the
space station task force. The projected space station will
provide "broad support for various activities, such as ocean-
ography, meteorology and physics', among other activities.
Studies of low=-cost shuttle systems are currently being con-
ducted for NASA by General Dynamics, Lockheed, McDonnell Doug-
las and North American Rockwell.

35. '"civil Aviation Research and Development: An Assessment of Federal Government
Involvement", Aeronautics and Space Engineering Board, National Academy of
Engineering, Washington, D.C., August 1968, 76'pp.

This report summarizes the results of - “irst study conducted
by the recently established}"gpr*ﬁt: Space Engineering
Board (ASEB) of the Nationalﬁ&can .gineering. '"The Board

has concluded that in a favorable “e.. . . ic climate civil aviation
can continue to flourish ... if a carefully conceived program of
planning and research and development aimed specifically at the
civil, air transport system is carried out. After considering the
multiplicity of factors affectinhg the growth of civil aviation,
the Board concluded that the three most critical factors are -
(1) airport and support facilities, (2) noise, and (3) air traf-~
fic control'". "The most important recommendation of the Board
pertains to knitting together more tightly the civil aviation
research and development activities of the Department of Trans-
portation, its major operating unit, the Federal Aviation Admin-
istration, and the National Aeronautics and Space Administration,
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and especially to dividing their responsibilities according to
capability". This is discussed in further detail. "The Board
has also made many detailed technical recommendaticns concerning
research and development needs'. "Although many technical rec-
ommendations are made, no priority ordering is attempted beyond
the conclusion'" that the three most critical areas are as men-
tioned above.

{The report is available from the Aeronautics and Space
Engineering Board, National Academy of Engineering, 2101
Constitution Ave., N.W., Washington, D.C. 20418).

36. '"National Atmospheric Sciences Program, Fiscal Year 1970", ICAS Rpt. No. 13,
Interdepartmental Committee for Atmospheric Sciences, Federal Council for
Science and Technology, Executive Office of the President, Washington, D.C.,
January 1969, 64 pp.

This report is the latest in a series of annual reports prepared
by the Interdepartmental Committee for Atmospheric Sciences, a
committee of the Federal Council for Science and Technology. The
report outlines research and development activities which are ex-
pected to cost $202 million. The planned Program is summarized in
three tables, which list (1) the total support of research in the
atmospheric sciences by agency, (2) the total support of the Fed-
eral program in the various research categories, and (3) the
total support of each agency in each of the research categories.
The summaries are followed by descriptions of each agency's pro-
gram. A modest increase in funding is proposed (1) for several
agencies in an effort to broaden the knowledge of the physical
and dynamic processes governing the behavior of the atmosphere,
and (2) for support of U.S. participation in the Global Atmospher=-
ic Research Program as an element of the World Weather Program.

(Copies of the report are available from Captain Sherman W.
Betts, Executive Secretary, Interdepartmental Committee
for Atmospheric Sciences, Department of Commerce, Wash-
ington, D.C. 20230).

37. Friedman, S., "IBP and the Legislature", BioScience, v. 19, no. 5, May 1969,
PP. 459-460 .

A new congressional resolution designed to "provide impetus to
the International Biological Program'" has been introduced into
the House. The resolution is "Ya very real, planned and coordi=-
nated effort to establish an ecological base for the management
of our environment and for the prevention of the deterioration
which is threatening our entire planet'". "The resolution, if
passed, will specifically authorize all Pederal agencies having
functions or objeciives related to the IBP to obligate or trans-
fer money from appropriate funds to that effort. It is designed,
according to Mr. Daddario, to 'provide the kind of funding au-
thority which is essential to a successful United States effort
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within the IBP'". '"Agreements on points of responsibility
have been worked out with the National Science Foundation as
the lead agency. The program's grasslands ecosystems proj-
ect, even on a minimum budget, appears to have become a model
project in systems ecology"”. The remainder of the article dis=-
cusses individual Congressional opinions and questions of fund~-
ing. Although it has "pointed out that $15 million would be
closer to the needs of the various IBP research programs for

FY 70", "they would be happy with $7-8 million or even just

the full $5 million line item".

38. "sale of Atomic Fuel Plants Considered", Science, v. 164, no. 3881, 16 May
1969, p. 812.

"The Atomic Energy Commission (AEC) may move to transfer the
nation's atomic ‘uei processing plants to private industry.

On AEC initiative, a small White House study group, which in-
cludes the President's Science Advisor Lee. A. DuBridge, plans
to look into the matter". 'The move to sell the plants, which
are estimated to cost the governmment about $2.4 billion, is
certain to meet with opposition in Congress, particularly from
the Democrats. Representative Chet Holifield (D-Calif.) the
influential chairman of the joint committee, and Senator
Clinton P. Anderson (D=N.M.) have indicated that they may
oppose the sale on the grounds that such a transfer would re-
sult in sharp increases for electrical energy users and a
boost in government costs of developing atomic weapons".
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Y SCIENCE, EDUCATION, AND THE UNIVERSITY

32. "Education and Federal Laboratory-University Relationships', Proceedings of
a Symposium, (29-31 October 1968), Federal Council for Science and Technol-
ogy and American Council on Education, May 1969, 251 pp.

This symposium was convened to discuss the motivations, mechan-
isms, problems, and prospects for university~federal laboratory
collaboration in education and research. Areas of discussion
centered around (1) the use of federal facilities for training
university graduate students in various scientific and engi-
neering fields, (2) formal education and training programs for
laboratory professional staff, (3) joint research activities
involving university and federal personnel, and (4) interchange
of professional perscanel between universities and federal lab-
oratories. Several examples of existing collaborative arrange-
ments are described in some detail. A few general steps to be
taken beyond the symposium were suggested by Allen V. Astin,
Chairman of the Committee on Federal Laboratories: these
included an analysis of the symposium itself to determine the
different types of successful interchanges and obstacles to be
overcome; identification of policy changes needed for effec-
tive collaboration; and the support of new legislation related
to collaborative efforts.

(The report can be obtained from the U.S. Government
Printing Office, Washington, D.C. 20402, Price: $2.00).

33. "NASA's Sustaining University Grants Salvaged", Science, v. 164, no. 3879, 2
May 1969, p. 533.

"The Sustaining University Grants Program of the National Aero-
nautics and Space Administration (NASA) will be continued next
year at its present $9-million funding level. In an earlier
action, a Science and Astronautics subcommittee ... reduced
NASA's sustaining university grants program for fiscal 1969 by
$6 million. The subcommittee had recommended that all of the
$3 millionp be earmarked for research and that no new funds be
provided for training, partially on the grounds that too much
emphasis was being placed on administration and management
training, and not enough on predoctoral training in the space
sciences. After reviewing the Nixon budget revisions, which
left the sustaining university grants program untouched, the
subcommittee held additional kearings, restored the funds to
this year's level, and recommended that $4 million be desig-
nated for training programs'. 'During the past 4 years NASA's
sustaining university grants program declined from $45 million
in fiscal 1966 to $9 million in fiscal 1969".
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34. '"Campus Unrest Stymies Themis", Industrial Research, v. 11, no. 6, June 1969,
pp. 34-35.

"Project Themis, the Pentagon's program to distribute research
dollars to universities that wouldn't normally get them, is
caught in a crossfire between dissident students and a Congress
that is becoming increasingly hostile toward student disorders.
Some of the students don't want the grants because they are
tied to military programs. Congress wants to put more restric-
tions on the grants, such as last year's Higher Education Act
amendment barring funds to students convicted in disorders.
Countering the students' objections, the Pentagon's Director-
ate of Defense Research and Engineering protests that the
grants are all for unclassified, rather basic research. It
notes that no security clearances are necessary unless the in-
vestigators want access to classified documents to determine
the context of their work". The remainder of the article dis-
cusses the aims of Project Themis. The program started at $20-
million in F¥ 1967 and has been running around $28-million a
year since, including the FY 1970 request".

35, "More Contract Terminations for Themis'", Scientific Research, v. 4, no. ll,
26 May 1969, p. 17.

"The Defense Dept.'s Project Themis will get its second round

of "dropouts" next month -- involuntary dropouts, that is. A
handful of the first universities that got Themis projects, in
fiscal-year 1967, will be notified that no new funds will be pro-
vided for their contracts after June 30. Themis contracts are
step-funded -- receiving full funding while the precject is de-
sirable to the Pentagon, then partial funding over a 2-year
period after a decision to terminate. The schools to be dropped
simply haven't come up with the performances the Pentagon had
hoped for, explained an official of defense research & engi-
neering, which is responsible for Themis. But that was to be
expected, he added, since so many of the contractors had had
little or no experiznce working with the various armed services.
How many universities will be affected? Fewer than 10, predicts
Arwin A. Dougal, chairman of the Themis task group at the Pen-
tagon. On the other hand, up to 25 new contractors will be
added during fiscal '70, which begins July 1",

36. A Trend Against Institutional Grants?", Scientific Research, v. 4, no. 13, 23
June 19692, p. 15.

"Interest in institutional grants for universities is dwindling,
accotding to some Nixon Administration officials, in favor of the
concept of giving some federal aid directly to students. This
alleged shift (some university representatives and Capitol Hill
staffers deny there is a shift) follows the simultaneous appear-
ance last fzll of the Carnegie and Rivlin reports, which agreed
against institutional grants and advocated giving students in-
creased Tpurchasing power' through tuition grants. The two
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reports rejected the Miller bill, which would create an insti-
tutional-grant program of about $400 million a year. It is
likely, according to Administration sources, that tuition grants
will become a keystone in future federal policy toward the uni-
versities. Some change in policy has already begun with Presi-
dent Nixon's directive to the Department of Health, Education &
Welfare to convert some of its facilities grants into loans and
to put the brakes on grants for buildings and equipment. Fellow-
ship grants might also be converted into loans, according to the
Administration officials. Supporters of the House's Miller bill
and its Senate counterpart, the Harris bill, however, believe
that interest in institutional grants has never been stronger".

37. Walsh, J., "Confrontation at Stanford: Exit Classified Research", Science, v.
164, no. 3879, 2 May 1969, pp. 534-537.

The opposition to military research at Stanford University by
student activists and its immediate consequences arc reviewed.
The "precipitating issue was military research performed on
the university campus and at the nearby Stanford Research In-
stitute". 'What sets the Stanford incident apart ... was the
9-day occupation of the Applied Electronics Laboratory on cam-
pus and the interruption of classified working being done for
the government"”. "The immediate sequels' to these actionms
"were the decisions ... to phase out most of the classified
work on campus and a faculty move to overhaul guidelines and
review machinery in a way that would bar almost all military
research from the Stanford campus'. The background to the
protests is reviewed, the issues involved are examined, and
the impact on the faculty and the university is discussed.
Suggestions for changing university rules regarding class-
ified research offered by Wolfgang Panofsky are presented. The
author concludes chat the important issues "at Stanford are
unresolved, and the results of the ... confrontation must be
viewed as inconclusive.

38. Walsh, J., "Stanford Research Institute: Campus Turmoil Spurs Transition, Sci-
ence, v. 164, no. 3882, 23 May 1969, pp. 933-936.

YA decision by Stanford University trustees to cut the univer-
sity's ties with the Stanford Research Institute (SRI)" is being
protested by student activists, who want the Institute integrated
with and controlled by the University. 1In severing its ties with
SRI, the University trustees ''set no deadline for disengagement
.+« nor did they specify the future form of SRI organization';
however, they did endorse a ban on the development of chemical
and biological warfare weapons. Militants now insist that SRI
"be converted to more 'socially constructive' work'" and that

this requires SRI to be controlled by the University. Against
this background, the origin, activities, and policies of SRI are
reviewed, as well as the reactions of SRI management and staff

to the pending separation. Consensus seems to favor separation;
"a majority of the institute staff would walk out if outside
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control was imposed on SRI research". As for the separation,
many of the SRI staff "feel that not much will change because
SRI has not really had a symbiotic relationship with Stanford".
However, the "militani assault" has forced SRI "to examine its
policies and future prospects more carefully, perhaps, than
ever before".

39. Mueller, M., "M.I.T. Reviews Its Military Research Policies", Science, v. 164,
no. 3880, 9 May 1969, p. 653.

An investigation panel has been formed to review the relation-
ships between M.I.T. and two of its laboratories (Lincoln and
the Instrumentation laboratories) which conduct classified re-
search. "In the meantime, M.I.T. has declared a moratorium on
all- new classified research programs at the two laboratories”.
"Sources at M.I.T. say that the move to examine its policy on
conducting classified and other military research was sparked
in part by the March 4th research stoppage ... and by recent
queries by a radical student group, the Science Action Coordi-
nating Committee, concerning M.I.T.'s ties to the Pentagon'.
The investigative panel will "examine the relationship of the
’laboratorles and their current and future research programs to
M.I.T.'s on-campus research and education programs in general”.
The principal types of research done by the two labs are indi-
cated, their sources of funding, and their relationships with
the University are described. :

40. "MIT Urged to Continue Defense Labs", Scientific Research, v. 4 ‘no. 12, 9
June 1969, p. l4.

A report recently issued by MIT®s investigation panel on mili-
tary research has urged that the nature of research carried on
at MIT's off-campus labs, Lincoln Laboratory and the Instru-
mentation Laboratory, be shifted from classified research to
more socially oriented research. The 22-member committee, com-
posed of faculty, students, administrative staff, alumni, and
trustees, made these recommendations: (1) "MIT retain the two
off-campus labs ... and try, over a period of time, to canvert
a major part of their work from defense research to civilian
research"; (2) a '"temporary ban on accepting new classified re-
search be lifted at. once™; (3) a "standing committee on special
laboratories be set up to review research programs that exceed
an agreed-on size'"; (4) "intensive efforts be made to reduce
the security restrictions surrounding Defense Department-supe=
ported work". Currently, the Instrumentation Lab's budget for
1969 is $54.6 million and about 25 percent of the work is clas=
sified; Lincoln Laboratory's budget is $65 million -- all from
the Defense Department =-- and about 40 percent of its work is
classified. Reactions to the committee's recommendations are
presented,
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4l. Coburn, J., "University Contractors Cut Ties with CRESS, HumRRO, Army's Two
Main Centers of Social, Behavioral Research', Science, v. 164, no. 3883, 30
May 1969, pp. 1039-1041.

Two universities announced '"that they will divest themselves

of their Army-sponsored research offices'. The "American Uni-
versity said it will spin off its Center for Research in Social
Systems (CRESS), an organization which, under a different name,
conducted the ill-fated Project Camelot that provoked an inter-
national controversy in 1965"; and "George Washington Univer-
sity said it will sever relations with its Human Resources Re-
search Office (HumRRO), an organization that conducts work of
various kinds in the behavioral sciences'". These two research
groups are "the Army's largest contractors in social and be-
havioral science research". The circumstances leading up to
the severence, the options open for CRESS and HumRRO, and the
financial loss to the universities are discussed. "The deci-
sions to spin off CRESS and HumRRO were largely the result of
recent student protests against military research". With
respect to the options opened to CRESS and HumRRO, CRESS is
considering "becoming a non-profit group, or merging with
another such group". No specific option was discussed for
HumRRO; however, researchers at "both CRESS and HumRRO express
confidence that the productivity of their organizations will
not be adversely affected by leaving the university'. As to
the financial loss, both universities will be affected: "A=-
merican University had been receiving overhead costs of roughly
$400,000 a year to.operate CRESS, and George Washington was
receiving a fixed fee of about $240,000 a year to run HumRRO".

42, "DOD Plays Down Effect of Campus Protests", Chemical & Engineering News, V. 47,
no. 21, 19 May 1969, pp. 22-23.

"Defense officials are playing down the effects of campus pro-
tests on the sharp drop in classified military research projects
at universities". DOD contends that the drop can be attributed
more to "administrative action" (declassification of once=-
classified projects) by DOD rather than to "pressures of campus
dissidents", "Actually, the volume of military work on campus
is about the same as it was two years ago'. "To be sure, dis-
sident faculty members and students have forced a number of
schools {e.g., Stanford and M.I.T.] to take a new look at the
schools' role in national security and at the question of
whether they are neglectirng other more sccially directed re-
search'", "Still, Pentagon officials insist, campus demon-
strations have had only a 'slight' impact on military re-
search on campuses'". "As a matter of fact ... more schools
apply for secret projects than we have money for'". Of the

$250 million now going to universities from DOD, only $20
million is for secret projects; however, "it finances $100
million a year of work =-- mostly secret =~ at a number of
‘research centers' such as MIT's Lincoln Laboratory".
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43. "The Draft: Strong Words {rom NAS", Chemical & Engineering News, v. 47, no.
20, 12 May 1969, p. 18.

The National Academy of Sciences (NAS) at its recent annual
meeting unanimously supported a ''strongly worded resolution on
the draft'", which requests the NAS president to '"bring the cri=-
sis created in higher education by current draft policy to the
attention of the White House and Congress'. Caltech chemist
John Roberts reported to the convention that as a result of
Selective Service laws which enued most student deferments for
graduate study, "U.S. male graduate enrollments in the fall of
1968 dropped by as much as 50% from that of the previous aca-
demic year in scme schools" cffering chemistry Ph.D.'s. Sim-
ilar findings from a new study by the Engineering Manpower
Committee and a January report by the Scientific Manpower Com=-
mission were also cited: the former report estimated that
"the draft may take within a year about 51% of first-year ...
students enrollec last fall in engineering graduate programs".
Overall, tke impact of the draft has been less serious than
expected; some of the factors behind this are briefly dis-
cussed.

44, "Foreign Students Fill Gap', Science News, v. 95, no. 19, 10 May 1969, p. 453.

"Bleak forecasts from the 3cientific Manpower Commission that
the draft would reduce engineering graduate school enroliment
have not come true. But the gap caused by the draft was filled
largely by foreign students, reports the Engineering Manpower
Commission of the Engineers Joint Council. The findings re-
sult from a survey of the draft status of more than 12,000 en-
gineering graduate students in 55 major universities. Higher
than expected enrollment is due to the large numbers of for-
eign students, who constitute as much as 36 percent of the
first-year full-time enrollment for advanced engineering
degrees'". '"Still a matter of concern is the draft vulner-
ability among teaching and research assistants, most of them
part-time students. There is a smaller concentration of for-
eign students in this group. Total graduate school enroll-
ments have not decreased sharply, but the survey discloses
that the planners in industry, education and government may
have to revise their estimates when the male U.S. citizens

of draft age are singled out'.

45. "Long Takes New Post at Cornell", Scientific Research, v. 4, no. 13, 23 June
1969, p. 15. '

"Pranklin Long =-- who almost became director of the National
Science Foundation -- will resign ... from his post as vice
president for research and advanced studies at Cornell to di-
rect the university's ... new program on science, technology
and society. The interdisciplinary program, which will include
courses, seminars, and lectures by guest speakers, will explore
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the impact of science and technology on contemporary society”.
One of the goals of the program "is to develop position papers
on the sociotechnological problems that will be studied in the
program. These include defense policy, world food supplies,
ecology, and population growth". It is not Long's intention to
develop position papers for the government, "but we will probably
find ourselves working with Congressmen on these difficult prob-
lems as individuals, not through the program", The two main
reasons the program was developed are: (1) to inform the pub-
lic and Congress of the "interrelation of science, technology
and the world's problems", and (2) "student interest in courses
that study the relevance of science to society". Long hopes
eventually to raise about $250,000 a year for the program; to
date, he has received what '"Long calls 'a modest amount' from
one foundation",
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VI SCIENCE MANAGEMENT AND POLICY-MAKING BODIES

26.

27.

"The Analysis and Evaluation of Public Expenditures: The PPB System", A Com-
pendium of Papers Submitted to the Subcommittee on Economy in Government of
the Joint Economic Committee, Congress of the United States, Ninety-first
Congress, First Session, Volume 2, Part 4, '"The Current Status of the Plan-
ning-Programming-Budgeting System', 1969, pp. 613-798.

The nature and purpose of the Planning-Programming-Budgeting
System (PPBS) is discussed and the progress made by the fed-
eral government in implementing the system is assessed. The
report, prepared by Jack W. Carlson (Assistant Director for
Program Evaluation of the Bureau of the Budget), appraises the
effectiveness of the formal structure of PPBS ('only partially
successful") and cites some areas in which the benefits of PPB
are observable, including better definition of agency objec-
tives, improved information on program inputs and outputs, a
greater use of analysis is decisionmaking, more evaluation of
programs, wider involvement of officials in the budget process,
and comparisons of related programs in several agencies., Sev-
eral programs are identified in which PPB analysis "assisted
the decisionmakers", although the author suggests that the
"role of analysis should not be overstated'". "As for the immed-
iate future of PPB, the author sees little change in "form or
substance", but some ''changes in emphasis'. Attachments to the
report include examples of PPB usage and an annotated bibliog-
raphy of selected papers in program and analysis. Overall,

the author "asserts that PPB has been and continues to be mod-
erately successful, and that it has been and will continue to
be an important contribution to public policy decisionmaking''.

(This report can be obtained from the U.S. Government
Printing Office, Washington, D.C. 20402, Price: $.75).

Carpenter, R.A., "Science, Policy, and Congress', Midwest Research Institute
Quarterly (MRI), Winter 1968-1969, pp. 4-7,20-21.

The growth of science and its effect upon public policy has
created a major demand for scientific and technical informa-~
tion in Congress to enable legislators to make better decisions
on the "expenditure of public funds". The author discusses the
current need for information, the nature of this information,
and the mechanisms for communication which have evolved as a
consequence of the need for "an information transfer process
from the scientific community". "Three significant changes
occurred to make the understanding of science and technology
important to members of Congress: public debate and commen=~
tary, large public funding, and a variety of national objec-
tives depended on research and development results". In order
to provide the required technical information, the Science Pol-
icy Research Division (SPRD) was established in 1965 to act as
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"a bridge to a diversity and plurality of information and opin-
ion". The remainder of the article describes the functions of
the SPRD, presents the need for greater participation by pro-
fessional! and technical societies in supplying information to
Congress and offers several examples of the form this partici-
pation could take. )

28. '"President's Science Advisory Commiftee", Science, v. 164, no. 3880, 9 May
1969, p. 642.

"President Nixon on 24 April announced the appointment of five
new members to his 19-member President’s Science Advisory Com-
mittee. The new members, who will serve 4-year terms, are
John D. Baldeschwieler, professor of chemistry, Stanford Uni-
versity; Richard L. Garwin, director of the IBM Watson Labora-
tory, Columbia University; Murray Gell-Mann, professor of
theoretical physics, California Institute of Technology;
Patrick E. Haggerty, president of Texas Instruments, Inc.,
Dallas; and Gerald F. Tape, president of the Associated Uni-
versities, Inc. The President's Advisory Committee advises
the President on a broad range of government issues pertain-
ing to science and technology. Lee A. DuBridge is chairman
and Charles P. Slichter of the University of Illinois is wvice
chairman".

29. 'Whatever Happened to COSPUP?", Scientific Research, v. 4, no. 12, 9 June
1969, p. 21.

"The committee on Science & Public Policy of the National Acad-
emy of Sciences isn't getting as much notice in the press as it
used to but.'the work has been going on at fever pitch', says

a COSPUP official. New reports either sponsored, supervised

or reviewed by COSPUP are due for publication during 1969 in
about this order:

o This month, a technology-assessment report for the sub-
committee on science, research & development (one of
three reports commissioned by this subcommittee as it
prepares to propose legislation on the effects on
man of technology, good and bad).

e In the fall, a report on behavioral and social sciences,
three years in the making.

e Also this fall, a monumental report on the life sciences,
prepared with a major assist from new NAS President
Philip Handler.

e Late this year or early next, a report on population --
in cooperation with the British Royal Society.

Chaired originally by George Kistiakowsky and then by Harvey
Brooks, both of Harvard, COSPUP had hoped to lay the groumd-
work for some national decisions on priorities in science.
That goal remains just that == a goal'.
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30. Mayo, L.H., "The Technology Assessment Function", Part I, Internal Reference
Document 25, Program of Policy Studies in Science and Technology, The George
Washington University, July 1968, 55 pp.

This document is an introduction to "technology assessment",
th; meanings of the term, the scope of the interest and ac-
tivity involved, the present means of assessment and the
currert ~ongressional concern with improving these means.

The firsc chapier documents the "emerging interest in tech-
nology assessment'"; the second presents '"concepts relevant

to an analysis of the technology function', including a

list 'ng of the types of questions involved in assessment and
general guidelines for proceeding to answer them. The third
chi oter describes some of the major existing mechanisms and
strim:tures for performing assessment. The fourth chapter
reviews '"congressional expressions of need for more adequate
“echnology assessment'", comments on Congressman Daddario's
vriginal statement on the topic, and suggests an informa-
tion flow model for identifying "areas of technological ap-
-plication likely to be of concern to Congress. The fifth and
"final chapter suggests some schemes for classifying facets of
technology "meriting continuing congressional attention'.

(For information on how to obtain this report, write
to the Program of Policy Studies in Science and
Technology, The Geo:ze Washington University,
Washington, D.C.).

31. Mayo, L.H. and P.L. Rao, "The Technology Assessment Function: Illustrative
Cases of the Assessment of Techinological Applications", Part II, Internal
Reference Document 25, Program of Policy Studies in Science and Technology,
The George Washington University, July 1968, 50 pp.

The purpose of this study is to use the two basic analytical
components developed in Part I (above) "to explore a sampling
of technological applications and pose questions relating to
the adequacy of the information provided to Congress [on] the
impact of such applications'. The basic analytical components
utilized were (1) the Classifications of Technological Applica-
tions and (2) the Information Flow Model. "The results of this
inquiry should be helpful in developing the tasks that need to
be performed for Congress (and appropriate institutional me-
chanisms for executing such tasks) in more adequate assess-
ment of various technological apr’ications'. Some of the

areas of technological applicatir.. examined were (1) those
producing unrecognized, undesirable effects (medical devices,
laser technology); (2) those producing recognized detri-

mental effects considered of little significance (gas pipe-
line safety); (3) those where assessment has been insti-
tutionalized but in which a "breakdown or malfunction"

has occurred in the system (aircraft engine failures, '"Won-

der Drug" DMSO); (4) those "novel" or "abnormal" assessment
situations where there is no regular assessment system and for
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which no institutionalized system is likely to be established
(supersonic transport, Project West Ford); (5) prospective
new uses for existing technologies (computers); (6) prospec-
tive applications of new or emerging technologies (weather
modification).

(For information on how to obtain this report, write
to the Program of Policy Studies in Science and
Technology, The George Washington University,
Washington, D.C.).

32. Myrick, R., et al, "Some Research Approaches to Studying the Development and
Functioning of Technology Assessment - Control Processes', PB 182 872, The
George Washington University, Washington, D.C., 1969, 30 pp.

This report presents outlines of seven possible research studies
in the area of technologv assessment. The studies aim at learn-
ing more about the emergence, growth, and functioning of assess-
ment-control processes in American society. Each of the sug-
gested pilot studies described deals with a different aspect of
the technology assessment-control process [TACP] and utilizes
different research approaches. The studies suggested are:

(1) Compilation of Case-Histories as Raw Materials for the
Study of the Development and Functioning of TACP; (2) A Test

of the "Crisis Theory" of the Emergence and Development of

TACP; (3) Determining Some of the Essential Conditions for

an Effective TACP; (4) A Short Introductory ''Handbook" of

TACP; (5) Analysis of TACP Construing It as a Small Science;

(6) Examination of the Feasibility of Incorporating an A-
dapted '"Distant Early Warning' Feature into Certain Existing
TACP; and (7)"Analysis of the Feasibility of Incorporating
System Managemeut Techniques into Assessment-Control Organi-
zations Seeking to Control Specific Adverse Effects Such as
Environmental Pollution, Resulting from Certain Technological
Applications".

(The report can be obtained from the Clearinghouse for
for Federal Scientific and Technical Information,
Springfield, Virginia 22151, Price: $3.00).

33. Martino, J.P., "Forecasting the Progress of Technology', Air University Re-
view, v. 20, no. 3, Aerospace Studies Institute, Maxwell Air Force Base, Ala-
bama, March/Aprii 1969, pp. 11-20.

"How can the planner determine what the technology of the future
will be 1like, so that he can take account of it in his plans and
decisions?" According to the author, the answer '"involves an
art and science known as 'technological forecasting''. In this
article several concepts of technological forecasting are de-
scribed and five of the most widely used methods for making
forecasts are discussed. These methods include: intuitive
forecasts, consensus methods, analogy, trend extrapolation,

and structural models. For each' of the methods, the basic
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steps in analysis and prediction are presented, the unique
characteristics are described, and the relative accuracy
and objectivity of each is evaluated.

34. Boffey, P.M. and B. Nelson, "NSF Director: Nixon Admits He Was Wrong'", Sci-
ence, v. 164, no. 3879, 2 May 1969, pp. 532-534.

The admission by President Nixon that he "has been wrong in
blocking the appointment of Franklin A. Long for political
reasons as the new director of the National Science Founda-
tion" is discussed. 1In asserting that the NSF directorship
"is a nonpolitical post", Nixon ectablished that federal re-
search funding is also a nonpolitical area. The scientific
community, by bringing about pressure to bear on the Presi-
dent in this matter, has 'proved itself powerful enough to
persuade the President that he made a mistake'". In fact, the
pressure was so effective that Nixon offered the directorship
of NSF to Long, but the latter refused because, he said, "The
earlier events had inescapably made me become a politically
marked and polarized figure'". Nixon assured the National Sci-
ence Board and the Council of the National Academy of Scicaces
that the next NSF director '"would be chosea on the basis of
scientific and administrative competence and would be chosen
from names submitted by the National Science Board"™. The
explanations offered by Nixon and DuBridge for the blockage

of Long's appointment are also discussed.

35. "Dr. Vinciguerra Prescribes for the NSF", Scientific Research, v. &4, no. 10,
12 May 1969, p. 21.

"One of the most closely guarded documents in Washington these
days is the maragement report on the National Science Founda-
tion commissioned last November by the National Science Board.

A first draft of the report, pulled together by John V. Vinci-
guerra of the Atomic Energy Commission, was completed early this
year and submitted to Foundation Director Leland J. Haworth for
review. Haworth has declined to comment publicly on the re-
port, presumably wishing to leave that to his successor". '"Dis-
tribution of the report has been extremely restricted, but an
informed source says its main feature is a series of alternate
ways of using the four new assistant directors, not yet selected,
whose jobs were set up in the NSF reorganization act passed by
Congress last year. Of five possible schemes, the favored one
would give three of the aides direct managerial responsibility
reporting to the director, with the fourth man acting as a
trouble-shooting reving ambassador. The draft report also
apparently calls for upgrading scme functions within the Foun-
dation. The policy and planning office was especially singled
out as needing more staff and rank. The idea is that a broader,
deeper staff should be available to help formulate the policy
recommendations that Congress is demanding of the National Sci-
ence Board".
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Nelson, B., "HEW: Finch Tries to Gain Control Over Department's Advisory
Groups, Science, v. 164, no. 3881, 16 May 1969, pp. 813-814.

HEW Secretary Finch "has ordered a complete review of all his
department's public advisory committees', "a moratorium on the
appointment of all new committee members through 31 August",
and "affirmed his intention to keep the appointment power to
HEW committees in the office of the Secretary". These actions,
scientists fear, will lead to "more attempts to install po-
litical appointees, not only on the advisory councils which
advise on policy in the medical area, but also on the study
sections which, in large part, determine how the research
money will be allocated and what projects will be chosen for
funding'". 1In the past, appointments to committees in NIH and
NIMH were controlled "largely by administrators in these a-
gencies and by university scientists". The new procedure
would entail submission of names 'both from the White House
Talent Bank'" and from congressmen to the various HEW agencies
for appointment to advisory committees. In addition to these
changes, guidelines established for the committees include:
(1) "A continuing evaluation of the usefulness and effective-
ness of each committee'; (2) "The number of committees will
be kept to a minimum"; (3) Agencies must make an annual eval-
uation "of a member's performance before his reappointment

is recommended"; and (4) '"Multiple memberships on committees
will be avoided". The reaction of several scientists and
administrators to the new procedures are presented.

Nelson, B., "Scientists Increasingly Protest HEW Investigation of Advisers",
Science, v. 164, no. 3887, 27 June 1969, pp. 1499-1504,

"The process for investigating prospective appointees for sci=-
entific advisory groups in the Department of Health Education
and Welfare has come under more scrutiny and protest'". The
scientific community finds the actions objectionable on these
counts: '"(i) grounds for rejection of appointees are veiled
in secrecy; (ii) the rejections often appear arbitrary and
based on irrelevant information; and (iii) there is no pro-
visi-n for appeal or for confrontation of the evidence which
is being used to disquality a scientific adviser'. Scientists
who had been rejected by HEW on '"nonscientific grounds'" as well
as HEW officials have denounced the present security system.
Moreover, some 25 scientific and medical organizations asked
"for abolition of security checks for nonsensitive advisory
positions or, at the least, an opportunity for scientists

to know and challenge the information being used against
them", but little appears to have been done by HEW. Nelson
points out that many people are concerned that these "security
checks" way eliminate "some of the more adventurous and imag-
inative scientists from advisory appointments' and that the
"investigation system will male scientists cautious about
expressing their political views'. The article includes
brief interviews with some of the scientists rejected for
advisory group appointments,
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38. "A 'Hoover Commission' Recommended for R&D", Industrial Research, v. ll, no.
5, May 1969, p. 44.

A recent General Accounting Office (GAO) study recommended that
more uniform procedures for paying nonprofit organizatiocns be
established. "Fees charged to the government currently range
from an average of 4.7 to 6% at the Rand Corp. ... to no fee
at all" in other organizations. 'At stake is not the $9 mil-
lion paid in fees tc these institutions each year ... but
what they do with the money. The GAO report ... notes that
some of the money is going intc enterprises inimical to gov-
ernmeni: interests. The approach recommended by GAO is a com-
plete review of the situation by a presidential task force".
"Government-wide guidelines suggested by GAO would prohibit,
among other things, use of fees for accumulating cash re-
serves, performing independent research, acquiring permanent
facilities, and financing diversification into fields other
than those specified by the sponsoring government agency".
"Independent nonprofit institutions would not be directly
affected by any proposed guidelines other than the impact
under government work".

39. "No Change Seen in Research Charges", Scientific Research, v. 4, no. 13, 23
June 1969, pp. 13,15.

The General Accounting Office (GAO) report concerning the ac-
counting procedure on government-sponsored research and bill-
ing of indirect costs, has not been released but its essential
points were covered inrecent testimony before the subcommittee
o government research. The "GAO considers it unrealistic to
insist that indirect costs be limited to a given percentage of
direct costs'". Placing "a limit on indirect costs would moti-
vate the universities to treat many of the research costs they
formerly considered as indirect as direct, and that procedure
would simply add to overall costs'". "The GAO also opposes a
limitation ... although it agrees that more uniformity than
presently exists in determining indirect costs is both feasible
and desirable. The GA0 study included an examination of cost-
sharing and recommended that it be made voluntary". '"The GAO
feels that if the Congress wants to continue mandatory cost-
sharing features (research contracts do not have cost-sharing
features) well defined and uniform standards should be estab-
lished".

40. "Grants and Contracts May be Standardized", Scientific Research, v. 4, no. 1l
26 May 1969, p. 17. '

“The Bureau of the Budget is urgently working on a standard re-
search agreement to replace some of the many kinds of agree-
ments for federal research grants and contracts now in use. This
was revealed by Phillip S. Hughes, deputy director of the Bureau,
at hearings on cost accounting before Sen. Fred Harris' subcom-
mittee on government research early this month. The Bureau has
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borrowed two full-time investigators from the National Science
Foundation and the Atomic Energy Commission who are working
with accounting experts from several other federal agencies

to try to draw up guidelines for the new agreement before
Congress adjourns. 'We would like to eliminate some of the
difficulties encountered by universities in having to prepare
proposals or make financial reports on a different basis for
different agencies,' Hughes said. Guidelines will also be
established on when to use a grant and when to use a con-
tract".
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YII SCIENCE, FOREIGN AFFAIRS, AND NATIONAL DEFENSE

15. Fawcett, S.L., "Adapting Technology to Encourage Economic Development",
Paper presented at the Tenth Meeting of the Board of Governors, Inter-
American Development Bank, Guatemala, 9 April 1969, 15 pp.

Means and prerequisites for the transfer of technology are
discussed as they relate to economic and industrial develop~
ment of Latin America. The author starts with a broad def-
inition of technology that encompasses management, manpower,
and marketing factors as well as the usual "technical know-
how", identifies types of technology 'that can be transferred
to. any developing nation'", and assesses their relative appli-
cability and effectiveuess. He then presents some of the pre=-'
requisites for successful transfer and suggests a number of
comp lementary mechanisms for effecting the transfer. Of the
five categories of technology discussed, Fawcett believes
that the adaptation of "current techniques or processes"

from developed nations will produce "the greatest effect"

in Latin America. The success of the transfer depends cru-
cially on creating an environment that favors change: the
development of a national science policy and the desire

for technological change by the industrial sector are seen

as major factors leading to this "environment". Suggested
methods for accomplishing the adaptation, or transfer, are
technical planning ("a means for evaluating resources),
information management ("a means for providing knowledge'),
training ("a means for providing action").

(The paper can be obtained by writing the author at
Battelle Memorial Institute, 505 King Avenue Colum-
bus, Ohio 43201) .

~ 16. Root, F.R., "The Role of International Business in the Diffusion of Tech-
nological Innovation', The Economic and Business Bulletin, v. 20, no. &,
Summer 1968, pp. 17-25.

“"Examination of the role of international business in the
diffusion of technological innovation ... reveals that the
multi-national company ... functions as an international-
innovation system that goes far beyond the classical mode
of technological diffusion through imitation'. The author
describes the technological innovation process in terms

of its linkage role between R&D, production and the mare
ket; points to the major importance of market research

in guiding R&D; and provides examples of the relationship
between "high levels of R&D expenditures, high rates

of product innovation, and high growth rates'" of major
American industries. He presents examples of the
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"internationalization of the entire innovation system'" as the
means of overcoming innovation gaps. He c mcludes that "in-
ternational business contributes far more to technical inno-
vation in the industry of developing couniries than all of
the technical assistance and other aid programs sponsored by
governments".

17. '"Full Exchange Programs Reinstated with USSR, East Evropean Academies", News
Report, National Academy of Sciences, National Research Council, National
Academy of Engineering, v. 19, no. 6, June-July 1969, p. 2.

"Having been forced last fall to retrench in its exchange
programs with the Soviet and some East European academies
because of a marked cutback in financial support from the
National Science Foundation ... the National Academy of Sci-
ences has subsequently been able to reinstate virtually all
of the programs at their original levels in the current year.
This is due to the restoration of most funds by the NSF".
The NAS "had been compelled to reduce the exchange program
with the Soviet Academy from about 90 months of visits in
each direction for the year to 52, and to reduce the pro-
gram with the Polish Academy from 40 to 27 months. Plars
for commencing exchange activities with the Hungarians and
Bulgarjans were put in abeyance, but they, too, are once
again active. The NAS has reinvited the Hungarian Academy
to send a delegation to survey research in this country in
return for the NAS delegation's visit in Hunga:y in 1966.

It is hoped that the Hungarian Academy delegation would be
empowered to conclude arrangements for a continuing ex-
change of scientists. A comparable program with the Bul-
garian Academy is also envisaged within the coming year".

18. "A French-U.S. Cooperative Program in Marine Sciences Underway", International
Science Notes, mo. 22, May 1969, p. 18.

"The concept of an informal joint French-U.S. program of co-
operation in the Marine Sciences originated wiih Dr. Edward
Wenk, qr., Executive Secretary of the National Council on
Marine ‘Resources znd Engineering Development (Marine Sciences
Council) and M. LaPrairie, Director of the Centre National
Pour Exploitation des Oceans (CNEX0) early last year in Wash-
ington. The initial proposal developed led to informal letters
exchanged by Wenk and LaPrairie in which five areas of poten-
tial cooperation were identified. These were: Fish Protein
Concentrate, Ocean Pollution, Research Personnel Training,
Technolcgy of Deep Diving, Buoy Technology. The U.S. agencies
respoisible for pursuing exchange were selected by the Marine
Sciences Council: (2) Department of Interior, (b) Federal
Water Pollution Control Administration, (c) National Science
Foundation, (d) Office of Naval Research, (e) Department of
Transportation. Recently papers were received fro~ the French
experts in the five areas pinpointing the sectors of potential
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cooperation more closely. Their American counterparts are
presently in the process of responding and narrowing these
sectors to those which have the greatest potential of mutual
benefit to both countries. A meeting of the five Americans
during March under council auspices indicated that the pro-
gram was off to a successful start. Specific collaborative
projects of mutual advantage are being identified".

(International Science Notes is prepared by the Office
of General Scientific Affairs, U.S. Department (f State,
Washiagtor D.C. 20520).

19. '"Helios Adds Lustre to German Space Programme", New Scientist, v. 42, no. 655,
26 Junr 1969, p. 696.

An agreement between Germany and the U.S. has recently been
signed to begin Project Helios. This project '"provides for
the launching of two solar probes, zach with 10 experiments on
board, to pass within 50 million km of the Sun. Germany is to
be responsible for the development aud control of the prcbe
itself, as well as for seven of the onboard experiments. The
other three experiments are to come from the Goddard Space
Flight Centre, in collaboration with American, Australian and
Italian scientists. The project has been planned to provide
new information about the processes on the Sun via studies of
the solar wind, the magnetic and electiic fields, the cosmic
radiation and the cosmic dust". According to the Federal Min-
ister of Scientific Research, 'the costs of the Helios project
will amount to about 353 million marks, of which the Federal
Republic will provide about 233 million over the fiv: years
1969-74". 'Minister Stoltenberg and Dr. Paine [director of
NASA] also signed a further agreement covering the develop-
ment and construction of an Aeronomic satellite". '"Once
again, the Germans are to provide the satellite and the ma-
jority of the experiments"™. '"The Germans are confident that
these two projects will greatly improve their capability in
the space field, and that further large-scale projects will
follow in their wake'".

20. "sciep:ze Developments Associating the U.S. with the Republic of China, Inter-
national Scienc> Wotes, no. 22, May 1969, pp. 14-16.

Some of. the actions recently take : to forge closer working
relationships between the scientists of China and the U.S. are
discussed. Events leading to these actions include: the Sino-
American Science Cooperzation Program; a visit to Taiwan in

1967 by T. Hornig, Science Advisor to the President and a

team of uvperts to assess Chinese science needs and assets;

and the creation and filling of a new post of Special Assist-_
ant to the Ambassador for Science and Technology. Several
actions already have grown out of this latter venture, in-
cluding a "medical mission to the Republic of China", a
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"Sino-American workshop cn the industrial application of sci-
ence", an "advisory visit ... to discuss China's oceanographic
program'; and '"the transfer to the _“hinese Government of ...

a U.S. Navy oceanographic research vessel, which the Chinese
plan to integrate with their marine sciences activities'.
China is allocating the equivalent of $25,000,000 for FY 69 to
strengthen its scientific institutions and research capacity.
This is the first year allocation- for a 12-year science de-
velopment plan. The remainder of the article discusses spe-
cial groups being formed to define '"the mechanics and the
refining of the goals of joint cooperative endeavors'.

(International Science Notes is prepared by the Office
of General Scientific Affasirs, U.S. Department of
State, Washington, D.C. 20520).

21. "U.S.-China Agreement for Scientific and Technological Cooperation', Inter-
national Science Notes, no. 22, May 1969, pp. 16-17.

The United States and the Republic of China have formalized in
an agreement ac; .ons to promote cooperation in science and tech-
nology. 'The substantive points of the Agreement were set forth
within an Exchange of Notes'". Briefly summarized, the major
points of the agreement are as follows: (1) "The aim of the co-
oper:.tion will be to increase the contracts and cooperation be-
tween scientists ... and to provide them with more frequent op-
portunities to exchange information'". (2) "The scope of the co-
operation will cover all recognized branches of science and
technology". (3) "Each government will designate an executive
agency, whose responsibility will be the coordination of the
implementation of its side of the joint programs ... For the
Government of the Republic of China, this agency will be the
National Science Council, and for the ... United States ...

the National Science Foundation". (4) "Information ... shall

be made available to the world scientific community through
customary channels and in accordance with the normal proce-
dures of the participating agencies'. (5) Except in excep-
tional cases, each "government shall ... bear the costs in-
curred in the discharging of its respective responsibilities".
(6) "The Agreement shall ... remain in force for six years
unless renewed upon mutual consent'.

(International Science Notes is prepared by the Office
of General Scientific Affairs, U.S. Department of
State, Washington, D.C. 20520).

22. '"How Manageable Is Fallout from '"Plowshare'? The Debate Continues", New Sci-
entist, v. 42, no. 650, 22 May 1969, p. 401.

This article outlines the potential hazards invoived in "cut=-
ting a second canal across the Isthmus of Panama' kv means of
nuclear excavation. Opinions of the hazard to the Panama popu-
lation are divided. Two researchers attached to the U.S.
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Environmental Science Services Administration (Gilbert Ferber
and Robert List) believe that the "safety problems are manage-
able". Dr. Robert Pendelton, director of the University of
Utah's radiological health program, on the cthter hand, claims
that government surveillance of radioactive azrosols is ade-
quate and inhalation of radioactive particles presents a real
hazard to Panamanians. The author of this article concludes
that the large number of unknowns involved in operation "Plow-
share'", together with the inconveniences involved in the nec-
essary shifting of Panama's population during the blasting
period, leads one to wonder "if the Panamanians would not do
better to hark to tiie voice of the biologists rather than to
that of the nuclear technologists''.

23. Boffey, P.M., "CBW: Pressures for Control Build in Congress, International
Groups", Science, v. 164, no. 3886, 20 June 1969, pp. 1376-1378.

"The highly classified issue of chemical and biological war-
fare (CBW) is under intense public scrutiny this year as pres-
sures build up to bring grrm and gas weapons under stricter
control". This article reviews the activities in this area,
indicates "the dollar magnitude of the American CBW program",
and briefly discusses the difficulties in obtaining an arms
control agreement on CBW. ''Several Congressional subcommit-
tees have recently held hearings on aspects of the U.S. Army's
CoW program", including open-air testing and the plan '"to dump
chemical weapons into the oceau'; these hearings 'are notable
for their refiection of deep-seated hostility and skepticism
among congressmen toward the military CBW prcgram'. "The

most powerful thrust toward CBW arms control ... may come

from several international studies now under way'"; these in-
clude studies by the U.N. Disarmament Committee, the World
Health Organization, z.:d the International Institute for
Peace and Conflict Research.

24. "GAO Report", Science, v. 164, no. 3882, 23 May 1969, p. 935.

"The General Accounting Office (GAO) has issued a report
charging that Defense Department contractors have appar-
ently been using government procurement funds for research
and development (R&D) activities. Noting congressional
interest in the funding of R&D and of the possible harmful
effects on the management and control of R&D activities,
the GAO singled out Air Force contracts for MINUTEMAN mis-

. sile motors that may have invoived a misuse of nearly $22.5
million in funds, and then propused that full disclosures
be made in program budget submissions to show how funds are
being used”.
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25. '"Closing Laboratories in Fund Cut", Washington Science Trends, v. 22, no.
4, 5 May 1969, p. 21.

"The Nixon Administration has ordered the consolidation or
closing of several major research and development establish-
ments in an economy move expected to result in a $29.2 million
annual 'saving'!. Defense Secretary Melvin Laird said the Army
and Navy have de.armined that their R&D establishments should
be reoriented to meet present and future needs'". Although the
Army and the Air Force wiil be affected, the major changz af-
fects the Navy. The laboratories to be consolidated or closed
are listed for the Army, Air Force and Navy. ''These actions
are part of a program in which 36 military installations in
the U.S. will be consolidated, reduced, realigned or closed,
at an estimated savings of $95 million annually. Further,
some 6,222 military personnel will be made availab'e for

other assignments, and some 3,028 civilian job positions

will be eliminated, although civilians will be offered
another job opportunity.
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VIIT SCIENCE POLICY IN FOREIGN COUNTRIES

International

77. '"Quickening Pace in Europe', Nature, v. 222, no. 5196, 31 May 1969, pp. 823-
825. ’

This issue of Nature presents : survey of national develop-
ments in science and technology in several European coun-
tries, and identifies some of the more general and salient
features of these developments for the countries as a whole.
Common features discussed include: the rapid growth of
science and technology in several Western European coun-
tries; the causes of the rapid growth (chiefly, "the wish
to keep up with the United Statés'); the "remarkably uni-
form" public policies developed for science and technology
in several countries; recognition of the importance of a
separate government agency responsible for science and
technology; discovery of the high payoff from the employ-
ment of scientists and engineei's in industry, and the prob-
lems of doing so; the pressing need for university reforms;
and the desirability of cooperative efforts among countries
in science and technology, and the difficulty of achieving
them. (Separate articles dealing with the individual coun-
tries covered in this survey are cited under the national
"designations in the latter part of this section).

78. Kahn, R.S., "Expanded Role in Space Sought for U.N.", Aviation Week & Space
Technology, v. 90, no. 21, 26 May 1969, pp. 57,59,61.

Rec mendations for bringing the applications of space tech-
nology to sanall and non-space powers were made to the U.N.
Committee on the Peaceful Uses of Outer Space by its Sci-
entific and Technical Subcommittee. Proposed by India, and
backed by several small nations, the recommendations call
for the appointment of an official to serve as a point of
contact for member states seekiug space applications; panel
meetings for promoting collaboration with space organiza-
tions; assistance from the U.N. Development Program for
survey missions, panel meetings, and fellowships; investi-
gation of the use of earth resource satellites; and dis-
semination of information concerning opportunities for
education and training in space related fields. These and
other related recommendations are to be submitted to the
Committee at its next session scheduled for September.
Points of debate, primarily between tiie large and small
powers, concerned whether '"new teChnical assistance was
required, as proposed by India, or whether existing
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machinery was sufficient, as suggested by the United States".
In this connection, the U.S. representative on the Subcom-
mittee, Arnold Frutkin, observed that the "only two applica-~
tions of space technology substantially available today are
in ... meteorology and communications, in both of which U.l.
agencies are active". He also pointed out the general lack
of utilization of already available space information by the
smaller countries.

79. '"OECD: International Organizations -- Coordination and ©“xhortation'', Nature,
v. 222, no. 5196, 31 May 199, pp. 840-841.

Some of the successes and shortcomings of the Organization for
Economic Cooperation and Development (OECD) are cited and
briefly discussed in this short article. '"If policy in sci-
ence and technology is now a tangible activity distinct from
other kinds of public administration ... a good part of the
credit should go" to OECD. Success in this area '"stems from
the way in which the scientific secretariat ... has been able
to idantify problems which are plainly meaningful'. This,
coupled with the series of detailed examinations of national
science policy carried out by OECD, "has been directly respon-
sible. for prompting some European nations to increase their
expenditure on research and development'!. Stiil another suc-
cessful activity is OECD's arrangements for "weetings of sci-
ence ministers ... to explore ways in which the efficacy o”
research and develorment in Western Europe might be improved".
On the negative side, '"OECD has been less successful at build-
"ing institutions for collaboration in science and technology"
and for "the management of research". But "the most serious
defect in the present influence of OECD on the development of
science goulicy in Europe'" may be the way in which the "sim-
plest analyses of present circumstances, tend to be accepted

as universal lessons'. There is also the "suspicion" that
OECD has slighted academic research "for the sake of winning
a quicker economic return from funds invested in [R&D]".

80. Greenber,, D.S., "Technical Cooperation: Big Boost from DeGaulle's Resigna-
tion", Science, v. 164, no. 3883, 30 May 1969, pp. 1042-1043.

Prospects and problems of technical cooperation among Common
Market members, following DeGaulle's departure, are reviewed
and discussed. "Within a Common Market expanded in size and
power, the most easily implemented activities would be those
in the industrial field, where the impulse for cooperation
would benefit greatly from common policies on patents, free-
dom of movement for employees, and, perhaps most of all, the
presence of Britain as a-cooperating rather than a competing
force". Some potential efforts in this direction are cited:
a possible ‘integration of the computer industries of several
countries into a combine, a cooperative venture to construct
centrifuge plants for uranium enrichment, and an expansicn of
Euratom activities into such fields as data processing, t:le-
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communications, transportation, metallurgy, and pollution
coutrol. Impediments to "Europe's coming together, or
working well if it does", are the weak political strengths
of many of the present European governments, and the threat
of student movements which are '"bound to discover that the
design of Europe's technocrats do not necessarily mesh well
with their own visions of an agreeable society'.

81. '"Technology: Uniting to Manage", Nature, v. 222, no. 5196, 31 May 1969, pp.
835-836.

A brief historical account of efforts to establish ar Euro-
pean Institute of Technology is presented and the prospects
for its financing are discussed. 'The history of the project
goes back to a conference ... in May 1967 to consider the
technological gap between Europe and the United States. The
dutcome was a recommendation to explore the possibility of an
intermational institution of higher education designed to
ensure speedier technological progress in Europe. The study
committee that was set up produced its final report in May
1968, proposing a European cent:re for advanced courses and
research concerned with the techniques of industrial manage-
ment". A site and buildings., valued at $1 million, have been
offered by both Italy and the Netherlands. Each of these

"two governments have also promised support ... of about
$100,000 for the first year, wherever the institute is set

up. The West German Government has provided $23,000, with an
understanding that a proportionate contribution will be forth-
coming in future years, when expenditure on the institute will
increase. The British Government has promised $24,000 for the
preparatory year, but is not yet entirely happy about the
functions of the irstitute, and wishes to have the opportunity
of discussing aims and objectives during the first year before
committing itself further".

82. Star, J., "European Physicists Rush in Where Politicians Fear to Tread’
entific Research, v. 4, no. 12, 9 June 1969, pp. 38-41.

The composition and goals of the recently created European
Physical Society are described. Eighteen natious, imcluding
the USSR and four Eastern European countries, are members of a
Society which is headquartered in Geneva. ''The immediate

goal of the Society is to bring some order out of the confu-
sion of overlapping national scientific endeavors by coor-
dinating the physics research, publications, summer schools,
and conferences now operated on a national basis". By '"serv-
ing as both forum and clearinghouse, the Society expects to
cut down on wasteful research duplication and save money for
its member nations'. Longer range goals include the pro-
motion of student exchanges and fellowships, greater uni-
formity in physics teaching, a system of -information retrieval,
abstracting services, and possibly the creation of an informa-
tion center. Financial support for the Society will come from
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membership dues, foundations, nonprofit organizations, and
industry. Direct government aid is prohibited, but indirect
support such as grants will be accepted.

83. "Euratom, Phoenix or Dead Duck?", Nature, v. 222, no. 5196, 31 May 1969, pp.
838-840.

The status, plans, and prospects of Euratom are analyzed and
discussed. '"One of the saddest features of the European Com-
mon Market is the way in which Euratom, one of the most hope-
ful of all collaborative ventures as recently as ten years
ago, has now sunk to its knees under the weight of the polit-
ical and industrial pressures which have assaulted it". "In
a curious way, Euratom has served not so much as a means of
cooperation as a device for intensifying the competitiveness
of its members'". Some of the possible causes of the "failure"
of Euratom are suggested (e.g., the attempt by Euratom to
develop reactors on its own without involving industry, and
the competitive nuclear developments undertaken by member
nations), and the new plans for the organization are dis-
cussed. In these plans, Euratom draws "attention to the
foolishness of the parallel derelopment of different types

of reactors in several member states', and calls instead for
'the restructuring of the nuclear industry on a multi-
national basis' with Euratom as the coordinating agency. In
addition, Euratom proposes to diversify into such creas as
pollution abatement, material sciences, and data processing.
The prospect for either of these proposed efforts is regarded
as dim.

84. Kolcum, E.H., "Four ELDO Members Agree on Launches", Aviation Week & Space
Technology, v. 90, no. 17, 28 April 1969, pp. 24-25.

The financial problems and planned activities of the European
Launcher Development Organizatior. (ELDO) are hriefly reviewed.
Ministers of the ELDO member nations '"have reaffairmed that
the expenditure limit for the complete program cthrough 1971
will be $626 million, and that the 1969 budget will be %81.4
million". '"Great Britain, which will pull out of ELDO com-
pletely in 1971, will pay $24 million over the next three
years. Italy also is expected to leave when the current
protocol ends, but has agreed to contribute only $3.5 million
toward the 1969 budget". "Exactly how the reduced commit-
ments of Britain and Italy will be absorbed by the other four
paying members is now being negotiated". "With the possible
exception of West Germany ... none of the surviving members
of ELDO will easily find the additional money to continue the
ELDQ organization'". Recent action by the ELDO ministerial
conference assures a four-launc’ program through 1971; two
launches in 1969 with Europa 1 will be made from Woomera,
Austy:lia range, followed by two launches of Europa 2 in 1971
from the Kourou range in French Guiana.
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85. "An International Laboratory Needed", Nature, v. 222, no. 5196, 31 May
1969, pp. 836-837.

The financial difficulties of the European Molecular Bi-
ology Organization (EMBO) are described and the need for

a laboratory is discussed. The organization which was
set up in 1963, has been financed chiefly by the Volks-
wagen Foundation under a three-~year grant that ended in
December 1968. 1In early 1969, 12 European jovernments
established a Conference which agreed to take on financial
responsibility for EMBO. However, ratification of the
agreement will not be completed before current operational
funds are exhausted. An interim meeting of the Conference
has been called to deal with this problem, as well as to
consider the question of establishing a laboratory for
molecular biology. Such a laboratory, which is viewed as
the only solution to the problems of Amcrican dominance in
mclecular biology and the "brain drain'", is expected to
"eost $7.7 million to build, $7.8 million to equip ini-
tially, and, once in full operation, about $8.5 million
annually to ruvw". Until this laboratory can be set up,
"EMBO will presumably have to content itself with running
its fellowship programmes, organizing visiting professor-
ships and financing and organizing workshops and teaching
courses',

86. '"Swedish-Freuch Scientiric Exchanges", International Science Notes, no. 22,
May 1969, pp. 17-18. '

The Swedish-French Research Association was formed in 1967
to spur scientific and technical contact between the two
countries. The form of the exchange arrangement and the
activities of the Assocation are described. The Associa-
tion includes representatives from the Swedish Medical and
Na.ural Sciences Research Councils, the Board of Technical
Development, the Royal Academies of Sciences and Engineer-
ing, and the Forestry and Agriculture Academy, as well .o
representatives from corresponding French organizations.
Activities of i"he Association in 1968 included grants to
Swedish researchers and engineers for training in Fran-e,
a joint symposium on the application of research results
in industry, and visits and lectures in each country. For
1969, more of the same is planned including training posi-
tions for young scientists and engineers, exchange grants
for basic and applied research, and theoretical physics.
Overall, the program appears to have been successful in
increasing the scientific ' 2d teclticological exchanges
between the two countries.

(International Science Notes is prepared by the
Office of General Scientific Affairs, U.S.
Department of State, Washington, D.C. 20520).
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Austraiia

87. "“Australians to Survey Their R&D", Scientific Research, v. 4, no. 9, 28"
April 1959, p. 17.

The Australian Ministry of Education and Science has been
given the ‘task of setting up a national inquiry, Survey
of Comparisons of Research and Expenditure (SCORE), to
investigate research projects, expenditures, and work
duplication. In scope, "the inquiry will cover federal
and state departments, universities and colleges, non-
profit organizations, and industry". ''The findings will
provide background information for future government
decisions", according to Malcolm Fraser, Minister for
Education and Science. The inquiry was initiated because
,Of criticisa of "lack of opportunities for scientists and
engineers, and the parallel lack of research" in Austra-
lian and foreign-owned industry. In this connection, the
government is Mattempting to persuade industry to do more re-
search by paying subsidies for company projects, although
these currently total less than $1 million annually".

88. '‘Science Advisory Plan Rejected", New Sclentlst v. 42, no. 645, 17 April
1969, pp. 104-105. .

The Australian Academy of Science recently sponsored a meet-
ing of leading scientists, industrialists, and administrators
from various Commonwealth departments to "frame a national
science policy". To that end, the Academy proposed a "cen-
tralized scientific advisory body", similar to those devel-
oped in Britain, Canada, and the United States. The pro-
pcsal was rejected by the Minister of Education and Science,
who in his address to the assembly, let it be known '"that
the government preferred its own planning for science and
technology". 'We may be wisest to continue ... seeking
advice from different people as different projects arise",
and in this way to establish a ''metwork of informal ad hoc
relationships", he said. However, in rejecting the con-
cept of a centralized science advisory body, the Minister
"opened the way for a more effective partnership between
government, university, industry and other groups", and
towards this end the Australian Academy of Science is in-
vestigating mea=s for the "use of science in Australian
industry". A related activity is Project SCORE (Survey

and Comparison of Research and Expenditure) which when
completed will provide facts and figures on research in
Australia that are needed to set a science policy for the
country.

53




Belgium

89. "Science Policy in Microcosm", Nature, v. 222, no. 5196, 31 May 1969, pp.
834-~835."

Problems in the national science policy of Belgium, espe-
cially government-university relationships, are reviewed
and described. The "archaic ... schism between French-
speaking Belgium and Flemish Belgium", ‘and the myriad
ramifications from it, are viewed as the major problem of
Belgium's science policy. The close linkage of science,
the university, and government comes about because the
"whole cost of the university programme ... is ... carried
on what is called the science budget". The latter "is the
responsibility of the Nationmal Council for Science Policy,
which is also responsible for the administration of the
funds which eventually find their way into research and
development within and outside the universities". -This,
Pplus criticism of the methods for funding academic re-
search, creates "tension between the Government and the
universities", with the Government tending "to regard the
universities as antiquated institutions" and the univer-
sities feeling pressured into becoming "teaching insti-
tutions, ix which research is a kind of luxury". Other
topics covered are expenditures for R&D (up 14.6 per-

cent over 1968), and areas receiving the greatest in-
creases (technological research in atomic energy, manage-
ment studies, government laboratories).

Brazil

90. "K.O. Blow Hits Brazilian Science', Scientific Research, v. 4, no. 10, 12
May 1969, pp. 17-18.

"Brazilian science was dealt a crushing blow in the last
week in April from which it may take many years to recover.
Some .0 professcrs at the Federal University in Rio de
Janeiro and at iae Umiversity of Sao Paulo were summarily
'retired'" by the government. Among those 'r:cired' "are
the president of the University of Sao Paulo and several
heads of departments at both universities'. '"Worst hit

at the universities are physics and sociology, but bio-
chemistry has also suffered". "The 70 men ... received no
warning, and learned of their fate over the radio. They
have not been charged with any offense, and no arrests have
been made'. Possible reasons for the "sudden compulsory
retirement' are briefly discussed.
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Canada

' 91. 'Proceedings of the Special Committce on Science Policy", The Senate of

! Canada, First Session, Twenty=-eighth Parliament, Nos. 34-45 (March 1969 -
May 1969), Queen's Printer and Controller of Stationery, Ottawa, Canade,
1969.

These hearings, held in March, April, and May 1969, are a
continuation of the efforts of the Canadian Senate to study
Canadx's science policy, "with the object of appraising its
priorities, its budget and its efficiency". Organizations
presenting testimeny, by document number, are as follows:

t No. 34: Department of Finance

{ No. 35: Science o:Z Science Foundation

No. 36: Treasury Board

No. 37: Post Office Department

No. 38: Department of External Affairs

No. 39: Representatives of Universities

No. 40: Department of Regional Econcmic Expansion

No. 41: Canada Council

No. 42: Department of Industry, Trade and Commerce

No. 43: Kkepresentatives of Universities

No. 44: Association of Universities and Colleges of
Canada

No. 45: Representatives of Universities

92. '"Framework for Forward Planning", Nature, v. 222, no. 5198, 14 June 1969, pp.
1024-1026.

"Canadian science is now well on the way to being the best man-
aged, or at least the most self-consciously managed, of any
country in the West'". 1In their latest report, The Role of the
Federal Government in Support of Reszarch in Canadian Univer-
sities, the Science Council of Canada and the Canada Council
put forward far-reaching suggestions for the reorganization
of the policy-making bodies concerned with Canadian science".
The report calls for the continuation of the number of ‘re-
search councils with responsibility for university research",
but proposes several major changes in responsibility: the
National Research Council (wnich receives about 50 percent
of the total R&D budget) should give up control of its lab-
oratories; the mission of the Medical Research Council
"should be broadened so as to cover research in all branches
of science related to health'"; and support of the social
sciences should be removed from the Canada Council and vested
in the Humanities and Social Sciences Council. Other topics
covered in the report are expenditures for R&D, the problems
of relating research and social goals, the need for greater
funding in the social sciences, a greater variety of grants
for university research, allowable overhead for research
grants, classified research, and graduate education.
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93. Pankhurst, K.V., "Scientific\Manpower: A New Government Study to Help Us Use

It Wisely", Science Forum, v. 2, no. 2, April 1969, pp[%3-6.

The research program of Canada's Department of Manpower and
Immigration for the study of engineering and scientific man-
power is reviewed and discussed. The main aims of the program
"are to make projections of future requirements and resourcas,
to investigate the utilization of the type of manpower, and to
analyze the working of this part of the labour market". A
1967 survey made by the Department is described, and some data
from it are presented to show (1) the percentage of scientists
and engineers, by field of study and occupation group employed
in Canada, (2) the percentage of foreign born technical per-
sonnel in different occupational groups, and (3) the level

of education and country of graduation as a percentage of
employment in each level. These latter data show that some

20 percent of the scientists and engineers with a Master's
dégree and 33 percent of those with doctoral degrees have
graduated in the U.S. In regard to the "brain drain', the
author suggests that "although there may be a net movement

to the [(.S.] it is much smaller than has been thought, and

if account is taken of the higher educational level of those
coming from the [U.S.], Canada may have an economic advan-
tage".

(Science Forum is a Canadian journal of science and
technology that is published every second month.
Subscription [$6.00 per year] and inquiries should
be directed to University of Toronto Press, Toronto 5,
Ontario).

94. Parr, G.J., "Canada Can't Train Too Many New Scientists and Engineers", Sci-
ence Forum, v. 2, no. 2, April 1969, pp. 6-8.

This article argues that Canada is not producing a surplus of
scientists and engineers, contrary to testimony presented be-
fore the Senate's special committee on science policy. The
author contends that Canadian industry needs more engineering
and scientific manpower than it believes, and that an inade-
quate supply of such personnel is partly responsible for the
"poor productivity" of industry. More fundamentally, he
opposes the implied proposition that technical manpower needs
alone should "direct our educational programs' in science and
engineering; education in these areas, he contends, '"may of-
fer a fitting education for living in the 20th century whether
or not the graduate actually works as a scientist or engineer'.
"To suggest that there will be too many scientists and engi-
neers is to suggest that there will be too many educated peo-
ple".
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95. Bourms, A.N., "But Do We Really Need All Those Ph.D.s?", Science Fcrum, v.
2, no. 2, April 1969, pp. 8-9.

"In a brief presented to the Senate special committee om sci~
ence policy, the National Research Council of Canada has
drawn attention to the imbalance developing between the pro-
duction of the Ph.D.s in science and engineering and the op-
portunities for their employment. It is estimated that by
1973 approximately 2,000 new Ph.D.s will be graduating from
our universities in these fields, while new positions are
unlikely to exceed 1,200". The reason for the disparity, ac-
cording to the author, is that "we continue to relate univer-
sity research activity in science and engineering almost en-
tirely to graduate student education'. He believes that
research is one of the fundamental missions of the univer-
sity; that it need not be coupled with education, and that
the "traditional Ph.D. program often does not provide the
breadth of training or flexibility necessary in so many
industrial jobs". Bourns concludes that "Canada must re-
assess the objectives of graduate study in engineering and
the sciences with the view of developing programs that have
greater relevance to current national needs'.

96. Jackson, R.W., "Major Frograms in R&D: Where The Means Justify The Ends", Sci-
ence Forum, v. 2, no. 2, April 1969, pp. 10-14.

The role of major R&D programs, such as the U.S. space program,
in fostering eccnomic, industrial, manpower, and technological
development is discussed in relation to Canada's sciernce policy.
The author suggests that the "technology gap" is primarily due
to the several large R&D programs undertaken by the U.S. in
defense and space, which have required and motivated extensive
innovation in technology and in the industrial system itself.
The benefits from such efforts, Jackscen believes, "will be
independent of the particular objective chosen" providing they
"present a real challenge to the technology'", the challenge
involves technology "over a broad front", the program is "large
enough that ... the groups formed to attack the special prob-
lems will generally be of above-critical or viable size', and
the programs are "saleable to the public at large'". Simple
support of R&D, tax incentives, and other assi#%ance schemes
cannot be as effective as a "concerted program" which would
stimulate innovation by first creating a definite need for

it. As for Canada, Jackson cites some unsuccessful ventures

in this direction, and concludes that "[o]lnly by instituting
large programs and setting objectives will Canada obtain tke
benefits it hopes will result from spending a large propor-
tion of its national income on science and technology".
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Chile

97.

Chipa

98. Chang, P.H., '"China's Scientists in the Cultural Revolution", Bulletin of
Atomic Scientists, v. 25, no. 5, May 1969, pp. 19-20,40.

Q

ERIC

Aruitoxt provided by Eic:

A National Commission for Scientific and Technological Research
has been established by Chile. The functions of the Commission
are tc "program plans to guide and stimulate the development of
the national scientific and technological potential''; promote
and foster technical training through scholarships and subsidies
to students, researchers and institutions; promote exchanges
among national, foreign, and internmational institutions; create
and expand scientific documentation services; promote the estab-
lishment of national research centers; and/to represent the Gov-
ernment in international affairs dealing with technical topics.
The Statute outlines the organization of the Commission and its
management structure, and indicates the finmancial resources
available to the Commission.

(A copy of the document can be obtained from the Comision
Naciocnal de Investigacion Cientifica y Tecnologica,
Casilla 297-V, Correo 15, Santiago, Chile).

"Organic Statute of the National Commission for Scientific and Technological
Research'!, Comision Nacional de Investigacion Cientifica y Tecnologica,
Santiago, Chile, 27 January 1969, 4 pp.

the

The treatment of China's scientists during the Cultural Revolu-
tion is described and some of the consequences are discussed.
The scientific community was immune from attack until 1967, but
has since suffered harassment, purges, and arrests. Several
examples of the kinds of charges brought against scientists are
cited: "spies", "capitalist roaders", '"revisionists", "relying
too heavily on foreign textbooks'". The Chinese Academy of Sci-
ences, the "topmost institution of academic and scientific
studies", is under military control, two vice-presidents were
arrested, and several members of the Academy associated with
China's nuclear program were arrested or charged with various
crimes. Other organizations similarly affected are the Com-
mission om Science and Technology, the National Defense Sci-
ence and Technology Committee, and the State Council's Seventh
Ministry of Machine Building (which has jurisdiction for air-
craft, missile, and rocket manufacture). These attacks, ac-
cording to the duthor, have retarded the development of 'mod-
ern weaponry, and particularly nucléear weapons" as well as
China's missile program. "For what the Cultural Revolution
has accomplished in the scientific community, the pricé is
indeed costly'.
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France

99.

100.

"French Research After Eleven Years of Gaullism", Nature, v. 222, no. 5196,

31 May 1969, pp. 841-843.

This article describes the achievements and failures of the
DeGaulle government in science and technology. The accom-
plishments cited include: (1) an increase in the number of
researchers from 25,000 in 1958 to 90,000 today; (2) a growth
in the proportion of the GNP invested in research from 1.6
percent in 1963 to 2.3 percent; (3) creation of management
machinery essential to French scientific policy; (4) estab-
lishment of several research centers (Space, Health and
Medical Research, and Oceanography); (5) the launching of
several projects such as the Plan Calcul ("a scheme to give
France a competitive computery industry'"); and (6) the devel-
opment of a science policy "framework matched by adequate
means". On the other hand, opponents of DeGaulle point to
these failures: (1) disappointing results of the scientific
system created by DeGaulle, especially in the area of funda-
mental research; (2) "too much suberitical research' carried
on 'by teams that are too small and too scattered"; and (3)
an educational system, which 'does all it can to stifle the
qualities of imagination, curiosity, creativity and interest
in technology'. The author also cautions that although the
DeGaulle government appeared in its last phase to take a
more "European rather than a nationalistic approach to sci-
entific policy", "it would be premature to be excessively
cptimistic'" in this regard.

"Storm O§er the French Space Programme", New Scientist, v. 42, no. 647,
‘1969, p. 222.

"In a series of hard-hitting articles ... the French newspaper
Le Monde recently made a swinging attack on the policies a-
dopted and the results obtained by the Centre National d'Etudes
Spatiales (CNES), the body charged with the task of preparing
and executing the French space programme". "The attack is a
telling one, particularly since it is backed up with facts and
figures that are not contested by CNES. Two principal charges
are made. Firstly, Le Monde claims, the very considerable bud-
get allocations received by CNES have been mishandled. Despite
a budget of some two thousand million francs ... the last satel-
lite launching occurred in 1967 and the next will not take place
before 1970. CNES was expected to put at least two satellites
into orbit a year". "According to Le Monde, too large a pro-
portion of its budget has been devoted to the construction of

a costly infrastructure at the expense of scientific experi-
ment”. "The second charge made against CNES is that of tech-
nological failure'", with respect to launcher motors and pres-
sured balloons.
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Germany

101. "Will Everything Turn to Gold?", Nature, v. 222, no. 5196, 31 May 1969, pp.
827-828.

The success of West Germany's science and technology, and the
reasons for it, are described. Of all Western European coun-
tries, Germany has obtained "the most practical benefits from
the application of science'’. The proportion of the GNP de-
vcted to R&D is now 2.1 percent as compared with 1.8 percent
in 1965, and the percent is expected to rise to 2.5 percent
by 1972 with science expenditures expected to increase by 16
percent each year. Much of the success, in such areas as space
and atomic energy, is attributed to the Federal Ministry for
Scientific Research and its ability "to make long term plans
for four to five years shead'". This, in turn, rests on cen-
tral planning by the Ministry and the effective cooperative
arrangements between the federal and laender governments.

The high level of success achieved in the atomic reactor area
"seems to lie in the way in which industrial companies have
been brought into the development of new projects at a very
early stage'". University-research support, although growing
steadily, has failed "to create a sense of well-being among
university scientists" who feel that "they are being neglected"
and that the "most effective way of winning adequate support"
is to deal directly with the Federal Government rather than
the German Research Association which has the responsibility
for supporting them.

102. Greenberg, D.S., "Germany: Booming Research Effort Turning to Space and Com-
puters", Science, v. 164, no. 3847, 18 April 1969, pp. 281-283.

German science and technology are undergoing a "growth-rate
boom'", especially in the fields of space technology and com-
puters. The R&D budget is around the 2.5 percent GNP mark,
and space R&D alone has gone from 'mnear zero" in 1961 to $90
million during the current year. The rate of increase of R&D
over the past few years has been 'at an annual average of 16
percent for a current research total of about $3 billion".
Fields of related interest, though of less emphasis, include
oceanography, nuclear energy, and electronics. Emphasis has
been on commercial applications, at which the Germans have
been quite successful. ("West Germans have clinched the
first sale of a power reactor to a South American country").
This is partly due to the avoidance of some U.S. mistakes,
and partly in deference to a "vulnerable political situa-
tion", which of necessity, prompts renunciation of military
aspirations. Consequently, German R&D funds can go "directly
into scientific research or commercial applications". The
German "brain-drain' is still of some concern and is partly
the result of a still rigid academic system.
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103. Shoemaker, T., "Backbone of German Science', Science News, v. 95, no. 16, 19
April 1969, pp. 386-387.

The Max Planck Society, prominent in guiding German science in
pre-Hitler days, is regainirg scientific pre-eminence especially
in biochemistry and biology. The Society has 52 institutes,
1700 researchers, and a budget of $73 million ($53 million came
from West German Government and from individual states). The
Society has a great deal of political freedom "unhampered by
government control". 1In addition to biochemistry, the Society
is becoming active again in astronomy, after decades of in-
activity, and is building '"the world's largest fully steerable
radio telescope near Bonmn'". The institutes of Physics and
Astrophysics (Munich) ard Extraterrestrial Physics are making
significant contributions to German space efforts and solar-
wind studies, respectively. The Society's scientists, pre-
viously barred from teaching are now assuming limited univer-
sity teaching responsibilities. +The change in policy ‘'was
mainly to keep in touch with the upcoming generation of sci-
entists".

104. Hammond, B., "Universities Encroaching on the Max Plancks'", Science Journal,
v. 5, no. 2, February 1969, pp. 6-7.

The Max Planck Society "is now facing read justments which may
demand a total change of its traditional role'", as a result of
possible reform and expansion of West Germany's universities.
The article reviews the role, activities, and financial prob-

. lems of the Society, and describes the university reforms under
consideration. One proposed change in the universities that
could encroach on the Society's domain is a greater concentra-
tion on selected scientific fields by individual universities.
'"For example, Bonn and Cologne will deal with elementary and
atomic physics', Heidelberg with "theoretical and practical
stellar astronomy', and Munich with 'space research and work
on satellites'. Greater specialization, such as this within
the university network '"will bring the work of individual [uni-
versity] research departments much more closely in line with
what the Society has regarded as its traditional function of
concentrating its forces on specific areas'.

Greece

105. "Much to Be Done', Nature, v. 222, no. 5196, 31 May 1969, pp. 832-833.

The current status of Greek science and technology is re-

viewed and assessed in this article. Greece at present has
about ""15,000 qualified scientists and engineers -- 0.2 per
cent of its population =-- and it spends 0.2% of its GNP on
research and development'". Several "structural defects in
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the Greek scizntific system are cited: (1) an outmoded uni-
versity structure, which stresses hierarchy to the detriment

of junior staff and faculty; (2) low university laboratory
productivity; (3) "disorganized and half-hearted" industrial
research; (4) poor or non-existent laboratory facilities for
science students; and (5) a very high student-staff ratio.
Though educational reform was undertaken in 1961, the present
government neglected this area for the most part. Consequently,
"teachers and researchers have been emigrating from Greece in
their thousands ... in search of greater intellectual oppor-
tunities", and an "already bad teaching situation" is worsening.
In industrial R&D, the Greek government will have to "act as a
financier" if Greece is to advance in science and technology,
according to a recent OECD report. For technical progress,

"the country needs, and at present totally lacks, a policy-
making body at the national level concerned with the distri-
bution of research effort".

India

106. Ray, K., "Research In the Third World", New Scientist, v. 42, no. 650, 22 May
1969, pp. 420-421.

An argument is presented for developing nations to increase their
R&D spending, on the grounds that '"the financial burden of sci-
entific research is light compared with the costs of essential
goods'". Although the author deals with India, "the principle

of my argument applies to other developing countries as well".
Data on India's investment in R&D is presented and compared with
that of the U.K. and the U.S.A. These show that the cost of sup-
porting an Indian scientist is ten times less than for an Ameri-
can scientist, but 68 times India's per capita national income

as compared with 14 times for the U.S.A. Noting that such data
are "used to discourage research in India and other developing
nations", the author presents other data to show that the cost
differential (between India and the U.K. a2nd U.S.A.) is much
greater for essential commodities such as food, industrial
materials, and electricity. "It is thus less of a burden for
India to maintain research than to buy essential commodies =--
domestic or industrial. It would, therefore, be worthwhile
expanding R&D in India and other developing countries".

107. '"Nuclear Power Station in India", Science, v. 164, no. 3877, 18 April 1969,
p. 280,

"India's first commercial nuclear power station, located about 60
miles north of Bombay near Tarapur, is reported to be generating elec-
trical power to the western states of Gujarat and Maharashtra. The
power plant, estimated to cost about $114 million, is being built
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from money borrowed in part from the U.S. goverrment. The
Agency for International Development is loaning about $75
million, and the Indian government is investing about $40
million in the project. The U.S. Atomic Energy Commission

has agreed to supply about $100 million in enriched uranium

to the power station over a 30-year period. The plant, which
has a total capacity of nearly 400,000 kilowatts, is said to
be one of the first commercial nuclear power stations in Asia''.

Irxeland

108. "Much Room for Growth", Nature, v. 222, no. 5196, 31 May 1969, p. 848.

Recent developments in Ireland's science policy are briefly
summarized. Science expenditures have increased by about 70
percent between 1963-76, with a growth rate of 9 percent annu-
ally; at present, R&D expenditures are roughly 0.6 percent of
Ireland's GNP. A National Science Council was established in
January 1969 which, among other things, will encourage the devel-
opment of industrial projects through R&D grants that "provide
for up to 50 per cent of the cost of research programmes over a
period of 3 years so long as the work concerned is carried out
in Ireland”. 1In academic research, the Council "would like to
see ... a scheme whereby it could make grants for the support
of research projects" that would foster links with industry.
Certain research institutes maintained by the Irish Government
are being reorganized and redirected: the Geological Survey
Office will intensify its prospecting efforts toward contrib-
uting more to Ireland's economic development, and the National
Standards Laboratory will have closer links with industry.

Italy

109. "Notes on Italian Science", Internztional Science Notes, no. 22, May 1969, pp.
8-14.

This article consists of selected topics taken from a recent
longer report on Italian science. It deals with R&D Expendi-
tures, tae National Research Council (CNR), Formulation of
Science Policy, R&D within the National Government, and Inter-
national Aspects of Italian Science. R&D expenditures have
been rising rapidly: 72 percent between 1965-68 in the govern-
ment sector and 43 percent in the public sector. '"Even so,
~here seems little prospect that Italy will make up the gap
during the next decade between her research effort and that of
France and Germany''. As for CNR, its aims, functions and ac-
tivities are described in some detail. 1Italy does not have

"a clearly formulated science policy”, but its per capita GNP
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has risen to the level where "“there begins to be some room
for formulating" such a policy. .The National Government
"supports nearly-all the fundamental research in Italy,

much of it at the more than a thrusand research institutes,
centers, and laboratories affiliared or associated with the
universities"; research efforts in physics and biomedicine
are described. Italy's disappointing involvements in inter-
national sciencé are cited and discussed.

(International Science Notes is prepared by the Office
of General Scientific Affairs, U.S. Department of
State, Washington, D.C. 20520).

1i0. '"Disorders Open Up the Sores'", Nature, -v. 222, no. 5196, 31 May 1969, pp. 883-
834. '

The status, problems, and prospects for science in Italy are
examined. Public expenditure for research in 1968 amounted

to $333 million and a further $222 million was spent by the
private sector; it is expected that public expenditures wilil
increase to $2,120 million during the next five years, amount-
ing to about 0.7 percent of the national income. Student pro-
tests have had a disruptive effect on universities as well as
research laboratories and projects; for example, the "Berkeley
aid programme to help develop Italy's first regular PhD course
at Naples", under the International Studium of Molecular Bi=-
ology, may not "survive in its original form". However, prog-
ress is being made on several fronts: a new space research
station is to be built, which will cooperate closely with
ESRO and will concentrate on basic aspects of physics and
chemistry; Italy's first oceanography station is planned for
the study of the Interaction of the sea and the atmosphere;
the Italian Government has also "revived the idea of a Euro-
pean University, a concept approved by all the other coun-
tries in the European Economic Community except France", which
will be a "sort of international postgraduate school'.

Japan

111. "Japanese Acceclerator Plan Collapses", Scientific Research, v. 4, no. 11, 26
May 1969, pp. 21,23.

"Japan's plan to build a new elementary-particle laboratory with
a 40-GeV proton synchrotron is on the verge of collapse because
of a dispute between scientists and the goverument over the lab's
size and cost. On one side of the hassle is the Nuclear Science
Committee of the Japanese Science Council, which has been mapping
plans for an ambitious accelerator laboratory that would cost
$83.3 million. On the other side is the Ministry of Education,
which has adopted its advisory committee's proposal for a much
smaller $20.8-million lab with a proton synchrotron 6f 5 to 10
GeV., Sources close to the advisory committee say that its
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recommendation was influenced by mounting pressure from sci-
entists in other fields who feared a shortage of funds for
their own work if the more expensive lab were built'. "The
current confusion is the latest in a series of conflicts that
have stalled plans for Japan's elementary-particle lab for
more than two years'.

112, "Japan's R&D Appropriations for Fiscal Year 1969", International Science
Notes, no. 22, May 1969, pp. 2-3.

The Janapese R&D appropriations for activities in government
research laboratories and iu universities are presented. The
R&D budget is $607 million, which is 3.25 percent of Japan's
total budget of $18.7 million. The R&D budget remains approxi-
mately equal to those of the two preceding years, although the
actual increase in two years is from $455 to $607 million,
"which, despite a little inflation, is substantial". '"There
is no significant change in ... the pattern of government's
30% and industry's 70% share of the R&D expenditure. The
total for 1969 has reached an estimated $2 billion". There
are a few new features in the government's R&D program for

the next fiscal year. '"Briefly, the Japanese Government has
begun to show enthusiasm for the so-called 'big science’.

The government has now identified the three areas of atomic
energy, space and oceanology as 'national projects' requiring
concentration of financial and manpower resources for their
development'. A tabulation of the 1¢69 science budget by
category is given, as well as the appropriations for indi-
vidual activities within the categories.

(International Science Notes is prepared by the Office
of General Scientific Affairs, U.S. Department of
State, Washington, D.C. 20520).

113. "Japan's Budget for Space Activities", International Science Notes, no. 22,
May 1969, pp. 6-7.

Japan's total space budget for fiscal 1969-70 has been fixed
at aboui $25.6 million ($20.4 million was allotted in the
previous fiscal year), as against the original request for
$39.6 million. "The space appropriations for fiscal 1969,
does represent an increase of 25.6 percent over the current
fiscal year. The largest share of this goes to [the Space
and Technology Agency] STA which receives £14.6 million.
This figure is 60% more than last year's space budget for
that agency, but it represents only one-half of the $29.7
million which the Space Activities Commission believed
necessary if STA is to maintain its tight schedule of devel-
oping the Q and N rockets and application satellites". In
addition, Tokyo University's Institute of Space and Aero-
nautical Science was awarded $8.4 million of a requested
$10.5 million and the Radio Research Laboratory of the Posts
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and Telecommunications Ministry was ollocated $1.8 million.
The remainder of the article lists the goals of the space
program, and describes in more detail some of the program's
activities.

(International Science Notes is prepared by the Office
of General Scientific Affairs, U.S. Department of
State, Washington, D.C. 20520).

114. "Japan's Budget for Marine Science and Technology', International Science
Notes, no. 22, May 1969, p. 4.

The Japanese marine science budget for the new fiscal year,
and new R&D projects budgeted for the first time, are pre-
sented. "Of a total of $8.8 million newly earmarked for
general marine science zctivities, $6.7 million is for imple-
menting 'top priority' programs including establishment of
basic policy for promoting ocean development technology,
basic investigations for ocean development, and comprehen-
sive development of the Continental Shelf'. Although the
traditional interest in promoting fisheries remains as ac-
tive as ever, new RS&D projects budgeted for the first time
are "(1) a 3-year plan to construct an underwater habitat
for a group of four persons to live for a month at a2 depth
of 100 meters, and (Z) an 8-year plan to make a 100,000-

ton pilot desalting plant by the multi-stage flash evapora-
tion process". A table of the Marine Science Budge: is pre-
sented which gives fiscal allocations for 1968 and 1969 by
government sponsoring agency. -

(International Science Notes is prepared by the Cifice
of General Scientific Affairs, U.S. Department of
State, Washington, D.C. 20520).

Norway

115, '"Universities the Weak Link", Nature, v. 222, no. 5196, 31 May 1969, pp. 847-
848.

The organization of science in Norway, its expenditures for
research, and the structural problems of Norway's univer-

sities are reviewed. '"The growth of expenditure in Norway

on research and development has been unbroken since the early
sixties, and the cost of research and development now exceeds
1.1 percent of the gross mational product. The Norwegilan Gov-
ernment provides close on two-thirds of what there is to spend,
and the work is shared almost equally by the universities, indus-
try, and the public an. private laboratories which are engaged
on research. The management of the publicly financed research

is organized through three research councils, each of which is
attached to a different ministry in a manner which seems well
designed to provide each of them with a sense of competitiveness,
a substantial degree of autonomy and a certaiw ciarity of pur-
pose".
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Poland

116. "Emphasis on Industrialization', Nature, v. 222, no. 5196, 31 May 1969, pp.
829-830.

The organization of R&D in Poland, expenditures for research,
and plans for the Polish national science program are reviewed.
Total expenditures for R&D ''amounted to 1.3 per cent of the na-
tional income in 1967, and the average annual rate of growth
«ss in the period 1961 to 1965 was about 10 per cent'". Sci-
ence planning "is directed by the Committee on Science and
Technology in cooperation with the Academy of Sciences, the
National Economic Planning Commission and the Ministry of
Finance on the basis of the national economic policy'. Re-
search is carried out by three groups of institutions: insti-
tutes of the Academy, which have a staff of more than 2,000;
universities, technical schools, and medical academies, with

a staff of about 22,000; and institutes responsible to the
“"economic ministries" which employ about 10,000 scientists and
engineers. Money comes from "the state budget and a special
.+o fund raised as a levy on industrial production'". Poland's
national program "has consistently emphasized ... the need to
coordinate research with industrial production'; mechanisms

for achieving this are described. Polish activities in funda-
mental and applied research are briefly reviewed, and its inter-
national cooperative programs are cited.

Sweden

117. "Eavirommentally Conscious Sweden'", Nature, v. 222, no. 5196, 31 May 1969, pp.
830-832.

Sweden's research apparatus, its expenditures for R&D, and es-
pecially its efforts in 'environmental conservancy', are reviewed
and discussed. Ré&. expenditures constituted about 1.5 percent of
Sweden's GNP in 1964; the total allocation for higher education
and research in 1969-70 is Kr. 8,110 million, an increase cf 1l4.4
percent over the previous year. Organizationally, the Science
Advisory Council coordinates the work of eight councils, each
responsible for a given area of research (e.g., natural sciences,
medicine, traffic safety), and advises on science policy generally.
Research itself is carried out through.a system of research insti-
tutes and universities, the latter performing the bulk of funda-
mental research. As for environmental conservancy, Sweden is well
ghead of most nations in its concern and activitity im air and
water pollution abatement; '"it leads the world with its country-
wide ban on DDT ... and with its caveful evaluation of the insec-
ticide problem". Other efforts in this area are described in

the article.
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United Kingdom

118. 'New Directions Ahead?", Nature, v. 222, no. 5196, 31 May 1969, pp. 845-846.

Policy issues in the management of British research and the
activities and plans of the major supporting agencies are
surveyed and discussed. In fiscal terms, science '"'seems to
have escaped from the full rigours of the economic squeeze'';
data showing the continued upward trend in expenditures are
presented. However, several issues concerning the administra-
tion of science are matters of much concern: the relationship
of the different agencies that support; collaboration with
other European countries; relative emphasis on industrial-
oriented R&D; and '"the coordination of the interests of aca-
demic science and of technology'. Policy directions of the
Science Research Council, a major supporter of university
research, are discussed, as well as the Council's role in
Britain's decision not to contribute to CERN's 300 GeV proton
accelerator. The ''remarkable'" growth of the Natural Environ-
ment Research Council, its potential problems, and policy is-
sues are described. Finally, the increasingly important role
of the Ministry of Technology, in both domestic and inter-
national science, is discussed with respect to industrial re-
search, the use of government laboratories, and cooperative
space research with European countries.

119. '"British Defence Research Examined", Nature, v. 222, no. 5193, 10 May 1969,
pP. 505-506.

The Select Committee on Science and Technology, has recently
completed its study of defense R&D in Britain; this article
summarizes and comments on the study. The report is said to
provide "the best account so far of the workings of the ma-
chinery of defence research'; its theme appears to be that
"there should be closer links between ... the defence re-
search establishments, and industry". Although defense re-
search is a declining proportion of Britain's total R&D
expenditures, it is still about 25 percent of the total,
with more than half going to aircraft and missile develop-
ment. The report urges more ''collaboration or at least
coordination" with Western European and North American
countries in the area of defense R&D. '"The most striking
suggestion in the report is that some consideration should
be given to the joint direction of the government estab-
lishments by the Ministries of Defence or Technology ...
and industry". The report is criticized for neglecting
"eriteria which might be used to strike a balance betweeu
defence and civil research and development' and for fajiing
to consider "circumstances in which it would be prudeat to
spend more money' in areas other than defense. However,

it is suggested that the central question is "whether it
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is possible to turn defence establishments to work of
potential value to industry, and whether that course 1is
more profitable than simple abandonment of them'.

120. '"No Change at Sea', Nature, v. 222, no. 5191, 26 April 1969, pp. 310-311.

U.K.'s "long awaited White Paper on marine science and tech-
nology" (Report on Marine Science and Technology, HMSO 5s 6d)
is reviewed and discussed. Overall, the "recommendations in
the White Paper are in effect an instruction to carry on as
before"; in comparison with activities and plans of the U.S.
and France, "the report's recommendations look pedestrian'.
Government expenditures on marine science and technology were
over £13 million in 1967-68, with the Ministry of Defense
spending more than half the total (primarily on hydrographic
surveys). Data showing expenditures by area (e.g., marine
biology, fisheries, transport) are presented, as well as

the government departments responsible for each area. The
White Paper expresses satisfaction with basic research in

the area, calls for more R&D in fisheries, and expanded use
of the seabed for sand and gravel resources. The "White
Paper does not scem calculated to fire anyone with enthu-
siasm. The suggestions for coordinating oceanography re-
search are not calculated to exorcize the fear that a deal

of overlapping is going on".

121. Rose, H. and S. Rose, 'Knowledge and Power', New Scientist, v. 42, no. 645,
17 April 1969, pp. 108-109.

|
I

., The origin and purpose of the British Society for Social Re-
sponsibility in Science is discussed by two of its founder
members. The Society, which was an outgrowth of scientific
and social concern expressed in the recent chemical and bio-
logical warfare controversy, was organized to enable scien-
tists and society to better understand their interrelation-
ships in determining science policy. One task of the new
Society is to formulate a code outlining for scientists
their "ethical responsibilities” in the community. The Soci-
ety will also inform the public of the ""social and political
implications" of current research so that society will be
better able to "make a democratic decision as to whether it
requires or would welcome" certain research developments.
Illustrative of the topics of interest to the Society are
nuclear weaponry development, genetical engineering, organ
transplants, and space exploration.
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U.S.S.R.

122. Davies, R.W. and Amann, R., '"Science Policy in the U.S.S.R.", Scientific
American, v. 220, no. 6, June 1969, pp. 19-29.

The size, policy issues, and some problems of R&D in the
U.S.5.R. are presented and discussed. This report is

based on an extensive study of Soviet science policy con-
ducted by an international team for the OECD. In terms of
manpower, '"the U.S.S.R. is devoting at least as much effort
as the U.S. to R. and D.", but the "productivity per man is
distinctly lower in the U.S.S.R.'" Like the U.S., Scoviet
"outlays on R. and D. have slowed markedly in the past few
years'". The two major issues discussed are (1) the pro-
portion of the national resources that should be devoted

to R&D, and (2) the "relative allocations to fundamental
research and to development'". As for the first, "a vig-
orous contest over the level of research expenditures seems
to be underway at the top levels of the Soviet Government".
As for research versus development, there is general agree-
ment that too little is spent for the latter, but there is
disagreement as to whether the needed funds should come from
the "research budget" or from the "general national capital
budget'. The organization of Soviet research is described
as it relates to these issues, the factors that impede the
practical application of research to industry are discussed,
and the effectiveness of some of the efforts 'to bring re-
search, development and production more closely together"
are assessed. inally, some new Soviet schemes to increase
innovation and "to tailor products more directly to the
requirements of industry"' are presented.

123. Zaleski, E., "'Soviet R&D: Finance -- and Allocation", Science & Technology,
no. 89, May 1969, pp. 8-15.

The planning of Soviet R&D, its financing, and performance
criteria are described in this abridgement of the first sec-
tion of the OECD report, "Science Policy in the USSR". The
difficulties in fitting R&D into the National Economic Plan
have "prevented the elaboration of a comprehensive” R&D plan;
however, efforts are underway to do so, one of which is de-
scribed. The stages and timing in the development of the
national R&D plan, and the agencies responsible for each,
are reviewed, and some of the criteria for assessing the
contribution of research are described. The Union and
Republic research budgets are presented for the period 1958-
1965, as well as the 1964-1966 budgets for the USSR Minis-
tries and the Academy of Sciences. The return from expendi-
tures are now being '"graded on a double-basis: (1) quality
of the work; and (2) generated savings". This new method

of evaluation is part of the reforms initiated in 1965 to
create greater autonomy, competition, and effectiveness of
R&D institutes.
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