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LETTER OF TRANSMITTAL

House or REPRESENTATIVES,
COMMITTEE ON SCIENGE AND ASTRONAUTICS,

Washington, D.C., July 1, 197).
Hon. Caru Avrmerr, e A

Speaker of the House of Representatives
ug)ashington, D.C. figd ‘

Dear MR. Speaker: I am transmitting to you herewith the first
Interim Report of the Committee on Science and Astronautics deal-
ing with Federal Policy, Plans and Organization for Science and
Technology.

This report, brought out as a committee print and staff report last
month, has resulted from the initial phase of a comprehensive inquiry
begun by the committee in July 1973. As part I of the report e;%la.ms,
we expect this investigation to continue until mid-1975—at which time
a decision should be forthcoming as to what further action the com-
mittee may wish to take as a result.

Sincerely yours,
Orix E. Tracue, Chairman,
Commiittee on Science and Astronautics.
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LETTER OF SUBMITTAL

House oF REPRESENTATIVES,
COMMITTEE ON SCIENCE AND ASTRONAUTICS,
Washington, D.C., June 10, 197.
Hon. Onin E. Tracug,
Chairman, Committee on Science and Astronautics, House of Repre-
sentatives, Washington, D.C.

Dear Mr. CHAIRMAN : A year ago, at your direction, this committee
began the first phase of a comprehensive and continuing inquiry into
Federal Policy, Plans and Organization for Science and Technology.
Inaugurated by hearings in July 1973, the inquiry has continued
through further study and examination by our own staff; the Science
Policy Research Division of the Congressional Research Service, the
Committee on Science and Public Policy of the American Association
for the Advancement of Science and the Federal Science and Tech-
nology Committee of the Industrial Research Institute.

This report, which is a summation and record of the first phase, also
includes tentative observations and findings which may be augmented
during later stages.

It is my belief that the report, prepared under the direction of staff
member Philip B. Yeager, will be a valuable addition to existing docu-
mentation on this very important matter as well as a guide to those who
will be involved with future phases of the inquiry.

Sincerely,
JouN L. Swigert, Jr.,

FEwxecutive Director.
(vi1)
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FOREWORD

The past decade has been one of unusual importance for the Fed-
eral role in science and technology. It was also one of considerable
fluctuation in Federal support and, while strongly influenced by space
and security needs, included marked advances in virtually all R&D
areas.

This period saw the formation of a number of congressional com-
mittees designed to deal with the scientific upsurge. Among these
was the Science, Research and Development Subcommittee of this
committee, established in August, 1963. Others included the House
Select Committee on Government Research [known as the Elliott
Committee], the House Subcommittee on Research and Technical
Programs of the Government Operations Committee, the Senate Gov-
ernment Operations Study of Executive Reorganization for Science,
the Senate Subcommitiee on Government Research (the latter two
under the Government Operations Committee), and the Senate Small
Business Subcommittee on Science and Technology.

During the same period significant developments, both programatic
and organizational, were takin%lplace within the Executive Office of
the President and throughout the various departments and agencies.
One of the most important of these was the establishment of the Office
of Science and Technology within the Executive Office—initiated in
1962 but not fully operative until several years thereafter. OST was
set up to assist the President in coordinating and evaluating science
activities across the broad spectrum of the government.

During the mid-1960’s Federal support for R&D reached a relative
peak of about $16 billion, a little more than 1214 percent of the total
Federal budget outlay. [In 1950 total Federal R&D support was $1.1
billion, or 2.5 percent of the Federal budget.] By 1967, however, na-
tional attention was focusing elsewhere ; dissension existed throughout
the country for a variety of reasons; some were saying an anti-
technology trend had set in. Whatever the cause, the Federal effort in
support of science and technology began to drop, at least relatively,
and has been dropping ever since. The nearly $16 billion obligations
for R&D in 1965 has increased to a little over $18 billion in 1974;
expenditures from $15 billion to about $17.5 billion. This is a
reduction in relative effort from 12.6 percent of the Federal budget
to 6.5 percent in expenditures, and from 13.3 percent to 6.8 percent in
obligations. That trend has been consistent since 1965 and represents
a fall-off of effort in absolute as well as relative terms when inflation
1s taken into account.

This shifting situation caused the SRD Subcommittee to hold a
series of hearings on national science policy in 1970. Subsequently, a
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report was issued in October of that year which contained both a ra-
tionale for the development of a national science policy and specific
recommendations for carrying out such a policy. Consistency of sup-
port was a key theme. (See p. 165.)

In March 1972, the President sent Con a special message urg-
ing renewed emphasis on science and technology, with particular at-
tention to applications. The message indicategy that something over
$700 million in new money was being requested for civilian R&D
programs. Only two programs totalling about $40 million subsequently
came into being; these were the so-called Technology Innovation Pro-
grams of the National Science Foundation and the National Bureau
of Standards, designed to accelerate new technology into industrial
and consumer use. Such programs, initially slowed by impoundment
action of OMB, have never approached their planned level.

A major shake-up in the Federal science establishment occurred in
January 1973 with the announcement of the President’s Reorganiza-
tion Plan No. 1, to become effective July 1. Under that plan the Office
of Science and Technology was abolished and many of its functions
transferred to the Director of the National Science Foundation. At the
same time, the President did away with the Office of the President’s
Science Adviser as a separate top-level entity and the President’s
Science Advisory Committee; the remnant functions of these offices
(national security excepted) also appear to be lodged with the NSF
director. Another coordinating institution, the Federal Council for
Science and Technology, was retained but with the Director of the
Foundation designated as its chairman. NSF itself is providing the
funding and personnel to handle these added tasks.

The Reorganization Plan was reviewed briefly by the Government
Operations Committees of both houses. No other action was taken,
which was tantamount to congressional approval of the plan.

Meanwhile, during the late ’60s and the early ’70s virtually all the
t(sipeclal con ional committees involved with science and technology

isappeared. While several new ones have emerged, they are primarily
concerned with specific missions such as enhancement of the environ-
ment, energy or commerce. Hence, the Science and Astronautics Com-
mittee, in addition to being charged specifically with oversight of the
National Science Foundation [which, together with its director, is
now the repository of the major science advisory functions in the
executive branch], is the only congressional committee with broad
authoritg over science and technology per se.

In light of the foregoing, the Committee undertook the first part of
an extensive review of Federal planning, policy and organization for
Science and Technology through status and posture hearings in
July, 1973. These described the basic Federal science and technology
format and the objectives and modes of operation contemplated by
the Executive.

The next step is an appraisal of the first phase—and an effort to ac-
quire, from a broad range of sources, fresh observations and views and,
if necessary, recommendations for improvement. (See page 13.) This
should entail not only study and critique of our national science and
technology institutions, but an assessment of the causal conditions and
forces most likely to shape those institutions in the foreseeable future.

EVOLUTION OF THE COMMITTEE INQUIRY

i i d them-
ively speaking, national governments have concerne
selljgagivt%yscignce aﬁ:i Technolcf)gy z}xls % fq?cglcéxé:ée:n%lz: efl())tr f(:)ri-l{h:
_ Certainly this is true for the United 2 : ;
ifgz‘itgﬁ;sof the pat);nt clause in _i:hedCon_stltut(lﬁné lexu: ;smggg;cc ?:Iclld
£ applied research aimed at immediate Neecs, x ;
('efgcs}ﬁ?o ggyodidpxrl)ot emerge as a prominent force demanding concen
trated government attention until World War IL I e
That story and the advances which evolved from it In et I'ldes
quarter of a century—including nu(ilea,r en:i:'gy an;is en}c:ircrillo};l:vse ;;nce
in electronics—are well known. So also are the evend dw e e
i viding equal impetus to research and development:
%Igﬁsﬁlrggepé%ace a%ivgnture, the “wonder” drugs and vaccines, the
¢

computer and so on.

Era of Doubt .
Thefl, during the mid-1960s, as has been suggested mﬁthe P;%rlfworg-,
came the era of doubt. This Committee was among the first ?i i g gl"(; e
ernmental institutions to feel the early tremors. In its Secon: Dr glo i
Report in 1966, the Subcommittee on Science, Research and Develop
R C.‘lasf?srg::g.convincvad that governmental effectiveness 1n copl_ri)g
with the big issues of the future will require two special attrib-

utes: . e

bility on the part of the Government, and particularly
the(sl oﬁgr:ss, toy see andpcope with each problem in 1ts eﬂtlretg_:
to deal with each as a i:omglefle syste;x;; a:ui t;) treat the entir

ather than isolated phases o1 1t.

Syr(lgrogev;'illingness to encourg,gq and support approaches to the
prob{ems of the future which will join the social sc1e111{ces wi ;
physical sciences and engineering, and which will make ES(} o
their combined powers. The necessity for this appears o v_1otus
when one looks closely at the difficulties facing modern }focie y.
Few of them will be eliminated by the application of technology
alone, * y ]

i 6 was when man could afford to look upon the innovations
oth;I(:fnology with some complacency. For the innovations cﬁm:
slowly, they were put to use In a relatively slow and mlo esd
fashion, and their side effects developed at a sufficiently re_%ﬁl
pace to permit man to adjust to them—or to alter his course it the

t were great enough. )
thgﬁrely it gis obviousgthat this day is gone. The tempo o”f rﬂ:r
times can almost be described as a gait of “running away. 3
sum of scientific knowledge is doubling every decade or so—an
our galloping technology is doing its best to stay on even

terms,. * * %
(5)
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We can no longer blindly adapt technology to our needs with
the traditional assumption that there will be ample time to iron
out any bugs on a leisurely shakedown cruise. A bigger effort
must be made not only to foresee the bugs but to forestall their
development in the first place. The alternative could be disastrous
and indeed might turn our physical and social world into some-
thing almost uninhabitable.

In retrospect, if that thinking had prevailed in the period since
World War II, our energy situation today could be somewhat happier.
On the other hand, if concerns of this kind ushered in the period of
genuine soulsearching toward Science and Technology by the Govern-
ment, they did not arrive without occasional harbingers. One of these
was the former Chairman of the Atomic Energy Commission, Glenn
Seaborg, who remarked in 1955 that : :

The scientific revolution * * * isonly beginning. What we have
seen in the past is as nothing compared to the future. We shall be
found wanting if we do not plan with that thought in mind. Our
success in achieving the objectives of creative evolution require
both an ever more vigorous effort in science and technology and
an enormous improvement in techniques for integrating the prod-
ucts of science and technology into society. i

In any event, while matters involving é’overnment attention to
Science organization, Federal planning for support and utilization of
Science and Tech_nology, and the development of national priorities
and policies dealing with them had surfaced from time to time in
prior decades—by the mid and late sixties such concerns had achieved
unprecedented visibilitf.

By this time the public in general and the Government in particular
were well aware not only of the social dividends to be reaped from
the science harvest but o the potential disadvantages as well. In fact,
the apparent discontent directed toward technology in 1970 moved the
Subcommittee on Science, Research and Development to report :

Our choice in dealing with science and technology—and thus
our policy—is predicated on two basic questions:

(1) Do we ignore them or use them ?

f&gt ) t}F we use them—how ¢

At this point in history it is quite clear that our Nation is com-
mitted to the use of science and technology. In fact, the Federal
Government is implicitly so charged by the Constitution which
entrusts to it the responsibility to “establish justice, insure
domestic tranquillity, provide for the common defense, promote
the general welfare”—none of which, however imperfectly inno-

vated, could be possible without reliance upon science and
technology.

From the long rifle to the laser, this has been so.

But even if, to this point, it had not been so, the future would
require it. There is no need to reiterate the many critical problems
facing -modern societ; by way of proof. We need only take note
of the fact that when, in conjunction with these problems, we are
called upon to handle hard, specific questions—our answer more
often than not is “I don’t know.” It makes little difference whether
we are dealing with pollution, transportation, unemployment,
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crime, education, health care or international trade, all too often
we do not have sufficient accurate information on which to base
rational decisions for the fyea,rs ahead.

We have a plethora of questions but a dearth of answers. An-
swers come with knowledge. Knowledge comes with research.
Research means scientific investigation—physical and social. So-
lutions require the appropriate application of research results. . ..

So how do we go about it?... - )

Even a cursory examination has disclosed the nonexistence of
any formal or structured policy with regard to the use, support or
management of science and techriology. It further discloses that
the Congress has never made a sustained inquiry into the ques-
tion of a national science policy per se—although it has many
times considered isolated facets of science policy, usually in con-
junction with some specifically defined problem, program or
mission. ) ;

The investigation referred to made a number of discrete, considered
recommendations (page 178) which were largely ignored by both
the Executive and Legislative branches. Nonetheless, an important
philosophical base was created which now—four years later—is serv-
ing the full Committee well in its current inquiry.

Need for Continuing Study

Now, also, the need for an investigation which is both broad and
continuing has become apparent. Hence the scope and design of this
effort which is described in more detail in the next section of the report.
The resulting pattern is following a natural and consistent sequence
in the wake of the Subcommittee’s 1970 hearings and the evolution of
the Technology Assessment Act of 1972 which originated and devel-
oped in the Science and Astronautics Committee as well.

The complexity of the issue as it has finally crystallized was recog-
nized by some authorities years ago. Alan Waterman, the first director
of the National Science Foundation, was one of these. In the Founda-
tion’s 1961 annual report, Dr. Waterman discussed it in these terms:

The question of central coordination and Ellanning inevitably
raises the question of policy—concerning which there has been
much discussion. The insistent question is, What is our policy
with respect to science and technology ¢ * * * i

But, Eefore answering that question, let us examine what is
meant by policy. ]

What is the meaning of a national policy for science? Is it the
same as policy for scientific research and education? If not, with
what is it concerned ¢ Does national policy mean the policy of the
Federal Government, for the country, or in terms of its own
activities ? !

Webster’s New International defines Folicy‘ as “A settled or
definite course or method adopted and followed by a government,
institution, body, or individual.” By extension, this means the

rinciples under which an organized group consciously and de-
iberately operates or aims to conduct itself and its activities. An
essential element is awareness, that is, the planned and purpose-
ful nature of the theory and practice of the activities of the orga-
nization. Thus, policy may run all the extremes between complete

36-154—T74——2
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laissez-faire and rigid autocracy, but neither is policy unless
planned and encouraged. * * * ) .

Viewed in broad perspective, the whole matter of national sci-
ence policy may be summed up as follows : For any nation, science
and technology constitute an essential element of progress and, in
particular, of national security and economic strength. For this
country to exercise leadership In a competitive world, it is essen-
tial that policies and practices be developed along the following
lines:

(1) The vigorous cultivation of science not only along the paths
of foreseen objectives but also throughout its breadth and depth.
In particular, this means thorough attention to the education and
training of the scientists and engineers that will be needed. * * *

(2) Among the possible developments that may result from sci-
ence, careful attention must be paid to those that offer greatest
promise in the accomplishment of our objectives. Such selectivity
1s important in maintaining a sound economy.

(3) A strong effort should be undertaken to educate our J)eople
to a general understanding of the purposes of science and tech-
nology, their potentialities, and their limitations in order that
wise and intelligent use may be made of these capabilities.

But we cannot stop here. In an age where science has given us
the key to unlock the energy of the atomic nucleus and has shown
us the feasibility of escaping our planet and exploring the uni-
verse, we must understand that the capital discoveries of science
are only just beginning and that science and technology will in-
evitably raise issues of the deepest social significance. * * *

To solve these major problems and maintain any kind of equi-
librium will require the utmost of all participants. Whether fu-
ture developments take the form of stupendous power over na-
ture’s resources, of influence and control over life or over man’s
minds, or of traffic with our sister planets, they will certainl
create problems of such concern to the human race that mankin
must learn to cooperate in their solution.

Magor Policy Changes

At that point in the history of science policy development, the Na-
tional Science Foundation was about to be stripped of its original statu-
tory responsibility for coordinating and evaluating the support and
conduct of basic research throughout the Federal government. This
was a task which Congress had bestowed on NSF without providing it
with either the authority or status within the Federal hierarchy to do
the job. Dr. Waterman had found the task impossible and said so.
He was clearly relieved to have this duty removed from NSF through
Reorganization Plan No. 2 of 1962. Under the Plan this same duty
fell to the new Office of Science and Technology, leaving the Founda-
tion primarily with the function of supporting basic research and
science education through academic and non-profit organizations.

However, another cardinal shift in pelicy appears to have begun
with the National Science Foundation Amendments Act of 1968 which
authorized NSF, under special conditions, to engage in applied re-
search. This Act had been preceded by a number of internal Presi-
dential directives from President Johnson to the major research agen-
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cies of the Federal government to concentrate funds and efforts in
areas designed to produce rapid results. President Johnson left little
doubt in anyone’s mind that a quick return on our scientific effort was
uppermost on his own.

In rapid order there followed the so-called Mansfield Amendment
which, though technically applicable for only a short period of time
with regard to Defense Department appropriations, had the effect of
reducing some of the support of basic research by the “mission
agencies.” The Mansfield Amendment, simply stated, stipulated that
the Defense Department should not support basic research except in
cases where a tangible defense objective could be identified.! While
many scientists, and others, considered the Amendment to be cast as
a contradiction in terms, the é)hilosoph behind it nonetheless spread.
Other agencies caught the drift quickly and in practice began to
follow suit.

Added to these trends, and in spite of the pronouncement of
the Nixon Administration in March 1972, which espoused the
cause of Science and Technology as an ingredient in the solu-
tion of major contemporary problems, most Federal agencies
moved rapidly in the direction of applied research and develop-
ment. The theme of the Office of Management and Budget came
through quite clearly as one of concentration on the kind of research
oriented toward the rapid use of either “off the shelf” technology or
applied science. The objective, in most cases, seemed to be the “quick
fix.” This modus operandi extended to the National Science Founda-
tion itself, to the extent that the intent behind the 1968 expansion of
the total research mission of NSF became distorted—so much so that
in a few years NSF found itself expending almost a quarter of its
total research support on applied research.

As might be expected, during the course of this metamorphosis
lessons of the past regarding the dependence of applied technology
upon the findings of basic research were, if not lost from view, per-
ceived rather dimly. Few seemed to recall that virtually all of the
“hreakthroughs” which permitted the development of such devices as
nuclear power, radar, jet propulsion, transistors, antibiotics and the
like, hadp been based purely upon findings resulting from the efforts
of men and women whose motivation was in large part one of curiosity
and a thirst for knowledge.

The movement toward scientific pragmatism, then, is a major one
which the Committee will consider as 1t looks at other more tangible
problems definitively linked with planning and organization.

Relevance of Research

It is not difficult to see, in the foregoing context, that the enlistment
of science and technology in the cause of such matters as a strong
economy, international relations, sufficient energy, clean environment,
and the availability of critical materials will be lengthy and complex;
possibly controversial. In fact, the very relevance of Science and Tech-
nology per se and the measure of its use will doubtless be called into
question.

1 Public Law 91-121, Sec. 203, specified that “None of the funds authorized to be appro-
priated by this Act may be used to carry out any research project or study unless such a
projec§ or, study has a direet or apparent relationship to a specific military function or
operation.”
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The Committee is cognizant of the first of a series of “White
Papers,” issued by former Presidential Science Adviser Edward E.
David, which concluded with the following observation :

. We now have the problems of overpopulation, of pollution, of
diminishing resources, of the risk of totally-destructive war-
weapons. But what is the solution? A retreat from technology ?
Impossible. We can retreat from technology only by arbitrarily
decreasing world population and restricting man’s range. Man-
kind has never agreed to arbitrary restrictions and he never will
voluntarily give up the benefits of technology. He knows he has
far more to lose than gain.

The solution is exactly the same as it has always been: the
still further advance of technology. One solution lies in new and
unlimited sources of energy, which are clean and safe. With such
energy, man can clean the world, recycle its resources, reduce its
Inequities.

Can we be sure that science and technology will find the an-
is:)wte;,rsi.? Can l\;ve be sgfle ‘tthat ﬁlplllutiﬁms to our problems exist ¢ No,

ut we can be sure that not ut science and technolo
find them, if they do exist. 5 el

To put it as bluntly as ible: Science and technology must
answer our problems. If they don’t, nothing else will,

. While it is tempting to espouse this theme wholeheartedly, in the
Interests of fairness and an approach as devoid of bias as possible
the Committee at this point has indicated no assumptions of any kind—
including the relative value of Science and Technology as an instru-
ment for improving the public welfare.

THE COMMITTEE PLAN

By way of translating the need for this inquiry into action, the Com-
mittee designed its proposed investigation into three major segments.

Taer INmTiaL PoAse

The first part was devoted primarily to elicitinf information on the
background and status of the contemporary Federal posture on sci-
ence and technology.

The purpose was to derive an accurate view of just what the policy
and planning situation is—with regard to goals, programs, and orga-
nization. The Committee reviewed appropriate historical and back-
ground material. So far as possible it tried to ascertain what plans
were and are contemplated for carrying out the objectives asserted by
the President in both his Science and Technology Message of 1972 and
his Reorganization Plan No. 1 of 1973.

To repeat, that reorganization plan eliminated the Office of Science
and Tec?mo ogy from within the Executive Office of the President and
transferred its functions to the Director of the National Science
Foundation. This action was done statutorily and became effective on
July 1, 1973. ,

’ghe President also apparently did away with the Office of Science
Adviser to the President (at least in its traditional Special Assistant
sense) and with the President’s Science Advisory Committee—with
the remnant functions of these offices (the military excepted) likewise
transferred to the Director of the Foundation. The inter-agency Fed-
eral Council for Science and Technology, consisting of representatives
of all the science-oriented agencies and which has always been chaired
by the President’s Science Adviser, is also chaired by the Director of
the Foundation. :

Among other reasons, the first set of hearings last July was held
partly in response to the need for studying the effect of the reorganiza-
tion plan and partly because of this Committee’s oversight responsi-
bility of both the National Science Foundation and science and tech-
nology generally. .

It 1s significant that as those hearings opened, Chairman Teague
took special notice of the apparent fall-off of Federal support for sci-
ence and technology :

I do not wish to dwell on the trends of Federal su?port for
science and technology over the past decade or so. But I do wish
to point out that of the six committees of Congress which
existed during the middle sixties with the function of studying
and keeping track of Federal research and development efforts,
only this committee remains today.

I should also like to point out, at least dollarwise, the peak
Federal effort in supporting scientific research and development
which took place in the mid-sixties has been diminishing. Where

(11)
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the Federal Government put 12.6 percent of its budget into re-
search and development in 1965, it is today putting an estimated
6.4 percent of its budget to this use. And while Federal obliga-
tions for research and development have increased an estimated
9 percent since 1965, the inflation factor has increased from 35 to
39 f)erc;ent, depending upon what index is used.

[ think the implications of these facts are clear. Government
attitude toward and support of science and technology is not what
1t was a few years ago. Without presently attempting to define
this trend as right or wrong, it is incumbent upon this committee
to try to find out what is happening and why.

The hearings were held July 1%—24, 1973, and included most officials
who are in charge of the overall Federal science effort. Witnesses were
as follows:

Dr. H. Guyford Stever, Science Adviser to the President
and Director, National Science Foundation; accompanied by
Dr. Russell C. Drew, Director, Office of Science and Technology
Policy, Dr. Lloyd Cooke, Chairman, Planning-Policy Committee,
National Science Board, and director of urban affairs, Union
Carbide Corp., New York; Dr. Raymond L. Bisplin hoff, Deputy
Director of National Science Foundation and Br. %aul F. Bon-
ovan, Head of the National Science Foundation Energy Task

orce.

Dr. William O. Baker, president, Bell Telephone Laboratories,
and ad hoc adviser to the Administration on technological
matters.

Dr. John C. Sawhill, at that time Associate Director for Nat-
1]131-a(l1 Rte;asources, Energy and Science, Office of Management and

udget.

Dr. Edward E. David, executive vice president, research and
development and planning, Gould, Inec., E)rmer Science Adviser
to the President.

Mr. William D. Carey, vice president, Arthur D. Little, Inc.,
%r(x;ée:tly chief of Science and Technology for the Bureau of the

udget.

Hon. George P. Shultz, then Secretary of the Treasury and
special assistant to the President on economic and domestic affairs
(written response to questions only).

Following the hearings and subsequent to preliminary review of
them by the staff, the Committee requested a critique of the informa-
tion and plans disclosed by the hearings from three different
organizations:

(1) The Committee on Science and Public Policy of the American
Association for the Advancement of Science.

(2) The Federal Science and Technology Committee of the Indus-
trial Research Institute.

(8) The Science Policy Research Division of the Congressional Re-
search Service, Library of Congress.

The work of these groups in response to the request has been com-
pleted, and the three reports are carried in full in Part IT of this
report. Each has identified a variety of issues and problems which the
respective groups believe need to be further probed. The reports are

summarized beginning on page 16.
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Tare CurrenT PHASE

In the near future the Committee expects to resume its hearings
with major emphasis on the views, commentary and criticisms of non-
government witnesses who will, hopefully, represent a broad variety
of background and thought. i )

It is further intended that this report and the materials contained
in it—together with the first phase hearings—will provide a general
base for the second phase of the hearings. )

In this regard, it is important to point out that while there have
been a number of changes in key personnel as well as relationships
within the Executive branch since July, 1973, it does not agpear that
these have seriously affected the picture presented to the Committee
at that time. ;

In response to an inquiry from Chairman Teague, Frank G. Zarb,
who succeeded John Sawhill in the Office of Management and Budget,
stated: “In reviewing Mr. Sawhill’s testimony, I find that I am in
agreement with the points of view he expressed.” (See page 233.) Dr.
Baker has indicated no substantial change from the ad hoc science ad-
visory arrangements originally contemplated. Finally, the departure
of Mr. Shultz as Secretary of the Treasury and as the conduit to the
President for science advice, according to the 1973 reorganization,
seems unimportant ; there has been little evidence that Mr. Shultz’ role
was ever much more than pro forma. :

For these reasons, it is believed the Committee can reasonably pro-
ceed with its plans without undue concern that the Executive science
policy apparatus has altered drastically since the initial phase began.

Tuar FurvRe Puase

When the Committee has finished the hearings now contemplated—
and it may be necessary to extend these depending on the nature of
their contents—it plans the following action : d .

1) Intensive staff study of the information and views received.

22 Based on such study, the solicitation of a wide range of addi-
tional written commentary designed to supplement oral testimony and
to accommodate those unable to appear as witnesses. .

(3) The issuance of a second interim report by the Committee con-
taining an advanced set of findings and possibly suggesting alternative
courses of action for both Legislative and Executive branches in order
to make more effective use of science and technology. y

By the time the foregoing plans are completed and the hearmdgs of
the second phase have %een available long enough to be digested, the
contemporary Federal mechanisms for promoting and carrying out
policies, plans and organizational structure to deal with science and
technology will have been in operation for approximately two years.

At this point, the Committee would expect to undertake a third hear-
ing phase—this time to make a concrete assessment of how well or how
poorly our Science and Technology programs have turned out, the rea-
sons for their effectiveness or lack thereof, and, if warranted, the
promulgation of legislation to accomplish significant alterations of
the system.




AREAS AND ISSUES FOR STUDY

The Committee’s request for observations and comments on its July
1973 hearings produced three reports which presented three substan-
tially different approaches. The AAAS subcommittee focused on sub-
stantive policy needs. The Congressional Research Service examined
policy implications of the hearings, concentrating upon organizational
1ssues and questions. The study group of the Industrial Research In-
stitute likewise addressed organizational aspects.

While each group had the record of the hearings, none of them
was limited to its content. Rather each could address observations and
issues for future inquiry and hearings.

A comparison of principal issues and questions identified by the
three groups and by the Committee appears in the matrix to follow.

Note that the three groups each mentioned :

Coordination and evaluation of Federal science activities;
The role of the Science Adviser in military R&D;
T}Sﬁifunctioning of the NSF’s Science and Technology Policy
ce;
The multiple assignments of the Science Adviser together with
possible consequent conflicts of interest; and
Access to the President.
At least two of the groups identified the following additional items
for future attention:
Advice for science policy;
Advisory bodies for science policy;
An annual report on science policy;
Budgeting for science and technology ;
Decisionmaking and priorities re science policy;
Functions of the Federal Council for Science and Technology;
Implementation of Reorganization Plan No. 1;
The OMB and science policy;
The role of the Committee on Science and Astronautics;
Stability of funding for science and technology ; and
A strategy for science policy and programs..
(14)
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SUMMATION OF REPORTS TO THE COMMITTEE

To indicate further the issues and questions raised in the three re-
ports set out in Part II, there follows for each a summary of prin-
cipal observations, recommendations and questions.

Tue AAAS CommirTEE ON SCIENCE AND Pusrnic Poricy

The subcommittee of the AAAS committee suggested an issue-
oriented framework for evaluating new organizational arrangements
for federal policies for science and technology. Its comments were
presented in five sections that included many questions for future
consideration.

Secction I. The context of science and techmology policies in the
seventies

Science policy * in the mid-seventies operates in a situation different
from that of the fifties and sixties. Some of these differences will
affect its future substance and organization.

Declining budgets mean kars;;lr choices—The experience of no-
growth Federal budgets for research and development 2 together with
a larger number of federal agencies engaged in R&D require improved
capabilities to determine the need for and use of R&D investments for
specific policy objectives. These developments place demands upon
several categories of policymakers.

For Federal agencies, competent planning and evaluation is required
to determine the aﬁency’s need for and use of R&D investments.

For the OMB, the need is more imperative than ever to choose in-

telligently among competing claims and, in making these choices, to
avoid substituting its judgment on goals, policies, and programs for
that of the President or of Congress.
. For the NSF’s Office of Science and Technology Policy (STPO),
in addition to directly advising OMB on R&D allocations for specific
programs, STPO must provide OMB with information concerning
the long-term effects of changes in R&D funding in specific programs
and areas.

For the Congress, it must perform program review and budget
allocation with three objectives in mind: (1) to allocate R&D funds
more consistently with a careful and deliberate judgment of national
priorities; (2) to ensure that the scientific and technical capabilities
of the nation are uniformly strong enough to meet new needs as they

1The AAAS committee defines “sclence policy” to mean “sclence and hn o
2 Apparently the Committee did not take into account the substfa?ﬁg;ﬂ?ggrg:é:cyfn
Federal funding for energy R&D now about to emerge from the legislative process,

(186)
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arise; and (3) to assure the inherent health of science and technology
as basic national resources.®
Questions proposed for future consideration included :

(a) What has been the experience in allocating a no-growth R&D budget

among changing claims? 3
(b) gsze long-term concerns, such as support of basic research and grad-

uate training, suffered unduly? . e \
(¢) How can the STPO strengthen its contribution to preparation of the

President’s proposed budget? oo y
(d) How can Congress help in achieving a balance between responsive-

ness to new needs and ensuring adequate funding for long-term tasks?
(e) How can the House Committee on Science and Astronautics serve the
proposed joint budgetary committee of the House and Senate?

Science policy must be considered as part of public policy deci-
sions.—The A AAS subcommittee sees policy makers in need of a better
understanding of how science and technology fit into the policy proc-
ess, where science and technology need to be encouraged, and where
discouraged as the public interest demands caution. “Science policy,
in other words, needs to be integrated into general policy planning and
program evaluation.”

Questions posed for this theme included :

(a) Should science policy considerations be integrated into the decision-
making process in much the same way that economie, financial, and social

factors are?

(b) To the extent one opts for a strategy stressing integration, how ought
the science policy function be organized in agencies and departments?

(¢) What special problems arise due to the risk and uncertainty which
are characteristic of science?

(d) Is there a need to supplement agency efforts in linking science to
policy goals with attention to the overall coherence of the nation’s R&D
capacity? Should this be a responsibility of STPO for the government and
of the House Committee on Science and Astronautics for the Congress?

Different science policy strategies are needed to meet the variety
of policy goals—The need for planning and improving the operations
of complex social systems (as opposed to development of items of
technological hardware) reveals two goals for national science policy :
(1) To provide financial and other incentives to further the growth
of institutions capable of problem-oriented policy research and social
demonstration and experimentation; and (2) to develop a more com-
prehensive policy-oriented way of generating and using knowledge in
major policy areas—such as defense, natural resources, or human
development.

Questions posed for consideration included :

(a) How can science and technology contribute to meeting national goals
during the years head?

(b) Should science and technology contributions to different policy areas
be more policy-specific?

(c) How should this be done?

3The AAAS Subcommittee notes that these objectives are difficult to translate into

concrete Congressional action, partly because Congress does not review the budget as a

g:!l;:r);d body, and partly because short-term and long-term needs have to be carefully
ced.
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Science policy requirements of State and local governments are
changing.—The AA?S subcommittee expects that the gradual shift of
government priorities in the direction of quality of life, state and local
governments will become more involved with technological issues, and
in need of a new kind of science advice. It would have State, regional
and local governments develop their capabilities for policy planning
and analysis and for program management. The Federal government
should shift its emphasis from assistance in creating scientific ad-
visory mechanisms to assistance in improving the quality of state and
local policy planning and analysis and program management.
Questions posed included :
(a) What has been the experience with Federal science policy assistance
to state and local governments to date?
(b) What are the principal science policy needs of state and local govern-
ments in the years to come?

(¢) How can the Federal government help to meet the science policy
needs of state and local governments?

International science policy cooperations demands rethinking.—The
extension of many national problems across international boundaries—
in matters of environment, limited natural resources, shortages of food,
population control, and public health—illustrate urgent problems
which can be addressed only on an international scale. Many of them
are directly related to science and technology in origins, solutions, or
both. Increased international cooperation is necessary. The starting
point is a rethinking and reform of relations amonlglg nations which
are increasingly interdependent, and impact on each other through
their industry and growth. Plans and institutions for a truly inter-
national science policy should be designed and readied for action.

Questions posed included :

(a) What has been the experience with bilateral or multi-national co-
operative projects in science and technology?

(b) What new approaches are required to deal with worldwide problems
such as man-made changes in the environment or shortages of natural
resources?

(c) What should be the respective roles of STPO, the Department of

State, and other Federal agencies in developing a new strategy for science
and technology in international affairs?

Section II. The need for diversified strategies for sciemce and
technology

Section IT develops the concept of sectorial policies for science and
technology and draws the organizational implications of that
approach. Specific strategies for linking knowledge and action in major
policy areas need to be developed for, among others, national security,
foreign policy, economic development, infrastructure development *,
Ehysmal environment and natural resources, social programs and

uman resources, and advancement of science and technology.

Aesw&»ghom about science policy and their orgamizational implica-
tions.—The AAAS committee identified three major assumptions for
science Sp(_)llcy during the fifties and sixties.
(1) Science and technology were integral components of many pol-
icy issues and therefore were the legitimate business of several depart-
ments and agencies of the government.

¢ Including energy, transportation, and communications.
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(2) Science and technology figured importantly in Presidential de-
cisions, and that therefore a scientific advisory y of the highest
quality and objectivity is needed to serve the head of state and his
polic ’Flanners. A wit X ) !

(35y he foundations of the scientific enterprise needed sustained
Federal support and therefore specialized institutions—NIH and
NSF—had to be developed to provide this support. i

These assumptions need reassessment as to their present validity
and need for change. The AAAS subcommittee recommended that the
Committee on Science and Astronautics focus its future hearings on
the entire range of institutions involved in the discharge of science
policy recommendations, including those of Federal agencies as well
as State and local governments, academic institutions, industry and
other R&D centers. .

Specific questions suggested included :

In the past, Federal science policy was structured around three organi-
zational objectives: a basically decentralized approach to federal R&D
activities; the provision of direct science policy advice o the President;
and the availability of support for basic science and graduate training from
science-oriented agencies,

(a) Are these goals still valid?

(b) What changes, if any, are required?

(¢) What new principles, if any, need to be added?

(d) If the above goals are still valid, how have they been affected by last
year’s science policy reorganization?

Diversity in Agency uses of science and technology—The AAAS
subcommittee suggests that decentralization of major R&D programs
among individual agencies has its limitations, and indicates that the
agencies have yet to develop specific and detailed connections between
their policy missions and their R&D programs. One should know
whether, and in what detail, departments and agencies with major
R&D responsibilities have defined and developed their objectives and
methods for science and technology in terms specific to each agency.

Science policy and regulatory agencies—The AAAS subcommittee
breaks new ground in pointing to the direct impact of regulatory
agencies upon R&D efforts and directions, decisions that can impose
constraints and create uncertainty that may curtail important R&D,
often unknowingly. The effects of FPC regulation of the price of
natural gas upon developing the technology of coal gasification is an
example that raises the question whether the FPC considered this
effect at all, and whether FPC consulted with science policy leaders
at the time. It is vital, according to the AAAS subcommittee, that
all regulatory policy decisions be examined as to their implications for
science (f)olicy. This is the responsibility of the regulatory agency
involved, and for the NSF’s Science and Technology Policy Office
and the Congressional Office of Technology Assessment. These offices
should become active when regulatory agency research ignores these
implications.

Social RdD.—Science policy should also extend to agency social
experimentation or demonstration and agency evaluations of different
social intervention strategies. Innovations in agency activities should
be viewed as a policy tool encompassing demonstration and evaluation
as well as traditional R&D.
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R&D strategies for broad policy areas—Additional argument for
stronger relationships between R&D and agency policy can be made
in view of the trend towards grouping Federal agencies in broad
policy clusters. “Goals, needs, resources, programs, and implementa-
tion arrangements need to be defined in terms of the policy environ-
ment characteristic of each agency.” It would be desirable to examine
the different ways Federal departments and agencies relate their R&D
to the policy missions for which they are responsible, and to ask : How
are results of R&D programs brought to bear on the policy planning
and evaluation process? At what level in the agency does this effort
toward integration and feedback take place? What results are
achieved ¢ W%—;t plans exist for improvements ?

A suggested format for ewxamining agemcy science policies—The
AAAS subcommittee suggested that the heads of several agency pol-
icy Flanning and evaluation be asked to appear at hearings. If the
results prove useful, OTA could be invited to hold hearings on agency
science policy, examining one agency at a time. Later, a more ambitious
examination could be undertaken, focused upon major policy areas
that involve several agencies so as to delineate the division of labor
among them and to highlight organizational issues. Such science policy
reviews might inquire into national security, foreign policy, economic
development, infrastructure development (energy, transportation and
communications), physical environment, natural resources, social pro-
grams, human resources, and advancement of science and technology.

Questions suggested included :

(a) What are the science policy objectives of agencies administering
major R&D programs?

(b) How are science policy implications of regulatory decisions assessed?

(c) Hov; can science policy be use in planning and implementing social

rograms
' (f)r For which specific functional policy areas should science policy
strategies be developed?

(e) Ho;v do Federal agencies relate their R&D activities to their policy
missions

(f) How can STPO, OTA, or the Committee on Science and Astronautics
facilitate the development of sectorial science policies?

Section I11. Institutions needed. to Link R&D to Public Policy

Section ITI examines the institutional requirements for using science
and technology in pursuit of social objectives. The public sector needs
new institutions and cooperative arrangements to perform policy-
oriented research for different levels of government. Work by these
institutions should include experimentation and testing in real world
environments. Much can be learned from the institutional innovations
which accompanied breakthroughs in agricultural and military R&D,
but direct transfers of institutional arrangements from one policy
objective to another will not work. Against this background, the
AAAS committee poses the question: how do the various departments
of the Federal government today perceive the task of developing or
revitalizing institutional networks for putting knowledge to work and
linking the separate functions of research, technological development
and social application? It can be asked also whether the social intro-
duction of new technologies should not be left to the forces of the
market. It is increasingly obvious, to the AAAS subcommittee, that
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research and development can come to fruition only if equal attention
is given to the appropriate institutional and social arrangements sur-
rounding innovation. “Linkages between research and technology and
social change are too important to be left to circumstance.”

Institutional requirements for gvolz'cy research.—Attention is needed
to the linkage between the Nation’s research and development goals and
its research and development institutions. Most attention to date has
focused on goals and managing R&D, while the research system itself
has received little attention. Most R&D institutions came into being
in response to older social goals. “Are they willing and capable to re-
spond to new political objectives

Specific questions suggested include:

The success of military R&D during and after World War II and of
agricultural R&D around the turn of the century illustrate the need for
building institutions capable of linking R&D to current p_ollcy purposes.

(a) Is sufficient attention given to the application, experimentation, and
diffusion stages of R&D in the public sector? ;

(b) What has been learned from the private sector in this respect? What
has been learned from other countries? ]

(¢) Which policy areas are doing well and which are doing poorly? What

can be learned from both success and failure?
(d) What can government do to remedy deficiences? Should government

become involved at all?
(e) Specifically, what should be the roles of STPO and of other govern-

ment agencies?

(f) Are there characteristics common to institutions responsible for
policy research, social experimentation and demonstration, testing of public
investments in new technologies, and other forms of using R&D in the
public interest? What has been learned from organizations such as COMSAT

or government-university-industry consortia?

(g) Should Congress study alternative institutional arrangements to
foster debate on the issue? Should it do more than that at this time?

Section IV : Cenitral science policy responsibilities.

Section IV describes the potential role of the NSF’s Office of Science
and Technology Policy in advancing new science policy goals. This
office could become a center for analysis of R&D policy options and the
science policy implications of public policy developments. Several un-
resolved issues caused by Reorganization Plan No. 1 of 19783 are identi-
fied and discussed, including the double role of the science adviser, the
split between military and civilian science policy and the remoteness
of the science adviser from the President.

A policy reearch focus for STPO.—The AAAS subcommittee sees
the role of the STPO mainly as one of stimulator, facilitator, and
monitor of all aspects of Federal science policy. It could closely follow,
evaluate and synthesize the efforts of agencies to develop specific R&D
strategies and institutional networks for innovation. The subcommit-
tee believes the STPO would be well advised to focus on high-level
policy research and attempt to exert its impact on decision making
through the quality of its studies rather than through attempts at exer-
cising authority. “If STPO is good at this task, it will provide indis-
pensable assistance to OMB and the President’s principal staff, as well
as to the operating agencies involved. Ideally, STPO would supple-
ment the work done by OMB by introducing a longer time frame into
the assessment of policy options than is allowed by the 24-month per-
spective of OMB’s budget cycle.” Agencies would analyze their spe-




22

cific areas of responsibility, and STPO would do so for the entire
government—giving priority to issues straddling agency lines, or with-
out a lead agenczr.

A science policy advisory committee—The AAAS subcommittee
recommends that a science policy advisory committee be created. It
would consist of informed ingividuals from many disciplines and occu-
pations, responsible only to the science adviser, and would re-establish
a vital link to experts outside the government.

The dual role of the science adviser—The AAAS subcommittee
noted concern over the potential conflict inherent in the science ad-
viser’s double role as policy coordinator for agency policies and re-
cipient of Federal funds for his own NSF programs. Unquestionably
this arrangement is awkward and eventually it must be changed.

The separation of military and civilian science policy advice—
Reorganization Plan No. 1 has caused a most serious problem for the
relation between civilian and military R&D advice. A definite split in
sources of this advice is part of the new arrangements. The science ad-
visory function based in NSF is not expected to perform the former
role of PSAC in questioning and evaluating military R&D. Science
policy advice for national security is no longer the responsibility of
the President’s science adviser. “It probably is not even the ré-
sponsibility of any single individual ...” The A A AS subcommittee rec-
ommends that this important issue be raised for clarification.

The President and science policy.—The AAAS committee expressed
concern over the increased difficulty in bringing science policy matters
to the President’s attention, saying: “We suggest that the committee
ask how damaging it could be in time that science policy is absent from
the President’s office and from his most intimate circle of counselors.”

The immediate future—Lacking direct access to the President, “the
only avenue open to the science adviser for the immediate future will
be to work as closely as possible with OMB, the Domestic Council, the
the President’s Economic Adviser . . .”

Questions suggested included :

.(a) How does STPO, after almost one year’s experience, define its prin-
cipal responsibilities?

(b) \Vhat has been achieved so far? What is planned for the future?

. (c) How have STPO’s relations with OMB and other offices of the Execu-
tive Office developed? And relations with agencies and departments?

(d) Should STPO see its principal task as defining policy options for
R&D decisions and analyzing science policy implications of major policy
issues? How is this done?

(e) What arrangements for external advice have been made or planned?
Should there be a permanent body advising the science adviser?

 How successful has the science advisor been in combining his roles
of science advisor and head of NSF?

(2) How serious has been the effect of separating civilian from military
science pohgy advice?

¢ o is responsible for science policy advice regarding national secu-
rity and foreign pollqy, and how is this function carried out?

(i) What can be said about the long-term effects of removing the science
advisor from direct advisory responsibility to the President?

Section V. A word on Congressional responsibility

. The AAAS subcommittee anticipates broadened general science pol-
ley responsibilities for the House Committee on ggience and Astro-
nautics under the recommendations of the House Special Committee
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on Committees. It also anticipates substantial use of OTA by Congress
to study budgets, evaluate programs, and 1dent1ff new policy issues
for Congressional action. OTA also should be able to help Congres-
sional committees on specific matters.

Tue InpustriaL Resgarce InstrTUTE, INC.

The report of the IRI study group to the Committee on Science and
Astronautics found, in reviewing the national programs that are ur-
ently needed and the difficult technical management and policy prob-
ems that must be surmounted, that it is “critically important” for the
House Committee on Science and Astronautics to pursue several lines
of inquiry as to the adequacy of the recently established science policy
or%anization and to provide a forum for examination of refinements
an

alternatives. Selected excerpts from the study group’s report
follow:

The nature of the challenge
. . . the nature of our technical problems has changed since the
OST was founded, because performance systems have been re-
laced by economic systems in our high priority needs. This shift
grings with it a powerful new set of policy issues with the neces-
sity to include not only science and technology but also economic,
social, legal and political factors.

The National Science Foundation
The study group recognizes the need for the NSF to sponsor and
support the abilities and contributions of the University science com-
munity. At the same time, the NSF “ . . is not culturally suited to
intercept the industrial research science scene and even less the world
.of technology. 3
. . . we suggest that the Committee pursue the matter of qual-
ifications within STPO to bring experienced judgment to Dr.
Stever’s assistance in the cost-benefit and incentive aspects of in-
corporating new technology into commerce and society.

Authority level of the new structure

Testimony before the Committee is cited questioning whether the
new science advisory mechanism provides Dr. Stever with authority,
mechanism and “clout” for science and technology overview. “We be-
lieve it would be unwise to take a long term “wait and see” risk in this
connection . . .” The study group urges the Committtee to continue
monitoring the effectiveness of the structure to marshal the justification
logic for critically important technical directions and appropriately
in%uence the budgetary process.” :

The study group suggests attention to Dr. David’s proposal that the
Science Adviser have t%ie powerful prerogative of executive authoriza-
tigq of Federal R&D, and the concept of a statutory term for the
advisor.

Ability of QM B as a recewer of technological advice

We believe there is good reason for the Committee to inci]ugre
further as to whether OMB is developing a strength of techno-

86-154—74—38
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logical understanding sufficient to receive and give judicious treat-
ment to advice from the Science Advisor, the mission agencies
and industry. .
* * * *
In particular, we recommend that your Committee examine the
. . . links between OMB, STPO and mission agencies in the light
of evidence that they are effective in the budgetary process.
Mission-oriented agencies
The study group approves plans to make the FCST a Commit-
tee of Assistant Secretaries, for this mode of operation is critically
important to the Science Advisor’s role. Again, it calls attention to Dr.
David’s concept of executive authorization as to the tool or prerogative
by which the Science Advisor could be more effective.

Dual burden on the Science Advisor

In our view the Committee should examine a body of opinion
as to whether there is a necessary association of these functions
or that better results would be expected of a Science Adviser who
is not only underburdened as to the NSF directorship but also
independent in his treatment of the NSF. . . .

Absence of Defense R&D from Science Advisor’s scope

It is suggested that the Committee look into coordinating Defense
research and development with civilian technology so as to “derive
timely benefits from defense R&D without compromising its special
nature and mission.”

The interface between science and technology

The study group emphasizes that technology and its close partner
economics will be more important than science in many of the difficult
decisions ahead. It notes the need for a “continued and purposeful
mix of basic and applied research to refine and generate technology.”

Public reporting
It is also suggested that the Committee examine the merits of a public

1r)epo'x('ltsing role for the science advisory apparatus, as proposed by Dr.
avid.

Adequacy of the present structure—the central questions

According to the IRI study group, the matter of adequacy of the
g:esent structure transcends any question as to whether science has

en downgraded. Rather the question to be addressed by the Com-
mittee is whether the present arrangements operates effectively:

% (a) To review the activities of the mission agencies on an overall
asis ;

(b) To study and judge their interactions and to balance their rel-
ative merits and priorities;

(¢) To provide the Chief Executive and Congress with an overall
view that includes a creative synthesis rather than the least common
denominator of many pressure groups.

Stated more broadly the Committee should seek to determine
whether the Science Advisor and the apparatus supporting him pro-

vide a unifying point of sufficient authority and competence within the

25

government to ensure coherence in policy, wisdom in decisions and
effectiveness in organization for: e - e

(a) Taking timely counsel from the broad, pluralistic participation
in study and discussion that lead to great national decisions;

(b) The solving of mission problems involving high technologic con-
tent and the participation of more than one agency ;

(c) Continuing consideration of defense research, development, and
of technologic and engineering activities in the industrial sector;

(d) A basic research program intelligently integrated with the
above in quality and quantity ;

(e) The development of a trained manpower resource geared to all
the above.

The scale of this task raises again the questions:

(a) Should this assignment be one unhampered by a further respon-
sibility for administration of NSF¢

(b) Does the task call for additional authority (clout) and if so how
can such authority be installed in the function without resorting to the
unreliable base of presidential closeness or the short term influences of
political change?

Tar CoNGRESSIONAL RESEARCH SERVICE

The CRS report identified the policy implications of the Committee
hearings of July 1973 and selected, unresolved problems; presented
several considerations for committee action ; and closed with 15 specific
questions for future hearings.

Policy implications of the July 1973 hearings

CRS identified the policy implications of the hearings from five
points of view:

1. Effect on the science adwisory mechanism.—The scheduling of the
July hearings so soon after the Reorganization Plan may have forced
NSF and OMB to move faster in arrangements for NgF policy as-
sistance to Dr. Stever. “With the emerging energy crisis and the dis-
tractions in the Executive Office by the revelation of events related to
Watergate, it is doubtful if the NSF director could have commanded
the attention of the OMB so promptly had the hearings not made this
necessary.” ;

2. Effect on relations of agencies to the science adwisory mecha-
nism.—No evidence was seen to indicate that the hearings had im-

roved inter-agency relationships in areas for which NSF and Dr.

tever assumed the coordinating functions of the OST. Future hear-
ings should include witnesses from some agencies to provide more
insight on how the coordinative system is working, as well as the NSF
Director’s assessment of agency relations with his office.

3. The ability of the Committee to obtain statements and testimony
from the Ewecutive Office science advisory wnit.—The limited ap-
pearences of Dr. Stever in his Presidential science advisory role did
not tell much about whether executive privilege may be an obstacle.
While other science advisers did not invoke executive privilege, should
NSF assume a more influential position the chances of it invoking
executive privilege may increase.
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4. Effect of the hearings on attitude of the scientific community.—
The hearings probably had a maximum policy impact in providing in-
formation on the executive science advisory system to the scientific
community. The hearings publicized the A dministration’s intention to
rely more extensively on a wider segment of the scientific community
through ad hoc groups than in the past.

6. Effect of the hearings on funding and direction of the scientific
effort.—The hearings registered the Committee’s concern that the level
of funding for research and development did not compensate for in-
flation so that the actual level of effort was on the decline, The hearings
also registered strong disapproval of impoundment, of science funds
by OMB. In January 1974, OMB Director Ash is reported to have an-
nounced the discontinuance of im oundment, in favor of placing funds
In reserve. “The Committee may have had an impact on the OMB ac-
tion in releasing all NSF FY 1974 funds in December 1973, but we

})elieve” it is more likely that the energy crisis was the motivating
actor.

Selected unresolved problems
CRS identified five unresolved problem areas relating to the 1973

reorganization :

1. Direct access to the President.—The scientific community appears
convinced that direct access to the President by the Science Adviser is
necessary. The White House staff tend to become an inaccessible elite
necessarily concerned with power and tactical maneuvering for posi-
tion. The hearings brought out that (1) a voice from the ite House
has more “clout” than a communication from N SF; (2) it would be
extremely difficult for NSF to get a message to the President through
the tiers of non-scientists in the chain of command.

2. Dangers of the “all eggs in one basket” syndrome.— The present
policy arrangements appear designed to weed out options in science
advice and to present a single choice by “proven management tech-
niques . . . cost effectiveness . . . accumulated analytical wisdom.” A
Presidential science apparatus should help to identify multiple options
th}?t warrant some support, even when the bulk of the effort goes else-
where.

3. The role of the science Adwiser serving am elected official —
Whether the Science Adviser and advisory i')odies that advise the
President should publicly differ with the President, is an issue which
might be explored to clarify the roles of science advisors in the politi-
cal environment close to the top of the Executive hierarchy.

4. Interagency coordination—The Federal Council for Science and
Technology is not an effective body for interagency coordination of
Federal science progmms. This coordination, including determina-
tion of priorities and formulation of a strategy for science, is a vital
question, %

5. A summary evaluation of the reorgamization is needed.—Re-
organization Plan No. 1 was decided pon without consulting either
the NSF Director or the National Science Board. New responsibilities
were assigned to NSF without supplementary resources and the Foun-
dation had to divert manpower and funds from other programs.
Despite a small budget for FY 1975, OSTP plans to examine in
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depth such broad subjects as international science and technology,
materials, the world food situation, the role of social research and the
transfer of technology in the civil sector. i .

CRS reports it has seen nothing in the Eubhc record which really
appraises fxow the new functions assigned by the reorganization have
impacted upon the Director and the NSF. It notes Dr. Stever’s testi-
mony that lge had underestimated the problem of his new responsibili-
ties, and suggests exploration of this matter. \

CRS notes too the designation of Dr. Stever to represent. the Presi-
dent in international scientific programs, including chairing such joint
bodies as the U.S.~U.S.S.R. Joint Commission on Scientific and Tech-
nical Cooperation. This new major responsibility is a third “hat for
the NSF girector, one that can be demanding of time and energy be-
cause of foreign travel.”

Considerations for future Committee action

CRS cannot see any course of action for the Committee other than
to continue the lines of inquil('iy begun in the July 1973 hearings. Five
specific commentaries included : !

1. The present science advisory arrangements are considered tran-
sient and Fikely to change considering the dg)arture of Treasury Sec-
retary Schultz and Dr. Sawhill from the OMB, which have closed
two of Dr. Stever’s channels to the President., 4 g

2. The Committee may wish to continue the initial objectives of its
hearmﬁs. AN 3 :

3. The Committee may invite suggestions to improve the present
system, CRS offers 11 specific suggestions for the committee to ex-
plore. ; v

4. The Committee could reexamine proposals for changes in the
Federal science structure. Over the years many proposals have been
examined by the Committee, including its own proposal for a National
Institute for Research and Advanced Studies, other organizational
suggestions for Federal science and technology, and those to improve
the former OST and Executive Office organization. Summarizing,
CRS suggested that the Committee can serve both immediate and
longer range national interests by considering the various alternatives
for science advisory organization and perhaps taking a position with
respect to those it considers meritorious. T

5, The Committee can continue to monitor the situation for Federal
support for research and development and the role of science in gov-
ernment. CRS called attention to allocation of resources by the “fire-
bell” approach. “The Nation consistently whistles up in time of crisis,
turning to science and technology to provide instant answers to ﬁrs’t
one urgent problem, then another . . .” CRS highlights Dr. Stever’s
discussion of the “crisis approach” and his assignment of first priority
to the need for the Nation to be freed from the trap of having to use
science on a crisis-to-crisis basis. On the other hand, Dr. Sawhill of
OMB saw advantages in a crash Ergfmm response to the demands
of a crisis. The questions which should be answered is whether Dr.
Sawhill’s rationale represented OMB and Executive Office philosophy,
or his own. Is a crisis situation indeed necessary before a problem can
be addressed? “Only by anticipating problems and planning ahead
can quick, flexible, and orderly responses be mobilized. Forward plan-
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ning can help ameliorate a crisis situation. At very least, such a stance
lcan greatlj,r’ reduce the costs of national adaptions to great chal-
enges . . .

6. An overview of biomedical research issues is needed Lacking in
the present organization is some source at the White House level in
the biomedical and medical sciences that can consider and advise on
the role of the Federal Government on policy questions.

Quéstions for future hearings

CRS concluded its report with the following listing of 15 questions
which the Committee might wish to ezgﬂore in futureghearin S.

. 1. Who or what is providing edvice PSAC formerly provicﬁad? Spe-
cifically, what groups have been utilized and how ¢

2. at is NSF doing to assure that the several national programs
of research and development—energy, health, transportation, educa-
tion, social systems, and renewable and non-renewable resources amon,
others—are coherent and coordinated across departmental lines anﬁ
that Government efforts are coordinated with industrial efforts ? What
are other departments and agencies doing to help Dr. Stever? What
Ei;ﬂ(')eée'lz‘lzces, if any, do they see in relations ips with NSF as compared

8. What further developments have there been in makin the Fed-
eral Council for Science and Technology a more useful mecganism for
interagency coordination ? Meetinis of the Council since July 1973¢
Actions taken? What committees have been activated, reconstituted,
or newly created ! What staff support is provided and by whom ? Meet-
ings held, actions taken, and future plans for these committees? What
arrangements are there for interface of FCST structure with the non-

overnmental scientific and technical community§ With the National
gcience Board ?

4. In November 1973, Dr. Stever told an Appro;iriations subcom-
mittee that he had “unéerestimated” the extent of Ais science poh’cg/
%?Kombz’lz‘tz‘es “when we first had these responsibilities thrust on us.”

at is Dr. Stever’s distribution of time among his multiple roles?
How much additional authority has he delegated to subordinates in
order to free himself? How are the duties bein institutionalized
within NSF so that they would be carried on when Dr. Stever leaves at
some time in the future?

5. How does STPO differ from OST ss to organization and ap-
proach? In assignments? Are its resources considered adequate to 50
its job? How does Stever use the office? What are the interrelation-
ships of the Office of Energy R&D and STPO? What is STPQ’s pro-
gram emphasis? Relations with departments and agencies? Mecha-
nisms for coordination? Contacts with the scientific and technical
commumt%? Evidences that the views of this community actually
reach the President ?

6. Who in EX OP is using science advice from NSF# What chan-
nels are used to obtain this advice? How is the President kept informed
of developments? What evidences are there that the ite House
actually cares, that it partlcigt;tes in decisions knowledgeably? Who
makes what d’eclslons with what knowledge ¢
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k re any indications that NSF is rising in the ewecutive

kigraﬁl}fytg is it fz')o soon to tell ? g rise g ctgl,lt? exegx;:we hierarchy is
ecessity for NSF success and an in jonofit.
bogl.l%Vrlllat arey;;he implications for NSF of pending legislation to re-
organize energy R&D ¢ How does Dr. Stever interact with Dr. Wein-
i Ot

beg.g#hzgeothg' orgamizational arrangements haye been proposed to
strengthen the science advisory structure ¢ Examples are a Technology
Resoyrces Council in EXOP ; and a Council of Scientific Advisers. :

10. Is “riding the waves” a viable strategy for research and devqli
opment funding? Dr. Stever said that in the long run science wi
benefit from the present situation because it will be riding an energy
wave for the next few years. When asked if this would be disastrous
for science, he said a study of the ups and downs of science over glxe
last 30 years showed that we’\fnii %lways ridden waves. Waves of the

i asic issues of life. 3 }
fu?fmmﬁ I;Seﬂ;:lb on crisis motivation as a basis for action regard-
ing science and ology ? Dr. Sawhill approved this idea; Dr. Stever
sald we need to release ourselves from the trap of having to use science
igis-to-crisis basis.
onlaé.c I‘IiItl)“]w are health research, and defense research, under other
Associate Directors in OMB, coordinated with energy and science?
The question was asked of Dr, %ﬁ.‘whﬂl at the July 1973 hearings but
ral answer was receiv y :
ong.a n: is providing the counterveiling advice to balance the
“monolithic pressure of the Defense Department” on military tech-
nology? All the scienmdvisers except Dr. David are on record as
istering concern on this point. by, oy

= fbeW hagt can be done tophelp Dr. Stever in his job? What can the
committee do? What can the scientific societies and the scientific com-
munity do? What have they done since the plan became effective ¢

15, at inhouse scientific and technical capability does OMB have
to make it competent to determine relative priorities in allocations of
resources for competing civilian R&D programs$



QUESTIONS ARISING FROM THE FIRST PHASE OF THE
COMMITTEE INQUIRY

The first phase of the Committee’s hearings on Federal Policy,
Plans and Organization for Science and Technology were completed
in July, 1973.

The record of those hearings helped ‘to identify and crystallize
many of the issues, problems and concerns which abound wherever
:;d whenever the matter of effective science policy and science advice

erges.
sp}}; {zll&lwing 24 cat:ﬁomes of questiong have been developed in re-

e concerns then expresse i
oy e P and as a general guide toward

Functions of a Science Strategy Center

m‘}g’%at tzgmre thg central ingr:aldients of a “strategy center” for the
1lizatlon of science and technol i ¢
Srentnion . echnology for public purposes?
How important is the gathering of a current data base on
opportunities, needs, and research directions to be exploited ?
ow 1mportant is the existence of an analysis team to examine
the data base in order to draw from it policy recommendations for
consideration at policy levels?
pOII-iIg;vlzhoiﬂd tl&etxl‘lelations}%ip be chaflacterized between those at
vels and those performing t 1 i
e P ng the analyses of science and
What are the requirements of those at science and technology
policy levels, with respect to authority for decisions, ability to
mobilize full national support for decisions, ability to obtain ini-
tial funding, access to the Congress for presenting testimony to
authorizing and appropriating committees ¢
What are the requirements on the analysis team at the center
for such fields of expertise as economics, political and social assess-
ments, urban problems, legal problems, and international affairs?
Can such non-technical expertise be adequately integrated into
analyses when supplied by other ncies, or does it need to be
organizationally a part of the analysis team in STPQ ¢
In determining the scope of issues suitable for analysis, should
gﬁe s%nalﬁlst }feam betsu]n:ct 1;to restraints from the White House,
ou ese restraints be applied int §
anﬁysis? pplied at a later point in the
the analysis team, in addition to its responsibility for ass
- - ., . - ess-
Ing major problems and opportunities in scﬁsnce and);echnology,
must also implement international science agreements, respond to
uests from the White House for analyses of urgent scientific/
political crises, and attend to the health of the national science and
technology system, will it necessarily have to limit its scope to
1ssues 1n crisis? Can it do any orderly planning to avert crises?
(80)
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Democratic Control of Technical Advice

The American Association for the Advancement of Science analysis
of the President’s science advisory mechanism concludes that the role
of technical experts ought to be subordinate to democratic control.

Where are the points of entry for expression of political opinion in
the STPO structure? Or is the opinion of the President’s Science
Adviser supposed to be apolitical and value-free, with political values
injected at a later point ¢
A Stable Channel From Science Policy Studies to Decisionmakers

The importance of continuity in policy formulation and analysis is
repeatedly stressed in the literature of science policy. The place of the
President’s Science Adviser in the hierarchy of executive opinion-
forming raises questions as to how a stable pattern in the flow of policy
advice can be sustained.

Testimony in 1973 by the Secretary of the Treasury, and by the
principal OMB science official, to the Committee may be somewhat
vitiated by the movement of these officials to other pursuits shortly
after giving their testimony. Even if STPO generates the highest

uality of studies, and the President’s Science Adviser translates
them 1nto the most considered and incisive %uidanoe, who will be pre-
pared to make use of this guidance or read the supporting studies with
understanding based on long familiarity with the issues they discuss?

Future Planning vs. Current Program Monitoring

At what point in the evolution of a large new technological issue is
it imperative that the office of the President’s Science Adviser with-
draw from the scene ?

For example, in his testimony before the Senate Space Committee,
Dr. Stever referred to his responsibilities “in the energy area,” and in
particular to the “Office of Energy R&D Policy.” Such responsibilities
cannot help becoming operational. They are, accordingly, enormously
time consuming. Because they involve decisions affecting ongoing pro-
grams, they command highest priority of attention. (Long-range plan-
ning is almost always put aside in favor of short-range operating
decisions, in an agency with both kinds of functions to perform.)

Will not such priorities divert Dr. Stever’s operation from science
and technology policy to pro?am monitoring in specific areas of
national effort, while the equally important but less urgent task of
science and technology planning goes unattended ¢

Measuring Policy Effectiveness
Against what criteria does the President’s Science Adviser propose
to measure his own effectiveness and that of STPO?
In enhancing the utility of scientific knowledge for public pur-
Eoses? In increasing the level of governmental effort toward the ful-
Ilment of priority programs? In building necessary institutions of
Government? In searching for incentives to motivate private efforts
and in applying such incentives? In detecting and removing obstacles
to technological progress?
An Annual R&D Policy Report
A number of witnesses and commentators have suggested the utility
of an annual report on issues and policy actions at the level of the
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President’s Science Adviser. Presumably, such a report would resemble-
in scope that of the National Science Board. However, there would
also be important differences: the Board’s advice would come from
outside the executive establishment while the President’s Science
Adviser is intimately within it. Would his report then tend to cover
matters after the fact rather than proposals for future action? What
functional ﬁurposes might such a report serve? Would it be fair to-
say that such a report might :
Provide for a continuity in the evolution of national science and
technolo(%y policy ?
Provide a longitudinal record of change in policy for Congres-
sional inspection ?
Alert tﬁe Congress to emerging issues likely to involve legis-
lative action?
Provide communication to the science and technology commu-
nity nationwide about focal issues, to invite the building of a
national consensus of informed opinion ¢
Maintaining the Quality of Science Policy Studies
. If STPO and the President’s Science Adviser are not equipped with
line authority for the control of policy or even for requiring reports
or funding decisions, then their impact on policy appears to depend
on the quality of their studies of major policy issues. What proce(fures
have been established to ensure that they achieve and maintain this
level of quality ¢ Specifically, what procedures have been established :
To insure selectivity of issues so that the limited resources of
STPO are reserved for issues of paramount national importance?
To communicate to agencies concerned with these paramount
issues the intention of STPO to take the issues under advisement ?
To mobilize the best available personnel with expertise in these
issues to study them ¢
To assure that before policy studies and reports are issued they
are of the requisite quality and objectivity ?
To assure that STPQ also maintains a continuity of expertise
in the areas for which it has assumed policy custody ?

Balancing Industriol R&D

If, as Dr. Stever has suggested, the “best check is the results,” the
question arises as to whether this principle has relevance to the ob-
served fact that different categories of industry in the United States
show wide differences in level of technological skill and achievement,
and in their use of the resources of science and technology.

Is it considered within the scope of STPO or the RANN program,
to ascertain and measure such differences, and devise corrective meas-
ures, incentives, and opportunities?

Science and Technology or Science vs. T'echnology

Is a conflict developing between the community of science and the
community of technology? At its inception, the National Science
Foundation was told to concentrate on the support of basic research.
Personnel in NSF were thoroughly indoctrinated in this policy. Sub-
sequently, when the NSF charter was broadened to encompass applied
research and exgloratory technology, a tendency might have been
expected for staff resistance to this expansion in scope. Similar con-
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i i ities in the Nation
i ht also be expected in the two communities iI 5 s
iciclfr:xtcellr'um;gd with these rglated but dlilf;rent htlclad:h%f ;:11:!11{13 xgs!:)llsu(txi)cl;n
ict, if i d it should exist, would come t
?rllc:l,l;fOEg: %f 11:he President’s,Scienca Adyviser. A number of questions
arise in this context : ,
onflict evident or in prospect?
Eggvc%:sc the National Science Foundation staff resolved th?
difference between science and technology in 1ts p}'ogrggmgw
Is it possible for the Science and Technolo Pohciy ce -
combine representatives from both science an technology on 1
i Is? 3
ad}v)lgg:y t}Il): Isniaﬁ' of STPO reﬁec;. the dual nature of the Science
iser’s scope of responsibility A
A(%{;(szgit indll)lstrial cgiticism of the tendency toward irrelevance
to social problems of much university research, presumably in-
cluding tﬁat sponsored by NSF, suggests the need for some 1;11-
stitutional means for the closer coupling of such research with the
industrial user. Is such an institution in prospect, and if not thex;
what means might be entertained for improving the function o
technology transfer from the basic science laboratory to applied
science and technology in industry ¢

STPO Staff Organization i '

Should the STPO organization be established by categories of
social impact, scientific disciplines, agency missions, or some combina-
tion of these? In other words, should it be a miniature national goals
staff, National Science Foundation, a scientific OMB, or some com-
bination of several or all of these?

STPO Operation - w

It is understood that pressure is being applied to administrators of
Federal research laboratories to contract out an increasing fraction
of their programs. i i

Has the issue of inhouse versus contracted research received analysis
at the STPO level? Will it? How does STPO view this issue now!
Does STPO propose to conduct its own analyses entirely inhouse, or
will it resort to contract studies as the basis for policy determinations?

Regulatory Agencies ;

How can the Science Advisor establish rapport with the regulatory
agencies whose work has a significant technological content ¢

The substantive aspect of regulation re&ulres scientifically-devel-
oved standards and criteria, Should the Office of the President have

the obligation to assure scientific excellence in establishing these? Is

there also an obligation to assess the social consequences of regulatory
decisions based on scientific findings?

Ad Hoc vs. Continuing Science Adwisory Pa.mfls .

The asserted preference of the President’s Science Adviser for ad
hoc advisory panels over advisory units possessing continuity seems te
carry the implication that the emphasis of his office will be on crisis
management rather than on development of a continuity of expertise

to deal on a sustained basis with persistent, recurring, and emergent
issues.
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Does this preference for ad h i i iti
st e cI:i Tedren oc panels indeed forfeit apportunities

Science Coordination and the New Federalism

Has the Science Advisor established contact on policy planni

» . n
programs, or information exchange, with science adI\)risor};r grganlilei%
tions at the State Government level ? How does STPO propose to re-
spond to the President’s concept of the “New Federalism”?

L?«Zczlta'tw’i;& of the Adwisory Role of Technical Societies
. Advice from technical and scientific societies can be very u
it hg_s its limitations. One of the main problems, of cou:ge, lsse ﬁh{bﬁ
continuity. Officers of such organizations tend to be replaced annually.
yet it is the officers who tend to be called on to speak for the groupf
. How does the Science Advisor propose to achieve continuity of ad-
vice on changing trends from this source? Would it be useful to con-
duct as much as possible of the advisory relationship in writing, so as
to have a record that succeeding officers could consult? Or wou d it be
worthwhile to encourage the formation of policy boards within the
technical societies, serving for longer periods than a year and perhaps
v;'llith membership serving staggered terms to achieve continuity? A
third course might be to Iimit the substance of such advisory activities
to ad hoc and transitory problems rather than continuing issues. A
fourth solution might be to select senior advisory panels without ref-

erence to the membership of panelists in technical societi
i pofp chnical societies. Are these

Elevating the Federal Council

The Federal Science and Technology Committee of the Industri
Zfl?)ersesag::lngstltgte lgttﬁ,chies importa,nc%’{o makinﬁsthe Federa?C%%ﬁ:?}
and Technology a committee i 1
ra%ler than ofh lower level dflse;gates. R e
owever, this issue involves much more than the question of inter-
agency control and direction. Detailed technical knoqwledge anfdlv:ge
acquaintance with personnel with related expertise throughout govern-
ment agencies are at one pole and senior level authority and breadth
of scope are at the other. As the civil servant rises in the hierarchy of
executive authority, the first set of qualities diminish while the second
increase. Persons lower down in the hierachy provide continuity of
grogram and planning, as well as technical expertise. Yet, the gap
hgtween technologists at these levels and the Assistant Secretaries
igh above them tends to be wider than that among Assistant Secre-
ta.IEIes of QIﬁ}S;riI}‘llt I%epartmilts of the Government.
ow might the Science Adviser close this gap, or prese
F(ideral Council the expertise that tends to be logstg:rhengoorgr?ait:?o;};:
ie egated to upper levels? As a practical matter, the intra-agency gap
etween technical expertise and policy control tends to widen unless
positive steps are taken to close it. Relations between the technical
staff and the Assistant Secretary require a lot of attention. What

means are th i i i :
(et ere to achieve both inter- and intra-agency policy

Ewecutive-Legislative Science Policy Seminar

What would be the utility of a seminar series in which th -
ship of the Federal Council for Science and Tecv}Zno(iogy enl:agmp};?i‘-
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odically with the members of the Science and Astronautics Commit-
tee, or with a selected group of Members of Congress from a number
of committees, to explore In depth, one at & time, the most salient
issues of mutual concern ¢ "

What alternative operational arrangements might be tried to
couple these two institutions in a constructive cooperation? How can
the two institutions be assured that they share a common data base
for policy decisionmaking?

Strengthening International Science Policy in Government Agencies

To what extent and with what effect is it the res onsibility of the
President’s Science Adviser and STPO to work for the adequate staff-
ing 0:5 science and technology policy units in other agencies of Govern-
ment ¢

For example, the U.S.-U.S.S.R. science agreement appears to be
centered in STPO. Other international arrangements are managﬁd out
of NSF, by the Bureau of Science and Technology (SCI) of the De-
partment of State, and by the Foreign Office of the National Academy
of Sciences. This diffusion looks like an awkward arrangement. While
an active role for the Science Adviser and STPO may be reasonable in
the evolutionary phase of a new international agreement, the sustained
implementation and monitoring of established agreements would seem
ap ropriatelg to be located elsewhere.

hould it be a responsibility of the Science Adviser to ensure that
recipients of such continuing operations are adequately staffed, funded,

and supported ¢
The Federal Function: Military and Space vs. Civil Programs

Is it necesarily true that as R&D priorities shift from defense and
space to civilian needs, the support and coordination functions of the
Federal Government will diminish? Has this been the case, for exam-
ple, with either the environmental or the energy crisis?

Major Categories of Budget Allocation

The major problems of the United States today and in the early
future appear to involve energy, the environment, materials supply
and conservation, food production and allocation, and shoring up a
faltering economy. Yet, although the %roblems are multiplying and
the opsortunity to search for solutions through R&D would seem to be
expanding, the level of R&D investment is, if anything, declining.
What are the implications for the leadership of the national scien-
tific effort if this assessment is correct ?

For example, defense and space were and continue to be inherently
Federal concerns. But as Government attention shifts to problem areas
like the food/population balance, materials supply, housing and urban
development and urban transportation, there is a tendency toward a
lessened Federal role; traditionally these have been commercial or
municipal concerns. However, Federal funding is implicit in contem-
Eorary social programs. Should the scientific aspects of such programs

o left to local initiative, or is there a role for scientific intervention
controlled at the presidential level ¢

Is not this a prime example of the need for a structured national
science policy ¢
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Staffing OMB For Science and Technology Budgeting

Given the somewhat conflicting motivation:
C ! 1 s of the budgetary and
sscl_enoe advisory functions, .wqullg%t not be desirable for the %resligent’s
é:lence Adviser to exert his influence to encourage the strengthening
o Xhe OMB staff competence in science and tech;a(ﬁogy?
fuller appreciation by OMB of the potential contributions of sci-
i}r:ce and technology to national welfare, economic development, and
the solving of problems of materials, energy, and environment r.r,xight
increase the selectivity and eventual productivity of Governme;m-sup-
ported R&D. Should this principle be emphasized to OMB ¢

Budget Cycle vs. R&D Time Cycle

The OMB develops its scientific and other budget
] rograms
;nnual basis. A great deal of our scientific researc}%, hgwe%:r negcrllsﬁ
e Igla.nned and programmed on a much longer time scale. :

oes the Science Adviser take this difference into account? Is it not
possible to formulate or tabulate scientific research programs over a
three-to-five year future on an outline basis—at least in a few selected
categories of definitely needed national research ?

The Role of R&D in Decision-Making

A number of knowledgeable people in both Gov i
k { ernment and -
:gnzlremqoqcemed_ttﬁmtt ma]o‘x?ul dec?s.mns will be made involvinlg];ldllll:-
issions without care onsiderati i ir scienti
tecg‘mological s consideration of their scientific and
or example, a significant number of such decisions are s
made with regard to energy and materials during the next f:v!;eyte(;}‘):
Will these decisions be made primarily, or perhaps solely, on the
basis of economic factors? Or cost-benefit ratio? Will a careful ap-
gl?é;a] gr .&.:,ssessxlaznenté of the hsclentiﬁc and technological factors be
cen into account and given their appropriate wei
we}llght ne t1}11rn it end s ppropriate weight—whastever that
How can the present organizational mechanism effecting Federal
science and technology programs be sure th Aehyonde
will be taken into con%{deraggn? PR A R

Anywal Review of R&D Budget

We are told that under current arrangements the Sci i
reviews the total Federal R&D budget gither for or S\:ili?lxlmt?h?%‘i\lig
Is this correct? If so, what are the exact mechanisms used? What
Eart does the STPO play? How is the review integrated into the
udget process, and how much attention does OMB pay to it?
In cases where a conflict of view may arise, what weight is given
to the Science Adviser’s recommendations? Are they controlling?

TENTATIVE FINDINGS

Much of the preceding material set, out in Part 1 has been devoted
-0 identifying issues, problems, priorities and a host of specific ques-
tions related to Federal policy, plans and organization for science

-and technology.
If, in the furtherance of this inquiry, the Committee succeeds in
«clarifying or in resolving even a fraction of these, it will have made—
it believes—a contribution. _
Meanwhile, the Committee is projecting several tentative findings—
perhaps observations would be a better word—with regard to certain

overriding matters facing it. These may be summarized as follows:

Lack of Certainty

After study of the results of the first phase of the Committee’s in-
uiry, there 1s a pervasive feeling of uncertainty in almost every as-
pect of the policy, planning and organizational science situation.

For one thing, the Committee has little reason to believe that the Di-

rector of the National Science Foundation in his role as science ad-
viser to the President has greater access to the President than did
his immediate predecessors. Secondly, the information which has
‘thus far been made public by the Science Adviser and by the Science
and Technology Policy Office, while suggesting internal progress, pro-
vides no clue as to the effectiveness of the current arrangement.
Thirdly, the Committee is unaware of any concrete policies, programs
or plans which have been formulated in a coherent way and promul-
gated as a guide to the conduct of general Federal support o science
and technology.

These comments are not intended in a eritical vein. Since the present
arrangement did not become effective until July 1973, and since the
general political atmosphere has itself been unsettled to an unusual
extent, undoubtedly more time is needed. On the other hand, it is very
desirable that such clouds of uncertainty be removed as soon as possible.

Basic Tenets in Question

The Committee may wish to call into question two beliefs which
‘have tended to become “sacred cows” of the scientific community, at

least in the past 10 or 15 years.
One of these involves a question stated earlier: Just what is the rela-
tive importance of science and technology as a concern of the Federal
overnment ? Where does it really stand in the order of national priori-
ties? The background of this Committee would naturally tend to have
it ascribe a very high position for science and technology—but is such
a position genuinely deserved? Perhaps other more fundamental, more
humanistic, less technical matters should replace science and tech-
mnology on the list, or at least lower them. This is not to suggest that such
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is the case, but the Committee would like not merely a reaffirmation
but a well thought out re-examination of the original contention.

The second matter in question regards the “pluralistic system” of
Federal support for science and technology. Under this system, of
course, each mission agency normally undertakes by far the greater
share of the research which is involved in its mission; undertakes it
or oversees it. But how effective is this system in view of the following
conditions which presently dominate the national scene: (1) the in-
creased operational budgetary demands of every agency, (2) inflation,

(8) the higher competition for that part of the total Federal budget
which is not committed—and note that whereas in 1967 about 42% of
the Federal budget was in the so-called “controlled” (or uncommitted)
category, in 1974 only about 25% of the budget is in that category, (4)
the “Mansfield syndrome”, which has been discussed earlier and which
has tended to discourage mission agencies from supporting basic re-
search, (5) the modern tendency to look for the “quick fix” in tackling
multidisciplinary social problems for which science and technology
can be utilized as an important tool, and (6) the increasing com lexity
of problems (such as the energy shortage) which cross traditional
organizational boundaries?

This final point once again brings to mind the need to reach and keep
an appropriate balance between basic and applied research. This is a
matter to which the Committee addressed itself in forceful terms as it
considered this year’s budget of the National Science Foundation.
Quality of Advice

A correlary of the questions directed to the “pluralistic system” is
the further question: How good is the quality of scientific advice on
which a great deal of the value of the system depends ¢ This matter is
broached la,r%ely because of the dichotomy which exists concerning
the effect of the Federal Advisory Committee Act enacted by the Con-
gress in September 1972. In general, this Act requires that the pro-
ceedings of advisory committees shall be open to the public and the
record of such meetings available for public scrutiny. Without at-
tempting to make any judgments regarding the value or effectiveness
of the Act, the Committee nonetheless does take notice of continuing
complaints which allege that the Act is reducing the effectiveness of
advisory bodies as well as the willingness of many competent persons
to serve on them. It is a matter which the Committee would like to
hear discussed, particularly by those persons who have had experience
with advisory committees both before the Act went into exé;ct and
since then.

The entire question also would appear to have sha applicability
for the “ad hoc” advisory system described by Dr. Baker during the
first phase of the Committee hearings. According to Dr. Baker’s testi-
mony, a method of putting together temporary scientific or techno-
logical advisory groups, based on immediate need, would be followed
widely in lieu of the more structured system which existed when the
Office of Science and TechnoIOﬁy was in existence. The questions raised

here, however, would seem to have significant meaning for the ad hoc
ddwice as well.

1 House Rept. 93-995, p. 1286.
*P.L. 92-463 ; 86 Stat. 770.
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The Evaluation and Coordination Function

The Committee inclines toward the belief that, in the conduct of the
Federal R&D effort, some effective evaluating and coordinating force
is necessary. It does not construe this belief in any way as being in con-
flict with the “pluralistic” theory, insofar as that theory has accept-
ance. The Committee does not feel that the two are mutually exclu-
sive. But it does need to know whether such an evaluative force cur-
rently exists. If so, who is exercising it and how ¢ :

‘When the National Science Foundation was first formed it had,
among other things, the task of developing policy with regard to
basic research as well as that of evaluatin%:clentlﬁc research programs
undertaken by other Federal agencies.® In 1962 these functions were
transferred to the Office of Science and Technology which was created
under Reorganization Plan No. 2 in March of that year. In Reorgani-
zation Plan No. 1 of 1973 President Nixon abolished the Office of
Science and Technology and, after noting that NSF had originall
been responsible for “evaluation of the government’s scientific researc
programs and development of basic science policy,” transferred “to
the Director of the National Science Foundation all functions pres-
ently vested in the Office of Science and Technology.”

While there is some difference of opinion on the point, the evalua-
tion and coordination function, if it exists at all, would appear to lie
with the Director of the Foundation—not with NSF itself or with the
Science and Technology Policy Office. The .question is, since neither
NSF in its early days nor OST during its existence succeeded in
implementing these functions to a siglﬁi.icant degree, what is the prob-
ability of their being implemented effectively now ¢

Organizational Structure

Since science and technology became a major factor in government
operations, a number of organizational systems have been tried or
suggested. These include the followmi:

1) The Office of Scientific Research and Development—Under the
Direction of Dr. Vannevar Bush, this Office inaugurated and coordi-
nated research efforts needed to further the cause of World War II.
The Office was an operational one and is widely conceded to have been
successful in its mission. ; y

2) NSF’s original dual role—This was the system previously de-
scribed when NSF was charged not only with the support of basic
science and education but in the development of policy and evaluation
of Federal research in general. ] ; :

(8) Special Assistant to the President for Science—This was the
role of the original Science Adviser who functioned purely within
the Executive Office of the President. That role was held by 3 advisers,
James Killian, George Kistiakowsky and Jerome Wiesner. The system
operated almost exclusively within the confines of the Executive Office
and had no liaison with the Congress or the public.

(4) A Department of Science—About this time or shortly after, the
idea of a cabinet level Department of Science was seriously broac’hegi,
discussed and debated by several congressional committees. But it
never picked up significant support.

#P.L. 81-507, Sec. 3(a) (1) and (6).

8¢-154—74—4



40

(5) The Office of Science and Technology—This type of advisory
organization combined the President’s Science Adviser with a further
duty, which was primarily to be responsive both to the Congress and
to the public. Otherwise, the function of the Science Adviser, in collab-
oration with the President’s Science Advisory Committee and as
Chairman of the Federal Council for Science and Technology, did not
differ greatly from the way it had developed during the Kisenhower
Administration.

(6) A Council of Science Advisers—Such a system has been advo-
cated off and on for a number of years. The idea would be to establish
a council of advisers in the same mode and using about the same oper-
ational techniques as are used by the Council of Economic Advisers.

(7) NIRAS—The National Institutes for Research and Advanced
Study was suggested by the Science, Research and Development Sub-
committee of this Committee in its 1970 report. While based some-
what on the National Institutes of Health model, the NTRAS concept
encompassed a good deal more. It would have combined the func-
tion of science policy recommendation with major national research
activities plus cross-fertilization with a number of advanced study
institutes. ‘

(8) NSF’s present dual role—in which the Director of the Founda-
tion serves not only as head of an operating agency but also as the
science adviser to the President, plus acting as chairman of the Fed-
eral Council on Science and Technology.

A variety of other types of science and technology organizations
have been suggested from time to time, including present legislation
sponsored b, genator Magnuson which would provide for a Science
and Technology Resources Council, among other things. However,
those listed appear to have achieved the most attention to this point.

The Committee would very much like to hear more on the matter in
two principal ways:

(a) A convincing rationale for the establishment of one of the
foregoing types of organizations, or for a combination of several
of them; or ‘

(b) Completely fresh suggestions with re%ard to science policy
organization, or at least concerning those which have not hereto-
fore surfaced in the Congress.

A Formal Science Policy?

Finally, the Committee would like to explore in detail the question
of whether the nation needs a formalized, structured kind of science
policy—or whether an unstated, fluid policy which shifts and alters
with the times is satisfactory.

If we assume that a formalized science policy is desirable, then
we are faced with the (ﬁestion of whether or not 1t should be formal-
ized by statute. If so, this presents a still further subset of questions,
most of which break down into one of two categories: (a) should the
statutory declaration be unrelated to any organizational factor or
other ancillary purpose of the legislation; or (b) should the statu-
tory formula involved be a part of some major piece of legisla-
tion which does look to the creation of a new or revamped science
organization ¢

PART II

Rerorts T0 THE CoMMITTEE ON THE FIrsT PHASE oF ITs INQUIRY INTO
Feperan Screxce Poricy, PLans AND ORGANIZATION

BY THE
Pags

Committee on Science and Public Policy

Subcommittee on Science Policy Hearings

AMERICAN ASSOCIATION FOR THE ADVANCE-
MENT OF SCIENCE ;

Federal Science and Technology Committee

Congressional Subcommittee
INDUSTRIAL RESEARCH INSTITUTE 75

Congressional Research Service
Science Policy Research Diyigion
LIBRARY OF CONGRESS. = 85
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BACKGROUND

Following the Committee’s hearings on Federal Policy, Plans and
Organization for Science and Technology held during July 1973,
Chairman Teague and the Committee determined to request outside
comments, observations and critiques of the record as it had been
presented to the Committee at that time. In order to obtain a broad
series of viewpoints, three separate and unrelated organizations were
contacted and requests made for their assistance.

The three divergent groups selected were the following : y

1. The Committee on Science and Public Policy of the American
Association for the Advancement of Science. A request was made of
this group for a number of reasons. One, it had only recently been
estab%ished and might reasonably be expected to provide a fresh view-
point. Second, the AAAS is the largest single science organization in
the United States and one with which this Committee has had only
cursory contact. Third, a report from this group could be expected
to reflect, certainly in many ways, the sentiments of a sizable portion
of the academic community. :

2. The Federal Science and Technology Committee of the Industrial
Research Institute. The IRI is a professional society whose member-
ship includes approximately 250 o?the nation’s largest industrial com-
panies and virtually all those which are heavily engaged in research.
It therefore appeared to be a uniquely well qualified group from which
to seek the observations and views of the American research industry.
The Federal Science and Technology Committee has been in existence
for some time and has had frequent informal contacts with this Com-
mittee. However, this is the first time that the House Committee has
requested a formal report from the IRI.

3. The Science Policy Research Division of the Congressional Re- -
search Service is the third organization from which the Committee
sought assistance to identifﬁ problems and issues raised during the
first phase of its inquiry. The Division has worked closely with this
Committee since its inception and has provided invaluable inputs on a
regular basis. The survey which it has done has particular value
since the CRS is well acquainted with the entire Fegeral scene, both
Executive and Legislative.

It should be emphasized here, as the letters of transmittal in these
reports make clear, that the reports themselves should not be con-
strued as representing positions of the parent organizations in any
way. They do represent a consensus of the individuals selected by the
organizations to respond to the Committee’s request.
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Tue University oF TEXAS AT AUSTIN,
Lxnpon B. Joanson ScmooL oF PUBLIC AFFAIRS,

Austin, Tex., May 2,197}.
Congressman Orixy E. TeAGUE,
Chairman, Committee on Science and Astronautics, U.S. House of
Representatives, Washington, D.C.

Dear ConcressmaN TracuE: I am pleased to submit a memorandum
prepared for the House Committee on Science and Astronautics, The
memorandum is in response to your letter of November 30, 1973 to
Raymond Bower, Chairman, AAAS Committee on Science and Public
Policy. The AAAS Committee appointed a small subcommittee which
prepared the report.

‘We hope that the report will be of use to you. If additional infor-
mation is needed please let us know.

Sincerely yours,
JURGEN SCHMANDT,

Professor of Public Affairs.
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TO: Olin E. Teague, Chairman, Committee on Science and Astro-
nautics, U.S. House of Representatives.

FROM: AAAS Committee on Science and Public Policy, Subcom-
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SUBJECT : Committee Hearings on Federal Policy, Plans, and Or-
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INTRODUCTION

This memorandum is submitted in response to Chairman Teague’s
letter of November 80, 1973, requesting the assistance of the
Committee on Science and Public Policy * in preparing for the 1974
hearings of the House Committee on Science and Astronautics on Fed-
eral Policy, Plans, and Organization for Science and Technology. Our
task was defined as “a review, evaluation and such critique as you
might care to make” of the July 1973 hearings held by the House Com-
mittee. In discussions with the Committee staff it was pointed out that
to be most useful, our report should focus on substantive policy needs
rather than on the recent history of reorganization and that specific
issues should be identified for exploration during the next round of
science policy hearings.

Although we readily acceqted the invitation out of our desire to pro-
vide whatever help we could, we were apprehensive about the fact
that our committee is in its first year and has hardly been able to
develo;i the organization and supﬁort normally required for advising
on public policy issues. We ask, therefore, that the House Committee
keep in mind the severe limitations of time, resources, and manpower
uncfer which this document was prepared.

’}ll‘oddraft this memorandum the following subcommittee was estab-
lished :

Marlan Blissett, The University of Texas at Austin.

Sanford A. Lakoff, University of Toronto. : _

Mack Lipkin, Jr., Strong Memorial Hospital, Rochester, N.Y.
John M. Logsdon, George Washington University.

T. Dixon Long, Case Western Reserve University.

Jurgen Schmandt, The University of Texas at Austin, Chair-

man.

Richard Scribner, American Association for the Advancement
of Science.

Christopher Wright, The Rockefeller Foundation.

David Walrath, The University of Texas at Austin, served as
staff assistant to the subcommittee.

The full AAAS Committee, as well as several other individuals,
reviewed early drafts of the memorandum, and their comments are
reflected in the present text. Nevertheless, the content and the opinions
expresseddhere 1sl.rel(tihe r:sgonsibilit (i)f the subcommittee, and the
memorandum should not be regarded as an offici
o : 2 s an official statement by

In approaching our task we decided against a sequential point-by-
point or witness-by-witness critique of the July 1973 hearings, but
important issues identified on that occasion were examined and placed
in the context of changing policy objectives. In addition, an effort was
made to uncover some omissions or doubtful assumptions (as we saw

* For a list of committee members see the appendix.
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them) in last year’s hearings and to suggest an issue-oriented frame-
work for evaluating the new organizational arrangements for federal
science and technology policies. Qur report is based on the expectation
that the forthcoming hearings will discuss new policy needs and relate
these to the prospects and Iimitations of the recently rebuilt policy
mechanisms.

Our comments are presented in five sections:

I. The Context of Science and Technology Policies in the
Seventies. ,

II. The Need for Diversified Strategies for Science and
Technology.

III. Institutions needed to Link Research and Development
to Public Policy.

IV. Central Science Policy Responsibilities.

V. A Word on Congressional Responsibility.

Section I provides an overview and defines major policy needs. Sec-
tions I through I'V spell out in greater detail what those policy needs
entail, primarily in terms of substantive considerations and secondarily
in terms of organizational matters. Section V comments on some Con-
gressional activities closely related to the policy developments dis-
cussed in this memorandum. All sections share a common format: dis-
cussion of substantive issues is followed by a group of questions
suggested for consideration during the hearings.

SUMMARY

This report is to assist the House Committee on Science and Astro-
nautics in preparing hearings on Federal Policy, Plans, and Organiza-
tion for Science and Technology.

Section I identifies changes wn science policy tasks characteristic of
the seventies.

The experience of no-growth research and development (R&D)
budgets, together with a larger number of federal agencies engaging
in R&D activities, require improved capabilities to determine the need
for and the use of R&D investments for specific policy objectives. While
changing national priorities lead to changing R&D investments, sup-
port for the long-term health of science must be guaranteed. The gov-
ernment’s operating agencies need to develop closer ties between R&D
operations and policy planning. Different science policy strategies need
to be spelled out to meet the variety of policy goals. State and local
governments need help in developing policy planning and manage-
ment capabilities—a task broader than science policy assistance as per-
ceived in the past. New political vision and commitment are required
to find solutions to problems which demand action by more than one
nation. The role of R&D is large, at least potentially, but dependent on
new political initiatives.

Section 11 develops the concept of sectorial policies for science and
technology and draws the organizational implications of that
apgmach. : s vl 2

pecific strategies for linking knowledge and action in major pol-
icy areas need to be developed. The following areas might lend them-
selves to such an effort: national security, foreign policy, economic
development, infrastructure development (lencompassing energy,
transportation, and communications), physical environment and nat-
ural resources, social programs and human resources, advancement
of science and technology. A format is suggested for systematic re-
view by Congress of sectorial science policies.

Section II] evamines the institutional requirements for using sci-
ence and technology in the pursuit of social objectives.

The public sector needs new institutions and cooperative arrange-
ments to perform policy-oriented research for different levels of
government. Work undertaken by these institutions should include ex-
perimentation and testing in real world environments. Much can be
learned from institutional innovations which accompanied break-
throughs in military and agricultural R&D, but direct transfers of
institutional arrangements from one policy objective to another will
not work. It is suggested that the Congress provide a forum for dis-
cussion of alternative institutional approaches.

Section IV describes the potential role of the Science and Technol-
ogy Policy Office (STPO) in advancing new science policy goals.
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The office could become a center for analysis of R&D policy options
and the science policy implications of public policy developments. It
could develop a long-term study capability wgich would supplement
the shorter time frame of OMB. Creation of an advisory group to the
science adviser and the STPO is recommended. Several unresolved
1ssues resulting from last year’s reorganization are discussed. These
include the double role of science adviser and agency head, the split
between military and civilian science policy, and the increased distance
of the science adviser from the President.

Section V disousses briefly the House Science and Astronautics
Commyittee’s enlarged mandate which follows from the transfer of the
science advisory function from the White House to the Nati, Sei-
ence Foundation.

I. THE CONTEXT OF SCIENCE AND TECHNOLOGY
POLICIES IN THE SEVENTIES

Science policy * in the mid-seventies operates in an environment sig-
nificantly different from that of the fifties and sixties, and some of the
differences must be mentioned to prepare for our discussion of na-
tional science policy goals and approaches in years to come.

Declining Budgets Mean Harder Choices

No-growth R&D budgets cause all-important differences. For the
better part of a decade Federal spending for science and technology
has hovered around the $17 billion mark. While the proposed budget
for 1975 comes close to the $20 billion mark, this increase is barely
enough to make up for inflation losses suffered over the years, and
must be characterized as a no-growth adjustment. The impact of no-
growth R&D funding on the quality and vitality of American science
and technology let alone the long-term consequences for the well-being
of society cannot yet be fully assessed. Many years may pass before
shortages in scientific and engineering manpower or inadequate knowl-
edge in new areas of national concern became apparent. .

%location decisions have become tougher and can be expeeted to
stay tough in the foreseeable future. The overall limitation of R&D
funds came hand in hand with a diversification of national R&D ob-
jectives. An increasingly large number of Federal agencies are compet-
ing for a share of R&D funds and a variety of social policy programs
now have significant R&D components. As a result, spending for civil-
ian R&D increased from 20 percent of the total in 1964 to 85 percent
in 1975. Spending for military R&D continued to rise, though more
slowly than in the past, reaching the $10 billion mark in 1975. Sig-
nificant budget reductions occurred in the space program with spend-
ing declining from $4.6 billion in 1966 to $2.3 billion 1975. While
total Federa%spending for R&D has remained at nearly the same level
since the late sixties, the uses made of this budget category have
changed significantly. A more even division of funds between milit
and civilian programs resulted, but no magic formula exists whi
would define the ideal split between the two categories.

These budgetary developments place several demands on policy-
makers. Competent planning and evaluation capabilities on the part
of each agency are required to determine the agency’s need for and
use of R&D investments in achieving its policy objectives. On the
part of OMB, the need is more imperative tEan ever to choose intelli-
gently among competing claims and, in making those choices, to avoid
substituting 1ts judgment on goals, policies, and programs for that
of the President or of the Congress ;gTPO as the government’s prin-
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portance to technology as opposed to science,
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cipal science policy resource needs to assist OMB in this task. In
addition to advising directly on R&D allocations for specific programs,
STPO must provide OMB with information concerning the long-term
effects of cuts or increases in R&D funding in specific programs and
areas. Science allocations are easy to cut down in times of tight
budgets. STPO must be resourceful in pointing out the long-term
dangers of such a policy for the health of American science. T'he
Congress, for its part, must perform its program review and budget
allocation functions with three objectives in mind: (1) to allocate
R&D funds more consistent with a careful and deliberate judgment
of national priorities; (2) to ensure that the scientific and technical
capabilities of the nation are uniformally strong enough to meet new
needs as they arise; and (3) to assure the inherent health of science
and technology as basic national resources, These objectives are diffi-
cult to translate into concrete Congressional action, partly because
Congress does not review the budget as a unitary body, and partl
because short-term and long-term needs have to be carefufly balanced.
The Bolling Committee’s recommendations for improving the Con-
ressional budlgetary process will provide an opportunity for better
inking of R&D expenditures with national policies. The House Com-
mittee on Science and Astronautics can help in coping with this task.
uestions for consideration during the hearings:
oup F1:
(a) What has been the experience in allocating a mo-growth
R&D budget among changing claims?
(b) Have long-term concerns, such as support of basic research
and graduate training, suffered unduly?
(¢) How can the STPO strengthen its contribution to prepara-
tion of the President’s proposed budget?
(d) How can Congress help in achieving a balance between re-
sponsiveness to new needs and ensuring adequate funding
or long-term tasks? '
(e) How can the House Committee on Science and Astronautics
serve the proposed joint budgetary committee of the House
and, Senate?

Seience Policy Must Be Considered as Part of Public Policy Decisions.

A second factor accounting for changes in science policy is related
to changing attitudes toward science and technology. For some time
it seemed that an anti-scientific stance might spread widely, and
although this has not materialized, some less dramatic changes have
occurred that must be taken into account. Exalted visions of science
and technology as universal problem solvers of last resort and prime
movers toward the “Great Society” have been abandoned. Few would
still see science and technology as means for eliminating partisan
politics and ({)Ohtlca:l controversy. Many public issues have important
scientific and technical components, but the dangers and limitations
of shaping policies according to experts, however well qualified, and
individuals not accountable to democratic control, have been recog-
nized. The pro?er predominance of political considerations in the
establishment of social goals has been reasserted. New national priori-
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ties, such as energy and environmental protection, need strong science
programs, and it will be important to develop new ways for mobilizing
the country’s scientific and technical resources for meeting these goals.
ain, a number of policy needs can be identified. The policymaker

must have a better understanding of how science and technology fit
into the policy process, where they need to be encouraged, and where
discouraged as the public interest demands caution. Scientists and
engineers must operate increasingly as part of teams encompassing
knowledge and experience of various kinds. Economic and political
considerations will influence their work in many stages. Scientific
advice te the governmént must be organized so that scientific and tech-
nical considerations are explicitly related to other factors influencing
public policy decisions. Science policy, in other words, needs to be
integrated into general policy planning and program evaluation.

Questions for consideration during the hearings:

Group #2:

(a) Should science policy considerations be integrated into the
decision-malking process in much the same way that eco-
nomic, ﬁnancz'alq, and social factors are?

(b) To the emtent one opts for a strategy stressing tntegration,
how should the science policy function be organized in
agencies and departments?

(¢) What special problems arise due to the risk and uncertainty
which are characteristic of science?

(d) Is there aneed to supplement agency efforts in linking science
to policy goals with attention to the overall coherence of the
nation’s R&D capacity? Should this be a responsibility of
STPO for the government and of the House Commitiee on
Science and Astronautics for the Congress?

Different Science Policy Strategies are Needed to Meet the Variety of
Policy Goals

The widening range of policy areas to which science and technology
contribute today highlights a third dimension of change. The earlier
preoccupation with defense- and space-related issues has not com-
pletely disappeared: half the Federal R&D budget is spent for these
purposes. But the percentage was higher in the past. A wide range of
policy areas now have R&D components designed to improve under-
standing of that area’s issues and to develop techniques for solving
its problems. This is true, for example, in energy, environmental pro-
tection, resource development, international trade, public health, and
a variety of social programs. The science policy input that could help
in dealing with policy issues in these and other areas often does not
require massive investment in either dollars or brain i»ower to develop
new technological systems. Instead, knowledge and experience are
required that can tie together contributions from many disciplines and
professions, including those concerned with human behavior, social
organization, economics, and the law. Moreover, much of the knowl-
edge required already exists, but needs to be brought together and
addressed to the problems at hand.
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sulting from man’s activities, the limited availability of natural re-
sources, shortages in supplies of food and fertilizer, population con-
trol and public health provisions illustrate the range of problems
which increase daily in urgency and which can be addressed only on
an international scale. Many of these problems are directly related to
science and technology, in their origins or their solutions or both.

Increased international cooperation is a logical answer to these chal- |

lenges. In the opinion of some experts, nothing short of arrange-
ments for “global management” are required. But little progress in this
direction is made or can be expected through the use of existing inter-
national mechanisms. The trend is rather in the opposite direction
of less international cooperation. To overcome disenchantment with
present international arrangements and to mount projects adequate
to the need, new political commitments must be made that will go
beyond the technical considerations now determining scientific and
technological cooperation among nations. New and more effective ap-
proaches to international cooperation generally—bilateral as well as
multinational—need to be developed. Many projects will continue to
be concerned with scientific and technical matters. But the starting
point is a rethinking and reform of relations among nations which
are increasingly interdependent, exerting an impact on each other
through their industry and growth. While major action, in all proba-
bility, may have to wait until a worldwide crisis has reached the red
alert stage, the United States would be well advised to prepare for
such a condition. Plans and institutions for a truly international sci-
ence policy should be designed and readied for action.

Questions for consideration during the hearings:

Group #£b5: "

(@) What has been the experience with bilateral or multinational
cooperative projects in science and technology?

(0) What new approaches are required to deal with worldwide
problems such as man-made changes in the environment or
shortages of natural resources?

(¢) What should be the respective roles of STPO, the Depart-
ment of State, and otfer Federal agencies in developing a
new strategy for science and technology in international
affairs?

L I

The preceding overview of trends, developments, and goals for the
Nation’s science policy identified some of the issues that are discussed
in greater detail in Sections II through V. The list of policy issues,
obviously, was far from exhaustive. Those goals that were mentioned
contained items for an agenda for action, but clearly there can be
other action agendas. The hearings will serve an important function
if they present and expore a variety of plans for action.

The suggestions in this report revolve around a central point: the
time is ripe for a more deliberate and diversified search for ways of
putting science and teclmolofqy to work in a large number of policy
areas. This requires a view of science policy not as a single policy tool
for reaching social goals, not as an integral part of pcﬁiey planning
and analysis in all major policy areas.

II. THE NEED FOR DIVERSIFIED STRATEGIES FOR
SCIENCE AND TECHNOLOGY

Assumptions about Science Policy and their Organizational Implica-
tions

Science Policy during the fifties and sixties was organized in re-
sponse to at least three major assumptions: (1) that science and tech-
nology were integral components of many policy issues and therefore
were the legitimate business of several departments and agencies of the
government; (2) that science and technology figured importantly in
Presidential decisions, and that therefore a scientific advisory body of
the highest quality and objectivity was needed to serve directly the
head of state and his principal policy planners; (3) that the founda-
tions of the scientific enterprise—fundamental research and science
education—needed sustained Federal support, and that therefore spe-
cialized institutions, such as NIH and NSF, had to be developed to
provide that support.

The hearings held in 1978 explored some of the results that can be
expected from the President’s decision to abolish the Office of Science
and Technology as part of the Executive Office of the President and to
transfer most of the civilian but none of the national security-related
responsibilities of the President’s Science Adviser to the Director
of the National Science Foundation. Little purpose will be served by
additional comments on the advantages or disadvantages of the new
arrangements compared with the old system. The forthcoming hear-
ings, however, will provide an opportunity to assess to what extent
the three basic assumptions underlying the nation’s science policy orga-
nization are still valid and to what extent changes are appropriate. In
this context it will be useful to ask how these assumptions have been
affected by last year’s changes in the White House science policy
structure. : £

Beyond this, we recommend that the hearings focus on the entire
range of institutions involved in the discharge of science policy re-
sponsibilities, including those of Federal agencies as well as state and
local governments, academic institutions, industry, and other B&D
centers. A broad examination along functional lines is necessary to
assess the division of responsibilities in science policy matters best
carried by different parts of the Federal government as well as state
and private institutions. Such a division of responsibilities has long
existed, to be sure. But it is undergoing changes both in response to
the kind of policy changes identified in Section I and to the rearrange-
ments instituted by Reorganization Plan No. 1.

Questions for consideration during the hearings:

Group #6: ‘ ) i
In the past, Federal science policy was structured around three
orgamizational objectives: a basically decentralized approach to
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federal R&D activities; the provision of direct science policy ad-
wice to the President; and the availability of support for basic
science and graduate training from scienoe-orientefggemies.
(a; Avre these goals still valid?

b) What changes,if any, are required?

g) What new principles, if any, need to be added?

) If the above goals are still valid, how have they been affected
by last year’s science policy reorganization?

Diversity in Agency Uses of Science and Technology

One would expect that a decentralized approach under which major
R&D programs are administered as part of individual agency respon-
sibilities would find as much general support today as it did in the
past. Even past calls for centralization in science policy, perhaps in
the form of a Federal department of science and technofogy, seldom
aimed at combining under one roof the administration of all or most
government financed R&D programs. But have the promises of di-
versification in fact been realized? Might it be that although decen-
tralization was acclaimed as an organizational principle for the gov-
ernment’s R&D approach, the administering agencies have not yet
developed specific and detailed connections between their policy mis-
sions and their R&D programs?

In the first place, one would like to know whether and in what detail
those departments and agencies with major R&D responsibilities
have defined and developed their science and technology objectives
and methods in terms specific to each agency. The number of agencies
involved has grown considerably over the years and now includes at
least the following: The Atomic Energy Commission; Agriculture;
Commerce ; The Environmental Protection Agency ; Defense ; Health,
Education and Welfare; Housing and Urban Development ; Interior;
National Aeronautics and Space Administration; National Science
Foundation ; Transportation ; Labor; and Justice.

Science Policy and Regulatory Agencies

In addition, agencies not administering a substantial R&D budget
also have important science policy responsibilities. Decisions made, for
example, by the regulatory commissions of the Federal government
often have a direct impact on R&D efforts and directions. It is
possible, as was pointed out during Phase One of the hearings, that
regulatory legTrlslatmn designed for certain social objectives, such as
environmental protection, can impose constraints and create uncer-
tainty that curtail important R&D work, such as energy-related
research. In some instances society may opt to accept this consequence,
but it should do so knowingly and deliberately. It has not always done
so. Was enough known, for example, about the effects of gas price reg-
ulation by the FPC on improving exploration technologies or develop-
ing coal gasification? Were the relationships questioned at all? Did
they come to the attention of those responsible for formulating the
nation’s science policy ? Or, as a second example, were the FCC restric-
tions imposed on cable television ever assessed with respect to their
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. oact on the growth of competing communication technologies? The
Hgmt is vital: %;Z policy decisions must be examined as to their impli-
cations for science policy. This is first of all a task for the agency
involved, but it is also a task for the STPO and the Office of Tech-
nology Assessment (OTA). These offices should become active when
agency research ignores these implications, or when the involvement
0% several agencies necessitates a more broadly based study.

Social R&D ' ‘ -

Agency activities aimed at social experimentation or demonstration
and agency evaluations of different social intervention strategies rep-
resent another group of projects not normally thought of as R&D
programs. Income maintenance, vouchers for housing or education,
and preventive health care plans are examples of recent Federally
initiated demonstration projects. The number and importance of these
activities will increase in the future as agencies such as HEW, Labor,
and Justice attempt to develop R&D approaches suited to their par-
ticular orientations. It has been estimated that at the present time
approximately $3 billion is spent annually for these purposes—an
amount which should be part of the Federal R&D budget but is not
currently included in it because of narrow statistical definitioms de-
veloped in the past. While this in itself warrants corrqctlgn, the more
important point concerns agency policies: “innovation should be
viewed as a policy tool ericompassing not only traditional R&D but
demonstration and evaluation activities as well. The lpng-estabhshed
DOD practice of subdividing its innovative activities in research, de-
velopment, testing, and evaluation provides a useful model. Rethink-
ing along these lines will help to remove R&D from its often isolated
status within agencies, to break down artificial distinctions between
“hard” and “soft” R&D, and to make departmental R&D functions
more a part of the policy planning process. )

Broalc)lly Viewed?som{; IEorm of research is originated and used in the
efficient operation of all Federal departments and agencies. Thus, they
all play a role in shaping the government’s science policy, and they
need to be involved in this task more directly than in the past.

R&D Strategies for Broad Policy Areas . :
An additional argument for agencies to strengthen the relationship
between R&D and policy can be made in view of plans for government
reorganization. With a trend toward agency orgamization in broad
policy clusters—such as defense, natural resources, environment, and
human resources—the definition of mission-specific R&D strategies
becomes an even more urgent and meaningful task. Goals, needs, re-
sources, programs, and implementation arrangements need to be de-
fined in terms of the policy environment characteristic of each agency.
In the past, major agencies with intensive R&D programs, such as
DOD, AEC and NASA, greatly influenced R&D thinking in other
policy areas. But the limits of procedural transfers have become ap-
parent. Each agency can learn from the other agencies, but this does
not absolve it from the obligation to search for arrangements and ways
to put knowledge to work specifically suited to its special needs and
conditions. Differences among policy environments and constituencies
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are great, and no single model for operating R&D programs can be
expected to work across the board.

mproved planning of its R&D objectives and approaches should
become an integral part of an agency’s policy planning process. R&D
should be viewed in conjunction with other policy tools, such as sub-
sidies, taxation, or regulation. In many cases, similar results can be
reached through different approaches, and it will be desirable to
achieve at least some degree o? comparability among the various alter-
natives. In other instances, one government activity may counteract
another, unless both are seen in the context of the same policy problem.
In agricultural policy, for example, it has long been recognized that
direct subsidies sometimes achieve a goal precisely opposite from that
sought by government financed agricultural R&D. The former aims
at decrease Eroduction, the latter at increased yield.

It would be desirable, therefore, to examine the different ways
Federal departments and aiencies relate their R&D programs to the
policy missions for which they are responsible, and to ask: How are
results of R&D programs brought to bear on the policy planning and
evaluation process? At what level in the agency does this effort to-
ward integration and feedback take place? What results are achieved ?
What plans exist for improvements?

A Suggested Format for Examining Agency Science Policies

The type of questions raised here might be most effectively explored
at the hearings if the head of agency R&D operations and the head of
agency planning and evaluation were both asked to testify. Since the
number of agencies involved precludes systematic agency-by-agency
discussions, we recommend that the commitiee try this approach for
two or three selected agencies. I the results are useful, the committee
might invite the OTA to hold agency science policy hearings on a
systematic basis. The review techniques originally developed by the

ECD in its country review system might prove helpful in this task.
Agency R&D assessments currently being conducted by the National
Academy of Sciences provide another model.

In time, a more ambitious, more policy-oriented procedure for
review and examination might be developed. Instead of reviewing
single agencies, the focus could shift to major policy areas and involve
the various agencies sharing responsibilities in each sector. As a result,
the existing division of labor among agencies would become clearer
and organizational issues in need of change would be highlighted. A
sequence of science policy reviews might examine the following major
policy areas: national security, foreign policy, economic develpoment,
infrastructure development (energy, transportation, communications),

physical environment and natural resources, social programs and

uman resources, and advancement of science and technology. Each
review would lead to detailed reports and action recommendations to
Congress and the Executive branch.

Different procedures can be developed for the systematic review of
agencies and policies. The procedure matters less than that a new proc-
ess come into being allowing for continual reexamination of the rela-
tionships between R&D and policy.
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Questions for consideration during the hearings:

G’r(o: i #’gmt are the science policy objectives of agencies administer-
il o ns of regulatory decisions

(b) How are science policy implicatio
(c) g i:ossggrf science pol;'cy be of use in planning and implement-
(d) i?"g;oggilc ‘;}gg:g?idfunf:_io&a;l policy areas should science
(e) %Z/Z:?{ithl}q:;grﬁ a;e::iees gelate their R&D activities to their
§2) oﬁ:ﬁya?f sg*%?o, OTA, or the Committee on Science and

Astronautics facilitate the development of sectorial science

policies?
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institutional ossification and weaknesses. But again, the contemporary
critique does not negate the original achievement. Its history shows
only what must be expected : successful institutional innovations are
subject to aging and prone to cling to their original mission too long
after it has been achieved.

Against this background of the past it can be asked: how do the
various departments of the Federal government today perceive the
task of developing or revitalizing institutional networks for putting
knowledge to work and linking the separate but interdependent func-
tions of research, technological development, and social application?
As is true of research strategies, these institutional networks must be
specific to each ageney, and they will often have to be developed incre-
mentally rather than through one ambitious master plan.

It can be asked if the social introduetion of new technologies should
not be left to the forces of the market. But in many instances the nature
of the decisions to be made and the need for protecting the public inter-
est no Jonger allow a laisser faire policy. For a long time, government.
has shouldered growing responsibilities for the promotion of innova-
tion, and its agencies are well plaeed to give increased attention to the
social, political, economie, and legal aspects of technological change.
In doing so, they would add a third dimension to their traditional
roles of originating knowledge and developing technology. It is in-
creasingly obvious that research and development can come to fruition
only if equal attention is given to the appropriate institutional and
social arrangements surrounding innovation. Linkages between re-
search and technology and social change are too important to be left to
circumstance. Many have expressed concern that much of what is
known never has an impact on social change. Perhaps the reason is not
that this knowledge is irrelevant, but that knowledge without an appro-
priate institutional environment is powerless and therefore useless.

Institutional Requirements for Palicy Research

The argument so far has been addressed mainly to the need for the
linkage between research and its use, but the case must be extended to
the linkage between the Nation’s research and development goals and
its research and development institutions. To date, attention has
focused on goals and on reorganization within government for man-
aging R&D, while the research system itself has received little atten-
tion. Most R&D institutions came into being in response to older social
goals. Are they willing and capable to respond to new political objec-
tives? The new domestically oriented objectives almost all require
understanding of social and economic constraints, opportunities, and
institutions t%at are of marginal importance to space and military

R&D. Whether it be energy, the environment, transportation, crime,

or any of the myriad concerns upon which we are now spending money,
each area requires strenuous efforts at understanding the related social
institutions, economic implications, legal constraints, and political
feasibility. R&D work as presently organized rarely makes these efforts.

The university, to be sure, combines within its institutional borders
the various competencies required. But both the discipline orientation
of the university system and the problem orientation of the Federal
government work against tapping the university’s potential for the
purposes we are now discussing. It would be erroneous to assume that
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continuing reliance on project grants will bring about the Eecii‘?lfly—
institutional changes in the universities and in other research org

it i i it i1l he funds offered,
:ms. As it is, universities are willing to accept t )
[z)ittl?}iev will not organize to meet the government’s needs unless sta

inui imilar
:io and assurance of continuing support are also offered. A simil :
lqjiltllllta};ion exists in much of industry and among n(_)n-_px:o}fjtdorg::ﬁltzﬁe
tions. Willingness to innovate and reorganize has diminis te \tmt b
uncertainty of Federal funding in recent years. Suppox&t oS a% eimi-
local governments has been equally spotty and addresse moxl‘: tontive
tating Federal science policy structures than to meeting substa
needs 1n policy research. .
Questions for consideration during the hearings:

Group #7: A ! ST
ilitary R&D during and after World War
an?f}tb)?‘ izum%'g; ﬁ&gy around the turn of the century dlustrate
the need for building institutions capable of linking R&D to
Ui 08es. dhd: &
aum;en; 8pguwgc/i%rgttention ?,(’Zé%b to t}l:e apgzlgcatwtn, (;a:penmenta-
) | som 8tages o im the public sector 5 !
tw?l;;z%%?ﬁzﬁ?? geng Ze({med from tie private sector in this
respect? What has been learned from other countries? y
¢) Which policy areas are doing well and which are doing
poorrgy.? W hat can be learned from both success and failure? 2
(d) What can government do to remedy deficiencies? Shou

government become inwolved at all?

(e) Specifically, what should be the roles of STPO and of other
¢t agencies? A Sl "
go?;;-n‘mnthzg: characteristics common to institutions responsible
for policy research, social ewperimentation and demonstration,
testing o blic investments in new technologies, and other forms
of using Rd:D in the public interest? What has been learned from
organizations such as COM SAT or government-university-indus-
) ? » 4
g ;;mgo’;r;;ald Congress study dlternative institutional arrange-
ments to foster debate on the 1ssuef Should it do more than that at

this time?




IV. CENTRAL SCIENCE POLICY RESPONSIBILITIES

A Policy Research Focus For STPO

The preceding sections of this report were addressed primarily to
science policy tasks of individual departments and agencies of the Fed-
eral government. But this is not to say that the tasks requiring Federal
action which were identified do not require important contributions
from the Science and Technology Policy Office. We see the role of
STPO mainly as one of stimulator, facilitator, and monztor of all
aspects of Federal science policy. Specifically, STPO could closely
follow, evaluate, and synthesize the efforts of agencies to develop
specific R&D strategies and institutional networks for innovation. The
suggestion was made earlier in this report that the House Committee
on Science and Astronautics and OTA undertake systematic reviews
of agency R&D policies. These reviews, of course, need contributions
from STPO and OMB who would articulate general policy principles
and coordinate contributions from different Federal agencies.

The precise role of STPO will emerge only in time. In our opinion,
it would be well advised to focus on iigh—fgvel policy research and
attempt to exert its impact on decisionmaking through the quality of
its studies rather than through attempts at exercising direct line
authority (which it does not formally possess). It is an open question
whether STPO will have impact through advice directly given to the
President, but its weight throughout the government will be felt if it
is capable of thoroughly defining policy options. If STPO is good at
this task it will provide indispensable assistance to OMB and the Presi-
dent’s principal staff, as well as to the operating agencies involved.
Ideally, STPO would supplement the work done by OMB by introduc-
ing a longer time frame into the assessment of policy options than
is allowed by the 24-month perspective of OMB’s.budget cycle.

The foregoing suggests that STPO should undertake policy research
on major R&D options as well as on the science policy implications
of a great variety of public policy developments. at the agencies
are expected to analyze for their specific areas of responsibility, STPO
would do for the entire government. Issues straddling agency lines or
not under the responsibiTity of any one agency would receive priority.
Obviously this function cannot be performed without significant and
continuous input from individual agencies. Many of the tasks encum-
bent on STPO would consist of defining issues for analysis in like
terms, reviewing and discussing agency contributions, and synthesiz-
ing agency papers to identify national policy options.

A Comment on Staff Assistance

. It was suggested earlier in this paper that policy research concern-
ing science and technology not only requires competence in these two
areas, but also knowledge about the economic, social, legal, and politi-
cal implications of technological change. Accordingly, the staff of
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i i i i f these areas.
needs to include people with experience in many o pie.
%cTifn(c)e policy, while continuing to receive basic direction from %)ohc)
oriented natural scientists, cannot rely on their qualifications alone.

cience Policy Adwisory Committee : : s
4 rfjhe same comment applies to outside advice which STIEO ?mggz
want to solicit in discharging its responsibilities. Some broadening .
packgrounds represented was discernible durm% the later years .
The President’s Science Advisory Committee (PSAC), but an eve
more deliberate move in this direction would be desirable. e
Another question is whether such sources of advice should be (; %he
ni;ed on a permanent or an ad hoc basis. We feel that some o -
opinions expressed during Phase One of the hearings concerning e
i£proved preparedness of the scientific community to advise the ggv;
ernment are overly optimistic. It is certainly true that a lax_'ger_nunl{ e b
of scientists and engineers have become aware of the policy nlr)lptlga
tions of their work and are prepared to comment on them, bu f;n-
formed judgment on specific policy options requires continuous 1nl' r-
action with STPO on a broad range of issues. A science p(;.)i icy
committee of informed individuals from a varlety of academic disci-
Jines and occupational backgrounds, responsible only to the sglflnlce
adviser, would strengthen the new science ad_v_lsc_)ry functlon and he ;i
in improving relations with R&D-oriented mstltutlonsi)’];‘hus a vita
link to experts outside the government would be re-esta lished. :
We recommend that a science. policy advisory commuittee be cy'e}clzteh -
We also suggest that the PSAC practice be followed under.wl_ncd the
main committee received assistance from a number of specialized ex-
pert panels. A new science policy advisory committee might stmﬁre
for a higher degree of participation by members than can noyn&a %
be expected from a group meeting infrequently for short periods oh
time. While the number of committee members might be small, e;la(%
might be asked to contribute a significant part of his time, both to
prgvide direct input into major staff activities and to maintain com-
munications Withlilis original constituency. ¢
Obviously, a science policy committee would not prevent the science
adviser from soliciting ad hoc advice on issues of his choice. But qng
external group of qua%iﬁed individuals should examine, over a perio
of time, the entire scope of science policy. We suggest that the com-
mittee ask the science adviser for his reactions to such a proposal.

The Dual Role of the Science Adviser ,

Concerns have been voiced by a variety of observers about the dis-
advantages of performing the government’s central science policy
function from the institutional environment of the National Science
Foundation. A primary concern is with the.potentml_conﬁlct inherent
in the science advisor’s double role as policy coordinator of agency
policies and recipient of part of the Federal R&D budget to run
NSK’s programs. Unquestionably, the arrangement is awkward. First
indications are that the science adviser tries to minimize conflict by
removing himself from direct participation in OMB’s preparation of
the NSF budget, leaving this function to the director of STPO.
Eventually this arrangement must be changed.
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i icy advice in national security matters is no longer the re-
501(:31111;%1 ftl;cgf the President’s science adviser. It probably is not even
: e responsibility of any single individual, with some re§pon31b11;::1es
encumbent on the staff of the National Security Council a?d ot ‘$Vrs
carried out by the Chiefs of Staff and The Secretary of De émse. etb
recommend that the committee raise this important issue and reques
clarification about responsibilities and activities in military science
olicy advice. , ¢ L el

ident’s Science Adviser, under the new arrangement, h

ca)’vr }(;glsrgfrer half of the government’s R&D budget. Vital questégxll)s,
such as the implications of military R&D for the economy, cann: _te
addressed without full access to and involvement in nat;onallsequrlty
matters. The same can be said about science policy advice rt_al ative 3
foreign policy—an area straddling, by definition, both ?Wlh ian an
military concerns. We recommend that the committee ask the scnzﬁctz
adviser about his role in these matters. We furt-h'eg' recommend - a
the committee explore ways for reuniting the military and civilian
science policy responsibilities.

¢ Presidency and Science Policy .
T}i\lembers ?g/the scientific community often express concif,mPovqr
increased difficulty in bringing science policy matters to the r;,lsp
dent’s attention. Another former science adviser, Donald I}fomlg(i .a:
remarked that there is nothing sadder than an adviser whose a v1§
is not wanted. If this describes the basic condition of thePslc1en§]9 a 1—
visory function in the years preceding Reorganization 1 inb 0. ,
the new arrangements have only institutionalized what 1? ) ecom_
actual practice. However, such an explanation does not ia e into ac_
count that the NSF-based science adyvisory system 1151 also m.orel ;:_
moved from day-to-day interaction with OMB and the princi ah T
sistants to the President. We suggest that the co_mml;ttee ?s t?he
damaging it could be in time if that science policy is absent rlom 'y
President’s office and from his most intimate circle of counts’e or?i. :
broad-based assessment of current opinions might be tlhe e‘sit;S ;:_
step toward corrective action in the future. Alternatively, a kinp :
sionate examination of the realities of Presidential decisionma! gla
well as changes in national priorities might lead to a different co¥ct1111;
sion. It will in any case be valuable to reopen the discussion o
President’s need for scientific advice.

The Imymediate Future i g )
venue open to the science adviser for the immediate fu-

tux?ehgvi(i?l eato workpas closel%‘ as possible with OMB, the Domestic

Council, and the President’s Economic Adyiser, to whom he is nﬁ:ﬂ

officially reporting. The role assigned to the science adviser 1l1>1 3

view of OMB expressed during the hearings last July provides a broa

mandate. His responsibilities were defined as follows:

élg To provide an independent analytical capability ;

2

If STPO were to emphasize the kind of policy analysis suggest
here, its coordinating role might be less objectionable to other agencies
It must also be recognized that some of NSF’s programs, such as tha
RANN activities, are moving in the direction of policy-oriented and
experimental activities whicﬁ can properly be viewed as close to th
functions of the office responsible for shaping the government’s sciencell
policy. Also, the NSF functions in support of research in physics,
chemistry, engineering, biology, and environmental and other sciences,
as well as its support of science education, are directly related to
general science policy objectives, The health of the nation’s scientifie
enterprise is of such importance that it must not be left to the interests
and programs of individual government agencies alone. In time, Fed-
eral R&D funds appropriated for NSF and the a ncy’s diversified
staff can be helpful in developing the functions of the science adviser,
In his role as NSF director, he can initiate experimental programs to
test new approaches to meeting policy needs which he has identified
as science adviser, In addition, the search for new incentives and
financing methods in R&D is clearly a science policy function which
the NSF should pioneer. On the other hand, it seems unlikely that
NSF itself will become the government’s major testing ground for
new policies and programs, a function which was once assigned to
the Office of Economic Opportunity. The recent downgrading of NSF’s
program for Experimental R&D Incentives supports this observation.

The Separation of Military and Civilian Science Policy Advice
A most serious problem exists with respect to the relation between
civilian and military R&D advice. Until last year’s reorganization, this
country was alone among Western nations in having its science ad-
visory function address both civilian and national security needs and
programs. For many years this meant an almost exclusive preoccupa-
tion with national security and Space matters, because these ficured so
Importantly on the President’s agenda. Durine this period the mem-
bers of PSAC worked closely with the staff of the ational Security
Council. In more recent years, attention shifted to other policy areas,
such as energy and the environment. The shift has also been described
as one from research and development opportunities to social needs.
While this trend can be expected to continue, a definite split between
military and civilian science policy advice has become part of the sys-
tem under the new arrangements. %‘he science advisory function based
in NSF is not expected to perform the PSAC role of questioning and
evaluating military proposals, A former science adviser, James R.
Killian, sees this as a major flaw in the new arrangements. He feels
that the country must reconstruct a method for providing the White
House with the kind of “countervailing, questioni , objective ex-
amination of military technology” that will allow the President to
make effective appraisals prior to his decisions in this area. The history
of PSAC supports the point of view that an independent advisory
group, yef)ortmg directly and exclusively to the President, has been
influential as a counterweight to proposals submitted by the armed
services and DOD. The new science policy arrangements have turned
us back to the times before Vannevar Bus{ who ﬁ%st brought together
military and civilian aspects in advising President Roosevelt. Today

i ' ident
To develop and supply the Executive Office of the Presi
with a frameworl;{ for evaluating R&D systematically; and
(8) To identify and make recommendations concerning critical new
research needs.
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InpustriAL ResearcH INsTITUTE, INC.,
New York,N.Y., April 2,197}.
Hon. Ouix E. TracuUE,
rg%zirman, Committee on Science and Astronautics, U.S. House of
Representative, W ashington, D.C.

Drar Mr. CrARMAN : The Congressional Subcommittee of the Fed-
eral Science and Technology Committee of the Ipdustrla_l Research
Institute is pleased to submit a critique of the subject hearings as per
your request. . x . ‘ : :

As noted in our discussions leading to this assignment and again
in the report, these comments are offered to provide the Committee
with viewpoints from an industrial background but do not represent
a consensus or position of the Industrial Research Institute.

1f a need for further discussion develops in your study of the report
we will be happy to come to Washington for that purpose.

We commeng the House Committee and its staff for their diligent
interest in developing an effective Federal science structure.

Our committee stands ready to assist you further in this matter or
any other area of science and technology policy in which the insight
of industrial research and development experience would be useful.

Sincerely,

Grexy A. NEsry,
Chairman, Congressional Subcommittee, Federal Science &
Technology Committee.
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FEDERAL POLICY, PLANS AND ORGANIZATION FOR
SCIENCE AND TECHNOLOGY

The Industrial Research Institute appreciates the opportunity ex-
tended by the Committee on Science and Astronautics to present com-
ments on the subject hearings.

The problem of developing and implementing the plans which this
nation will have to carry out in the field of science and technology
appears to us to be larger, more intricate and more challenging than
ever before in our history because of significant changes in the size
and nature of the demands we face. This 1s especially true with respect
to the crucial role of technology as distinguished from science per se
in the years ahead and the degree to which the interest and respon-
sibility of multiple agencies, industry and education are involved. In
reviewing the national programs that are urgently needed and the
difficult technical management and policy problems that must be sur-
mounted, we feel that it is critically important for your committee to
pursue several lines of inquiry as to the adequacy of the recently estab-
Jished science policy organization in the federal government and to
provide a forum for examination of refinements and alternatives. In the
course of our comment on the record of the hearings, it was inevitable
that judgements and preferences in Federal Science Policy and Orga-
nization would find some expression in this decument. It should be
recognized that the document is the result of discussion and study by a
very small segment of IRI acting as interested and experienced indi-
viduals to assist your Committee and should not be taken to represent
a consensus of IRI, which in fact has no clear mechanism or charter
for expressing a consensus.

We organize our comments under headings corresponding to prin-
cipal thrusts of the hearings.

The Nature of the Challenge

Drs. Baker and David are to be commended for noting that the
nature of our technical problems has changed since the OST was
founded, because performance systems have been replaced by economic
systems in our high priority needs. This shift brings with it a powerful
new set, of policy issues with the necessity to include not only science
and technology but also economic, social, legal and political factors.
Major problems in this sphere cannot be approached through mecha-
nisms such as NASA, for which considerations of performance took
priority over costs and interfaces with existing institutions and tradi-
tions were minimal.

T'he National Science Foundation (NSF) and Science and Technology
Policy Office (STPO)

The role of the NSF in the new science policy structure was an im-
portant aspect of testimony and committee questions. We clearly rec-
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ognize the need for the NSF to sponsor and support the abilities and
contributions of the University science community and to provide for
an adequate basic research operation. At the same time the NSF is not
culturally suited to interpret the industrial science scene and even less
the world of technology. As Dr. David points out, the NSF could give
the new structure supportive strength in technological areas only by a
radical change in its role and mission. Dr. Stever noted that NSF
would really be misused if it took technical developments beyond the
“proof of concept” stage. Certainlty the NSF would become heavily
involved with issues much larger than those of proof of concept if 1t
undertook a backup role in technology guidance. Clearly recognizing
this fact, Dr. Stever states that he plans to seek a wider base of support
in technology by calling on the mission-oriented agencies as. well as
NSF and emphasizes the special role of STPO in this regard. In view
of this plan we suggest that the Committee pursue the matter of qualifi-
cations within STPO to bring experienced judgement to Dr. Stever’s
assistance in the cost-benefit and incentive aspects of incorporating new
technology into commerce and society. Of particular concern should
be dthe scope and effectiveness of STPO to tap the advisory capacity of
mdustry.

Dr. Stever testified that in evaluation of applied science (technol-
ogy), a practice which is the normal strength of industry, the standard
used will be that “the best check is the results”. We are sure that he
would hope for a better yardstick through earlier evaluation by sub-
stantial methods and will work to that end. The Committee could well
inquire as to progress in setting up such evaluative and monitoring
strengths within the structure and with the assistance of industry.

Authority Level of the New Structure

Some of the testimony questioned whether the new structure pro-
vides Dr. Stever with authority, mechanism and “clout” for provid-
ing a science and technology overview at a level necessary to ensure
coherent and effective actions in a time of great technical challenge.
We believe it would be unwise to take a long term “wait and see” risk
in this connection and we urge the committee to continue monitoring
the effectiveness of the structure to marshal the justification logic for
critically important technical directions and appropriately influence
the budgetary process. The measurement of influence in terms of
closeness and frequency of the presidential relationship, referred to
in the hearings, would appear to be highly variable and thus unreli-
able even though very beneficial when it exists. A posture that tran-
scends this relationship seems essential and we recommend that the
committee probe for such. In this connection we invite the committee’s
attention to Dr. David’s recent column in Science (March 1974, Vol.
183, No. 4127, p. 801). Under the title “Prospectus for Science Advis-
ing” he notes that a modernized White House science apparatus could
take on status and “clout” by reason of having specific, recognized
responsibilities, perhaps legislated. Dr. David suggests that one such
responsibility could be the powerful prerogative of executive author-
ization of Federal R&D programs following substantive review and
certification of those that are worthy. He adds “that the actual fund-
ing of the programs would, as now, be the task of OMB in the execu-
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part of the same overall picture. We suggest that the committee obtain
judgments as to how this can be done so as to derive timely benefits

from defense R&D without compromising its special nature and

mission.

Adeguacy of the Present Structure—T"he Central Questions
The matter of adequacy of the present structure transcends any

question as to whether “science has been downgraded.” Rather the

question to be addressed by the Committee is whether the present ar-

rangement operates effectively :

g (a) to review the activities of the mission agencies on an overall
asis;

(8) to study and judge their interactions and to balance their

relative merits and priorities;
(¢) to provide the Chief Executive and Congress with an over-
all view that includes a creative synthesis rather than the least
common denominator of many pressure groups.
Stated more broadly the Committee should seek to determine
whether the Science Advisor and the apparatus supporting him pro-
vide a unifying point of sufficient authority and competence within the
government to ensure coherence in policy, wisdom in decisions and
effectiveness in organization for:
(2) taking timely counsel from the broad, pluralistic partici-
ation in study and discussion that lead to great national
ecisions;
(5) the solving of mission problems involving high technologic
content and the participation of more than one agency;
(¢) continuing consideration of defense research, development,
ancti: of technologic and engineering activities in the industrial
sector;
(d) a basic research program intelligently integrated with the
above in quality and quantity ;
(e) the development of a trained manpower resource geared to
all the above.
The scale of this task raises again the questions:
(a) should this assignment be one unhampered by a further
responsibility for administration of NSF ¢
() does the task call for additional authority (clout) and if
so how can such authority be installed in the function without
resorting to the unreliable base of presidential closeness or the
short term influences of political change?

The Interface Between Science and Technology

We have emphasized that technology and its close partner eco-
nomics will be more important than science in many of the difficult
decisions that will have to be worked out, i.e. experience in the world
of application and implementation will take priority over scientific
expertise in those instances. However, we do not mean to imply satis-
faction with the information base, i.e. such emphasis should not be

ermitted to obscure the need for a continued and purposeful mix of
asic and applied research to refine and generate technology. At the
same time we would warn against the platitude that technology ex-
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Honorable OLIN E. TEAGUE,
O hairman, Committee on Science and Astronautics, House of Repre-
sentatwes, Washington, D.C.

Dear Mr. CHAIRMAN :

The enclosed study, “Federal policy, plans, and organization for
science and technology: An unstructured critique of the July 1973
hearings of the House Committee on Science and Astronautics” has
been prepared in response to the request of your committee made in
December 1973 to our Science Policy Research Division.

In accordance with instructions, we have been as candid and frank
in our expressions of opinions as possible, We hope you will find the
study useful. el ] )

Principal responsibility for this study has been carried by Mrs.
Dorothy M. Bates, Specialist in Science and Technology, who also
received suggestions from Dr. Franklin P. Huddle, Senior Specialist
in Science and Technology, and other members of the Science Policy
Research Division.

Sincerely yours,
Lrster S. Jayson,
Director.
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INTRODUCTION AND SUMMARY

In December 1978 the House Committee on _Sc.ie_nce and Astro-
nautics requested the Science Policy Research Division of the Con-
gressional esearch Service to prepare for its own use an “unstructured
critique” of the committee’s July 1978 hearings, “Federal Policy, Plans
and Organization for Science and Technology.” The Committee spe-
cifically requested as frank and candid an appraisal of the hearings
as was possible, and also actively invited suggestions for future action.

The critique which has been prepared in accorda:nce with committee

idelines, has been organized in three major sections: 1) an analysis
of the Juiy 1973 hearings; 2) policy implications of the July 1973
hearings; and 3) considerations for future committee action.

The first section of the critique reviews the major purposes of the
hearings, evaluates the choice of witnesses, summarizes the main points
of their testimony, and concludes with our observations on the extent
to which the purposes of the hearings were achieved.

The second section is a brief discussion of some of the policy impli-
cations of the hearings with respect to their impact on Administration
action in implementing the new arrangements, fostering interagency
coordination, lessening the possibility of executive privilege, improv-
ing relations between the Administration and the scientific community,
and affecting the general level of science funding.

The third section considers future courses for committee action,
with suggestions for particular lines of inquiry and some questions
that might usefully be taken up in future hearings.
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I. ANALYSIS OF THE JULY 1973 HEARINGS

A. Major Purposes of the Hearings

On July 5, 1973, the chairman of the House C i i
’ : ommittee on

:vrgli] . (ﬁt;rqnaut‘l‘cs, Olin E. Teague, announced that the con?r‘;llii!zg:
banidin 2 comprehensive inquiry into Federal policy, plans and
Inganno u;op or hthe support and utilization of science and technology.”
S snal ccmg. the h:eaglngq, to begin on July 17, the chairman observed
et 2 ommittee’s inquiry had several purposes. These purposes
o rom.i}_le' jurisdictional assignments to the committee Tor over-
1 I%d ; splons1 ility for scientific research and development generally

3 ;ni' n: 1e (%}Tatlonal Science Foundation, in particular. 4
TR Fr;le éatq purpose was to ascertain the effect on the National
e tilm a}flon of Reorganization Plan No. 1 of 1973, The plan
e ter! 1e9 7% sence of congressional disapproval, became eﬁective,
trax'xsf (g're’d . ) a_bphshed the.O_ﬂice of Science and Technology and
i i e civilian responsibilities to the Director of the National
ik Hm%;‘r atlfon. In related actions, the President designated NSF
e uI}lr ord Stever to be his Science Adviser, and also named
sty Thee chairman of the Federal Council for Science and Tech-
i Werze significant additional responsibilities to the NSF
i zssl;gnec_l without approval of additional funds or per-

r 1st him in implementing them. Until the Foundalt)ion

received supplemeéntal appropriations at the end of the calendar year °

1973, the additi
T g’ret. itional costs were absorbed from the current Foundation
o (ﬁn sglici(;zlr(; ggrposp of the hearings was to draw commentary from ke
Sl L ;inwmnesses on the reorganization. The committee alqcy;
Wi A e clgr?mentary from informed nongovernmental er-
i Reorganiz(:zotionoll; 121:5 su(cicessful.implementation and operalt)ibn
Gozealrllnllenbscienoe i) :n to invite their suggestions concerning
al major purpose of the heari
o e hearings was to pl
- ; rcg;x;sgés o‘fV itg;letrﬁlembeys of the Hoﬁgsse Comnﬁgt:: %Snsziiggcfﬁg
S s e ) ihmlms}nng level of Federal support for scien-
e heeve A)é)nl?eqt;; and to obtain information on the cur-
Rt inistration toward the role of science in
cel’ﬂhgf(il}llznl'rnggg ciltcle)d statistics which showed that whereas 12.6 per-
Sntnont o 1p85 tr}? udget had been allocated to research and'del\)r;al
it A eaires:ﬁlt percentage in 1973 was only one-half tha£
otudite M &t 0t hee increase in the inflation factor. His con-
a2 opening of the hearings summarized his
T thi Al
attitz}(liléﬂzogl: rgnﬂlﬁcatmns of these facts are clear. Government
e o e] support of science and technology is not
ew years ago. Without presently attempting to de-
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fine this trend as right or WI‘OII%; it is incumbent upon this com-
mittee to try to find out what is appening and why. (p-2)

The July 1973 hearings were the first of a pfanned three-part series

on the broad announced topic. The second part of the hearings,

planned for late 1973, were to provide an opportunity for public wit-

nesses from industry, academic institutions, not-for-profit institutions,
and other sources to go on record with evaluations of the new arrange-
ments as well as recommendations and suggestions for improvement.
These hearings were deferred when other matters claimed the urgent
attention of the committee at the close of the first session of the 93rd
Congress.

As a substitute tor the follow-on hearings of late 1973, the com-
mittee requested the assistance of representative groups of the scien-
tific community—ameng them, the Committee on Science and Public
Policy of the American Association for the Advancement of Science,
the Federal Science and Technology Committee of the Industrial Re-
search Institute, and the Science Policy Research Division of the

Congressional Research Service—in the preparation of critiques of
the July hearings.

The next phase of the inquiry was planned to be held at & time in
1974 when the committee had determined that sufficient time had
elapsed to permit an evaluation to be made concerning how the ar-
rangements under the Reorganization Plan were working. It is un-
derstood that the next committee hearings have now been tentatively

scheduled for late spring or early summer 1974.

B. The Hearings Record

The hearings were held on July 17,19, 93, and 24, 1973, barely three
weeks after rganization Plan No. 1 of 1973 went into effect on
July 1. The total time in hearings was approximately 714 hours, not
allowing for committee recesses to vote on the two afternoons the
hearings were in session.

The witnesses and dates of appearance Were as follows:

July 17, 1973 (}? pm.-4:30 pm.) Dr. H. Guyford Stever, Sci-
ence Adviser to the Executive Office, and Director, National Sei-
ence Foundation; accom anied by Dr. Russell C. Drew, Director,
Office of Science and Technology Policy; Dr. Lloyd Cooke, Chair-
man, Planning-Policy Committee, National Science Board, and
director of urban affairs, Union Carbide Corp., New York; Dr.

Raymond L. Bisplinghoff, Deputy Director of the National Sci-

ence Foundation ; and Dr. Paul F. Donovan, Head of the National

Science Foundation Energy Task Force

July 19,1973 (10 a.m.-11:50 a.m.) Dr. William O. Baker, presi-
dent, Bell Telephone Laboratories

July 28,1973 (2:20 p.m.-4 pm.) Dr. John C. Sawhill, Associate
Director for Natural Resources, Energy and Science, Office of
Management and Budget; since December 1973, Deputy Director
and Director, Federal Energy Office

July 24, 1973 (10 a.m.-12:20 p.m.) Dr. Edward E. David,
Jr., executive vice president, research and development and plan-
ning, Gould, Inc.; and William D. Carey, vice president. Arthur

D. Little, Inc.
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committee, the record on Dr. Stever’s relationship to him and to the

President remained unclear.
All the other witnesses except Dr. Baker prepared responses to

additional questions submitted to them by the committee following

ces
9. Significance of full commiittee hearings. Science %olicy uestions
have over the past decade been customarily considered by the Subcom-

mittee on Science, Research and Development of the House Committee

on Science and 'Astronautics. Since its establishment in 1963, the
subcommittee has been the focal point for hearings on questions re-
lating to scientific research and development generally, con. ressional
sources of information and advice in_science and technology, the
utilization of scientific and engineering resources, and congres-
sional oversight of the National Science Foundation. However, the
July 1973 hearings were held by the House Committee on Science an

‘Astronautics, sitting as the full committee, and were presided over
by Chairman Olin E. Teague. Ap

garently the committee sees its over-
sight responsibility extended an

given “new clout, new leverage”
through the increased responsibility given i

to the National Science
Foundation by Reorganization Plan

No. 1. 'I_.‘his view was reﬂected in
Congressman Mosher’s comment to Dr. David that the committee has

oversight responsibility for the National Science Foundation “to 8

degree that we never had any right to oversee your operation in the

White House. So our committee role is enlarged and becomes Iuch

more important and I think we have got to keep that in mind.

(p% 14?,—44)
he interest and concern of the members
evident from the generally good attendance at
probing questions they put to the witnesses.

3. Impressions of Acyministmtion witnesses and summaries of their
testimony. The ‘Administration witnesses were Dr. H. Guyford Stever,
(acccompanied by Dr. Russell C. Drew, Dr. Lloyd Cooke, Dr. Ray-
mond L. Bisplinghoff, and Dr. Paul F. Donovan) ; Dr. John C. Saw-
*hill, and Dr. George P. Shultz.

Dr. H. Guyford Stever’s testimony, his responses to the oral ques-
tions, and his prepared responses to the written questions all indicated
4 sincere effort to be as helpful and informative as possible. Dr. Stever
did not pretend to know all the answers, but he conveyed the impres-
sion that the plan was workable, if people put their minds to making
it work, which was what he intended to do.

1 from President Nixon

Dr. Stever made public a letter of July

designating him Science Adviser to the President and to other entities

in the Executive Office, and appointing him to be Chairman of the

Tederal Council for Science and Technology. In discussing the estab-
d Technology Policy Office, Dr. Stever said

lishment of the Science an
he had structured the office to maintain 2 “maximum degree of ob-
jectivity and impartiality on science policy matters.” He noted further

his intention to use the Foundation’s resources as well as those of

other Government agencies. Concerning advisory groups,
was looking into the ostablishment, of formal mechanisms to insure

good communication between himself and the scientific community,

but his personal belief was that advisory groups are best used on an

of the committee was
the hearings and in the
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he National Science Foundation and other
the necessary resources of the National Sc B

Government agencies and from the private sector.” Lheir ta
be to develop g1‘;sues into reviews and assessments which will reveal

ions available and, as appropriate, recommend courses

the policy opt: as & c
of agtion};:o %r. Stever. In the beginning, Dr. Drew reported his office
would be very selective in choosing its activities, restricting its initial

mphasis to very high priority areas.
: ]I))r. Drew’s stlf;.ytemegnt tl:)ontain};d no new information, There is noth~
ing in the printed record concerning what staff he had on board at-
the time of the hearing, or even where the office was located. We do
not know what former OST personnel transferred to NSF, nor do
we know what unfinished OST business NSF may have inherited.
Some of these questions might have been answered if Dr. Drew
had had an opportunity to testify in person and respond to questions.
Dr. John C. Sawhill began his testimony with statistics on Federal
research and development programs which showed that whereas
in 1963 agencies other than DOD, AEC and NASA accounted for only
10 percent of the total, by 1974, this figure had increased to 24 percent.
He gave numerous examples of how departments and agencies engaged
in civilian R&D had strengthened their programs. Because the Na-
tional Science Foundation has grown in size and stature as an agency,
he thought the decision to place responsibility with the Director for
looking across departments and agencies to assure an éffective overall
Federal and national effort in science and technology was an
appropriate one. He stressed also, in addition to the expertise the NSF
now has in many areas of science and technology beyond basic research,
its ties to the scientific community, which %Z termed “particularly
important.”

He spoke of the recent reorganization within the Office of Manage-
ment and Budget and the conso%idation of natural resources, and energy
and science under his jurisdiction as’Associate Director. To show how
Dr Stever in his capacity as science adviser might interact with his
office in providing “independent advice and analysis,” in one area—
energy issties, problems and solutions through research and develop-
ment—he enumerated several kinds of possible assistance, including—

Developing and supplying the Executive Office with a frame-
work with which to evaluate systematically energy R&D programs.

Developing criteria for assessing the merits of individual tech-
nology approaches.

Providing independent assessment of environmental, health,
and safety standards and identifying necessary additional re-
search to improve standard setting.

Identifying and recommending critical new research needs im
energy R&D.

Identifying and evaluating significant research findings that
could affect energy R&D or energy programs or policies.

Determining ways in which universities and other research or-
ganizations can make their most effective contribution to energy
R&D from a research and manpower standpoint.

Maintaining awareness of current plans and viewpoints of in-
dustry and associations on matters related to energy R&D, and
bringing those to the attention of the Office of Management and
Budget, and other Executive Office agencies. (p. 108)
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Dr. George P. Shultz, Secretary of the Treasury, was_unable to
appear in person to testify but he agreed to respond to written ques-
tions of the committee. The response to the questions prov1ded little
if any new information. In most instances, the questions consume
more space than the brief responses. The response could be an evidence
of preoccupation with other apparently more important or pressing
matters, or an indication of unfamiliarity or dl_smterest in the subject.
In view of their reportedly long personal acquaintanceship, Dr. Shultz
mioht have been expected to be more helgful to Dr. Stever.

r. Shultz is leaving his position 2as ecretary of the Treasury ont
May 1. His replacement will be Deputy Treasury Secretary and
Director William E. Simon. Mr. Simon’s entire career prior to assum-
ing his present government position in December 1972 has been in
investment banking. It has been announced that Mr. Simon will not be
named Assistant to the President for Economic ‘Affairs. It was in this
capacity that Dr. Schultz served as Dr. Stever’s channel to the

President. ; h ;
sions of public witnesses and, summaries of their testumony-

4, Impres
The three public witnesses were Dr. William O. Baker, Dr. Edward E.

David, Jr., and Mr. William D. Carey.

Dr. William O. Baker’s lengthy statement was in support of the

reorganization. In placing the present situation in historical perspec-

tive, he noted that in the World War II period and thereafter, the
challenges to science and engineering were through perfo
tems. Today the main challenges to science and engineering
service of man through economic and, social 8ystems, where 0
scientific and technical factors play dominant roles.

Dr. Baker expressed the view that “;f there has been & discontinuity
or turbulence in the national community due to the Federal reor-

anization, it has a large factor of correcting a basic mistake in think-
ing about the earlier Federal activities in research and development.”
Ho illustrated his point by referring to “a widespread illusion’ during
the 1960’s that our society and Nation were supporting research and
development as “ends in themselves,” the cultivation of science as a
“new national sport.” The chift in emphasis which has occurred dur-
ing recent years did not signify that reduced importance has been as-
signed to the uses of research and engineering, but rather that the
choices should be made “through the people’s active Government agen-
cies, in ways not possible in a small, elevated, but often remote, part
of the executive branch of Government.” (p.95)

Dr. Baker illustrated his thesis of the need for public-private co-
ordinated effort by a case histo of the development 0 materials
science and engineeriné’policy and practice.

Dr. Edward E. Dawid’s testimony was candid, informative, and pene-

trating. As the most recent Presi e_antial_scienoe adviser, he was 1n an
i otch the dimensions of the task in relation to

the job ahead for Dr. Stever and the NSF. 3
ile the theme of the 1950 and 1960’s was the unity of science

and technology, the theme of the 1970’s and 1980’s is extending the
unity of science and technology to include economic and social factors,

lega considerations, and political issues. Dr. David expressed the hope
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monitoring of the national R&D programs (energy, health, transporta-,
etc.) in each of which several agencies are

tion, natural resources, . )
involved. The second concern is the “rulemaking, standard setting,
and regulatory activities of the Federal Government” whose impact

is national, scope increasing, and costs “little short of monnmgantal.”
The final concern is incorporating civilian technology as an instru-
ment of U.S. foreign policy. Reconciling these major concerns, among
the agencies involved “gnd providing leadership to carry out the will
of the executive” Dr. David said, “is another major challenge for NSF

and its new office.”

Mr. William D. Carey was the mo s
remarks reflected his experience in doing staff work for five Presidents
during his 26 years’ gervice with the Bureau of the Budget, which in-
cluded responsibility for the funding and organization of Federal re-

cearch and development and three years as an ‘Assistant Director of the

Bureau. Having worked with the White House science pohc{'l struc-
the deci-

ture from its inception through three Presidents, )
sion to dismantle it and transter its functions out of the Executive Of-
fice, “impulsive and mistaken.” Transferring these offices out of the
Presidency, even though the problems remain, signified to him an 1m-
plicit message that the Administration believed “that policymaking
had become less complex, that the choices are simpler, and that science
and technology are no longer central inputs to national decisionmak-
ing.” (p. 159) '
While he would have opposed the reorganization had he been con-
sulted during the planning stage, once the decision had been made, and
the plan submitted to Congress, he thought it “useless” to bar the doot*
to reorganization, The President had to be the judge of the kind of staff
d. Nothing was gained by forcing unwanted advisory

he wanted aroun
the White House. In fact he thou%?t that the removal

arrangements on 1 C
of an apparatus which gave an illusion of power where there was little

in reality might even serve to clear the air. y :
In his view, the success of the new arrangements which he regarded
i  musical chairs” depends

only transient in the continuing “game o r
on the extent to which advice from an independent agency 18 ac-

corded the same value that advice from Executive Office staff carries.
The National Science Foundation’s performance would be judged by
the extent of usage by White House staff, the OMB, other Executive
Office units, and the heads of departments and agencies, and by its
identification of and the initiatives it takes regarding national issues
of first order magnitude.
Of more fundamental concern to Mr. Carey is the future of science
and technology in the Nation. Referring to recent actions in connoc-
tion with the energy crisis, he said. “The firebell approach to R&D
is being invoked once more to get us out of trouble. There seems to
be rhyt%m, a kind of cyclical regularity, in the way we fall back upon
crash R&D efforts. I wonder how often it will work. We habitually
whistle up science and technology when we get into a jam, and then
dismiss them as the crisis abates.” (p. 160)
. He expressed the view that science and technology should be re-
garded as public investments and managed over time with stability -

ot critical of all the witnesses. His
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nesses and to invite suggestions on how science and technology

ean be incorporated into the decision-making process at the Presi-

dential level ; and
To communicate the concern of the Committee on Science and
Astronautics with the apparently diminishing level of Federal
support for scientific research and development and to obtain
information on the current attitude of the Administration toward
the role of science in government.
Our summary impressions concerning the record on each of these
purposes are as follows:

a. Determining the effect of the plan on NSF. The hearings were
not really long enough to enable the Committee to examine the subject
in depth. It may be unrealistic to expect more information concerning
the implementation of important new responsibilities less than a
month from the time they became effective. O};1 the other hand, despite
serious reservations, the Con%ress had taken no disapproving action
with respect to the plan within the ninety-day period after it was
submitted on January 26, 1978. This meant that the plan could have
become operative when it appeared in the Federal Register on April
18, 1973, had the Administration not set a later effective date. So the
Foundation had in reality a three-month period preceding the hearings
when they had a clear go-ahead in which to formulate plans to im-
plement the reorganization.

It has also been suggested that the committee members may have let
the Foundation and other witnesses off too easily by not asking suffi-
ciently penetrating questions or pursuing particular lines of inquiry
more deeply, perhaps because they were being kind, or they lacked
time, or for other reasons.

On the other hand, it is possible that the scheduling of the hearings
so soon after the plan became formally effective may%mve speeded up
implementation of organizational arrangements. Both NSF and OMB
may have assigned this subject a higher order of priority in order to
be able to report progress for the record. One of our colleagues has ob-
served that “it seems reasonable to suggest that if it were not the intent
of the committee to stimulate Dr. Stever and other witnesses into for-
malizing their first and best thoughts about their new responsibility,
the committee did accomplish just that. The hearings may have forced
timely thought and plans essential to some of the serious issues of our
1_tirr}esl,1 ar,x,d the committee was provided with excellent preliminary
nsights.

b. Obtain additional information on the reorganization from Ad-
ministration witnesses. The hearings provided an opportunity for
committee members to hear and question the Associate Director for
Natural Resources, Energy, and Science of the OMB concerning the
reorganization and related matters, as for example, the impoundment
of NSF and other funds. This was not the first appearance of a high-
ranking OMB official before the committee but the occasion was a
sufficiently unusual occurrence to be a topic for comment. Dr. Sawhill’s
testimony provided important insights into the kinds of assistance he

86-154—74——8
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saw that Dr. Stever in his capacity as science adviser could provide to
OMB. His preoccupation with energy issues was evident in the
testimony. pel

If anyyone message was communicated to Dr. Sawhill, it was the
members’ dissatisfaction with the OMB’s superimposition of its own
assessment of priorities over that of the Congress in impounding con-
gressionally-approved funds. Despite the committee’s repeated ques-
tioning of Dr. Sawhill, the record is sketchy concerning the
qualifications of OMB staff members to decide scientific priorities and
allocations of funds. This gap in information is further widened by
the shuffling of personnel since the hearings. i 1

An encouraging note was the apparently sympathetic attitude of the
OMB toward%])r. Stever’s task and his need for additional resources,
and the implied assurance by Dr. Sawhill that a request for these
would be favorably received. It is to be hoped that his successor shares
these views. i

Perhaps the hearing provided the impetus for Dr. Sawhill and Dr.
Stever to consult in advance on questions likely to be raised, and thus
to become better acquainted. However, this advantage was short-lived,
because Dr. Sawhill is no longer in OMB. Since December 1973, as
Deputy Director of the Federal Energy Office, and now as Director,
he ﬁ)ws been devoting full-time to energy matters. The question now
before the committee is how much of his testimony represented Dr.
Sawhill’s view only and what kind of rapport is being established be-
tween the new Associate Director for Natural Resources, Energy, and
Science at OMB, Frank Zarb, and Dr. Stever.

The committee’s attempt to illuminate the role of Treasury Secre-
tary George P. Shultz as a channel for communieation of science
advice from Dr. Stever to the President was largely a failure. Dr.
Shultz’s responses to the questions submitted to him by the committee
were extremely brief and contained little if anything not already on
the public record. Dr. Shultz has announced his resignation as Secre-
tary of the Treasury, effective May 1, 1974. Thus, by the time the
committee resumes further hearings on the question of Federal science
reorganization, a new Secretary will have been installed and it will be
gﬁessary to ascertain what, if any, his relationship will be to Dr.

ver.

. Obtain commentary concerning the reorganization and Govern-
ment science relations from nongovermmental witnesses. The public
witnesses’ testimony should be particularly useful to the committee.
AM provided useful background information on the White House sci-
ence advisory process which helps in understanding the current
sitnation. Each one offered suggestions concerning current and future
issues facing any science advisory apparatus and ways to evaluate the
operation of the present system. In this respect, despite the limited
number of witnesses, it is probable that the hearings at least made an
Important start. Future hearings might perhaps concentrate on en-
laiging the record of evaluation and suggestions from informed ob-
servers among the scientific community.
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II. POLICY IMPLICATIONS OF THE JULY 1973
HEARINGS

It is possible to identify policy implications £ iffer-
ent points of view. These are diyscusls)ed briefly Il;gigvavf - ik oy g

o ];h;o:]tf%c; : af;fgmzm ?y a congressional committee on the level o 7
A ministration i stafin i Vel ¢
science advisory mechanism ffing, managing, and using its

We have already expressed the opinion that we beli
- - th o
uling of the hearings so soon after the effective date of1 i;?a R:of'(é};i%-
zation Plan may have had a catalyzing effect in forcing the NSF and
the OMB to move ahead faster in formulating arrangements in NSF'
to assist Dr. Stever. With the emerging energy crisis and the distrac-
tions in the Executive Office by the revelation of events related to
g:t;ﬁ;lgazg, it 1}5 S;m}n)t{{ulglf the N SFl Director could have commanded
ntion of the so t heari i
ne;zqesss,ry. promptly had the hearings not made this
. No doubt the Administration was also aware that the e -
vided by the committee with legislative oversight responsiﬁlpl(i)f;'1 I:;)IP {}(1)9-
NSF would be duly noted by the Government Operations Committees
and by the Appropriations” Committees. When L})r. Stever appeared’
gffo:el tf}llgl éat;er E‘ommlttee in late autumn 1973 to request supple-
enta i i
v nss. or F'Y 1974, he was questioned on many aspects of his:

B. The effect of the hearings on the res % ;

: ’ responsiveness of executive agen-
cies to efforts by the science advisory mechamism to obtain rep%rts-
ond data, to communicate policy adwisories, and to coordinate pro-
grams and projects of multi-agency interest,

We have not seen any evidence as of this time to indi
hearings may have facilitated or improved ini:er’-ag.genc;711 Ic':lt:titglr?sthghg
in areas for which NSF and Dr. gtever assumed the coordinatix?
functions c:f the former OST. One would hope that the exposure of
Dr. Stever’s assignment provided by the testimony from the hearines:
might have been instructive to policy officials in the departments ang;
agencies involved in civilian R&D and might have resulted in conscious
efforts by these persons as members of the Administration team to
make the system work, Certainly the decentralization of authority
under the new arrangements should have provided an additional in-
centive for them to work to make the plan succeed. Future hearings:
should include witnesses from some of these agencies in order to r(gf

f the system is working, as w
af;zgl;er rgﬁlegtgomn% h(.)fl the Director of N SF as to his agéessme(:lt Zi“
g a?x’usm ' ns with his office in its capacity as presidential advisory
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C. The ability of the congressional commilttee itself to obtain state-
menits amg tzati/m,ony from the Executive Office science advisory
unit, based on the precedent of these hearings.

The limited appearances of Dr. Stever in his Presidential science
advisory role realf; do not. tell us much about whether executive priv-
ilege may be an obstacle. Dr. Stever told the committee he did not think
it would be a problem and so far he has not invoked the privilege.

The fact that Dr. Stever did not invoke executive privilege in the
-July 1973 hearings could be looked upon as having established a prece-
-dent. On the other hand, the question can be raised whether Dr. Stever
had yet been sufficiently privy to Executive Office business to have
anything to invoke executive privilege about. .

We do not recall that executive privilege was ever invoked by the
former Directors of the Office of Science and Technology.

D. The effect of the hearings on the attitude of the scientific com-
mumaty towards the Administration, with particular respect to the
Administration’s evidenced attitudes toward science policy.

Both the published hearings record and information from the hear-
ings which was incorporatedgs into numerous articles in scientific jour-
nals provided additional details concerning the reorganization of the
executive science advisory system which have undoubtedly been noted
carefully by concerned members of the scientific community. On the
assumption that information showing the facts as they are is neces-
sary E)r understanding and dealing with a problem, the hearings
probably had a maximum policy impact in this regard. > ;

The hearings publicized the Administration’s announced intention
to rely more extensively than in the past on a wider segment of the
scientific community through the use of ad hoc advisory groups. The
subsequent record is somewhat fragmentary on just how the Admin-
istration has gone about doing this. Reports of meetings Dr. Stever
has held with certain groups have appeared in the press, and the fact
that the Vice President met with one particular group—the Committee
-on Scientific Society Presidents—tolilear their suggestions and com-
ments was considered sufficiently newsworthy to be the subject of a
-single article. We do not know how useful these meetings have been,
‘but we are dubious of the impact on the present Administration of ex-
clusively critical advice such as was reported to have been given on the
“latter occasion noted above.

E. The effect of the hearings on the actual level and directions of scien-
tific effort supported by the Administration, with particular refer-
ence to the views of the commitiee.

The hearings did not really examine the general science and tech-
nology situation other than to register the concern of the committee
that the level of funding did not even compensate for inflation so that
the actual level of Federal R&D effort was somewhat on the decline.
The committee members did register strong disapproval of impound-
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ment of science funds by OMB and the irritation over this disregard
of the Congressional mandate by the Executive could not be over-
looked. In January 1974, OMB Director Ash is reported to have an-
nounced the discontinuance of the practice of impoundment, but
agency funds will continue to be placed in reserve. The latest OMB
report of February 4, 1974, on funds in reserve shows that while some

R&D money throughout the departments and agencies has been placed

in reserve, the amounts appear to be far less than during F'Y 1973,
According to the report, no NSF funds are now held in reserve.

The committee may have had an impact on the OMB action in re-
leasing all NSF FY 1974 funds in December 1973, but we believe it
more likely that the energy crisis was the motivating factor.

F. Selected unresolved problems

This section brings together additional commentary concerning

aspects of the 1973 reorganization.

" 1. Direct access to President belicved necessary by scientific com-

mumity. ’

. There appears to be a deepseated conviction within the scientific and

technological community that direct access to the President is neces-

. sary to communicate the essence of science policies. The upward strug-
gle of laboriously architectured position papers cannot replace the
give and take of face-to-face communication, according to this view.
Direct access to the President is necessary for full presentation of the
scientific side of issues, to communicate the necessity for support of
scientific programs, and to point out ways by which science can be
exploited to solve public problems. Exposing tﬁe President directly to
the realities of scientific controversy in adversary proceedings may
have merit on particularly momentous issues.

Access to competent and informed scientific personnel in divisions
and bureaus, even to those serving as scientific assistant secretaries,
cannot substitute for access to the President. Actually, access to this
lesser level has never been a problem. But the access of Government
staff people to the White House establishment is bound to be limited,
and the receptivity in the White House establishment, peopled with
nonscientists, cannot be high.

To compound the problem, White House staff people tend to become
an inaccessible elite, necessarily concerned Witg power and tactical
maneuvering for position. A frequent attribute of power is inacces-
sibility. The hearings brought out that (1) a voice from the White
House had more “clout” than a communique from NSF; (2) it would
be extremely difficult for NSF to get a message to the President
through the tiers of non-scientists in t%ne chain of command.

2. 5cmger8 of the “all eggs in one basket” syndrome.

One of the great dangers in the political use of science is the “all
eggs in one basket” syndrome. A Presidential science apparatus should
help identify options that warrant some support even when the bulk
of effort goes eﬁsewhere. The present arrangements appear to be de-
signed precisely fo weed out options, and to rely on single choice by
(in the words of Sawhill) “proven management techniques . . . cost

effectiveness . . . accumulated analytical wisdom.”
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“picked up at & rapid rate, partly because people realized it was im-
portant and partlg because I believe I had underestimated the problem

when we first had these responsibilities thrust on us.” There are sev-

eral unknowns in the above quotation. Who were the people he was re-
ferring to who thought the transfer of duties was «important” ? How
far had he “ynderestimated” the problem ¢ What significance, if any,

’s choice of verbs, Le. “thrust”, 1D

should be attached to Dr. Stever

that statement ¢
As part of his science advisory duties, Dr. Stever has been desig-
nated to act as the President’s representative in selected cooperative
rograms in international scientific affairs, including chairing such
joint bodies as the U.S.~U.S.S.R. Joint Commission on Scientific an
Technical Cooperation. This is a major new responsibility for Dr.
Stever and one which is understood to occupy & considerable attention
within STPO.

Following through in working out international cooperative science
agreements & on by heads of state has required previous science
advisers to do a large amount of foreign trav 1. What demands are
made on Dr. Stever’s time by this assignment

Recently, Dr. Stever concluded a major s ech with the quote “Op-
timism is & moral duty” and he called on all scientists join hi

his conviction that together they can mee leng: :
i related to his science adviser

When questioned whether his 0£t1m1sm : )
role, Dr. Stever replied that when he got discouraged in one of his

two roles, he went to the other.
It appears from all the doubts expressed above, that the record
nt can be made

must be made more.clear before an accurate assessme
of the present situation.



ITI. CONSIDERATIONS FOR FUTURE COMMITTEE
ACTION

We have pondered the question of future committee action at great
length. We cannot see any course of action other than to continue the
lines of inquiry which the committee began in the July 1973 hearings.

A. Present arrangements considered transient.

Three of the witnesses at the July hearings referred to the transient
nature of the present arrangements. Dr. Baker supported Reorgaiza-
tion Plan No. 1 because he believed “it is the approach or the step that
we need now. . . . We do not know that this present structure will
be adequate for a long time, but we think it is a very good move for
now.” (p. 77). Mr. Carey referred to recent organizations in science
and energy as a “game of musical chairs and I think we get too
exercised over transient questions of organization” (p. 160). Dr. David
expressed the view that the President must have a structure in which
he has confidence and which he feels suits his style. He thought an
argument for the reinstatement of an Executive Office science advisory
apparatus “at least in this Administration, is really a theoretical rather
than a substantive one.” (p. 150). °

Any arrangement involving personalities rather than institutions is
bound to be transient. Two of Dr. Stever’s channels to the President—
Dr. Sawhill, and Dr. Shultz, have already gone or are soon to depart.
But the biggest uncertainty of course is the President’s status until
the 1976 election. If the incumbent remains in office, it is not likely
he will entertain any fundamental changes in the science advisory
mechanism. The real question is, how transient is the present arrange-

ment? This question is not likely to be answered for several more
months, if then. 3

B. Continuation of the initial objectives of the hearings.

The lines of inquiry which the committee established last year were
framed to consider both the immediate and longer range aspects of the
Federal organization for science and technology. They included: (1)
ascertaining and making public information from Administration
sources on the effect of the implementation of Reorganization Plan
No. 1 on the National Science Foundation and on departments and
agencies engaged in civilian R&D; and on how scientific and technical
advice is incorporated into national policy decisions at the Presidential
and Executve Office level; (2) receiving commentary and suggestions
from informed persons outside the Government on how science and
technology can be incorporated into the decision-making process at
the Presidential level; and (3) monitorin§ the general situation relat-
ing to Federal support for research and development and the role of
science in Government.
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of congressional competition might stimulate STPO into violent re-:
ouse support. The Domestic Council is alread

sponse, with White g 1
trying to come to grips with national materials policy, with STP

participation, but at a very low key. A move by OTA. might raise the

key and the scope.

11. To supplement the hearing process, it might be advisable for the
committee to contract directly or through a non-executive branch
agent for an organization like the National Academy of Public Ad-
ministration, with the assistance of the National Academy of Sciences-
National Academy of Engineering, to study and report on the institu-
tionalization of scientific advice at the top level of Government. Such
a study might differ from a study performed only by a scientific body
in that the problem would be approached from a public administration

view.

Ad hoec NAS Committee Study of Science and Government (Killian
committee). We note that the Council of the National Academy of
Sciences announced on February 1, 1974, the convening of an Ad Hoc
Committee on Science and Technology to look broadly at the relation-
ships between science and technology and government with the objec-

tive of suggesting means whereby science and technology can be
incorporateg?usltto t%x nguiSEZd

e policy-making process. The disti panel ®
under the chairmanship of James R. Killian, Jr., has set a four to six
month date for the submission of its recommendations. David Z. Beck-
ler, who was intimately involved in White House science advisory
o¥eratlons from 1953 to 1978, now Special Assistant to the President
0

the National Academy of Sciences, has been designated NAS staff
officer for the committee.

It has been reg»orted that among the subjects the ad hoc committee
will study are the implications to the science advisory process of the
separation of responsibility for civilian and military R&D, and the
broad subject of energy policy formulation.

e are informed that the study is being funded by the National
Academy of Sciences.

D. Ewvamine proposals which have been made for changes in the pres-

ent Federal science structure and build up a record of opinion and
evaluation of these proposals.

Over the past several years, considerable attention has been given
to the organization of scientific and technical activities within the
Federal departments and agencies and in the Executive Office of the
President. The 1969 and 1970 hearings and reports of the Subcom-
mittee on Science, Research, and Development on Centralization of -

§ Members of the Ad Hoc Committee are: Graham T. Allison, The Public Pollicy Program,
Kennedy School of Government, Harvard University ; Ivan L. Bennett, Jr., Director, New
York University Medical Center [former Deputy Director, OST, under Dr. Hornig] ; Harold
Brown, President. California Institute of Technology; James B. Fisk, Chairman of the
Board, Bell Telephone Laboratories;: Robert C. Gunness, President, Standard Oil Company

Indiana) ; James R. Killlan, Jr., Honorary Chairman of the Corporation, Massachusetts
nstitute of Technology (Chairman) ; HEdwin H. Land, President, Polaroid Corporation ;
Franklin A. Long, Department of Chemistry and Program on Seclence, Technolozy and
?nclety, Cornell

niversity ; Emanuel R, Piore, Retired Vice President and Chief Sclentist,
BM, New York, N.Y. (Vice Chairman) ; Kennet

h 8. Pitzer, Department of Chemistry,
Unlversltg of California, Berkeley (Vice Chalrmanb; James Tobin DePartment of Eco-
nomics, Yale University: and Charles H, Townes, Department of Phys cs, University otz
California, Berkeley. (National Academy of Sciences Press Release of February 1, 1974.)
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to domestic problems. The Senate Commerce and Aeronautical and
Space Committees have held joint hearings on the latter bill.

Other proposals, like Senator Humphrey’s pro?osal to establish an
0

Office of Balanced National Growth and Development (8. 3050),
might be considered.

In summary, it is suggested that the committee can serve both imme-
diate and longer range national interests by considering the various

alternatives and perhaps taking a position with respect to those which
1t considered meritorious.

E. Continue to monitor the general situation relating to Federal sup-

port for research and development and the role of science in
Government

There is an old saying, “The more things change, the more the
stay the same.” For more than a quarter of a century, the Federal
Government has accepted a responsibility to provide support to assure
the availability of a research data base an(P a trained scientific and
technical manpower supply, in order to cope with the demands of
emerging national needs.

The Fgederal R&D budget has continued upward from less than a
billion dollars in the immediate Post-war years to an estimated $17.9
billion for FY 1974, Despite the vast increase in resources allocated to
R&D, the way in which t?lose resources are allocated remaing basically
the same, Mr. Carey called it the “firebell” approach. The Nation con-
sistently whistles up science and technology in time of crisis, seeking
immediate answers to first one urgent problem, then another. First
the motivation was the weapons and atomic race; to this was added
the challenge of being first to the moon. In the late 1960’s the prob-
lems of the environment received priority attention, followed by a
brief surge of interest in what S&T could do to improve the worsening
international trade position, before the recent energy crisis dramatized
unmet needs in that area. Even now, another problem looms large on

the horizon and is rapidly approaching—materials shortages.

Recently in addressing the American Association for the Advance-
ment of S’éience, Dr. Stever discussed the “crisis approach” and past
and present reliance on it as a triggering mechanism for bringing sci-
ence into. the polioy process. He listed as a first priority the need for
the Nuation to be freed from the “trap-of having to use science on a
crisis-to-crisis basis.” His view is shared by many others in'the scien-
tific community. '

On the other hand, Dr. Sawhill recently expressed the opinion that
“We can’t [i.e., should not] move too fast on science and technology.”
He suggested that a crisis situation is necessary before the Pre
can introduce 2 program that the people will support. He continued,

shall all your talents and resources on a crash basis that you get good,
hard results.” (Vernon Pizer. Who unplugged America’s science ma-
chine? Washingtonian, February 1974, at p. 102)

The question which should be answered is does Dr. Sawhill’s ra-
tionale renresent OMB and Executive Office ‘Philosqphy or his own
persorial philosophy. Is ‘a crisis situation indeed hecessary before a
problem can be addressed ¢ :
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; - : g Jength.
mmittee may wish to explore this question at greater |

1 1”11‘t};1 :a(iges from ten {o twenty years to realize the results fron_xtalesv;
scientific or technical program and if the leadership must wiz_l Yty
crisis before mobilizing, doesn’t that condemn the Nation to1 l"tr dgthe
protracted and repeated crises? (Or, at least, leaving unexploi ;e)
contributions of science and technology to ameliorate the c_rlsfls L
; Although Dr. Stever decried the crisis situation as a basis otrt:hirt
vation, he did not express similar d.lsz_zpproval‘that fgr the pats Lo z
vears science has benefited from riding the “waves” generated by
S i ams.
SuCTcL?sSE laosnltgfi':;;?:ss }Ilngrl;zsrgrcannot produce an instant cure for cancer, or
he'art disease, or unemployment, or many other problems, xaeltl}er tc_%flircl
it produce the necessary research data base and the needed scien 10 -
manpower to solve today’s crash problem. Only by anticipating pg e
lems and planning ahead can quick, flexible, and orderly x"esp.c::nsei 1.9
mobilized. Forward planning can help ameliorate a cr1s1sfs1 u‘f_} 1 o
At very least, such a stance can greatly reduce the g:o}slts o tlnaclooslé] ;
adaptations to great challenges. Crash responses are in 1eren y'ods o}f
and wasteful. Moreover, they tend to be followed by lax peri i
recuperation when the over-stlmulgted lg.atmsntgi%l;;:gi :lts respon

i ing i urces and readines : 3
tle'sl‘flzr&ﬁm;g;ggess:ol hear some plain-speaking, nonselfserving,
knowledgeable persons address this problem.

F. Querview of biomedical research issues needed

i illi ch and
tion is scurrying to spend billions for energy resear
de'{e}iﬁpl\r?erllg. At the slx;ymegt;ime, such presg;ng issues as }tl_ealtcl)lrr:g;zg(c){x
; isition of technical tools for disease prevention y
igat?:s::g:}i on new systems for distribution, delivery, and payment
are being overlooked. ‘ !
ofke%ézl;;? !;aeditﬁrgrial i% the Journal of the American Medical Asscé-
ciation ® discussed emerging problems in three important greas——tpos -
doctoral education, research in general, and “human experimentation.
any others. j Rl
T}{%;ﬁair?smapgarenﬂy lacking in the present organization is .slorimi
source in the biological and medical sciences at the White Hqtése ev 1(:-
who can consider'and advise on what the role of the Federal Gover
ment should be on policy questions as broad as these. £ Ngiiti
One organizational responsgr is contalggc}l) %hS.SQi%?& 2 neMa%;ch o
er A dments of 1974, as passed by the Senat ,
fgl';:}cel(‘)ﬁgtolfhgﬁg amendments I;rov]i)des for the cr('ieatlon.tof ?;hlgrlfisé-
enti i i 1 to oversee and monitor
dential Biomedical Research Panel t 3 4,
i tional Institutes of Health.
medical research programs of the Na ) e
ccepts the recommendations of the Select Cor
onIé;}rzlemIiIt(t’::se c%ncgrning realignment of co'mmlt]f_eeh ]111:1ﬁdggt11.2;1:}£23
i i tronautics which wi
House Committee on Science and As i bl 3
se Committee on Science and Technology ‘
g}ilf?cligs%qgnsi%ﬂity for biomedical R&D overview. The committee may
wish to hear some witnesses on these questions.

[ : 432434,
& An Antl:fntellectunl Movement in Medicine? JAMA, vol. 227, Jan. 28, 1974 :
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G. Questions for consideration at future hearings

Below are listed some questions which the committee may wish to
explore at future hearings. Each has arisen out of knowledge of a
particular situation as derived from testimony, remarks or commen-
tary from informed sources.

1. Who is providing advice PSAC formerly provided ? Specifically,
what groups have been utilized and how ?

2. What is NSF doing to assure that the several national programs
of research and development—ener. , health, transportation, educa-
tion, social systems, and renewabﬁey. and non-renewable resources,

stituted, or newly created ? What staff support is provided and by
whom ? Meetings held, actions taken, and future plans for these com-
mittees? What arrangements are there for interface of FCST struc-
ture with the non-governmental scientific and technical community ¢
With the National Science Board ¢

4. In November 1973, Dr. Stever told an Appropriations subcom-
mittee that he had “underestimated” the extent of iis science policy
responsibilities “when we first had these responsibilities thrust on
us.” What is Dr. Stever’s distribution of time among his multiple

1ts job ? How does Stever use the office? What are the interrelationships
of the Office of Energy R&D and STPO? What is STPO’s program
emphasis? Relations with departments and agencies? Mechanisms for
coordination? Contacts with the scientific and technical communit;
Evidence that the views of this eommunity actually reach t{x
President ¢

6. Who in EXOP is using science advice from NSF? What channels

re used to obtain this advice? How is the President kept informed of

developments? What evidences are there that the White House actually
cares, that it participates in decisions knowledgeably? Who malkes
what decisions with what knowled ¢

7. Are there any indications t at NSF is rising in the executive
hierarchy or is it too soon to tell? [David, p. 135, hearings. A rise

?
e
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implications for NSF of pending legislation to

reg;-gWhanizeat :'rl;zrglye ﬁ%lfaﬁﬁ does Dr. Stever interact with Dr.
i i FEO?

W;m%e}xl'gtn;g:r organiza.(tiional ar:tmg:ﬂz%mE?;;ﬁ:nagemgos;gcﬁ?

: i adviso Tuc y 4

ztcﬁ%ngt}i{eezotllizesscée:uc;cil in E}r(yOP; (S. 2495) ; and a Council of Sci

T » & viable strategy for research and de-
“riding the waves” a viable strategy fo -
vello%xggnt?ullln ing? [Stever said at AAAS that in the long run sci

ituati it will be riding
i t from the present situation because it will
erllceenvg'léybﬁ\i for the neft(;i few y(iaarsf t\}Yherll, sil;?ii dlg vtzlilssovfn:éilgnzg
i i he said a study of the ups a:
%iis'tsll;:ulsagglé(s)a?;cr:,showed that we've always ridden waves. Waves

ill be the basic issues of life.] 3 : .
Ofltiml\?llxts?;;v Il-ely E:m crisis motivation as a basis for action regarding

i 9
Sleél C;{&:)I:;i::: }lllx;g.llgl%yresea' rch, and d?lfen'i% research; Iﬁfgfif; Itl)::?eli: 'i‘Alf;
ia i i inated with ener !

s?x?alsiil;tizl? g:.:t:g]ielclll oOfMSE;vol;)ﬁf({:t the July 197_3?earmgs but only a
(tlreneral answer was received. (q. 12, p. 129, hearings) ]l e
" 13. Whois providing the countervailing ac’l,wce toba ancc; il e
lithic pressure of the Defense Department” on m;htacx;g*n cgrn s
[all the science advisers are on record as retglstearxllrcllgDavid e
point—all except David at Oct 78 MIT meeting

15 Wi e doe i el D Stve i b1 Whatcan
i t can the scientif i
3‘1’3”2‘%‘;@3 s st o tochaioal epebibity docs. OME have

1 ientific an cal capability ¢ ;
to 1rfn.ake iaétc];lm%lo)gis::nstmtondetermine relative priorities in allocations of

resources for competing civilian R&D programs?
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DOCUMENTS AND DATA RELEVANT TO THE
COMMITTEE INQUIRY

Throughout the first phase of the Committee’s investigation, which
includes not only the initial heari but all the information and com-
mentary contained elsewhere 1n is report, reference is frequently
made to documents and data which are not fully explained.

In order to help modify any resulting difficulties, the following
material has been collated into Part IIL:

CONTENTS
Page
(1) A chronology of important Federal science organizational
activities from the immediate post-World War II period to the
present MRS, -~ ~-=5 === Tomemo——o e 125
9) A series of four organization charts which reveal the Fed-
eral structure for handling scientific affairs as that structure has -
3

evolved over the past two decades -~ —oooooom oo
@) Tables and charts showing in summary fashion the degree
of Federal support for science and technology in modern times,
ga both as a percentage of total budget outlay and as a
percentage of the Gross National Product oo 133
(4) A short report issued by a Senate Government Operations
subcommittee in 1961 which was influential in laying the
%m_undvgork for an eventual Office of Science and Technology
OST) in the Executive Office of the President-__..—__—--—- 137
(5) A portion of a staff study prepared for the House Com-
mittee on Science and Astronautics in 1962, designed to present
the pros and cons of the Reorganization Plan then promulgated
to bring OST into being - —-——memmzm== 149
(6) The rationale and recommendations set out by the Sub-
committee on Science, Research and Development of this Com-
mittee in a 1970 report looking toward the establishment of a
coherent, “Science Policy for the United States.”-———_——————- 165
(7) A detailed fact sheet summarizing the President’s formal
gil:sspge on Science and Technology in 1972, the first message of
its kind ever sent to the Congress by a President - 187
SSQhQB.eorg_amza:tmn‘Plan 0.1 0£'1973 which abolished OST
an tIls’resldent s Science Advisory Committee and placed the
Sclm of these functions in the Director of the National
R R 193
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(9) News releases from th i
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Reorganizati e e th
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o o e o e e b e o e
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eﬂ'?(l"fi,)v]}i‘lg § 1;9:?;3&? time the Reorganization Plan went into
. e roster of the OST staff at the time it was abol-
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3 ] ; 10n of its cu iviti
e e(I}l?)OPert;pent sections of the report o(% :Il;:nil?)‘;tgg lggi;"
e Plalr)xex;?f 1(1);1,? Committee which reviewed the Reor, anizm-
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1

CHRONOLOGY OF KEY DEVELOPMENTS IN EXECUTIVE
OFFICE ORGANIZATION FOR SCIENCE AND TECH-

NOLOGY, 1945-1974

July 65,1946

Dr. Vannevar Bush, Director, Office of Scientific Research and
Development, submitted report, ‘“Science, the endless frontier” to
President Truman covering all aspects of the study of post-war science
whgzh President Roosevelt had requested him to make in November
1944.

A principal recommendation of the report was for the establishment
of a National Research Foundation, responsible to the President and
to Con%ress “to develop and promote 2 national policy for scientific
researc and scientific education” and for other purposes.

October 17,1946

By E.O. 9791, President Truman established a Presidential Scien-
tific Research Board under Dr. John R. Steelman, Director of War
Mobilization and Reconversion, in the Executive Office of the Presi-
dent, to investigate and report on the entire scientific program of the
Federal Government with recommendations for providin coordina-
tion and improving efficiency of Federal research and deve opment.

August 6, 1947

President Truman vetoed S. 526, the first bill passed by Congress to
establish & National Science Foundation and an Interdepartmental
Committee on Science on the grounds that the proposed organizational
structure would make it impossible for him to assure proper adminis-

tration.

Septennber—October 1947

The 5-vol. Steelman report entitled “Science and public policy” was

issued. With respect to Executive Office science organization, the re-

%%;t recommended that the President designate a member of the
ite House staff for scientific linison, that the Bureau of the Budget

get up a unit for reviewing Foderal scientific research and develop-

ment programs, and that an Interdepartmental Committee for Scien-
tific Research be created.

December 24,1947

Interdegartmental Committee on Scientific Research and Develo&-
ment established by E.O. 9912. Presidential assistant, Dr. John R.
Steelman, was designated to provide liaison between the President and
the committee and between the office of the President and the scien-

tific community.
(125)
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December 81,1947

Office of Scientific Research and Development in the Executive
Office of the President was terminated and remaining personnel, rec-
ords, and property were transferred to the National Military Estab-
lishment. SSRD, created in 1941, in the Office for Emergency Man-
agement, had under Director Vannevar Bush served as a high-level
coordinating body fer scientific research and medical problems related

. tonational defense during World War II.

May 10,1950

The National Science Foundation Act of 1950 was signed, provid-
for the establishment of a National Science Foundation to de-

in,
ve%gp a national policy for the promotion of basic research and edu-
cation in the sciences.

April 20,1951

An 11-member Science Advisory Committee in the Office of De-
fense Mobilization, within the Executive Office, was established by
President Truman “to advise the President and Mobilization Direc-

tor Charles E. Wilson in matters relating to scientific research and
development for defense.”

March 9, 1953

President Eisenhower appointed Admiral Lewis L. Strauss as a
Special Assistant to serve him as “liaison adviser on atomic energy

matters.” He occupied this post and shortly thereafter that of Chair-
man of the AEC until 1958.

March 17, 195}

President Eisenhower issued E.O. 10521, which clarified and defined
Federal agencies’ responsibilities for research and development, and
specified a broader role for the NSF than that in its 1950 charter by
providing that the Foundation “shall from time to time recommend to
the President policies for the Federal Government which will
strengthen the national scientific effort and furnish guidance toward
defining the responsibilities of the Federal Government in the conduct
and support of scientific research.”

November 7, 1957

President Eisenhower announced the creation of the position of
Special Assistant to the President for Science and Technology and
the appointment of James R. Killian, Jr., to the post.

November 29, 1957

President Eisenhower announced the enlargement, reconstitution”
and transfer to the White House of the Science Advisory Committee
of the Office of Defense Mobilization. The action was taken to provide
a more direct relationship between the Committee, the President, and
the Special Assistant for gcience and Technology.

July 30, 1958

The National Aeronautics and Space Act of 1958 which established
the National Aeronautics and Space Administration also established
a 9-member advisory National Keronautics and Space Council, con-
sisting of the President and other named representatives.
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March 13, 1959 _

By E.O. 10807, President Bisenhovwer established the Federal Coun-
cil for Science and Technology, consisting of his Special Assistan il
Seience and Technology and representatives of the major scmnce-gt(;ln
ented departments and agencies, to promote interagency coopiara al ;
and coordination in the planning and management of Federal scien

ific a ological programs. 34
tlﬁ]%.gdl(g%%}’lfnamgdedpE. . 10521 of March 17, 1954, to limit the gg-
tional Science Foundation’s policy advisory role to basic Scmill” iy
research and education in sciences, rather than “scientific researc : (1)1';
general as the 1954 E.O. had specified. A new section 10 of I%.O.. 1(20 e
and coordination in the plannin% an(ll alanagem?lltt of Federal scientl
i i tivities of the Federal Government. ; )
m‘il'fl).lg)l? 311:6(8)37a:130 abolished the Interdepartmental Committee on Sci-

entific Research and Development.

April 25,1961 ;
i 1 1958

dment to the National Aeronautics and Space Act of 19
reﬁ?egrgig ?ggbership and functions of the National Aetonautics
and Space Council and brought the Council into the Executive ,(:)ﬁiee; ice
of the President, with the Vice President as Chairman. : :

June 8, 196% fe

In tl,xe absence of Congressional disapproval, Reorganiz fion Piin
No. 2 of 1962, establishgxg t_l(lle (t);ﬁilf;: of e(;lﬁegcc& :.;1d Techno \ in the

i residen a1 ) ; ‘

E?ﬁgtll"igl?g;:soffez}rlgd certain functions from National Science F-ouri-
dation to the new OST relating to the coordination of queral pol-
icies for the promotion of basic research and education 1fn the :.clﬁl(;
ences, and those functions with respect to the evaluation of scien
research programs of Federal agencies.

June 17, 1966 - ; ;
P.L. 89454 established a temporary National Council on M%fnﬂe
Resources and Engineering Development in the Executive Officeof t (ei
President under t%e chairmanship of the Vice President to plan an
develop a coordinated Federal program in marine science act1v1t1}]es.
The legislation also established a Commission on Marine Science, n(i
gineering and Resources to make a comprehensive investigation an :
study of marine seience and recommend an overall plan for a nationa

oceanographic program. : 4
The D agiona Council on Marine Resources went out of existence

June 30, 1971, following the submission of the Commission’s final
report.

o ibilities of the Council on Environmental
By E.O. 11514, responsibilities of the Cou C !
Qua}fit in the Ex’ecutil\)re Office of the President, which had been estab-

lished by P.L. 91-190, were set forth.

July 1, 1970

By R nization Plan No. 2 of 1970 and E. O. 11541 July 1, 1970,
the %urz(;flng the Budget in the Executive Office of the President was
redesignated as the Oﬂgwe of Management and Budget.

f/
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Reorganization Plan No. 2 also established a Domestic Council in the

Executive Office of the President. Duties of the Council, including the
develog’mg for the President of alternative proposals for reaching na-

tional domestic goals, and egrovigli% licy advice to the President on
domestic issues, were spelled out in E.O. 11541.
July 1,1971
Domestic Council New Technology effort started.
September 13, 1971

William M. Magruder, named to head the New Technology effort in
August, was appointed Consultant to the President.

December 1, 1972

.. Treasury Secretary George P. Shultz is named Assistant to the Pres-
ident for Economic A ffairs and Chairman of a newly-established Exec-
utive Office Council on Economic Policy.

January 96, 1973
Reorganization Plan No. 1 of 1978 transmitted to the Congress.
February 22, 1978

Subcommittee on Reorganization, Research, and International Or-
ganizations of Senate Committee on Government Operations held a
hearing on Reorganization Plan No. 1 of 1978.

February 26, 1973
Legislation and Military Operations Subcommittee of House Com-

mittee on Government Operations held a hearing on Reorganization
Plan No. 1 of 1978.

April 4, 1978

In H. Rept. 93-106, the House Committee on Government Oper-
ations noted that since a disapproving resolution had not been intro-
duced, it was not required to report for or against Reorganization
Plan No. 1 of 1973. However, the Committee came to the conclusion
that the Plan should not be opposed, despite the problems and uncer-
tainties regarding its operation.
April 5, 1978

Sixty-day period for Congressional disapproval on Reorganization

Plan No. 1 of 1973 ended this date. Plan to go into effect July 1, 1973,
as specified therein.

May 14, 1973

Dr. H. Guyford Stever, Director, National Science Foundation, ap-
pointed Acting Chairman of the Federal Council for Science and
Technology.

June 29, 1973

President Nixon announced the appointment of John A. Love to be
an Assistant to the President for Energy and the Director of a new
Energy Policy Office to be established in the Executive Office of the
President. He also announced the creation of an Energy Research and
Development Couneil, to consist of experts in the field from outside
Government, to advise the Energy Policy Office.
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CE ORGANIZATION, 1973

As
{As Put in Effect by Reorganization Plan]
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ederal obligations and expenditures, fiscal years 1940-73
[Dollar amounts in millions]

Rmh, development, and R. & D. plant1

—_ Total budget
Fiscal : outlays ? Obligations Expenditures moﬂoﬂ

1940 _

I $9, 580 ’

Ty N 13, 980 o %3 28
T ——— 34, 500 e 28 .
T R — 78, 909 i eog g
19457777 m o 93, 056 1) 1,377 .
T S 95, 184 3) 1, 591 iy
T 61, 738 5) ' 918 i
T 36, 931 $601 900 %
T 36, 493 868 855 23
T S — 40, 570 1, 105 1, 082 3
T S —— 43 147 1175 1, 083 5
T —— 45, 797 1, 812 1, 301 29
T 67, 962 2, 195 1,816 5
T 76, 769 3, 361 3,101 o
L 70, 890 3, 039 3, 148 e
i e 8, 509 2, 745 3, 308 e

Qagmormmeme s 0, 460 3, 267 3, 446 i
T 76, 741 4 389 4 462 8
T —— 82, 57 4 906 4 991 &4
T — 92, 104 7 123 5, 806 e
R 92 223 8 080 7,744 Rk
17 A— 57, 795 9, 607 9, 287 55
S A , 813 11, 069 10, 387 o5
1005 o 111, 311 13, 663 12, 012 o4
i g g oum o i
A b / , 748 1 :
%96: ________________ igé, 652 16, 179 13’ 8?3 %2' 5
i 368 __________________ 158, 254 17, 149 16, 859 &
1969 ____________ 1 , 833 18, 525 17, 049 2
i - 134’ 545 16, 306 16, 348 ey
i e : 21411 588 15, 854 15, 736 &0
oo mm o el Bm A
imate) 4____~ """ f - e :
1078 o bensaioos | SN0 00 : 67
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S eyl ending. Data t
ot o o e S St
:1'};‘?’; £ ) are considered to be reported on sgenennyecommgk
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n subsequent to
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Soume: Office f s R. &D
0! Management and Budget and Bureau of the Bu t, The Bwa Oj the United States
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deral B. & D. and B. & D. plant expenditures to

Relationship of Federal | product, fiscal years 196473

gross na
[Dollar amounts in millions]
il s
Fiscal year ke product ) “expenditures .
______________________ $611, 600 $14, 707 2
__________ 655, 600 14, 889 4
""""""" 718, 500 16, 018 39
""""""""""" 771, 400 16, 859 =08
"""""""""" 827, 000 17, 049 .
"""""""""" 894, 400 16, 348 1. 65
i A e 953, 200 15, 736 ]
________ 1, 009, 600 15, 992 156
""""" 11, 097, 500 16, 743 133
R s Tl I 8L 116, 628 =t
1 Estimate.
3 product the basis of the fiscal year rather than the calendar year
so}:ggmeno?;nog:‘mbmty ﬁ’?ﬁﬁ'&ﬁ'ﬁnf D.end R. & D. plant ture totals. DR
Source: Department of Commerce, Buresu of Economic Analysis, Survey of Current Business:
Economic Indicators: National Science Foundation.
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TRENDS IN NATIONAL R.ED FUNDING
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FOREWORD

institutions are now being challenged by resourceful and im-
lfc;el%e adversaries. Their aim is no less than to write finish to free-
gom. As Mr. Robert Lovett told our Subcommittee :

If the public statement “we will bury you” does not carry
the message to us, then words have lost their meaning.

In today’s world, the tide of political power flows with the tide of
scientific and technical }mwer. A decade ago we took our nation’s
scientific and technical leadership almost for granted. Today it is
being effectively contested.

Wi must bestir ourselves, lest Sputnik and the Cosmonaut mark
only the beginning of a long list of Soviet firsts, and lest we fall short
of our best in putting science to work for peace and welfare and indi-
vidual freedom. ;

From the start of its nonpartisan study of how our government can
best organize to formulate and carry out foreign and defense policy,
the Subcommittee on National Policy Machinery has given close
attention to the impact of science and technology on national
policymaking. ) ) ; :

In April 1960, the subcommittee held a series of hearings, entitled
“Science, Technology, and the Policy Process.” During these hear-
ings the subcommittee took detailed testimony from James A. Perkins,
vice president of the Carne%ie Corp.; James B. Fisk, president, Bell
Telephone Laboratories; William H. Pickering, Director, Jet Propul-
gion Laboratory, California Institute of Technolo%"y; Ruben F. Met-
tler, executive vice president, Space Technolo, aboratories, Inc.;
Eugene P. Wigner, professor of mathematical physics, Princeton Uni-
versity; Edward M. Purcell, Nobel Prize winner and professor of

hysics, Harvard University ; Herbert F. York, first Director of De-
¥ense Research and Engineering.

.The subcommittee staff has profited from discussions and interviews
with over 50 distinguished scientists and Government officials who
have lived and worked with this problem. The list of those consulted
includes scientists familiar with problems of top-level science organi-
zation, departmental technical experts, Nobel Prize winners, and out-
standing authorities on science ang the policy process.

This, the fifth in a series of subcommittee staff reports, makes cer-

suggestions for improving science organization at the summit of
our Government.
Henry M. JAcksox,
G’hairArTna/n, nSazZa%'o?migee }ch
atio ol achinery.
Jowe 14. 1961. i i
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ORGANIZING FOR NATIONAL SECURITY

SCIENCE ORGANIZATION AND THE PRESIDENT’S
OFFICE

THE PRESIDENT’S PROBLEM

The continued high standing of our nation in the world demands
that we maintain scientific and technological leadership. The state of
our military defenses, our success in attaining our foreign policy
objectives, the health and productivity of our economy—all depend in
large measure upon making wise use of science and its applications.

he President bears the main responsibility for determining the
broad direction and scale of the government’s part in our national
scientific effort. He establishes the priorities. He makes the key
decisions that enlist science and technology in support of our forei
policy and defense goals. He is ultimately responsible for the wise
employment of the over eight billion dollars our federal government
now spends annually on research and development.

The President’s task is formidable.

Eight departments and ageneies support major technical programs,
and almost all other parts of the government use science in varying
degrees to help meet their agency objectives. This diffusion of science
and technology throughout the government is not a sign of untidy
administrative housekeeping. Rather, it reflects the very nature of
science itself. Organizationally, science is not a definable jurisdiction.
Like economics, it is a tool. It is an instrument for accomplishing
things having nothing to do with science. Dr. James Fisk, President
of Bell Telephone La%oratories, put it this way to the Subcommittee:

To imagine that “science” as a whole could be abstracted
from government departments and agencies and set up some-
how as a separate department—a Department of Science—
is, I believe, unrealistic. It would be somewhat analogous
to abstracting “economics” from these departments and
agencies and forming a Department of Economics.

It is a fact of life that many departments and agencies must conduct
extensive technical activities. The President and his top assistants will
always face the difficult problem of ordering and focusing these neces-
sarily scattered programs.

. Planning ahead in science is no less difficult. Scientific research, by
1ts very nature, is uncertain in outcome. Ten years ago, the prevailing
view held the intercontinental ballistic missile of little military value.

e air-breathing missile was slated to supplant the jet bomber. Yet
today, the ballistic missile is relegating air-breathers to museums.
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The unforeseen roadblock, the unexpected shorteut, and the elem

of sheer caprice in research will always do violence to Pprecise schedul

and targets. The record of attempts to read the scientific future i

notoriously poor. There is no Supreme Court of Science except the

testing ground of nature itself.

18 means that the President cannot afford to rely upon any one

f}?gr::i :nft isj;:(i}ent:iﬁc advice. No single scientist, no one group, nor even
the unfolding aourse of reaneh it e coU2ted o o foece
tin ;sl;gpﬁpﬁggs :fres:glx?i fi‘ltime to time bgu%g"iy.t? Kﬁnv&?lg.m 3
P spegulctemionel g e T S b S
Carnegie Corporation w:f‘;?dh:l?g .S?lggoagrgiiﬁeg?mes e

1 ;:lmrg tmc.lined to translate Important special authorit
st In general. A specialist on atomic ener doe'g
.necessarily speak with equal authority on infrared evices

of the cold war.,

We are in some danger, it seems to m, i
e d e, of
;nnlit:;{es cif the thirties when the fears of de})res;‘izgle;?:(ﬁl th((;
rvaluation of the general skills of the economist. g

Scientists often have strong opin;

S Lrong opinions about the m i iti
tu}::;h}tlmf developments in the laboratory. ’f[l‘heyeaxxr-l: ;a:)létgxgr pghft;ocal
t an tendency to allow these beliefs to color theirr;:l&hnicﬁ

an%vyhere else.
lewed from where the President sits, scientific counsel is inevitably

an’cli‘};:cll::l?(sz;(liené’ in §hapjng and guiding our government’s scientify
b i efiort, is critically dependent, upon able leadershj v
o grzat:vzl- e;é?'v the d;p:ll{x_'hments and agencies, The départ?nrlsenlg, e
ea o1rs of skill and 1 : the e
-oftdeclglon-makmg,: they have th%xgﬁw?lg'l;e’ s vy g
ac .u}zlnl Involvement in operating problems
spacee tx;)ange of agency technical activities ig immense. Tt f

L sonar, from microbiology to meteorology f'romgg;?nb?l{n
" _ b ic

the whole spectrum of sci
1 cience, Th
lf)islr‘(}, together with their agenc heags,d l?;slét Il?:;? zﬁm i
€1 on programs related to their departmental missions

the same time, a Preside
nt can be great i i
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. —Irom a government-wi
mental perspective, They can assist him mwﬁ%s?:g;g} a;:)gl? 311;:-

ents within
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tion. They can alert him to promising developments 1ym§ outside of
obvious agency missions and having no departmental home. They
can call to his attention programs of high national priority, but
low agency priority. They can help him in checking on agency

performance.
THE PRESIDENT’S SCIENCE ADVISERS

Sputnik was a turning point in the history of government science
organization. It brought science into the inner councils of the Presi-
dency. President Eisenhower established the post of Special Assistant
to the President for Science and Technology. He also appointed a
President’s Science Advisory Committee. President Kennedy has con-
tinued the pattern inherited from his predecessor. ;

The Special Assistant and the Science Advisory Committee have
become the nerve center of government science organization.

These Presidential—leve% science arrangements have now been
tested by almost four years of experience. How have they worked?
How can they be improved ¢

The Special Assistant and the Science Advisory Committee are the
Chief Executive’s own staff aides for science and technology. Their
job is advising the President. Their duties are not formally defined.

The Special Assistant, in addition to being the President’s personal
science aide, has also served as chairman of the Science Advisory
Committee, through election by its members. The Committee is com-

posed of eighteen distinguished scientists from private life, servi
on a part-time basis. A small staff supports the Special Assistant an
the Committee.

The President’s science advisers have worked in close cooperation
with the departments carrying on substantial technical programs,
particularly the Department ofg Defense. They have also worked inti-
mately witﬁ' the National Science Foundation and the Federal Council
for Science and Technology. The Foundation stimulates basic research
and scientific education, but is in addition formally charged with

larger responsibilities for developing national scientific policies and
eva%uating research programs of other agencies. The Council, chaired
by the President’s Special Assistant, is an interagency coordinating
committee for departmental scientific and technical programs.

The Special Asgistant and the Science Advisory Committee are a
novel feature in the organization of the Presidency. Although they
are now part of the V%hite House, they are not across-the-board,

neral purpose counsellors and political intimates of the President.

ather they are experts in one particular area. They give the Presi-

dent professional advice on scientific and technical questions. Their
role is thus akin to that of the Council of Economic Advisers in its
special field. In the main, their responsibilities are much more like
those of officials in the Executive ffice of the President than like
those of typical aides in the White House itself.
The President’s science advisers have made themselves useful to
their chief it many ways:
They have been a scientific fire brigade. Two examples:
At the outset they helped fill a vacuum created by the lack
of a sufficiently strong research and development staff within
the Office of the Secretary of Defense, and they still concern
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themselves with a broad range of problems of military tech-
nology. They have also helped offset the failure of the
Department of State to secure technical competence ade-
quate for dealing with such problems as arms control,
nuclear test cessation, international scientific cooperation,
NATO technieal problems, and the like.

They have made recommendations to the President in
the area of long-term scientific planning. Three cases in
point: Oceanography, meteorology, and materials research.

They have assisted the President in coordinating important
programs cutting across departmental lines.. Atmospheric
sciences provide an illustration.

They have served the President as technical auditors of
certain ongoing agency programs. Their counsel has been
given on project-starting and project-killing.

They have served in some areas as a technical staff for
the Bureau of the Budget. The Bureau itself has only a
very small number of scientific experts on its own payroll.

Testimony and counsel given the Subcommittee clearly indicate
that those who have served as Special Assistants and members of the
Advisory Committee have rendered great service. The evidence also

indicates that these arrangements can now be made into still more
useful instruments of the Presidency.

The President’s science advisers have not yet fully eccupied a “no.

man’s land”’ in forward planning for science.

In certain high priority areas the Special Assistant and the Science -

Advisory Committee have recommended steps for meeting long-term
scientific needs. They have thus partly filled a gap left by the
reluctance of the National Science Foundation to exercise the authority

given it to “develop and encourage the pursuit of a national policy for

the promotion of basic research and education in the sciences” and to
“recommend to the President policies for the federal gevernment
which will strengthen the national scientific effort . . ..”

The President’s own science aides, however, have not been clearly
charged with the initiative for sparking across-the-board forward

planning. As a practical matter, in addition, they are not now
staffed to handle the full span of scientific and technical planning
problems requiring Presidential attention.

The science advisers have not yet done enough in helping the Presi-
dent and the Bureau of the Budget coordinate amd monitor major
government technical pro s

The President and the Bureau of the Budget, in auditing ongoing
a%ency teehnical programs, now turn chiefly to the departments them-
selves in seeking technical eounsel. Until recently, they alse very
largely relied upon departmental technical advice in ecordinating ac-
tivities cutting across ageney lines,

The President and the Bureau, where major questions are at issue,
can profit greatly by having a ready sourcé of above-the-department
technical advice. A President needs the protection of more than one
channel of technical counsel. Also, departmental experts may become

over-committed to their own agency program objectives. Program
protagonists are not necessarily good program critics.

the Budget technical counsel
Jevel st&
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The presence of full-time deputies, coming from different scientific
disciplines and with different backgrounds and outlooks, would make
this task easier. The deputies could at the same time take on part
of the heavy workload of the Special Assistant.

Staffing

The new Office would require a somewhat larger staff than the one
now supporting the Special Assistant, the Advisory Committee, and
the Federal Council. But only a modest increase is desirable or needed.
The additional staff might include outstanding younger men now
working in universities, industry or other parts of the government,
who could serve on leaves of absence from their regular employers.
There would be a double dividend : The Office would profit from iz’resh
perspectives, and the temporary staff members would receive a unique

education in high government service.

The Congress

As members of the Executive Office of the President, the Director
and his deputies could testify before Congressional committees. The
experience of Directors of the Bureau of the Budget and Chairmen of
the Council of Economic Advisers shows it is possible for Executive
Office officials to appear before the Congress without endangering the

rivileged relationship that must necessarily obtain in their dealings
with the President himself.

Many committees of the Congress would have a legitimate interest
in the views of the Director and his deputies. The Congress would
therefore wish to exercise restraint in the number of times it would
ask these officials for testimony and counsel. The amount of time spent
in preparing for appearances on the Hill should never reach the point
where the President’s science counsellors are hampered in assisting

their chief.

The Departments

Efforts to fortify science organization at the Presidential level must
be accompanied by measures to strengthen science arrangements in
the departments and agencies.

There has been encouraging progress in improving department and
agency technical staffs. The development of the Office of the Director
o% Defense Research and Engineering is a notable example.

Much remains to be done. The Department of State and the
foreign aid agencies merit special mention. State, despite recent
improvements, still does not have a satisfactory level of in-house
technical competence. For their part, the foreign aid agencies have
been tardy in taking advantage of the contributions which applied
science anl technology can make to their planning and operations.
The new Agency for International Development provides a chance
for a fresh start in meeting this problem.

The Importance of Flewibility

One of the great strengths of existing science arrangements at the
Presidential level is their flexibility, The President’s science ad-
visers make effective use of ad hoc consultant panels, thereby bene-
fiting from the counsel of the entire scientific community. So, too,
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the President’s science aides have concentrated on high priori
questions, and have shifted their focus of attention in kgepigg wig
cha problems and priorities. It would be essential that the
new Office also follow a flexible mode of organization and operation:
Science at the Presidential level must never become bureaucratized.

THE NEXT STEP

- The organizational improvements which have been suggested i
this report lie well within the authority of the President to a%%eth:ouglg
exeécutive orders and the updated Reorganization Act. Proceeding
under the powers of this Act, the Administration should submit to the

Congress by next January its considered findi
tions for action. >, dings and recommenda-

[Excerprs ]

CREATION OF THE OFFICE OF SCIENCE
AND TECHNOLOGY

I. REORGANIZATION PLAN NO. 2 OF 1962; ITS ALLEGED
ADVANTAGES AND DISADVANTAGES

A. ALLEGED ADVANTAGES

1. For the first time, science policies, of the executive branch;
transcending agency lines, will be effectively coordinated and shaped
at the level of the Executive Office of the President. The National
Science Foundation (NSF'), which it was hoped would perform this
function, has been unable to do so, because it is at the same organiza-
tional level as other agencies whose work it was expected to coordinate.

2. There is urgent need for an agency with autﬁority in the area of
across-the-board forward planning of scientific needs. This function
the Office of Science and Technology (OST) will be empowered to
perform. The NSF has been reluctant to act in this area, and with
their concurrence the OST will become the agency for such planning.

3. The transfer of functions from the NSF to the OST will enable
the NSF to devote its efforts more intensively toward promoting its
primary objective of furthering basic research and education in science.
The OST will look to NSF for studies and information in these areas
gn x’ahich sound national policies in science and technology can be

ased.

4. The establishment of the OST will provide the President and the
Bureau of the Budget with a ready source of above-the-department
technical advice—a source now present in the White House Office—but
not in a sufficiently adequate form. Insofar as the President and the
Bureau have been dependent on the departments and agencies in
seeking technical counsel, they may in some instances have received
such counsel with a conscious or unconscious bias in favor of the de-
partment’s own program objectives. In any event, no department
nor agency is able to furnish advice from a governmentwide point of
view.

5. Just as the Council of Economic Advisers has proven to be a
valuable aid in advising the President on economic policy, so the OST
will serve a similar function in the field of science policy.

6. The establishment of the OST will forestall the movement for
a Department of Science which is seriously opposed in many quarters.
On the other hand, it does not place an immovable barrier against
establishing such a department at a later date, if such action seems
advisable. :
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mission and receive its recommendations before making statutory
changes in existing agencies.

3. There is rather general agreement among professional admin-
istrators that the structure of the White House Office should not be
defined by statute, but that the President should have complete freedom
to organize the Office as he chooses. The reorganization plan does not
directly violate this principle but, by establishing the OST on a statu-
tory basis in the Executive Office, it excludes one element of the struc-
ture of scientific agencies from the complete control which the Presi-
dﬁt exercises over the nonstatutory elements in the White House
Office.

4. A.dpparently the new arrangement, involving the use of the same
individual in several capacities in the White House Office and the
Executive Office of the President, has been worked out to suit the
incumbent President and his science adviser rather than to accom-
plish more permanent purposes. Freezing temporary arrangements
in a statute may cause later difficulties when the persons presently in
office no longer occupy the two positions.

5. There 1s a general assumption that the President will appoint
the same individual to the several different positions in the field of
science in the White House Office and the Executive Office. Whether
the burden of these offices—plus attendance at Cabinet and National
Security Council and other meetin an be eﬂectiveli carried b
one person is questionable. This person will also be subject to call
before congressional committees. ,

6. Experience during the Eisenhower administration in two in-
stances in which individuals were placed in a dual-status position of
agency head and Presidential adviser did not warrant the continuation
of the practice after the incumbent left his agency. While such
limited experience cannot be regarded conclusively as negating the
dual-status concept, it was nevertheless sufficient to bring to light
numerous different kinds of administrative, political, and ethical

roblems which adversely affected relationships within the executive
Eranch and executive-legislative relationships as well. 3

7. The transfer of functions from the NSF to the OST will weaken
the NSF. It would have been better to strengthen the latter agency
so that it would be able to perform these functions, rather than to
create a new agency to undertake them.