ment found in most of the courses which
use computer programs. The faculty con-
firm the significance of this activity when
they call computing integral to their
courses.

Ten years’ experience at Dartmouth
demonstrates that an easy-to-use com-
puter system open to the whole campus
will be widely used in undergraduate in-
struction. It should be no surprise that a
college full of this kind of computing
activity comes to regard its computer
center much the way it regards the li-
brary. To make use of its services is ‘‘no
big deal,”” but to do without them would
be ‘“‘unthinkable.”
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Science in a Political Context:
One View by a Politician

The December 1934 Pittsburgh meet-
ing of the AAAS marked a significant
change in the way many scientists
looked at working with government. At
that time, the prevailing attitudes among
scientists about the relation of govern-
ment to science were characterized by
fears of political control, should govern-
ment provide funding support. Never-
theless, the new AAAS president, Karl
T. Compton, had proposed to President
Roosevelt in 1934, a ‘“‘Program for Put-
ting Science to Work.”” The ultimate val-
ue of Compton’s proposal and his advo-
cacy role was the influence on two mo-
mentous political decisions made during
the Roosevelt presidency: the extension
of the government’s responsibility for
science beyond its own establishment
and the coupling of science and govern-
ment to serve national purposes. Several
decades ago, both of these were revolu-
tionary concepts.

Although Compton’s specific proposal
was not approved by President Roose-
velt, federal science budgets were in-
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creased, universities began to receive
government support, and there emerged a
growing consensus in the 1930’s among
some scientists and politicians that they
should work more closely together. This
latter development was no small achieve-
ment—and [ need not recount here how
vital to our national security such rela-
tionships became as the clouds of World
War 11 broke. President Roosevelt had
already developed high respect for scien-
tists, and he entrusted great responsibili-
ties to them in the war effort after bring-
ing them into the highest councils of
government.

It is significant that the science and
public policy questions that began to
emerge in the 1930’s have a very modern
appearance. Several of these questions
dealt with (i) recommendations to estab-
lish national policy with respect to sci-
ence; (i) suggestions that the United
States participate more fully in the inter-
national scientific community and that it
draw to a greater extent on the world
reservoir of knowledge; (iii) attempts to
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counteract the frugality of Congress with
respect to science; (iv) advice designed
to eliminate duplication or improve intra-
governmental coordination of scientific
activities; and (v) suggestions intended
to improve and increase the basic re-
search activities of government agencies
{, 2).

For the past decade, the Committee on
Science and Technology has devoted
much of its attention to these kinds of
questions. Thus, the pessimist would say
that we have not made much progress in
40 years. However, I think that contin-
uing consideration of these questions
points to the enduring nature of a num-
ber of large issues in science policy.
Some may never be settled. In each gen-
eration we must deal with these issues by
taking actions that are appropriate to the
special circumstances and problems of
the times.

Federal Role in Support of

Science and Technology

Among the policy issues in a continual
state of flux is the federal role in the
support of science and technology. Some
support has been provided since the be-
ginning of our nation; however, the feder-
al role changed dramatically as a result
of World War II. For more than 25
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years—until the mid- to late-1960’s—fed-
eral support grew rapidly. In varying
degrees, R & D became an integral part
of virtually every federal agency and
came within the province of amost every
committee of Congress.

Although the magnitude of support has
become large, its nature and emphasis
have gradually changed; examples of
such change are the following.

1) Just prior to 1940, nearly 90 percent
of all federally supported research was
performed in-house (that is, in govern-
ment owned and operated facilities),
whereas for fiscal year 1976 the per-
centage for in-house R & D and manage-
ment of extramural work was 27 percent.
Thus, despite the fears of the 1930’s, the
federal government has become the ma-
jor provider of money for R & D for
some industries and for most university
research. Whether or not this kind of
support has brought political control is a
topic that I discuss below.

2) In 1938, nearly 40 percent of all
federally supported research was pro-
vided by the Department of Agriculture.
For 1976 the USDA share is 2 percent,
and there is a growing consensus among
the Congress, the Administration, and
the scientific community that this is not
enough. This consensus has emerged
from a debate on the current and long-
range prospects for worldwide food and
nutrition—and on the role that science
and technology should play. I might add
that the House has passed the National
Agricultural Research Policy Act of
1976; this act will greatly increase the
empbhasis on agricultural research in rela-
tion to worldwide food problems. There
is a chance that this act will become law
if an agreement can be reached with the
Senate.

3) In 1960, about 91 percent of the
total federal support of R & D went to
the defense, aerospace, and atomic energy
complex. The comparable amount for
1976 is about 72 percent and reflects a
greater share of federal support of
R & D for such organizations as the De-
partment of Health, Education, and Wel-
fare, the Department of Transportation,
the Energy Research and Development
Administration’s nonnuclear programs,
the Department of Commerce, the Na-
tional Science Foundation, and the Envi-
ronmental Protection Agency. These
trends reflect growing concern and de-
bate over critical social problems includ-
ing environmental quality, the cost and
quality of health care delivery, efficient
transportation, the availability of energy,
and the serious problems of urban decay
and suburban sprawl.
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The Allocation Problem for R & D

These changes and trends reflect a
multitude of political decisions that are
related to the fundamental problem of
how best to determine who should spend
how much R & D money for what pur-
poses. Willis Shapley (3) points out that
one form of the debate on this problem
has centered on whether or not there is
or should be an *‘R & D Budget’’ for the
United States. | agree with the view that
there is no ‘R & D Budget” as such,
and that agency heads should be respon-
sible for formulating their budgets, in-
cluding such R & D as considered neces-
sary to perform their missions. How-
ever, | believe there is a reasonably
strong case for going beyond the Office
of Management and Budget’s ‘‘cross-
cut’’ analysis of R & D and introducing a
stronger central function for analysis and
some control at the top. Why?

1) I agree with Harvey Brooks (¢) that
the root of resource allocation problems
is that science and technology really
form a single strongly interacting system
that is not well understood. Most of the
theories on planning and allocation pro-
posed and used in actual decision-mak-
ing emphasize only some aspect of the
system, such as basic research or applied
technology. However, as Brooks says,
“‘we have to develop a much more so-
phisticated understanding of how the
existing system works before we can
control it.”’ | think this calls for a strong
overview—without giving up pluralism
of performance and the majority of indi-
vidual decentralized decisions.

2) An added dimension of complexity
has been noted by Edward Shils (5). He
suggests that from the long philosophical
debate on the allocation of resources for
scientific research has come the accept-
ance of two independent criteria: scientif-
ic value and practical value. These dis-
tinctions correspond roughly to the di-
vergent views of those who argue, re-
spectively, for the autonomy of science
and the comprehensive direction of sci-
ence toward technological applications.

That there is tension and conflict be-
tween these differing views has been well
established. However, what is new with-
in the past decade or so is increasing
presidential and congressional insistence
that R & D and its uses be more closely
linked. In short, there has been an in-
creasing tendency of many in politics to
seek greater and faster ‘‘payoffs’” from
the nation’s investment in R & D. In a
very real sense, the past successes of
scientists and engineers have led to ris-
ing expectations on the part of politi-

cians. This takes us back to the point
raised earlier that scientists fear political
control of science.

Care is needed to ensure that we en-
gage in debate with a minimum of acrimo-
ny and mutual suspicion. Together, sci-
entists and politicians must struggle to
achieve the kind of understanding called
for by Brooks ). I believe that it is as
wrong for scientists always to demand
complete freedom in conducting re-
search as it is for Presidents and the
Congress always to specify in elaborate
detail what scientific work shall be done
to achieve ‘‘quick payoffs’’—particular-
ly for unrealistic political purposes—
such as energy independence by 1980. |
think, too, that it is incorrect for the
Congress to legislate detailed research
programs for specific problems, as has
been the tradition in agricultural re-
search for a century or more—unless
there is a strongly demonstrated need for
such action in a few limited areas.

I do not wish to minimize the impor-
tance of the political ‘‘control’’ concern.
Federal support of science is an element
of the larger issue of federal support of
numerous societal functions, from educa-
tion to welfare. Political requirements
are placed on all institutions and activi-
ties receiving federal funds. Probably all
institutions, including state and local gov-
ernments, would prefer ‘‘no strings”
money; but other forces call for account-
ability in the use of public money. Inevi-
tably, these requirements have some im-
pact on those who receive support from
public funds. All this leads to the need
for an intricate balance of interests; but |
am optimistic because solving such prob-
lems of balance is the genius of our politi-
cal system.

We in Congress must guard against the
tendencies of some who would interpose
Congress into the detailed procedures
for selection of research projects and the
determination of who should perform
them. Yet, it is entirely proper for the
Congress to act on broad policy matters,
such as whether to embark on a manned
lunar program or on the development of
a multibillion-dollar weapons system or
the construction of a large radio-
astronomy project. Further, in carrying
out its responsibilities, the Congress
should examine the performances of
agencies, render evaluations on manage-
ment effectiveness, and determine
whether policy guidance of the Congress
is being followed.

I also think that it is an appropriate
function of the Congress to originate and
to establish new programs and new orga-
nizations when an important need is per-
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ceived, such as the National Agricultural
Research Policy Act of 1976, which I
mentioned earlier, and the National Sci-
ence and Technology Policy, Organiza-
tion, and Priorities Act of 1976, which
was recently enacted into law. The latter
statute leads to the next point.

A New Organization: Office of

Science and Technology Policy

In addition to the issue of a total
R & D budget, there is the set of policy
decisions and problems related to alloca-
tion of research and development re-
sources to and for the various depart-
ments of government. There is also the
long-standing problem of ‘‘coordina-
tion.”" How best to perform this elusive
and complicated process has been debat-
ed since at least the 1880’s when the
National Academy of Sciences first pro-
posed a Department of Science or a
broad Science Advisory Committee. Oth-
er, more general issues include scientific
and technological transfer and inter-
change with other nations—for example,
the Soviet Union—and the relation of
federal R & D to that supported by in-
dustry. A prime example of the latter is
the burgeoning importance of energy
R & D.

Such issues are commanding the atten-
tion of the Executive Branch. Jerome
Wiesner has argued that, as federal sup-
port and programs have grown, there
have been steadily increasing ‘‘efforts
toward coherence and integration at the
Presidential level to make more produc-
tive and effective use of scarce manpow-
er, facilities and fiscal resources’’ (6).

Wiesner’s point of view is similar to
that adopted by the House Committee on
Science and Technology when it began a
series of hearings 3 years ago on ‘‘Feder-
al Policy, Plans, and Organization for
Science and Technology.”’ These hear-
ings were prompted by the abolishment,
in 1973, of the Office of Science and
Technology in the Executive Office and
the designation of the director of the
National Science Foundation as a part-
time science adviser. Three years and
another President later the position of
Science Adviser and a new Office of
Science and Technology Policy (OSTP)
have been restored to the White House.

We see this new office as the realiza-
tion that ‘‘science permeates all impor-
tant national issues’’ (7). Lest there be
some who still do not understand the
basic rationale for the OSTP, let me state
it in this way: it is designed to facilitate
the use of contributions of science and
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technology in national decision process-
es; it is not to be a spokesman or advo-
cate for science and technology.

Support of Basic Research

There will be occasions when it may
appear that the OSTP is performing the
role of science advocate; but even then it
will be, as it must be, acting in the con-
text of larger national purposes. An ex-
ample from the fiscal year 1977 budget
should illustrate my point: in the final
stages of the budget formulation, as I
understand it, the President added $50
million for basic research to the National
Science Foundation’s (NSF) budget, on
the basis of analyses provided by the
Office of Management and Budget
(OMB) and his science adviser, H. Guy-
ford Stever.

As his reason, President Ford referred
to the high value placed by ‘‘our Found-
ing Fathers’’ on the pursuit of knowledge
and its application and said, ‘‘I fully
recognize that this country’s future—and
that of civilization as well—depends on
nuturing and drawing on the creativity of
men and women in our scientific and
engineering community’’ (8). I agree
with this view and, after making certain
adjustments for greater emphasis on sci-
ence education, | have supported the
NSF budget request.

We were not of one mind in the Con-
gress on this increase for basic research.
I have no wish to criticize the members
of the Appropriations Committees for
their position in opposing the increase.
They believe firmly in their case, as do
we in ours. Our differences are a reflec-
tion of the difficulties that face us, as a
nation, in setting ‘‘proper’’ levels for
basic research. Our committee has
placed extensive reliance on the econom-
ic fact that, as measured by constant
dollars, financial commitment to basic
research has decreased since 1967 by
about 20 percent. The Appropriations
Committees do not believe this measure
is a reliable indicator of decreasing
‘“‘real’’ research. This is a difference that
is not easily resolved, and it takes me to
my next major observation.

Science Indicators

In May 1976, Congressman Ray Thorn-
ton’s Subcommittee on Domestic and
International Scientific Planning and
Analysis began hearings on the ‘‘Science
Indicators 1974 report which was re-
cently issued by the National Science

Board (9). These hearings arose from our
concern about how to do a better job of
measuring and evaluating the results of
federally supported research and devel-
opment. In the past, ‘‘inputs’’ have been
the primary science indicators; in con-
trast, a noteworthy feature of the new
report by the National Science Board is
the inclusion of a number of ‘‘output”
indicators.

In his testimony, James H. Zumberge
of the National Science Board said that
the further development of ‘‘output’ in-
dicators ‘‘will require even more deter-
mined and creative efforts, as we attempt
to uncover the complex interactions of
science, technology, and society. These
efforts will involve . . . an expansion into
previously uncharted areas’’ (9). These
laudable activities of the National Sci-
ence Board represent the type of analy-
sis that will be of enormous value to the
President and the Congress as we
struggle collectively to make better deci-
sions in a world that grows more com-
plex, not less.

Public Attitudes about
Science and Technology

Apart from, but related to, the atti-
tudes of those in government and in sci-
ence is this salient feature of modern
society: public attitudes toward the val-
ue of scientific research seem to be
changing. For example, La Porte and
Metlay have reported that ‘‘supportive
of science yet guarded about technology,
the public is uneasy about future tech-
nological developments’ (/0). Also,
such individuals as former science advis-
er Edward E. David believe that public
attitudes are going to influence increas-
ingly the directions and content of scien-
tific and technological programs in the
future (I1).

An important example of David’s view
is that controversial subjects within the
social sciences have aroused emotional
debate on the content, validity, and ulti-
mate ends of social science research.
The development and implementation of
science curriculums, particularly social
science projects, by federal agencies
have led to a serious reexamination of
such projects in relation to our philoso-
phy of public education. The recent de-
bate in California over the issue of nucle-
ar power provides another example of
growing public interaction with scientific
and technological programs.

Taken together, these views and exam-
ples lead me to conclude that ways must
be found to provide for an informed
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electorate to deal with the increasing
number of complex problems. The NSF
has developed a ‘‘Public Understanding
of Science’” program to enhance science
literacy. The Congress is working on a
new aspect of this problem which is a
“‘Science for Citizens’’ program; this
Senate proposal would provide for NSF
funding of groups involved with public
issues that require scientific and tech-
nological expertise. It is not that we in
the House shy away from controversy,
nor should the NSF and the scientific
community remain aloof from subjects
simply because they are controversial,
but that we have a genuine concern as to
whether the funding of public advocacy
groups is a proper function of the NSF.
The entire subject requires a great deal
of careful analysis.

Another concept that has received
some public attention but has been only
briefly considered by the Congress is the
“‘science court.”’ I understand that it has
been discussed by the President’s two
new advisory groups—appointed last No-
vember as a precursor to the Office of
Science and Technology Policy—in this
form: Is it possible to set up a group of
scientists or others who actually receive
a scientifically controversial subject and
try to resolve the controversy so that the
outcome would be generally beneficial to
society? Perhaps my political bias comes
through too strongly, but my instinct
tells me that science will have its primary
effects on public policy as a result of

NEWS AND COMMENT

political debate rather than in judicial
opinion.

Indeed, I should like to encourage the
organizations of professional scientists
to engage in the debate on how best to
increase public understanding of science
and of issues having significant scientific
and technological content. Another chal-
lenge for such organizations and for
those of us in government is to bring
about a better understanding of the es-
sential role of industrial research as part
of our total national effort. I believe that
too little attention is devoted to this as-
pect of R & D. As Sarett testified before
our committee last year, ‘‘recognition
should be given to industry’s special role
in the effective development of preducts
that serve a useful public purpose’ (7).

It is evident that government and sci-
ence are closely intertwined. Each af-
fects the other, and, while the potential
for ‘“‘control’ is present—of science by
government and of government by sci-
ence—I do not think such a simplistic
reflects the realities. At times, arrogance
and foolishness afflict individual politi-
cians and scientists; petty concerns may
occasionally distort the debate. Yet we
seem to be devising a relationship of
enduring workability for the benefit of
our society. A needed element in this
relationship is a continuing sensitivity to
the pressures affecting the work of those
in scieiice and of those in government.

In concluding, I have the feeling that |
have raised far more problems than solu-

94th Congress: In an Election Year,
Budget Process Makes an Impression

The closing out of a Congress in a
presidential election year is usually a
time when partisan one-upmanship pre-
vails, and the 94th Congress, which ad-
journed on 2 October, proved no excep-
tion. Most observers, however, identi-
fied no clear winner in the contest be-
tween the Democratically controlled
Congress and the Republican-tenanted
White House, either on the legislative
scoreboard or in terms of political points
made with the voters. In areas where
science and technology are important,
Congress and the Administration gener-
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ally collaborated or compromised, al-
though on some significant environmen-
tal issues (see p. 406) President Ford and
his allies in Congress nullified or delayed
Democratic initiatives.

Any assessment of a 2-year Congress
should look beyond the tally of new legis-
lation to the record on appropriations
and to the legislators’ performance in
dealing with issues that will determine
how Congress will conduct its business
and how it will be perceived by the pub-
lic.

With respect to funding what the scien-

tions. But if I do not bring specific solu-
tions, let me share with you a belief of
my old friend and colleague, Charles
Mosher, who surely is one of the wisest
men ever to grace the halls of Congress.-
He said recently: ‘I could hardly think
of anything more fundamental than the
fact that the scientific community must
no longer be timid politically in asserting
what they or any individual scientist be-
lieves is important to the national inter-
est and the interest of mankind. It will
take a lot of political courage to do this.”’
It will indeed take courage, but I find that
commodity in ample supply in the scien-
tific community.
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tific community regards as the two bell-
wether federal agencies, the National
Science Foundation (NSF) and the Na-
tional Institutes of Health (NIH), the
94th Congress, on balance, improved
slightly on the performance of its prede-
cessor. But science, at best, barely held
its own. NSF did come out of the budget
battle this year with a significant boost in
funds for basic research. And at NIH,
where in recent years the cancer institute
and, to a lesser extent, the heart and lung
institute have claimed the major share of
new funds, steps toward redressing the
balance in favor of the other institutes
were taken.

In general terms, the 94th Congress
was self-consciously a post-Watergate
Congress seeking to regain prerogatives
lost to the Executive and to refurbish the
image of the institution. The most impor-
tant effort at reasserting its initiative was.
the experiment of the new congressional
budget process, which completed a first
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