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LETTER OF TRANSMITTAL

House of Representatives, 
Committee on Science and Astronautics,

W ashi/ngton^ D.C.^ April 15,1970.
Hon. George P. Miller,
Chairman, Committee on Science and Astronautics.

Dear Mr. Chairman:
Pursuant to the responsibilities of this committee to maintain con­

tinuing surveillance over research, development, and science education, 
I am hereby transmitting a report of the Subcommittee on Science, 
Research, and Development entitled “The National Institutes of Re­
search and Advanced Studies,” which is a recommendation for cen­
tralization of Federal science responsibilities.

I should like to point out that the subcommittee has been concerned 
with the problem of the organization of Federal science activities for 
a number of years, and it has devoted a concentrated effort to the 
matter during the past 10 months. The basic idea of the National 
Institutes of Research and Advanced Studies (NIRAS) j as presented 
in this report, is thus the result of much consultation, investigation, 
and comprehensive hearings involving those from both within and 
without the scientific community.

In our judgment, the report suggests a reasonable beginning toward 
the solution of certain major problems now plaguing science and 
Government. It is a fresh approach. It employs commonsense. It is 
do-able. And it is an economical plan.

The fundamental concept of the NIRAS is valuable for an addi­
tional reason. It would, in our judgment, do much to refresh the 
spirit and morale of one of our greatest national treasures—the col­
leges and universities of the country. I do not speak here of the diffi­
culties which have arisen due to social unrest and other student dis­
orders. But rather, I refer to the somewhat jaundiced eye which higher 
education as a whole is beginning to cast on our Federal Government 
because of its unpredictable, hot-and-cold attitude toward the sup­
port of fundamental scientific study and research.

It is our belief that the NIRAS concept could greatly alleviate this 
obviously growing shakiness in the university-Government relation­
ship—a shakiness the Nation can ill afford.

Sincerely yours,
Emilio Q. Daddario, 

Chairman, Subcommittee on Science, Research, and Development.
(m)
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I. BACKGROUND
The overview of Federal science organization has been a contin­

uing responsibility of the Subcommittee on Science, Research, and 
Development since it was formed in 1963. Over the years, through 
hearings and reports on many related aspects of Federal science ac­
tivity, the subcommittee has accumulated a broad informational base 
which it now brings to bear on the subject under consideration. In­
creased interest during 1968 and early 1969 in the efficacy of the cur­
rent science organization resulted in a convening of the Research 
Management Advisory Panel (RMAP) in February 1969 to coun­
sel with the subcommittee. The former Presidential Science Advisors 
also attended the meeting.1 A consensus was reached that thorough 
study of the possibilities for centralization was in order.

From these discussions, a staff study was commissioned in the Leg­
islative Reference Service and the resulting report2 circulated widely 
for comment. Hearings were held involving 20 witnesses from the 
present and past administrations, universities, industry, and other 
private sector organizations.3

This time period (1968-70) has been one of major change in the 
context of Government patronage of scientific research and training 
in institutions of higher learning. The administration is in new hands 
but that is not an important influence since science policy has not 
been and is not a partisan issue. The significant changes which must 
be dealt with include the following:

(1) The public attitude toward science and technology has switched 
from believing that research automatically leads to net benefits to 
society. Now there is a popular misconception that the more science 
is applied, the worse off we are. However, the true relationship is 
that the quality and standard of living today for most of the world 
is vastly better due to science. New assessment procedures are being 
instituted to prevent the unanticipated and unwanted consequences of 
technology. Many serious problems of civilization demand increased 
scientific understanding and knowledge of nature so that prudent use 
of technology can maintain the human population and improve the 
chances for long-range stability and peace.

(2) Several years ago in its hearings on the restructuring of the 
National Science Foundation, the subcommittee concluded that the 
Foundation should be given appropriations to fulfill a balance wheel 
role in science funding. We realized that the support of academic 

1 The Research Management Advisory Panel includes James B. Fisk, James M. Gavin, 
Samuel Lenher, Wilfred J. McNeil, Don K. Price, C. Guy Suits, and Jerome B. Wiesner. 
Michael Michaelis serves as Executive Director. The former Presidential Science Advisors 
are James R. Killian, Jr., George B. Kistiakowsky, Jerome B. Wiesner, and Donald F. 
Hornig.

2 “Centralization of Federal science activities.” Report to the Subcommittee on Science, 
Research, and Development of the House Committee on Science and Astronautics. Prepared 
by the Science Policy Research Division, Legislative Reference Service, Library of Con­
gress, May 29, 1969. 91st Cong. 1st Sess., H. Doc. 91-172, 108 p.

3 “Centralization of Federal science activities.” Hearings before the Subcommittee on 
Science, Research, and Development of the House Committee on Science and Astronautics. 
91st Cong. 1st Sess. July 10, 22-24, 28-31, October 7, 9, 1969. 505 p.

(1)
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science via large mission agency programs (DOD, NIH, NASA, 
AEC), would not be feasible in the long-term future as the major 
funding channel. Use of these programs in the past has prevented the 
Nation from coming to grips with the fundamental question of using 
tax revenues to buy something as nonquant ifiable as research. This 
rationale has been acceptable as long as tne huge technology programs 
were justifying increased support. It was predictable that when mili­
tary and space expenditures began leveling off or decreasing, the reli­
ance on these agencies for over 80 percent of academic science funding 
would not be possible. The Vietnam situation has only dramatized a 
policy deficiency which would have become increasingly apparent in 
any event.

The limitation that mission agencies support only that research 
which is directly and apparently related to specific operational objec­
tives poses an impossible problem for basic science which inherently 
cannot guarantee the course of its investigations.

The subcommittee believes that all mission agencies must continue 
strong university ties for mutual benefit. A relevance requirement may 
be justified within certain limits, but the danger is that new funding 
channels will not be activated to pick up the worthwhile projects 
and proficient scientists dropped by the mission agencies.

(3) The conduct of science has become vastly more expensive as 
the “endless frontier” has expanded and the tools of measurement 
are more precise and elaborate. Choices on the basis of priorities among 
all the disciplines must be made and new programs of an interdisci­
plinary nature considered. Planning and coordination within indi­
vidual fields or projects is not sufficient.

The health and vigor of American science vis-a-vis other nations 
remains a primary goal. But the likelihood exists that we will not be 
able to retain pre-eminence in all areas. Our scientific resources must 
be focused on our national objectives. The limitations of money, talent, 
and facilities require close management at the highest level of the 
executive branch.

(4) The universities are facing a serious financial crisis. All fields 
of knowledge are affected. But since science is the most expensive set of 
disciplines, its continual expansion creates budget problems for all 
departments. General inflation, sophisticated instrumentation, salary 
competition, and increasing enrollments are coincident with State leg­
islature budget cutting and Federal agency restrictions and disloca­
tions—thus threatening the actual solvency of many universities.

Tuitions can account for only a fraction of the actual cost of an edu­
cation. Society must find a way to subsidize the remainder if it wants 
the highly trained men and women it will need to serve it in the 
future. Stable Federal funding of science programs in an amount ap­
propriate to the Nation’s dependence on advanced technology is the 
most direct and equitable means of meeting the university crisis.

(5) The United States has purposely chosen the universities as the 
principal site for performance of basic scientific research (as opposed 
to independent institutes or Government laboratories). The continual 
flow of new ideas and factual information is essential if decisionmak­
ers are to have options and the opportunity to depart from the 
confinement of present knowledge. The existing haphazard ar­
rangements by which society supports the universities are an ob­
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stacle to creating and administering coherent campuses. Putting to­
gether bits and pieces from grants for research, training, or facilities 
from a number of different agencies may not add up to a whole pro­
gram even if the money is sufficient. When funds are not available 
in the proper categories and amounts, a crisis such as the present one 
can be expected.

The Government should construct a funding mechanism to corre­
spond to its policy for basic research performance. The Government 
must assure the strength of the nation’s scientific institutions in order 
to assure the strength of U.S. science.
*******

It is the responsibility of Government to reassess its institutions to 
make sure they are serving current needs. These new characteristics, 
within the fabric of political support and administrative management 
of Federal science activities, are the motivation for reorganization. 
The recommendations offered in this report stem from a long and thor­
ough investigation. Other units of Government and the scientific com­
munity are also currently examining the possibilities for a new science 
agency. As far as we have been able to determine, most informed per­
sons agree that increased centralization is indicated. Of course, the 
details of any proposal are subject to debate, but this general convic­
tion is persuasive that some concrete realinement should be worked 
out.

The most practical approach, we believe, is to start with basic re­
search, higher education, and advanced study; i.e., that part of the 
spectrum of scientific and engineering activity which is common to all 
technology programs. Our objective is to assure the continued flow of 
knowledge and understanding, and of skilled scientists so that the 
United States and, indeed the world, can find the means of survival.

42-363 0—70------ 2
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II. RECOMMENDATIONS
In light of the findings set forth in the foregoing section, the sub­

committee recommends and strongly urges the following action:

• The immediate establishment of a National Institutes of Research 
and Advanced Studies (NIRAS). This new agency would consolidate 
Federal responsibilities for basic research and graduate education, i.e., 
those scientific activities which are carried out in universities or sim- 
ilar institutions^ and which are closely related to the total intellectual 
operations of higher education and advanced study.

The National Institutes of Research and Advanced Studies would 
be an independent agency but not at cabinet level. The Administrator 
would be appointed by the President subject to Senate confirmation.

Chart I shows the make-up of NIRAS. The present National Sci­
ence Foundation charter is the basis for the new centralized organiza­
tion. Thus the NSF in effect would be reconstituted into the NIRAS. 
Components of the present NSF would be distributed among the new 
Institutes with the exception of education programs at the under­
graduate level or below, which would be transferred to the Office of 
Education, DHEW.

The administrative staff of NIRAS would include a Priorities and 
Planning Office. Advisory committees and boards already in existence 
for the units transferred into NIRAS would continue to serve, e.g., 
the National Science Board would advise the NIRAS Administrator.

At the present time it is not recommended that national laboratories 
and applied research and development programs (such as in AEC or 
in NASA) be considered for centralization. The NIRAS format will 
accommodate applied research which is an extension of basic investi­
gations or which falls under the 1968 NSF amendment as broadly in 
the public interest. Other programs and parts of agencies could be 
added at a later date as logic may dictate.

Basic research projects determined to be no longer relevant to 
agency missions would be considered for transfer to NIRAS as they 
are identified by their present sponsors. Graduate education programs 
from various DHEW units (Office of Education, Environmental 
Health Service, Health Services and Mental Health Administration, 
etc.), and from other agencies (DOD Project Themis), would be trans­
ferred immediately.

The proposed National Institute of Ecology is being developed in 
detail under a contract from the National Science Foundation to the 
Ecological Society of America.

The concept of a National Institute of Social Sciences has been the 
subject of extensive hearings under the name National Foundation 
for Social Sciences.1

On the basis of fiscal year 1970 budget estimates the NIRAS com­
ponents would command funding of about $2.3 billion annually. New

1 “National Foundation for Social Sciences,” hearings before the Subcommittee on Gov­
ernment Research of the Senate Committee on Government Operations. February, June, 
July 1967. 809 p. 3 pts.

(5)
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institutes for ecology and social sciences would comprise some ongoing 
programs but would, by the very rationale of their establishment, call 
for increased expenditures in these areas.

• The strengthening of the science superstructure in the Executive 
Office of the President. While it may be inappropriate for a Congres­
sional report to suggest specific details for this office, the testimony 
received suggests the following improvements:

(a) The staff of the Office of Science and Technology should 
be substantially increased.

(&) The Director of OST should be given Cabinet status sim­
ilar to that conferred upon the special assistants to the President 
for national security and domestic affairs.

(c) OST should perform conscientiously the evaluation func­
tion transferred to it from NSF by Reorganization Plan No. 2 of 
1962: “to evaluate scientific research programs undertaken by 
agencies of the Federal Government.” Historically, both NSF and 
OST have eschewed this legal duty. The thorough performance 
of this task, however, should now become a major effort of OST. 
Increased staff should permit continuing evaluation even while 
attending to the day-to-day ad hoc assignments which are the 
inevitable lot of this office.

(d) The Federal Council for Science and Technology should 
make diligent efforts to become a more effective coordinating 
mechanism for government-wide activities; e.g.? technology re­
quirements of mission agencies; manpower; basic research level 
of effort; applied research, development, demonstration and test­
ing ; national laboratory redeployment; technology transfer 
among agencies and to the private sector; and priority setting 
among large technology opportunities.

(e) The Office of Science and Technology should be given seri­
ous consideration as the executive branch focal point for tech­
nology assessment. While assessments may be performed in many 
agencies and in the private sector, OST might well choose the 
projects, arrange for performance and transmit the results into 
the decisionmaking process.

(/) The OST should assume a planning, coordination and 
evaluation role for higher education programs of the Federal 
Government in all sciences, engineering and technological 
training.

• Stable, continuous, predictable funding of academic science and 
higher education on which the welfare of the United States depends. 
This policy should be implemented by the President and the Congress 
in conforming the annual budget process to the realities of long-term 
needs of universities and similar institutions. Two or three year projec­
tions of academic science funding, identifying likely budgetary sup­
port by scientific discipline and other pertinent categories, would 
greatly increase the efficiency of institutional planning for scientific 
research and education. The possibilities of a formula system should 
be investigated which would link funding for research and advanced 
studies to the total Federal expenditure for technological development.
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• That the mission agencies continue to support basic research both 
in their own laboratories and in the universities. Governmental man­
agers need the ideas and innovations of university scientists and the 
scientists need (and want) to be aware of the urgent social problems 
which can be solved through the expansion of knowledge. To isolate 
the missions of Government from the principal source of new ideas 
would be a grave error. Thus, the establishment of a NIRAS would 
by no means lessen the need for close liaison and actual contracts and 
grants between the universities and the mission agencies.

• That the Congress consolidate the jurisdictions of its committees deal­
ing with research and education at the graduate level in all fields of 
learning. The NIKAS organization should undergo annual authoriza­
tion hearings which will do much to coordinate congressional overview. 
Appropriations actions should be reasonably close to authorizations 
or the biggest single objection to centralization may prove to be decid­
ing. That is the possibility that the present fragmented, piecemeal 
collection of programs under various agencies would fare better with 
the Congress than would a well-planned, coordinated NIRAS.





III. HEARINGS SUMMARY
This section of the report is an analysis of the testimony before the 

subcommittee during the hearings plus submitted written statements. 
The intention is to provide the reader with a concise summary of what 
the witnesses thought about the adequacy of the present Federal or­
ganization for science and technology, the various means by which 
changes might be effected, how the proponents of greater centraliza­
tion would go about it, and what could be done to strengthen the 
present Federal organizational structure. Pertinent quotes are in­
cluded in some cases to illustrate a point; in others, opinions are sum­
marized. Additional detail may be obtained by referring to testimony 
of witnesses at page numbers in the hearings which are given in 
parentheses.

Witnesses Who Testified
Hearings July 10, 1969 : Page No.

Dr. Lee A. DuBridge, Director, Office of Science and Technology___  3
July 22, 1969:

Dr. Glenn T. Seaborg, Chairman, Atomic Energy Commission, ac­
companied by Dr. Spofford English, Assistant General Manager for 
Research and Development, Atomic Energy Commission_______ 37

Dr. Edward Wenk, Jr., executive secretary, National Council on
Marine Resources and Engineering Development__________ _ 75

July 23, 1969:
Dr. Robert C. Seamans, Jr., Secretary of the Air Force, accompanied 

by Col. William Bruce Arnold, Air Force Legislative Liaison; Col.
E. C. Mike Cook, military aide to the Secretary of the Air Force___  85

Dr. Myron Tribus, Assistant Secretary of Commerce for Science and 
Technology, accompanied by Robert B. Eilert, Assistant General 
Counsel, Department of Commerce_________________________ 104

Dwight A. Ink, Assistant Director, Bureau of the Budget, accom­
panied by John D. Young, Director, Economics, Science, and Tech­
nology Division, Clifford L. Berg, management analyst, Office of 
Executive Management, Hugh F. Loweth, Assistant Director (Gen­
eral Science), Economics, Science, and Technology Division_____ 123

July 24,1969:
Dr. A. Hunter Dupree, professor of science history, Brown University_  139
Dr. Michael D. Reagan, professor of political science, University of

California at Riverside___________________________________ 151
Don K. Price, dean, John F. Kennedy School of Government, Har­

vard University______________________________  ____ _ 155
July 28,1969:

Dr. Edward Wenk, executive secretary, National Council on Marine 
Resources and Engineering Development____________________ 173

Dr. Philip Handler, president, National Academy of Sciences______ 192
July 29,1969:

Dr. Samuel Lenher, vice president and adviser on manufacturing and 
engineering, E. I. du Pont de Nemours & Co_________________ 209

Dr. William J. Harris, Jr., assistant director, technology, Columbus 
Laboratories, Battelle Memorial Institute, accompanied by Mr.
Leonard L. Lederman_____________________________________ 226

July 30,1969:
Dr. Ivan L. Bennett, director, New York University Medical Center_  253
Dr. James A. Shannon, Special Assistant to the President, National 

Academy of Sciences____________________________________ 282
(9)
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■Witnesses Who Testified—Continued
July 31,1969 : Hearings

“d
Gen. Bernard Schriever, Schriever & Associates, q?q

< Ictoter 7 ?W?lker’ PrCSWent’ National Academy of lSSiSH£—Z 325 
DO E- K' J?01?: vlc?. P168111™1 and chief scientist, International

Business Machines Corp________________________ _____ „42
Barnaby C. Keeney, Chairman, National Endowment for theHumanities ______________ _ o.nOctober 9,1969: ————————— 34 J

Dr. H. Guyford Stever, president, Carnegie-Mellon University 365
Witnesses Submitting Statements

Roy I* Ash, president, Litton Industries
Dr. J. B. Fisk, president, Bell Telephone Laboratories——" 2 
Dr. Harold Brown, president, California Institute of Technology

Hearings 
Page No. 
- 409
- 410
- 413

A. Adequacy of Present Federal Organization for Science and 
Technology

1. Consensus on need for changes
,^^ncsses both from within the administration and out­

side agreed in one respect: That the complex, multitudinous depart­
ment and agency involvement in Federal science and technology 
activities is in need of modification if the Nation’s limited resources 
of funds, manpower, and facilities are to be utilized to the maximum 
extent. Ihis tact is evidence of a shift in opinion within the past dec­
ade trom the last time a committee of the Congress considered the 
qu^tion of Federal organization for science. At that time the Office 
of Science and Technology had just been established, the last of a 
senes of reorganizations for science within the Executive Office of 
the President, and administration officials argued then for time to 
make the system work. In many important respects, the 1962 organ­
ization has been successful, but in 1969 even the most reluctant witness 
had to concede that changes were in order.

At heart of the discontent was concern with the leveling off of the 
Federal research and development budget, which had begun even be- 
f°re the demands of Vietnam and pressing domestic needs. Some way 
had to be found for a better ordering of priorities, for better top-level 
coordination, for continued, predictable, and stable support for aca­
demic science and graduate education needs.
• th®Se Seneral areas of agreement, however, testimony of
individual witnesses amply illustrated Congressman Brown’s obser- 
yatmn that “what is one man’s objectivity is another man’s bias” 
(p. 184). Witnesses tended to support modifications in areas with 
which they were most familiar, but in no case did they advocate giv­
ing up any presently held authority.

The range of witnesses’ recommendations suggested for modifica­
tion of the existing Federal structure is indicated below:

Combine basic physical, biological, and life science research, 
graduate education, advanced studies in arts, humanities, and 
social sciences, and certain applied science facilities [essentially
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the original National Institutes of Research and Advanced 
Studies proposed in the staff study] (Price, Dupree, and in large 
part, Handler and Reagan).

Build up existing capabilities of all departments and agencies 
(Seaborg, Wenk, Tribus, Seamans, Ink, Lenher, Harris, Long, 
Schriever, Stever).

Strengthen White House science structure (DuBridge, Sea­
borg, Wenk, Tribus, Harris, Long, Bennett).

NSF to have a larger role (DuBridge, Wenk, Dupree, Lenher, 
Brown).

Combine research and all of education (Keeney).

Combine research and higher education (Reagan, Shannon, 
Handler, Bennett, Fisk).

Research and development board assigned to President to keep 
track of goals, funding and allocation of resources (Seamans).

Central communication switchboard to facilitate interagency 
coordination and cooperation (Ash).

Department of Science (NSF, wet-NASA, institutional grant 
programs to begin with) (Piore).

Increased attention and/or support for applied research and 
engineering (Brown, Walker, DuBridge, Wenk, Stever).

Multidisciplinary institutes (Wenk).
2. Current executive investigations involving science organi­

zation
Organization for science is currently under consideration by a num­

ber of ad hoc groups which were established during 1969. Briefly, these 
include:

President’s Advisory Council on Executive Organization (the 
Ash Council). Established by Presidential announcement of April 5, 
1969, the Council will consider: “ (1) the organization of the executive 
branch as a whole in light of today’s changing requirements of govern­
ment; (2) solutions to organizational problems which arise from 
among the 150-plus departments, offices, agencies, and other separate 
executive organizational units; and (3) the organizational relation­
ships of the Federal Government to States and cities in carrying out 
the many domestic programs in which the Federal Government is in­
volved.” 1 Within this very broad framework, matters relating to sci- 

1 Announcement. Weekly compilation of Presidential documents, vol. 5, Apr. 14, 1969, 
p. 530. Members of the Council are: Roy L. Ash, president of Litton Industries, Inc., 
Beverly Hills, Calif.. Chairman; Dean George Baker, of Harvard University’s Graduate 
School of Business Administration, Boston, Mass.; former Texas Gov. John B. Connally, 
now a member of the Houston law firm of Vinson, Elkins, Weems & Searls; Frederick R. 
Kappel, chairman of the executive committee, American Telephone & Telegraph Co., 
New York; and Richard M. Paget of the New York management consultant firm of 
Cresap, McCormick & Paget.

42-363 0—70------ 3
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cnee which have been identified for Council concern include the 
proposal made by the Commission on Marine Science, Engineering 
and Resources, that there be a new Federal agency created, the Na­
tional Oceanic and Atmospheric Agency (Ink, p. 127). In response to 
a direct question concerning other areas relating to Federal science 
that the Council planned to consider, Bureau of the Budget witness 
Dwight Ink replied:

The organization studies which are underway are at various 
stages of completion. These include, for example, studies of 
the Executive Office of the President, the social agencies, and 
the Federal structure for dealing with organized crime. Study 
plans have been drafted for many other subject areas, and 
the Council intends to consider the organizational issues re­
lated to Federal science efforts. However, these have not yet 
been specifically defined.2

More recent information reveals that the Council has also established 
study groups in two other areas which involve science: Federal regu­
latory agencies; and programs dealing with natural resources and the 
quality of the environment.

Reports are submitted to the President as they are completed. A 
report recommending reorganization within the Executive Office of 
the President has been completed and was cited by President Nixon 
as the partial basis for Reorganization Plan No. 2 of 1970 which he 
submitted to the Congress on March 12, 1970. (See discussion of plan 
at pp. 47-48.) It is expected that the bulk of the Council’s recommenda­
tions will be transmitted to the President during 1970.3
Presidential Task Forces

Among the series of task forces which were established in accordance 
with the Presidential announcement of September 22, 1969, were the 
following:

Task Force on Science Policy (established October 6, 1969), to 
review the Federal Government’s present science policy and make 
recommendations as to its future scope and direction.

Task Force on Priorities in Higher Education (established Octo­
ber 6,1969), to “study problems such as imbalance in the present devel­
opment of higher education in the United States, the assurance of 
adequate support for colleges and universities, campus conditions, and 
larger opportunities for students from minority and low-income 
backgrounds.”

Task Force on Oceanography (established October 10, 1969), to 
“review the efforts of both the public and private sectors in the fields of 
oceanography, and suggest actions to accelerate the development of this 
increasingly important area of exploration”.

Each of the task forces was established to assist the administration 
with ideas and recommendations for 1970 and beyond.
National Goals Research Staff

The establishment on July 12, 1969, of a National Goals Research 
Staff within the White House was hailed by one witness as “of great 
historical significance.” (Wenk, p. 175.) The Presidential announce­

2P. 134.
appropriations, 1970” hearings before the House Committee on Appro- 

Congress, 1st sess., November 25, 1969. Testimony by Council witnesses, at pp. lo<—55,
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ment noted that the Nation “can no longer afford to approach the 
longer range future haphazardly.” Tools and techniques to project 
future trends are available and are being used in business, and in the 
social and physical sciences. They should and must be applied 
“systematically and comprehensively to the science of government.”4

The small, highly technical staff will be made up of experts in the 
collection, correlation, and processing of data relating to social needs, 
and in the projection of social trends. Its functions will include:

Forecasting future developments, and assessing the longer 
range consequences of present social trends;

Measuring the probable future impact of alternative courses of 
action, including measuring the degree to which change in one area 
would be likely to affect another;

Estimating the actual range of social choice—that is, what 
alternative sets of goals might be attainable, in light of the availa­
bility of resources and possible rates of progress;

Developing and monitoring social indicators that can reflect the 
present and future quality of American life, and the direction and 
rate of its change; and

Summarizing, integrating, and correlating the results of related 
research activities being carried on within the various Federal 
agencies, and by State and local governments and private 
organizations.

The National Goals Research Staff is not a substitute for other 
research activities within the Federal Government. Its aim is to “help 
us make better use of the research now being done by bringing 
together, at one central point, those portions of it that relate directly to 
future trends and possibilities.”5

That the National Goals Research Staff is not to be a planning 
agency and will not usurp or replace the political processes of decision­
making was made clear. Rather it is intended to provide the informa­
tion about alternatives and options, such as they exist, upon which 
decisions can be made.6
National Science Board report on the future of the NSF

An eight-member planning committee under the chairmanship of 
Dr. Emanuel Piore was created by the National Science Board late in 
1968 to consider what the appropriate role of the National Science 
Foundation should be in the next decade. Among the various subjects 
which the committee has under consideration is the issue of central­
ization of Federal science and its relationship to the "Foundation.

3. Principal strengths and weaknesses of the present diffuse 
science organization

Strengths
Several witnesses identified favorable aspects concerning the science 

organization as it has evolved. The theme of these defenses was that 
despite its faults, the system had produced scientific achievements that 
are admired and envied all over the world. (DuBridge, p. 20) The 
broad scope and general excellence of U.S. science were attributed to

by uP°n announcing the establishment of the staff within
Weekly Compilation of Presidential Documents, vol. 5, July iyb9 : pp. 98^—3.

s Ibid, p. 983.
9 News briefing by Dr. Daniel P. Moynihan, July 12, 1969. Weekly Compilation of 

Presidential Documents, op. cit., p. 985.
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a pluralistic system in which the bulk of research emanated from the 
mission agencies. (Shannon, p. 283)

The present Federal science organization was defended for permit­
ting active participation by hundreds of thousands of individuals in a 
wide variety of governmental, educational, business, and nonprofit 
institutions. Whatever form a reorganization might take, it should 
make it possible for the total scientific and engineering resources of 
the United States to contribute even more toward the attainment of 
national goals. (Harris, p. 237.)

In another view, our preeminent world position in science is due 
not to the methods of science but to the processes of democracy. In an 
open society, disagreements and debate are possible in seeking im 
provement in the human condition. Communication is fostered 
through all sectors of our society. Mobility is encouraged, and educa­
tion for all is a national goal. The defense concluded, “These are our 
strengths. No sensation of riding over a corrugated road during this 
interval of strenuous budgets should undermine our confidence that we 
are headed in the right direction.” (Wenk, p. 177.)

A most important aspect of the present system is that it has pro­
vided the freedom, diversity of choice, and opportunity which are 
necessary prerequisites to scientific pursuit of new knowledge. Dr. 
DuBridge spoke to this question:

* * * Science is basically a human intellectual endeavor. New’ 
ideas in science emerge not from a machine, not from a com­
puter, not from an organization chart, but from the imag­
inative, talented minds of individual human beings. Science 
flourishes when talented individual scientists have the maxi­
mum opportunity to use their talents in the pursuit of new 
knowledge.

The three things that scientists need to pursue their in­
vestigations effectively are (1) freedom, or independence; 
(2) diversity of choice; and (3) opportunity.

Freedom allows the individual to pursue his research in 
his own way without rigid or authoritarian controls * * *

Diversity * * * means that a scientist will have a choice 
among many alternatives—as to what kind of a place in which 
he works, the field of science he pursues, and the way in w hich 
he pursues it.

Opportunity means that when his choice has been exer­
cised, the scientist will find the facilities, the congenial at­
mosphere, and the financial support which he requires.

Our present great research institutions and our present 
pattern of private and Government support have provided 
these three prerequisites to a large number of competent sci­
entists in this country. Whatever we do in Government must 
be aimed at enhancing and not degrading this situation. 
(DuBridge, p. 5.)

Weaknesses
Whereas the strengths of the present system were generally framed 

in broad terms applicable to the whole of the present science organiza­
tion, many of the weaknesses of the system related only to particular 
segments; that is, government-university relationships, research and 
education, applied science and technology, et cetera.
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Many witnesses spoke to one or more difficulties of the present sys­
tem which were enumerated in the following excerpt:

* * * From the standpoint of the Congress there has been 
increasing concern with respect to the amount of overlap and 
duplication of effort in this relatively uncoordinated system 
administered by a series of Federal agencies, with the possi­
bility of inequities in the geographic distribution of funds 
when, for no one major agency, certainly no “mission agency,” 
is this a major responsibility, with the difficulties of liaison 
and of information storage and retrieval, concern with re­
spect to the contents of these diverse programs, and with 
respect to the efficiency of use of federally owned and oper­
ated laboratories. Meanwhile, the OST in the White House, 
charged with “coordination” of the Federal science effort, 
is woefully understaffed for this task and can hope only to 
achieve a few major planning efforts and the day-to-day 
“firefighting” as problems arise. From the standpoint of the 
administrators of some agencies, overlapping jurisdictional 
authority has presented serious problems with respect to long­
term planning and program development, particularly with 
respect to science education, while the universities and their 
faculties are confronted with a maze of differing ground rules 
and regulations and administrative practices.

Because the United States has, again without a truly 
overt decision carefully spelled out, accepted the premise 
that the universities should be the primary seat of funda­
mental research—rather than the independent research insti­
tutes characteristic of science in other nations—the problem 
of science support has become inextricably intertwined with 
the problem of financial support to the educational institu­
tions wherein science is conducted.

The final thread in this fabric stems from the fact that both 
the Congress and the mission agencies become decreasingly 
comfortable with both laboratories and research support pro­
grams which appear to be relatively remote from the agency 
missions; for example, the support of high-energy particle 
physics both by the Atomic Energy Commission and the 
Office of Naval Research, the support of materials science 
laboratories by the Advanced Research Projects Agency of 
the Department of Defense, the support research in chemistry 
and in fundamental biology by the National Institutes of 
Health, as well as those programs of the Bureau of Standards 
which seem otherwise unrelated to the classical functions of 
the Department of Commerce. To this list should be added 
the fact that the space agency is, in its entirety, a science con­
ducting and supporting agency. The proponents of an ampli­
fied Federal undertaking in oceanography and marine sci­
ence suggest that yet a new agency be created with exploration 
of the oceans as its primary mission, and, in other quarters, 
there is a substantial feeling that current understanding of 
ecological principles and phenomena is so primitive at a time 
when such understanding is imperative to intelligent plan­
ning for conservation, highway construction, pollution abate-
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ment, and urban renewal that yet another agency is required 
to assure progress at a rate commensurate with national needs.

Meanwhile, the more painful aspects of American life in 
this decade have suggested to another group that an intensive 
and substantial program, by yet another agency, in support 
of the social sciences, so that the latter may contribute more 
effectively to the solution of national problems, represents yet 
another^ significant and seriously unmet need. (Handler, pp.

In general, there is too little public understanding of the relation­
ship of research to ultimate social purposes. This is particularly true 
with respect to mission-oriented basic or fundamental research. While 
essential to an agency’s mission, it has not been presented as an essen­
tial part of the agency’s program, nor has it been effectively related 
to the general social purposes of the agency. (Shannon, pp. 283, 288- 
89.)

The present multiplicity of organizational structures, each pursuing 
research programs essentially independently from the others presents 
a serious problem.

* * * We, in Government, like to see neat organizational 
and management structures. The present multiplicity is ad­
mittedly confusing to Government administrators and legis­
lators. We worry about coordination and efficiency and budg­
etary management.

Second, we find * * * that in a number of fields of science 
of broad national interest—such as, marine science, atmos­
pheric science, environmental science, and other areas—it is 
hard to bring the several agencies with responsibilities in such 
fields together to implement an adequate and an adequately 
balanced national program. The various mission agencies 
have other responsibilities and priorities, and these may not 
add up to an adequate total program. From the point of view 
of my own responsibilities, this is a most serious defect in our 
present system. (DuBridge, p. 7.)

These criticisms of the system relate specifically to the Government - 
university relationship, and to research and education.

* * * We are now seeing that a system designed funda­
mentally to meet the needs of Federal agencies for science and 
technology is not an adequate means of meeting the emerging 
responsibilities of the Federal Government for the support 
of universities, and particularly for the support of graduate 
education. (Bennett, p. 258.)

* * * * *

The most important weakness of U.S. science is derived 
from the progressive decoupling that has occurred between 
research and education. Such decoupling results in part from 
the mechanisms utilized in support of academic research, but 
more importantly from the lack of sufficient direct concern 
for the health and vigor of our institutions of higher educa­
tion. (Shannon, p. 283.)
*****
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* * * One problem is the occasional awkwardness that 
comes from having a large fraction of the university effort 
supported by mission-oriented agencies. There is the danger 
that the various mission-oriented agencies will not be willing 
to support all of the important fields of science and there is 
the danger of undue support of and emphasis on research as 
compared with teaching. Finally, there is the danger of fluc­
tuating support depending upon the needs of the Federal 
agencies. These comments should not * * * be taken to imply 
that universities do not want or should not accept research 
grants from mission-oriented agencies * * * The problem 
* * * is not one of withdrawal but rather of program bal­
ance, of program continuity and of integration of the efforts 
of the various agencies. (Long, p. 310.)

4. Recurrent linking of organizational format to ability to 
obtain funds from BOB and the Congress

So long as the Federal research and development budget was increas­
ing at a rate sufficient to cover the increasing costs due to inflation, 
increased sophistication of equipment, and higher salaries, the funding 
situation was not critical. There was money enough to support worth­
while on-going research, to finance some new research programs, and 
provide support to larger numbers of worthwhile investigators. 
Public acceptance of large military, space, and atomic energy and 
health programs included proportional increases for basic research. 
True, agencies and the educational institutions said that they could 
have used more money. Some worthwhile research proposals and 
fellowship applications have always had to be declined, and for several 
years the NSF appropriation was consistently below the amount 
requested.

The leveling off and actual cutbacks in research funding in recent 
years in the face of a constantly larger Federal budget indicate that 
the immediate and shorter range demands related to national defense 
and social needs are being given priority over activities whose esti­
mated benefits are estimated to be longer range. This could be a dan­
gerous course for the nation to take, particularly in view of the rising 
technological capability in other parts of the world.

The following research and development overview prepared in 
the Bureau of the Budget shows present allocations of funds in terms 
of selected factors, and offers at least a partial key to the basis for 
allocation of the research and development budget. (Ink, pp. 133, 
135-37.) It appears to be primarily in those areas where the benefits 
are expected to be realized in from 5 to 25 years that the largest reduc­
tions in the Federal research and development budget have been made.
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The incidence of reduced funds has given rise to a series of related 
concerns which affect both the agencies’ operations and those of their 
grantees.

(a) Agencies are forced to reduce on-going programs, and to 
postpone or give up entering on new programs.

(&) Institutions are being given abrupt notice of reduced fund­
ing for previously agreed projects. New proposals and requests 
face tougher competition and less than full funding if approved. 
Severe dislocations occur when previously made commitments 
cannot be honored.

(c) There is increasing concern whether resources which are 
available are being allocated to the most important problems. In 
the absence of any central source to consider all requests, no one, 
other than the overworked Bureau of the Budget, decides among 
competing requests. The staff of BOB is not chosen for compe­
tence in this sort of allocation. The Office of Science and Tech­
nology has no authority to do this and is now reportedly actually 
excluded from final budget-shaping decisions.

A part of the funding problem is due to political response to an 
assumed public disenchantment with science because some of its 
technological applications have had harmful side effects. This popular 
misconception—that the more science is supported, the worse off we 
will be—has been reflected in certain congressional actions also.

5. The issue of relevancy
The funding of academic science became a critical issue in 1969 with 

the inclusion of section 203 in the Military Procurement Authorization 
Act for fiscal year 1970 (Public Law 9i-121) which states—

None of the funds authorized to be appropriated by this 
act may be used to carry out any research project or study 
unless such project or study has a direct and apparent rela­
tionship to a specific military function or operation.

By this action, Congress made mandatory the immediate examination 
of all research sponsored by the Department of Defense for relevancy 
to the Department’s mission. The Department has now been forced to 
accelerate the process of ceasing the support of worthwhile but less 
relevant basic research which it had begun as far back as 1965.8 The 

8 It was in 1965 that the idea of a “balance-wheel” function for the National Science 
Foundation was first enunciated. See extended discussion of the concept in “The National 
Science Foundation; Its Present and Future,” report of the Subcommittee on Science, 
Research, and Development of the House Committee on Science and Astronautics, 89th 
Cong., 1st Sess. H.. Rept. 1236, at pp. 80—88, and this summary statement from p. xiii :

Thirdly, it is now apparent that as the Nation’s scientific resources, including 
manpower, become more and more in demand to meet the exigencies of modern living, 
the Federal departments and agencies will depend more heavily on the Foundation 
to pursue avenues of research which they themselves cannot provide or afford. At 
the same time, the Government will need better overall evaluation of the status of our 
science resources and of individual scientific disciplines and their potential. The 
Foundation is the logical Government component to provide such assistance. It 
should be ready and able to do so. This “balance-wheel” function which NSF is being 
required to assume promises to become Increasingly critical. Moreover, its parameters 
are not likely to _ encompass only the natural sciences. The social sciences and a 
better understanding of human behavior promise to be equally important and pos­
sibly a far more difficult field in which to achieve those breakthroughs essential to 
our collective and individual welfare In the future.
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action signified an end to general congressional support for a previ­
ously accepted policy that mission agencies should support basic re­
search both to improve the quality of their work and to provide a 
proper research base for long-term mission objectives.

The implications of the effect of the cessation of support of basic 
research by the mission agencies on academic science and on the Na­
tional Science Foundation were discussed by several concerned wit­
nesses and subcommittee members. (DuBridge, p. 29; Seaborg, pp. 
45-59; Seamans, pp. 94-96; Dupree, p. 170; Lenher, pp. 223-24; Har­
ris, p. 245; Piore, p. 345.)

From 1965 to 1969, the National Science Foundation has attempted 
to assume support for programs dropped by the Department of De­
fense and other agencies. The total pressure of these commitments will 
amount to approximately $19 million in fiscal year 1970,9 and upwards 
of $50 million the following year. For fiscal year 1971 the Foundation 
has requested an increase of $15 million for scientific research project 
support, part of which is intended to finance a “significant” number of 
projects which it anticipates will be dropped by other Federal agencies. 
There are indications that in actuality the modest increase requested 
by the Foundation, even if fully approved, will be grossly inadequate 
to finance these cutbacks, which are expected to far exceed present 
estimates.

Dr. DuBridge pointed out that the transfer of research from one 
agency to another is a “very delicate” matter and requires coordinate 
congressional action. Unless the Congress understands and approves 
the funding arrangements, the net effect of such transfer of responsi­
bility without funds is to decrease Federal support for necessary basic 
research effort.

Dr. Seaborg submitted for the record a lengthy account of AEC 
action relevant to the termination of DOD university research pro­
grams in high-, medium-, and low-energy physics (pp. 47-59). He 
testified that when the Department of Defense decided to transfer its 
high energy physics programs to some other agency, the Atomic 
Energy Commission was first approached to take it on. He said the 
Commission would have liked to support this research, but because it 
was budgeted on a line-item basis, it had no funds to accommodate new 
activities of this kind. Then the National Science Foundation was 
approached.

The Foundation was permitted to request an increase in its fiscal 
vear 1969 budget to cover funds for Defense-terminated research but 
the amount of the increase was wiped out by the appropriations cuts 
and funding limitations which the Foundation sustained that year. 
Nevertheless, the Foundation has continued to support at reduced lev­
els the majority of the Defense-terminated university research pro­
grams. The effect has been that the Foundation has been unable to 
support other worthwhile scientific research efforts.

9 A list of projects taken over from other Federal agencies since 1965 by NSF is found 
at pp. 1009—1011 of the Senate Committee on Appropriations hearings “Independent 
offices and Department of Housing and Urban Development appropriations, fiscal vear 
1970”, 91st Congress, 1st Sess.
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6. Adequacy for applied research and development vs. ade­
quacy for academic science and graduate education

In the view of a majority of the witnesses, the organizational issue 
was more serious with respect to academic science and graduate educa­
tion than for applied research and development. There was universal 
agreement that the mission agencies must be permitted to support 
applied research and development necessary to achieve their missions. 
Questions were raised as to whether certain research facilities under 
individual agencies are in fact related only to that agency’s primary 
mission; whether some of the research facilities should more properly 
be regarded as national research facilities and be allowed to under­
take research in other fields for other agencies; whether new organi­
zational structures, such as applied science or multidisciplinary insti­
tutes, should be considered; and finally, whether the level of support 
of applied research and development effort was adequate.

Dr. Walker expressed the opinion that technology was not receiving 
sufficient attention either within the scientific community, the universi­
ties, or the Government. He raised the question whether basic knowl­
edge is accumulating at such a rate that science is getting too far ahead 
of technology. The process of putting basic knowledge to practical 
use is usually lengthy and expensive and if the prospects of profit do 
not stimulate industry to enter areas of public need, then the Govern­
ment must step in. He felt there are many areas of public need where 
the necessary applied research and development effort is not adequate, 
and although the National Science Foundation has authority to sup­
port projects in this area, it lacks the necessary funds (pp. 326-29).

Dr. DuBridge reminded the subcommittee that very different prob­
lems are presented when the management of science and of technology 
are considered. He said a prime motto which we in Government must 
keep in mind is: “We manage technology but we do not manage 
science. Or to put it another way: we must manage the process of tech­
nology ; but we manage only the support of science. In technology we 
manage people; in the support of science, we only manage money” 
(p. 8).

His view was supported by Dr. Tribus who drew the line against 
or for management between research (which he maintained must not 
be controlled) and development (which requires it) (p. 118).

It is clear that a centralized agency which included even a limited 
amount of applied research and development activity along with aca­
demic science and graduate education responsibilities would be much 
more complex organizationally and difficult to establish than would an 
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agency concerned with the latter responsibilities only because it 
would—

1. Have granting, contracting, and operating responsibilities, 
each requiring different management;

2. Have a more widespread organization to consolidate;
3. Require liaison with a larger number of congressional com­

mittees ;
4. Be greatly disrupted throughout its subagencies and in 

related departments by centralization;
5. Have necessarily larger funding problems.

The inclusion of certain commonly useful applied science and tech­
nology functions might be considered as a further step after an initial 
centralization of academic science and graduate education activities 
has taken place (Bennett, p. 281).

Multidisciplinary research institutes.—There is an increasing rec­
ognition of the need to call on the capabilities of both scientists and 
engineers from several disciplines including the social sciences in 
order to formulate a course of action to deal with many problems of 
broad social significance. Topic areas suggested as warranting creation 
of multidisciplinary institutes should include: city planning sciences; 
housing technology; urban transportation; environmental manage­
ment; coastal zone management; educational research; technology for 
developing nations; marine affairs; technology for public administra­
tion ; and safety and standards (Wenk, pp. 182-183).

The suggested role of such multidisciplinary research institutes 
was—

1. To develop a multidisciplinary base of technical competence 
that would provide facts and analysis for subsequent decision­
making.

2. To conduct research needed to fill gaps in that knowledge.
3. To provide an improved coupling between the different insti­

tutional interests related to the issues; i.e., Federal and State gov­
ernments, industry and academia.

4. To provide a meeting place between the general public whose 
welfare is intimately involved in each of these topic areas and 
those who will make the decisions concerned (Wenk, p. 189).

Federal laboratory utilization.—Many of the witnesses spoke to the 
unresolved question of the optimum utilization of federally owned 
laboratories which the subcommittee explored at length in 196810 
(Harris, pp. 242-244; Ink, pp. 129-130; Lenher, p. 219; Long, pp. 312- 
321; Shriever, pp. 324-325; Tribus, p. 122; Seaborg, pp. 40, 43, 
67-68).

10 “Utilization of Federal Laboratories”, hearings before the Subcommittee on Science, 
Research, and Development of the House Committee on Science and Astronautics, March 
26—28, April 2-4, 1968, 90th Cong., 2nd Sess. 457 p. See also: “Utilization of Federal 
Laboratories”, report of the Subcommittee on ... of the House Committee on Science 
and Astronautics, 90th Cong. 2nd Sess. 1968, 68 p. Committee print.
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The question of laboratory utilization is of continuing concern to the 
subcommittee. During its subsequent examination of the problem, the 
testimony of witnesses at the centralization hearings on this subject 
will be seriously considered.

B. Methods of Effecting Changes in the Federal Organization 
for Science and Technology

A considerable range of options exists for improving the present 
organization for science and technology.

1. Reorganization
The most extreme action would be to combine all Federal scientific, 

research, and technological functions into a single department of 
science and technology. None of the witnesses supported the establish­
ment of so comprehensive an organization. Nor does the subcommittee 
know of anyone who advocates this kind of organization at the present 
time.

However, it is a favorite tactic of opponents of any form of central­
ization to attempt to discredit the idea by pointing to the dis­
advantages of a totally centralized organization. Some of the wit­
nesses at these hearings presented as an argument against the model 
centralization proposal presented by the subcommittee the need for 
mission-related research and development to remain with the mission 
agencies. In fact, this point has never been at issue, as the subcom­
mittee has been careful to stress. The arguments for and against cen­
tralization would have been more meaningful if iilcreased attention 
had been directed to evaluating the NIRAS model or some other 
organization equally not all-inclusive.

There is pending in the Congress a proposal to establish a Cabinet - 
level Department of Science, Research and Technology (H.R. 464, 
Rep. James G. Fulton, 91st Cong., Jan. 3,1969). Representative Fulton 
discussed his proposal during the hearings. He sees his organization as 
a “policy forming department rather than an administering depart­
ment.” He stated categorically that “it should not supersede or cancel 
out any of the present agencies.” Its main job would be to coordinate 
and correlate science policy in the several departments and agencies 
(pp. 385-392).

Several witnesses suggested the establishment of various other 
organizations in which certain activities would be consolidated, prin­
cipally, research and higher education (Long, p. 315; Handler, p. 195; 
Reagan, p. 151; Shannon, p. 285; Bennett, p. 262), applied science 
(DuBridge, p. 19). The original NIRAS proposal which would com­
bine basic research, graduate education and certain applied science 
facilities was approved by Price (p. 156), and Dupree (p. 146).

Reorganization can also be accomplished by regrouping and adding 
to already existing portions of programs scattered throughout several 
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agencies, and giving the major responsibility to the agency with the 
largest responsibility. Examples are the Environmental Control and 
the National Air Pollution Control Administrations in Environ­
mental Health Service of HEW and the Federal Water Pol­
lution Control Administration in the Department of the Interior. 
The establishment of the multidisciplinary research institutes 
proposed by Dr. Wenk (p. 81), would fall within this category.

Finally, reorganization can be accomplished by creating new single­
purpose agencies to deal with a well-defined problem area. The crea­
tion of the Atomic Energy Commission and the National Aeronautics 
and Space Administration are cases in point. The current proposal 
for a National Oceanic and Atmospheric Agency is another example.

Reorganization may take place as a result of Executive initiation 
(by means of submission of a reorganization plan to the Congress 
which goes into effect 60 days after presentation unless specifically 
disproved by either House of Congress), or as a result of legislation. 
The legislation may be proposed by the administration and be intro­
duced by request or the initiative may come from the Congress. In 
either case, the proposed reorganization must have the explicit or 
implied consent of both legislative and executive branch.

Generally, witnesses suggesting reorganizations did not discuss the 
method of implementation. However, when Dr. Bennett presented the 
alternatives of establishing a Council of Advisers on Education and 
Science or the broadening of the charter of OST to include graduate 
education, he expressed a clear preference for legislation, rather than 
reorganization plan, for the council, but none between presidential 
action or legislation for the revision of OST. He explained, “science 
and education are now as significant to the national welfare as eco­
nomic development and the Federal role in these areas is expanding 
and becoming more complex. It is important that Congress ratify 
this estimate. * * * Establishment of a council by law would expose 
issues to broad public debate and would ratify the operation in the 
eyes of Congress’’ (p. 263).

2. Strengtheni/ng existing mecha/rvis'ms
Changes can come about through a gradual process of modification 

in the existing Federal structure for science, technology, and higher 
education. The system can be examined for areas of overlap or duplica­
tion. Relatively small increases of staffing and funding at critical 
points, e.g., in OST, yield disproportionate gains. Internal reorga­
nizations can help increase efficiency. Interagency committees can be 
made more effective in achieving better coordination. Witnesses who 
supported this course of action as the principal means of improving 
the situation were DuBridge (p. 20), Seaborg (p. 37, 45), Tribus (p. 
106), Wenk (p. 188), Stever (p. 367), Ash (p. 409), and Brown (p. 
417). The remainder of the witnesses supported the strengthening of 
the Federal structure in general in conjunction with their various 
other proposals for reorganization of designated activities.



This type of change can be accomplished through departmental 
orders or agency memoranda, by executive order, by budgetary ap­
proval of proposed actions, where funding is involved, or by legislation.

3. Increased funding
Significant results without reorganization are possible with a fund­

ing action which permits continuation of current activities with pro­
vision to allow for an adequate rate of growth over and beyond the 
costs of inflation, more expensive equipment, etc. Dr. DuBridge spoke 
to this point:

* * * I sometimes think that there isn’t anything wrong 
with the present structure that a lot more money would not 
cure. I hope that a major goal of any restructuring that may 
be proposed by the deliberations of this committee will be to 
insure adequate financing of the Nation’s essential scientific 
activities. The most beautiful organizational diagram in the 
world would be meaningless if no one provided any money. 
A prime purpose of a plan must be to insure [to] the maxi­
mum extent possible the continuous stabilized flow of ade­
quate financing. The other desirable features of a good 
organizational plan—efficiency, coordination, communication, 
balance, flexibility, and the rest—are meaningless if there is 
no lifeblood in the system (p. 4).

The Chairman reminded Dr. DuBridge that sufficient funding did in 
fact overcome a lot of problems, but also “when there is plenty of 
money the inefficiencies are submerged” (p. 13). It is precisely because 
funding has become limited that the need for examination into the 
present organization has become necessary.

C. The Case for Further Centralization

The testimony covers an enormous spread of opinion and is not 
focused on a single organization concept. Nevertheless, weighing the 
“apples and oranges” produces a substantial balance in favor of 
centralization.

Suggestions for centralization which were proposed in the course of 
the hearings, or commentary concerning centralization proposals sug­
gested by others are analyzed in this section. The discussion is or­
ganized around the areas which should be considered for centraliza­
tion, the position of a proposed agency in the executive branch 
hierarchy, and the principal kinds of centralized bodies suggested. A 
summary of the pro and con arguments, specifically applicable to the 
original NIRAS proposal, from the testimony of the witnesses con­
cludes the section.
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1. Focus of centralization
The difficult question that must be answered at the outset is: “What 

are we organizing for?” The difficulty arises because the objectives 
are so broad. One witness suggested that the problem has arisen be­
cause our organization for science and technology has not yet resulted 
in the fulfillment of national aspirations in relation to social goals 
and to bettering American science (Wenk, p. 76). A further dimen­
sion of the problem relates to its future aspects. As the chairman 
pointed out, “* * * changes are taking place * * * that * * * must 
be considered in any review of the way in which our science resources 
are not only being handled, but [also] how they will affect all of us 
in the time ahead” (p. 76).

There was a wide range of opinion concerning what should be the 
area of concentration for centralization. As noted above (sec. A, pp. 
10-11), several different kinds of centralized bodies were suggested.

The original NIRAS proposal would have combined academic 
science, graduate education, support for the arts and humanities, and 
a limited number of applied science facilities. Dr. Dupree who sup­
ported the NIRAS proposal saw it as an improvement in the follow­
ing four respects in which any new arrangement had to be better:

(1) It must emphasize the chain of connections, and not the 
disconnections, between long-range basic research and applied 
science generally, both in the interest of national security and of 
the alleviation of the social and medical problems which beset 
mankind. * * *

(2) The new arrangement must take account of the humanities 
and social sciences as well as the physical and biological 
sciences. * * *

(3) The new arrangement must recognize the connection of re­
search and education in all fields more effectively than any present 
agency. * * *

(4) The new arrangement must not be utterly dependent on the 
universities for the performance of research * * * (p. 146).

Dr. Walker observed a considerable degree of “loose thinking” 
in proposals which would bring together “science” and “technology”. 
In his view no one makes a clear distinction between science and tech­
nology and the latter “always seems to be thrown in as an after­
thought.”

Let me say that I think there will be quite a difference in 
meaning and scope between a Department of Science and a 
Department of Science and Technology. * * * To me in basic 
terms the job of science is to inquire into the workings of 
nature and to seek an understanding of it, to accumulate 
scientific facts for the sake of accumulating scientific facts. 
The task of engineering and technology is to use this informa­
tion in the most practical and effective way possible to create
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the devices and systems that are needed for the comfort, con­
venience, and progress of man. * * * It is my impression that 
we, and the universities and Government, don’t give enough 
attention to the technology end of it (pp. 325-326).

He cautioned that if any serious attempt to combine science and 
technology is made, it will be necessary to be explicit. It is not enough 
to imply engineering as part of science. Engineering and technology 
must be written into any proposal, and “not only m its title but in 
its procedures” as well (p. 328).

Dr. DuBridge, who expressed several doubts concerning the NIRAS 
proposal, suggested that consideration be given to the idea of an Insti­
tute of Applied Science and to the question “♦ * * whether a single 
agency operating a variety of laboratories established for a variety of 
different purposes and carrying on a variety of different kinds of 
applied science work would provide more effective management than 
if these laboratories were left with the existing agencies which are 
responsible for them” (p. 20). He expressed doubt that it would, for 
several reasons (p. 20), but he later referred to the idea as a “con­
ceivable structure to think about” (p. 24).

By far the largest consensus concerning the focus of a centralized 
effort was toward the amalgamation of academic science and graduate 
education activities (Reagan, Shannon, Handler, Bennett, Fisk, 
Dupree, Price). One other witness, Dr. Keeney, advocated the amal­
gamation of education and research, but at all levels of education and 
with particular attention to educational research (p. 353). A majority 
of the above witnesses supported the inclusion of the social sciences 
and the humanities and, to some extent, the arts in any centralized 
agency which combined research and graduate education.

2. Organizational position of proposed centralized bodies
Independent agency status.—The NIRAS concept put forth by the 

subcommittee for discussion purposes suggested independent agency 
status for the new agency. The rationale was that if the agency were 
accorded Cabinet status, its head might then be regarded as the ex­
ecutive branch spokesman for science. This situation would place the 
Director of the Office of Science and Technology in an anomalous 
position. As a matter of fact, since only part of Federal science activi­
ties would be placed within NIRAS, its head could not be regarded 
as a spokesman for the whole of science.

Dean Price alluded to the “less hierarchical and less centrally ad­
ministered” character of the NIRAS concept as preferable to an or­
ganization with “department” status which he thought suggested “too 
close a connection with the inner political councils of the President 
than is appropriate for this proposed agency with its mission” (p. 
156).

Dr. DuBridge expressed the opinion that the establishment of an 
agency which combined the activities of the National Science Foun­
dation with other agencies would result “in a lowering of the stature 
of the Foundation and its Director”:

The NSF Director now reports directly to the President, 
and under any of the new arrangements proposed he would
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report to another officer who in turn would report to the 
President. In view of what I have previously said, you can 
understand why I would not consider this an elevation or 
th^J^F^^1^^ °Ur m°St ^mPor^anf general science agency,

Cabinet department status.—The principle for and the problem 
caused by the establishment of a new Cabinet department were sum­
marized by Dr. Bennett in connection with with his suggestion that 
consideration might be given in the future to setting up a Cabinet 
Department of Higher Education and Science:

. * As a general principle, it is desirable to place as many 
ot the functions of the executive branch as possible in operat- 
P?g departments and agencies in order to keep the responsi­
bilities of the Presidency within manageable bounds. How­
ever as you know, it is a great problem to define the 
functions of a new department in a manner that will provide 
a broad, coherent set of tasks while keeping to a minimum 
/ ^r^aCe^ and P0’11^ of overlap with other agencies

Dr. Piore supported the creation of a Cabinet department with op­
erating responsibility, for several reasons (pp. 344-349) : It would be 
in a better position to adjust to budgetary cutbacks because, unlike 
an organization like the NSF, it would have the power to make ad­
justments in relative priorities, or as Dr. Piore put it, “move pockets 

money from one place to another.” To get things done, an agency 
needs leverage. But to move on any problem is very difficult if action 
depends on waiting for a consensus to be reached. What is needed is 
both leverage and operational responsibility. Another argument in 
favor of a Cabinet department would be to give American science the 
exposure it needs in order to “let the people see and let the people be 
committed to a national policy that they want to support science. We 
lack this instrument at the moment.”

Representative Fulton supported the creation of a Cabinet depart­
ment to serve a coordinating and correlating function, thereby plac­
ing the force of the President directly behind the activities of the 
Cabinet member who would have the duty of overseeing science policy. 
He argued that decisions on priorities of action and funding would 
then be made at an administrative level according to scientific need 
rather than by people in the Bureau of the Budget on an accounting 
basis (pp. 385-391).

Operating status.—The original NIRAS proposal would have 
placed both operating and supporting functions under the Adminis­
trator. Objections to this dual role were raised by at least two wit­
nesses. Dr. DuBridge observed, “I think experience has shown that 
when an agency has both operating and supporting functions, its 
operations must of necessity take precedence over its supporting ac­
tivities. * * * The needs of a university for more funding of science 
can hardly take priority over the needs of an important Government 
laboratory for which an agency is fully and solely responsible” (p. 
12).

plac-
•f the
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Dr. Shannon also objected to giving an agency both policy formu­
lation and program execution responsibilities, which he said was par­
tially responsible for the deficiencies which characterize both the NSF 
programs and the development of our national science policy. “A sci­
ence policy agency can scarcely have a broad operational program 
and be free of conflicts of interest” (p. 284). Giving a centralized 
agency operating responsibility would, in his view, serve as deter­
rents—

To effective service as a focal point for the evolution of science 
policy;

To the objective consideration of the Nation’s science programs;
To general acceptance of its leadership role by other elements 

of the Federal research and development establishments; and
To its acceptance by the public and the Congress as an unbiased 

source of advice on the best manner by which our scientific re­
sources can be utilized to satisfy our public (social) purposes

Advisory status.—At least four witnesses expressed a preference for 
the establishment of high-level advisory mechanisms to assist on policy 
matters relating to education, science, and their interrelationships 
(Seamans, Bennett, Shannon, Long). These proposals appear to re­
semble more closely ways of strengthening the science advisory mech­
anism which is already in existence in the Executive Office than they 
resemble the broader proposals for centralization mentioned above. A 
major aspect of these proposals is the inclusion of education (particu­
larly graduate education) as a subject of continuing concern in the 
Executive Office of the President along with the already existing 
advisory bodies relating to national security, economic affairs, space, 
science, and urban affairs.
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3. Details of centralization proposals proposed by witnesses
Details of the various proposals presented or supported by the 

witnesses are summarized in table 1. Not all the witnesses advocated 
the organization they suggested. Dr. DuBridge, for example, said only 
that consideration should be given to the idea of establishing a central 
institute of applied science. Dr. Bennett favored the establishment of 
a Council of Advisers on Education and Science; his second alternative 
was to strengthen OST, and his final recommendation was to con­
tinue to study the establishment of a new Cabinet Department of 
Higher Education and Science. The table is useful in showing the 
areas and the extent of consensus among the witnesses on the content 
and status of a centralized agency.

4. Major pro-and-con arguments which are applicable to a 
NIRAS-type agency

The hearing record would not be complete without a summary of 
the major arguments for and against a NIRAS-type or similar central­
ized agency. The compilation which follows consists of extracts from 
testimony of witnesses who spoke to various points. The objective was 
to select quotations which best presented the principal strengths and 
weaknesses which should be weighed when considering a reorganiza­
tion of this scope.
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D. Strengthening the Present Federal Organization for Science, 
Technology, and Education

Major areas in need of improvement which both proponents and op­
ponents of further centralization agreed on are (1) the organization 
for science, technology, and education in the Executive Office of the 
President, and (2) the continuation of relevant mission-oriented basic 
and applied research and development in the departments and agencies, 
and (3) a larger role for the National Science Foundation.

1. Organisation for science, technology, and education in the 
Executive Office of the President

It is generally recognized that no matter what kind of centralized 
agency might be agreed on, its status vis-a-vis the other departments 
and agencies would only be coordinate. Therefore, the need still remains 
for a top-level coordinating body to ease interagency conflicts, to ad­
vise on priorities, and to integrate science with the other facets of 
public policy.

Science and technology of one kind or another are responsibilities of 
a majority of the advisory bodies within the Executive Office of the 
President. Among these bodies are: (1) the Office of Science and 
Technology, whose Director is also the (2) President’s Science Ad­
viser, and Chairman of the (3) President’s Science Advisory Commit­
tee and of the (4) Federal Council for Science and Technology. (5) 
The National Aeronautics and Space Council and (6) the National 
Council on Marine Resources and Engineering Development11 were 
established to coordinate space and oceanographic activities respec­
tively. The chairman of each is the Vice President. In 1969, a Presi­
dential Task Force on Oceanography was established to consider ways 
of accelerating the public and private development of this important 
area.

Dealing with problems related to the environment are (7) the Coun­
cil on Environmental Quality, (8) the Cabinet Committee on the En­
vironment, (9) the Citizens’ Advisory Committee on Environmental 
Quality, and (10) the Task Force on Air Pollution. High-level mat­
ters involving science and technology in military or foreign affairs 
are decided in (11) the National Security Council. Finally, the place 
where all the scientific and technological concerns of the whole Govern­
ment come together is (12) the Bureau of the Budget.

Questioning of Dr. DuBridge brought out these main points 
concerning the Executive Office science organization:

1. Reports of panels of the President’s Science Advisory Committee 
on such problems as defense technology, space technology, environ­
mental science, urban problems, academic science, et cetera, which 
bring to the attention of the cognizant agencies gaps or inadequacies 
or lack of coordination have proved to be “fairly influential” docu­
ments in helping those agencies (p. 15).

2. NSF assists OST through the provision of statistical studies, and 
other information-gathering and background studies (p. 15).

3. OST is responsible for the operation of the Federal Council for 
Science and Technology and is “trying earnestly to make it more effec­
tive.” An OST staff member is designated to serve on each committee 

u The National Council on Marine Resources will go out of existence on .Tune 30, 1970, 
unless its life is extended by further legislation for another year, as was recently requested 
by the administration.
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of the Federal Council, either as chairman, chief executive officer, or 
member. He observed that “Many of the reports of the Federal Council 
suggesting remedies for inadequacies in our science and technology 
picture have had a very great influence in bringing attention to these 
problems and in encouraging agencies to take further action or revise 
their activities or policies” (pp. 15-16).

4. OST is working with the White House congressional liaison offi­
cers “to see how more effectively we can get the proper information to 
the congressional committees as to the total science and technology 
needs of the country and how the needs of the various departments fit 
into this picture” (p. 16).

5. OST is attempting to establish a closer relation with the staffs of 
the Marine Council and the Space Council.

6. Regarding OST-Bureau of the Budget relationships, Dr. Du- 
Bridge said, “We also work closely with the Bureau of the Budget in 
looking at the whole science and technology budget of the Nation. We 
are now conducting a very intense study in collaboration with BOB to 
see where our total science and technology budget is adequate or 
inadequate” (p. 16) .12

It would appear that no matter what the scientific or technological 
problem, an organizational unit exists at the Presidential level to 
which it can be referred. Whether that organization is adequate to 
meet competing demands put on it is the real question.

On the other hand, matters relating to education which must be 
settled at the Executive Office level must be dealt with largely on an 
ad hoc basis. In 1965, a Committee on Academic Science and Engineer­
ing (CASE) was established as an interagency coordinating commit­
tee of the Federal Council for Science and Technology. Its task was 
to implement the President’s policy directive regarding strengthening 
the academic capability of science throughout the Nation and to 
deal with other matters involving Federal Government-university 
relationships.

From the beginning CASE has maintained a close relationship with 
the Federal Interagency Committee on Education (FICE), estab­
lished in 1964. However, both units are interagency committees, neither 
of which has authority or means to attain anything more than volun­
tary compliance.

There is now one additional ad hoc group at the Executive Office 
level dealing with education. This is the Task Force on Priorities in 
Higher Education, which was established in October 1969 “to study 
problems such as imbalance in the present development of higher edu­
cation in the United States, the assurance of adequate support for col­
leges and universities, campus conditions, and larger opportunities for 
students from minority and low income backgrounds.”

Two observations appear to be valid criticisms of the Executive 
Office organizational structure for education, and higher education in 
particular: (1) the interagency coordination of educational policy is 
weak, and (2) inadequate structures exist to reconcile the goals for 
the Federal support of academic science with the broader question of 
the Federal role in support of higher education.

12 Recent press stories about Dr. DuBridge state that OST was excluded from the final 
round of Bureau of the Budget deliberations on the fiscal 1971 budget. (Jonathan Spivak : 
‘ Nixon’s science advisor shines quitely,” Christian Science Monitor, Feb. 11, 1970: 18 ; 
and James M. Naughton: “DuBridge, a quiet man at White House, stirs worry among 
scientists that his views are not heard,” New York Times, Mar. 1,1970 :70).
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Dr. Bennett summarized the problem in this excerpt from a staff 
study which he submitted for inclusion in the hearing record.13

New means of reconciling goals for academic science and 
higher education.—The existing arrangements for evolving 
strategies for academic science or for appraising the inter­
action of the natural sciences with the humanities and social 
sciences are inadequate. The present arrangement displays 
only ad hoc organization for communication and consulta­
tion within the Federal components of the system and ex­
ternally with academic institutions and their intermedians. 
Under the theory that has prevailed until now, advance con­
sultation among agencies to adjust proposed actions that will 
affect higher education and academic science should be ef­
fective. It is quite evident, however, that consultation of this 
sort will be less and less effective in producing significant 
alterations in the prospective situation, and particularly in 
coping with the large-scale problem of securing a good fit be­
tween Federal programs for academic science and other pro­
grams affecting universities, particularly at the graduate 
level. There has been much interagency consultation on 
major actions affecting academic science, but even in this 
area, effective action is limited. Timely results are hard to 
derive from interagency consultation because the power of 
decision is dispersed among many points and levels in the 
large agencies. Finally, the mission agencies have statutory 
authority to modify their programs in the interest of 
strengthening academic science only within very narrow 
limits.

When the broader question of reconciling goals, emphasis, 
purpose, and relations between various programs for aca­
demic science and for more general support of higher educa­
tion is considered, it becomes evident that the machinery is 
even rudimentary. Two weak interagency committees, the 
Federal Interagency Committee on Education and the Com- 
mitee on. Academic Science and Engineering of the Federal 
Council for Science and Technology, provide the only in­
stitutionalized means of dealing with these questions.

The climate has changed rapidly and now includes budget­
ing constraints; rising costs of performing research; mul­
tiplying problems at the interface of academic science and 
higher education in general; pressures for equalization in dis­
tribution of limited funds for academic science and institu­
tional support; increasing institutional needs for assurance 
in long-term planning; and frustration and friction arising 
from inadequate government-university communications.

It is time to strengthen the Federal organization for plan­
ning, balancing, and communication between the function 
of supporting academic science and the emerging Federal 
function of general support for higher education. Therefore, 
any structural remedy must go beyond a concern for academic 
science alone and place research and education in a unified 
perspective.

13 Some suggestions for improving the administration of Federal programs of support 
for academic science (pp. 264-282, at pp. 275-276).



Suggestions for Changes in the Executive Office Organization
Significant reorganization of the Executive Office of the President 

was proposed with the transmittal to the Congress on March 12,1970, 
of Reorganization Plan No. 2 of 1970.14 Seeking improvements in two 
major areas—policy determination and executive management—the 
plan would establish a Domestic Council, a counterpart to the National 
Security Council, to coordinate domestic policy formulation, and 
would reorganize the Bureau of the Budget into an Office of Manage­
ment and Budget, to be the President’s principal arm for the exercise 
of his managerial functions. Consolidated at once under the Domestic 
Council would be the interagency Council for Urban Affairs, the Cabi­
net Committee on the Environment and the Council for Rural Affairs. 
With the President as Chairman, the Council’s membership will in­
clude the Vice President, and the Secretaries of the Treasury, Interior, 
Agriculture, Commerce, Labor, Health, Education and Welfare, Hous­
ing and Urban Development, and Transportation, and the Attorney 
General. Other members will be the Director of the Office of Economic 
Opportunity and the Postmaster General so long as the Post Office 
remains a Cabinet department. The President may add other executive 
branch officials at his discretion.

It is understood that statutory units in the Executive Office will not 
be affected by the reorganization. Neither the President’s message nor 
the plan itself mentions any of the science-based units within the 
Executive Office. But a quick review of the specific policy functions 
for which the President intends the Domestic Council to assume a lead 
position makes it apparent that science, technology, and educational 
needs, policy choices, priorities allocation and review will have to be 
taken into consideration because they are important parts of the total 
needs, policy choices, priorities allocation and review questions.

Proposed changes in the Executive Office organization for dealing 
with science, technology, and education suggested by the witnesses 
during the hearings had several main themes:

1. Most frequently heard was the view that the OST was under­
staffed in relation to the size of its task. The present staff of about 50 
is certainly too small. To double it immediately might make it un­
wieldy. Perhaps an increase somewhat in between would be advisable. 
(Seaborg, p. 74.)

2. OST should be more involved in the budget process for science 
(Seaborg, p. 60; Long, p. 313; Bennett and Shannon, p. 259). A sug­
gestion was made that OST might be placed within the Bureau of 
the Budget. (Piore, p. 354.)

3. The policy planning capabilities of OST should be expanded. 
(Wenk, p. 184.)

4. OST should be given added authority for higher education, es­
pecially graduate education, so that academic science and graduate 
education can be considered as a unified package. (Bennett, Shannon.)

5. The Science Adviser and the Director of an enlarged OST should 
not be the same person. Each job is important. To the query whether 
the Science Adviser would lose some of his effectiveness, it was agreed 
that “the answer really * * * depends upon how the President uses 
the office and the man” (Long, pp. 321-322).
me” 9 Operations^ SeSS’ H D0C‘ 9 pp- Referred to House Committee on Govern-
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6. Two or three presidentially appointed Deputy Directors for 
an enlarged OST should be authorized. (Long, p. 321.) Or the OST 
might be reconstituted with several advisers in a Council of Advisers 
on Education and Science, analogous to the Council of Economic Ad­
visers. (Bennett, Shannon, p. 298.)

7. The coordination role of OST must be strengthened. The in­
fluence of interagency coordinating committees is directly related to 
the level at which the mechanism operates. Presidentially chaired 
committees are most effective of all. The Federal Council for Science 
and Technology has neither time nor capability to do in-depth coor­
dination. It has no leverage. It can only act in consensus or through 
persuasion. It lacks authority. As one witness put it—

Coordination will produce a lot of paper and a lot of re­
ports. Two years from now they will be reproduced again 
with different signatures on them. But we will not get a big 
dish built for astronomy, for example (Piore, p. 346).

8. The final decisions are made in the Bureau of the Budget and in 
the Appropriations Committees by nonscientists. The Bureau of the 
Budget should acquire some science competence in its own right 
( Shannon, p. 286).

As a consequence of the President’s reorganization plan, the wit­
nesses’ recommendations of almost a year ago must now be evaluated 
in terms of their current validity. If congressional hearings are held 
on the reorganization plan, this would be an important avenue to ex­
plore in order to gain further insight as to what the position of already 
existing statutory bodies will be vis-a-vis the Domestic Council and 
the Office of Management and Budget.

2. Role of mission agencies
Need to continue applied research and development activities.— 

Despite the fact that the subject has never been at issue so far as the 
subcommittee and most other critics of the present organization are 
concerned, the need for mission agencies to continue to support re­
search and development related to their assigned tasks was empha­
sized constantly throughout the hearings. This attitude implied that 
(1) research effort needed to fulfill the agencies’ missions would be 
removed to a centralized agency; and (2) every activity now under 
the jurisdiction of a particular agency did in fact relate to its present­
day mission and should remain there.

Almost all the proponents of including certain applied science estab­
lishments within a centralized agency mean only those facilities 
which could be removed without affecting the mission agency’s pri­
mary duties. Dean Price, referring to the subcommittee’s background 
centralization report, said it did a valuable negative service by “de­
bunking the idea that all research ought to be put together.” While 
he said there were shadings of difference between individual wit­
nesses, “* * * I think everybody here agrees with what this document 
says: that the major principle should he that clearly identified mission- 
oriented research should remain with the operational agencies'1'1 (p. 
157, emphasis supplied).

Mission agencies’ responsibilities for supporting academic re­
search and higher education.—It is much easier to relate applied re­
search and development to the mission of a department or agency than 
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in the case of basic research. To go a step further, it in turn is easier to 
relate basic research to the mission of an agency than it is to justify 
support for the higher educational system. It is in these areas that 
difficulties arise, and yet the strength of the institutions depends on 
the production of research results and trained scientists.

In 1965, President Johnson in a memorandum to the heads of all 
departments and agencies stated that “a strong and vital educational 
system is an essential part of the Great Society.” Directing attention 
to the Nation’s colleges and universities, he termed them the “apex” 
of the educational pyramid where education and research become in­
separable. He related the strength of the research and development 
programs of the major agencies to the total strength of our university 
system and said, “Research supported to further agency missions 
should be administered not only with a view to producing specific 
results, but also with a view to strengthening academic institutions 
and increasing the number of institutions capable of performing 
research of high quality.” To this end—

Departments and agencies should carefully assess the de­
gree to which and the manner in which their existing pro- 
f^rams support this policy and, when indicated, should use a 
arger proportion of their research funds in accordance with 

the intent of the policy. The means for attaining this objec­
tive will be determined by each department and agency. In 
carrying out the policy, the various Federal agencies support­
ing research at a university should act in concert to a greater 
degree in making decisions, so as to make the university better 
able to meet the collective needs of the agencies and to make 
the Federal support most effective in strengthening the 
university.15

Project Themis of the Department of Defense is the only new pro­
gram which was undertaken in specific response to this directive. Im­
plementation of this directive required additional research funding 
availability but since 1965, the exact opposite situation has prevailed.

In a statement of February 5, 1969, increasing the expenditure ceil­
ing of the National Science Foundation, President Nixon endorsed the 
continued support of the education and research programs of the Na­
tion's colleges and universities but the statement was ambiguous in 
that it did not indicate who, in addition to the National Science 
Foundation, should be doing this.

The colleges and universities of this Nation provide a criti­
cal resource which needs to be fostered and strengthened. Our 
higher educational system provides the advanced training 
needed for tomorrow’s leaders in science and technology, in­
dustry and government, and also conducts the basic research 
which uncovers the new knowledge so essential to the future 
welfare of the country. It is essential that these programs of 
education and research be sustained at a level of high 
excellence.16 * 18

15 Strengthening academic capability for science. Memorandum from the President to the
heads of departments and agencies, Sept. 14, 1965. Weekly compilation of Presidential
documents, Sept. 20, 1965, pp. 268-269.

18 Statement by the President upon increasing the expenditure ceiling of the [National 
Science] Foundation, Feb. 5, 1969. Weekly Compilation of Presidential Documents, v. 5,
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In recent years, however, revenue and expenditure ceilings imposed 
on agency spending by the Congress, a move to curb current inflation­
ary trends by budget reductions, and the issue of relevancy in connec­
tion with research supported by the Department of Defense resulting 
in section 203 in the fiscal year 1970 Military Procurement Authori­
zation Act have had the combined effect of reducing the total level of 
Federal support of academic science. Furthermore, there is a very real 
threat that agencies, confronted with budgetary restrictions, will 
assign their own internal priorities, which will result in additional 
reductions of longer range research support. This course of action 
can be rationalized as a logical one because—

You in the Congress would look to that director to see that 
he accomplished his goals for society, and those programs 
which relate to the agency’s mission at the turn of the century 
or in 1985 are the ones which could subside for a year or 
two—is certainly the decision he must take. Again, the urgent 
drives out the important. (Handler, p. 201.)

Both witnesses and the subcommittee members believe that the mis­
sion-oriented agencies should and must continue to support academic 
research to the extent consistent with their missions and whenever 
this can be done without interfering with their primary responsibil­
ities. Secretary of Defense Laird supported this principle in his recent 
appearance before a joint session of the Senate Armed Services and 
Appropriations Committees in connection with the fiscal year 1971 
defense program and budget:

. * * * We are concerned, too, about the broader implica­
tions of actions such as section 203 on the overall level of 
research in the United States. We accept the principle that 
research programs which are not relevant to military pro­
grams should be eliminated. * * * The important principle 
is that each major mission-agency in the Government main­
tain the necessary level of excellent, imaginative research in 
those fields related to its long-range mission needs. If we re­
duce our support of research projects on the theory that they 
do not seem to be related directly to military programs, I 
believe it is essential that the support of high-quality basic 
research projects of broad national interest be provided im­
mediately by some other agency of the Government.

The case for continued multiagency support of advanced training 
is less clear, although at least two witnesses favored it. (Bennett, 
shannon.)

Inadequate Utilization of Research and Development by the 
Newer Agencies

The hearings brought out that getting started on the right kind 
of research and development program for a newly established depart­
ment or agency is also a problem. General Shriever observed that the 
formulation of meaningful basic and applied research programs can 
come about only through better and more advanced planning on the 
part of the agency “wherein the technologies, the state of the art, as­
sumes an important factor with respect to what the objectives and 
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mission of that agency or those agencies are” (p. 323). He said this 
planning has been an evolutionary process within the Department of 
Defense, NASA and AEC. He mentioned both the Department of 
1 ransportation and the Department of Housing and Urban Develop­
ment as examples of newly established agencies who are working on 
this problem.

Problems Not the Responsibility of Any Department or Agency
Still another task of Government is to step into areas of public con­

cern where problems arise that are not part of the missions of any one 
agency and which private interests are unable to deal with. The danger 
is that nothing will be done until the situation reaches the point where 
it can no longer be ignored. By that time a crash program is necessary. 
Ihe present organization dealing with environmental pollution is a 
case in point. The treatment of acid mine water and dealing with the 
cement dust problem were identified as examples of problems now 
currently not being given adequate consideration. (Walker, p. 332.)

In the past, when new problems have arisen, they have either been 
assigned to an already existing department or agency which appeared 
best able to cope with them, or a new single-purpose organization has 
been established for this specific purpose.

This is an area where a centralized agency might be useful. Refer­
ring to the acid mine water problem, for example, Dr Walker 
speculated:

If it were under the aegis of a Department of Science and 
technology, they could say what needs to be done and what 
the goals are. Hopefully, they would find the money, and 
might well use industry and universities to solve some of the 
problems. Or, some of the national laboratories could be 
brought in very effectively here to provide a sort of in-house 
capability for a Department of Science (p. 332).

If later, a problem justified the establishment of a separate organiza­
tion it could be transferred out of the centralized agency.

3. A larger role for the National Science Foundation
The hearings record only confirmed what people have been saying 

for years about the National Science Foundation. It must assume a 
larger role in the total support of academic science. How it can sur­
mount its difficulties of previous years and sell itself to the American

6 to the Congress was discussed by many witnesses.
foundation does not need additional authority. Its enabling 

act ot 1J50 and subsequent amendments, including those of 1968 are 
broad enough. What it does need, in the view of Dr. DuBridge, are 
additional leverage, prestige, and more money.

* * * We have got a mechanism there, we don’t need to 
change it, we just need to recognize its functions its im­
portance, and give it support. It is precisely the agency which 
can fill in gaps, which can do things other agencies won’t 
or can t do and can move us forward in the science field 
(p. 21).
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The present funding level of the Foundation is inadequate from 
many viewpoints. After 20 years, it is still under the half-billion­
dollar amount, despite several unsuccessful attempts to attain this 
level. A number of witnesses spoke in terms of an annual billion-dollar 
budget as a goal for the Foundation. (DuBridge, p. 21; Handler, p. 
200; Bennett, p. 293.) This amount would enable the Foundation to 
increase its support of academic research from about 15 percent of the 
total, as at present, to approximately one-third. (Bennett, p. 260.) 
More than $1 billion annually would be required if the Foundation 
were to take over support of one-third of academic science.

Dr. Bennett expressed the opinion that the increased funds for the 
Foundation should be dispensed through institutional grants that give 
the colleges and universities greater flexibility in meeting their indi­
vidual needs, (p. 260.)

The Foundation’s support for engineering is inadequate to finance 
the needs in this area. When individual projects run into millions of 
dollars, a total engineering budget of some $20 million cannot provide 
much support. (Walker, p. 329.)

The Foundation has never received the necessary funding to enable 
it to perform the balance-w’heel function which was envisioned for it. 
The $19 million in research which the Department of Defense dropped 
from its support since 1965 was trivial by Defense standards. It loomed 
like a mountain and was an enormous source of confusion and difficulty 
forNSF. (Handler, p. 203.)

Academic research and graduate education activities should be more 
closely linked. Dean Price expressed the opinion that it was “high 
time that we no longer pretend that when we make grants at the 
graduate level for research we are doing something apart from sup­
porting higher education” (p. 158). In his view, the issues raised in 
the past in opposition to the Federal support of higher education are 
now largely “irrelevant.” He made this further observation, “The 
Federal Government may not be very deeply interested in supporting 
basic research for its own sake, but it is interested in supporting basic 
research as a most important part of a system of postgraduate educa­
tion, which is a Government mission of long and respectable standing” 
(p. 159). Combining the two would also do away with the criticism 
that separates teaching from research, setting up in effect two classes 
of professors.

A number of thoughtful replies were made to the question what 
the Foundation might do to sell itself to the Congress and the Ameri­
can people and thereby improve its funding position:

1. The Foundation must improve its congressional relations.
2. It must emphasize that the support of scientific education and 

research is in the Nation’s welfare rather than simply in the welfare 
of the scientists and the universities themselves.

3. Informed citizens must also spread the word that the activities 
of the Foundation and similar agencies are not “charity” but rather 
“an essential investment in the Nation’s future welfare and its indus­
trial and economic progress.” (DuBridge, p. 31.)

4. It should make a greater effort to publicize its most successful 
projects in terms understandable to the layman and to generate public 
information materials which will help science writers and editors 
bridge the technology gap between scientists/engineers and the lay­
man. (Tribus, p. 121.)
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5. It should better illustrate how its programs benefit all areas of 
the country and help advance science while at the same time support 
a growing number of institutions. (Ink, p. 133.)

6. It must increase its contacts with officials of mission agencies 
to improve the understanding of the interrelationship of Founda­
tion activities with the programs and interests of mission agencies. 
(Ink, p. 133.)

7. It should take advantage of its new authorization for policy level 
staff to strengthen its internal planning capabilities and its contacts 
with other Federal agencies and with interest groups outside science, 
too. (Wenk,p. 189.)

A final important point made concerning the Foundation’s role was 
that its entire orientation should be toward future needs. As 
Dr. Handler put it—

* * * there ought to be one agency to which the Congress can 
look and understand that its goals are always about tomorrow, 
and it is always building a platform with which all other 
agencies and American society in an unforeseeable future 
will be strengthened (p. 201).

This should be the Foundation’s role or the role of a new agency 
which might be established in this area.

E. Legislative Reorganization

Since the executive branch is responsible to the legislative branch, 
a reorganization of any part of the former cannot be considered in­
dependently of its relationship to the latter. Equally important is the 
reciprocal influence each has on the other. Several witnesses discussed 
various aspects of the executive-legislative relationship. They are sum­
marized for the record.

The subcommittee recognizes that the restructuring of the committee 
system, even with respect to matters dealing with ‘‘scientific research 
and development” is outside of its jurisdiction. It appreciates that leg­
islative committee jurisdictions are firmly established and are not 
easily or lightly altered. The following summary of the hearing record 
on this subject may be useful in aiding in the broader study of the 
organization of the Congress which has been under consideration both 
in the House and in the Senate for the past several years.

1. Role of Congress in decision making for science and tech­
nology

Because every Member of Congress and every legislative and appro­
priations committee must deal constantly with subjects relating to 
science and technology, the question arises as to how this can be done. 
Dr. Wenk spoke to this question (pp. 177-181). In his view Members 
of Congress do not need a scientific or engineering background because 
the issues with which they must deal are political. The real need of 
Congress is to have access to staff and advisory services who can 
analyze the scientific and technical aspects of current issues and pre­
sent them in the language understandable to persons with a nonscien- 
tific background.

Dr. Wenk spoke to the need for strengthening science policy research 
for the legislative branch, with particular reference to extending the 
capabilities of the Legislative Reference Service of the Library of Con­
gress by (a) additions to professional staff, (5) utilization of ad hoc 
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consultation with individual experts, panels, or professional organiza­
tions, and (c) providing funds for policy research on contract with 
universities or nonprofit organizations (p. 180). He expressed the 
view that the concept of technology assessment should be made a much 
more important part of “science policy research” to an extent which 
would permit the staff organization to undertake studies on its own 
initiative “whenever the issues appear sufficiently compelling but where 
time and circumstances have not made it possible for immediate inquiry 
by congressional committees” (p. 181).

Another witness supported the utilization by the Congress of inde­
pendent sources of advice, as for example, its requests to the National 
Academy of Sciences and the National Academy of Engineering. 
(Tribus, p. 112.)

It was suggested that Congress should be involved to a greater ex­
tent in formulation of goals and priorities to provide an overall statu­
tory rationale to guide all Federal agencies involved in science 
(Reagan, p. 154) and to set goals for developmental projects. (Tribus, 
P- 114‘)

More effective liaison should be provided by the public officials who 
present the programs of their agencies to the concerned committees 
and to other Congressmen as well. The few hours before a committee 
that a senior public official has in which to present the whole program 
of his agency in terms of public purposes are “crucial” in the commu­
nications process. In addition to explaining the technical aspects of the 
program, the official must also relate them to the political process. 
(Wenk, p. 179.)

2. Need for committee refinements to accompamy exe entire 
reorganisation

Because so many committees of the Congress have authority to 
make changes in Federal science programs, the formulation of a bal­
anced program is very difficult. Dr. DuBridge spoke to this problem—

* * * No matter how carefully a budget proposal for the 
R. & D. funding of the country is presented by the President 
to the Congress, the individual congressional committees each 
have their authority to make changes which may spoil these 
plans for a rounded and well-balanced whole.

And that is why I suggested that the congressional prob­
lems here are very serious. Even if one had a very well- 
considered, rounded, balanced program for our national sci­
ence effort which were presented by the President in his 
budget, it is not at all sure that it would come out of Congress 
still adequate or well rounded or adequately balanced (p. 29).

In another witness’s opinion, “To centralize in the executive branch 
without accomplishing something along the same lines in the Con­
gress seems to me would be to do only half the job.” (Reagan, p. 153.) 
Moreover, to lodge authority for a centralized agency in already exist­
ing committees of the Congress would not be enough, for the Senate 
does not now have a single committee with a broad jurisdiction for 
science (p. 153).

Dr. Harris expressed the opinion that an important part of any 
reorganization plan was the designation of a few committees in the 
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Congress with authority to “maintain continuing surveillance over 
the health of R. & D. in the United States” (p. 238).

Dr. Handler speculated that a further executive centralization of 
science accompanied by the designation of centralized responsibility 
in one set of legislative committees of the Congress might provide an 
opportunity for that set of committees to become knowledgeable with 
respect to the federally supported scientific endeavor and so better 
inform the public (p. 204). Whether science would also lose because 
fewer committees and Members of the Congress would be personally 
involved must also be taken into consideration.

A final consideration is how to assure that the necessary legislative 
reorganization accompanies any executive reorganization. Drs. Ben­
nett and Shannon believe that an important argument for effecting 
any executive reorganization by legislation is that this process would 
force Congress to give thought to what “receptor mechanisms” it 
would have to set up in the form of committees or subcommittees in 
order to assure legislative oversight of a new executive organization

o
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