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APPENDIX A 
A Brief History of 
Science Committees 
in the 
United States 

Science committees advisory to the federal government have a history 
going back to the first years of the republic. The remarkable prohferatu* 
of the present day. however, when nearly every major federal agency has 
its conjoint structure of committees, can be said to have its ongms m the 
creation of the National Advisory Committee for Aeronautics in 1915 and 
the National Research Council in 1916. Electing the urgent needs of the 
nation during World War I. . 

Prior to that time, men of science and engineering were called upon 
from time to time as specific needs arose. But ^^^.^ * 
limited duration, and the committees were short-hved. Their use is 
evidence, nevertheless, of a historical recognition in our government that 
scientific knowledge and technical expertise have something to contribute 
to oublic affairs. Thus these occasional committees constitute an in- 
teresting forerunner of the permanent, sometimes ^"tor^ advisory 
committees that exist today at every administrative level, from that of the 
President downward, many of them with constellations of subordinate 

committees and panels. 
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THE SCIENCE COMMITTEE 

The following brief history cannot claim to be a balanced account of the 
evolution of the use of science advisory committees by government so 
much as an introductory guide to some of the more prominent committees 
that have played a part in that development. !t is a story of some of the 
taller trees rather than of the whole forest. 

As early as 1791, Thomas Jefie.son, then Secretary of State, took the 
advice of a committee of scientists in deciding whether a certain Mr. 
Isaacs should have a patent for a process of distilling fresh water from 
seawater.1 The law at that time required that a device to be patentable 
had to be effective as weil as novel. It was recognized in Congress that the 
best judges of a patent application would be "men of science," although 
no provision was made for obtaining their ad ;ce.2 Jefferson suggested a 
meeting of his committee to decide the case tt Isaacs any time "from five 
in the morning to twelve at night, all being equal to me."3 

Other matters calling for scientific judgment were referred to ad hoc 
committees of scientists during the following decades. In 1807, for 
example, Albert Gallatin as Secretary of the Treasury invited scientists to 
submit plans for the coast survey that his fellow Swiss, Ferdinand 
Rudolph Hassler, had persuaded the government to undertake. The 
committee chose Hassler's plan and recommended him as the best man to 
carry it out.4 This, the beginning of the U.S. Corst and Geodetic Survey, is 
the earliest instance of scientific advisers being consulted on the shape of a 
technical government program. 

In the »830's the Treasury Department asked a committee of scientists 
at the Franklin Institute in Philadelphia to study the causes of steam 
boiler explosions. An anxious public wanted protective legislation, but 
lack of scientific information made sensible legislation hard to write. 
Although funds were provided to pay the committee's expenses, which 
included the construction of a test boiler, the members themselves were 
unpaid.5 

But science was still a young profession in the United States and there 
was confusion as to what constituted professional scientific knowledge and 
understanding. When in 1838 the proceeds of James Smithson's bequest 
were received in the United States, willed for the founding of "an 
Establishment for the increase and diffusion of knowledge among men," 
President Van Buren instructed his Secretary of State to "apply to persons 
versed in science and familiar with the subject of publication" for their 
views on the best way to accomplish this end. However, the Secretary's list 
of correspondents was characterized not by professional scientists but by 
scientific amateurs like Gallatin and literary scholars like President 
Wayland of Brown University.6 
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TOWARD SYSTEMATIC PROFESSIONAL ACCREDITATION 

Alexander Dallas Bache, second superintendent of the Coast Survey, an 
able scientist who knew how to get things done in Washington, was con- 
vinced of the need of "an institution of science supplementary to existing 
ones ... to guide public action in reference to scientific matters." Ad- 
dressing the recently founded American Associatior for the Advancement 
of Science as its president in 1851, he spoke of the "absence of accredited 
tribunes" to "try" the claims of pretended science, and pointed to the 
danger of a "modified charlatanism, which makes merit in one subject an 
excuse for asking authority in others, or in all, and. because it has made 
real progress in one branch of science, claims to be an arbiter in others." 
He proposed p national institute, composed of scientists drawn from the 
several states, which would engage in researches "self-directed, or desired 
by the body, called for by Congress or by the Eiecutive." The government 
would "furnish the means for the inquiries." He suggested that "the 
public treasury would be saved many times the support of such a council, 
by the sound advice which it would give in regard to the various projects 
which are constantly forced upon their notice, and in regard to whicn they 
are now compelled to decide without the knowledge which alone can 
ensure a wise conclusion."7 

The Civil War, coming as new technologies in propulsion and arma- 
ment were forcing themselves on the nation's attention, underscored the 
need for expert advice that Bache had cited a decade before. Perhaps the 
real harbinger of the modern advisory systems was the Permanent 
Commission formed in the Navy Department in 1863 by Secretary Gideon 
Welles, "to which all subjects of a scientific character on whicn the 
Government may require information" might be referred.8 The Com- 
mission had been proposed by the forward-looking Commander Charles 
Henry Davis, Chief of the Bureau of Navigation. Its membership of three 
consisted of Davis, Bache, and Joseph Henry, probably the most respected 
scientist in the country. It was small, unpretentious, and effective. Meeting 
frequently during the war, it issued more than two hundred reports on 
proposals that had been referred to it. It showed the practicality of a 
government agency turning to scientists for advice in a systematic way.9 

In the same year a more permanent result of Bache's vision emerged 
with the creation of the National Academy of Sciences.10 Appropriately 
enough, Bache became its first president. Amid the rich variety of ad- 
ministrative and organizational patterns exhibited by the abundance of 
advisory mechanisms today, the Academy is unique. It was established by 
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Act of Congress, but as an independent corporation; it was authorized to 
organize itself, to effect its own perpetuation, and to provide for all 
"matters needful or usual in such institutions." The Academy was in- 
structed to "investigate, examine, experiment, and :eport upon" any 
subject of science or technology whenever called upon by any department 
of the government. Thus a private institution was created, independent of 
governmental administrative control, but required by law to assist the 
government in appropriate matters. No funds were provided. Indeed, 
although the Act states that the government is to pay the actual expenses 
of the Academy in responding to governmental requests, it specifies that 
the Academy "shall receive no compensation whatever for any services to 
the Government of the United States."" 

This is the legal framework within which many thousands of scientists 
and engineers, coming together under the Academy's aegis, have provided 
advice to federal agencies for more than a hundred years. 

1 

THE INTERIM YEARS 

In the half century following the Civil War, the Academy's services were 
used only sparingly by the government. Few specific issues or tasks were 
referred to it.12 On the other hand, it exerted a substantial influence on 
the evolution of scientific bureaus within the executive branch. It provided 
the mechanism by which the advice of leading scientists and engineers was 
brought to bear on matters affecting the internal structure or relocation of 
older agencies like the Coast and Geodetic Survey, the Weather Bureau, 
and the Patent Office, and the creation of new agencies such as the 
Geological Survey, the Forest Service, and the N ional Bureau of 
Standards. 

Quite apart from the Academy, however, the use of science committees 
was growing gradually through those years, along with the mounting 
impact of technical and scientific questions on public policy and on the 
substantive responsibilities of the executive agencies. 

In 1878, Congress gave the Marine Hospital Service, which maintained 
hospitals at the points where the great epidemic diseases entered the 
country, limited authority to enforce a quarantine. But the yellow fever 
epidemic of that year, coupled with concern on the part of the American 
Public Health Association regarding the effectiveness of the quarantine 
laws, prompted Congress in the following year to establish the National 
Board of Health to enforce the federal quarantine laws and to "obtain 
information on all matters of public health." The Board consisted of seven 
members chosen by the President with the advice and consent of the 
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Senate, and representatives of the Army, the Navy, the Department of 
Jus.ice. and the Marine Hospital Service. It was an expert group—for 
example, the distinguished medical scholar John Shaw Billings was the 
Army's representative—but it was not established as a permanent body, 
and in four years the quarantine power reverted to the Marine Hospital 
Service. , 

The concept of the advisory committee was more permanently 
established in the public health field in 1902, when Congress provided fr>r 
an advisory board for the Hygienic Laboratory of what had by then 
become the Public Health and Marine Hospital Service. This boaid was 
composed, by statute, of three experts detailed by the Army, Navy, and 
Department of Agriculture, and five "not in the regular employment of 
the Government." The original membership included the great William 
H. Welch of Johns Hopkins, who was later President of the National 
Academy of Sciences, Simon Flexner of the Rockefeller Insftitute, later 
elected to the Academy, and W. T. Sedgwick, chairman of the department 
of biology and public health at MIT.1^ They were the forerunners of the 
multitude of scientists who since that day have served as advisers to the 
Public Health Service. 

Meanwhile, the National Bureau of Standards had been established in 
1901, with a statutory provision for "a visiting committee of five members, 
to be appointed by the Secretary of Commerce, to consist of men 
prominent in the various interests involved, and not in the employ of the 
Government." The first membership, like that of the board advisory to the 
Hygienic Laboratory, set a worthy precedent of distinction. It included Ira, 
Remsen, later President of the National Academy of Sciences, Henry S. 
Pritchett, President of MIT , and Edward L. Nichols and Elihu Thomson, 
both la' ,r elected to the Academy.14 

In 1908, controversy over food-and-drug legislation prompted the 
appointment of the Department of Agriculture's first significant advisory 
committee. To scrutinize the judgment of the Department's Division of 
Chemistry in administering the new food-and-drug act. President 
Theodore Roosevelt appointed Ira Remsen, by now President of both the 
Academy and Johns Hopkins, and four other chemists to constitute a 
referee board for final determinations on questions "concerning which 
there exists a serious difference of opinion among eminent authorities." 
Roosevelt hoped that its answer on a question would be "the final word on 
the subject so far as the United States is concerned."15 Then as now, the 
question of the safety of foods and drugs touched on powerful interests, 
and Remsen, who did his job well, disliked the responsibility. The board 
ceased to be active after Harvey N. Wiley, chief of the Division of 
Chemistry, left the Department in 1912. 

..; 

i 
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WORLD WAk' I 

The committees described thus far were for the most part called into 
existence by problems of the moment, usually limited in both scope and 
duration, although a new precedent w^s being set by the statutory 
committees like the advisory board of the Hygienic Laboratory and the 
visiting committee of the National Bures J of Standards. But up to 1915 
nothing had appeared to compare with the pervasive and extensive ad- 
visory committee structures that are a commonplace in government today. 

Under the spur of European war in 1914 and the rapid advance of 
aviation in the European countries. Charles Doolittle Walcott. Secretary 
of the Smithsonian Institution, and Alexander Graham Bell, a member of 
the Smithsonian's board of regents, informed Congress of "the need for a 
National Advisory Committee for Aeronautics" in the United States. 
Congress was responsive. The legislative device selected was a rider added 
to a naval appropriation bill.1 This provided for a committee of twelve 
members to be appointed by the President, two each from the Army and 
Navy, one each from the Weather Bureau. National Bureau of Standards, 
and Smithsonian Institution, and five others "acquainted with the needs 
of aeronautical engineering or its allied sciences." The members were to 
serve without pay. The Committee was to "supervise and direct the 
scientific study of the problems of flight, with a view to their practical 
solution." The Committee was specifically empowered to direct and 
conduct laboratory research "in the event of a laboratory, or laboratories. 
... being placed under [their] direction...."I6 

By 1958. when the National Advisory Committee for Aeronautics 
(NACA) was succeeded by the National Aeronautics and Space Ad- 
ministration, it had five major laboratories. 8.000 paid personnel, and 
some 450 individuals serving on five technical committees and 23 sub- 
committees.17 

1 Thus the NACA was a committee that was itself a major research and 
development ag-ncy of the government. It came into being because of the 
conviction of Congress that in the national interest the government must 
be a leading partner with industry in developing the science and 
technology of heavier-than-air flight. It operated through its own very 
large professional staff. And by means of its system of continuing 
technical committees and panels, it sought systematic advice across a 
broad field from experts both in the government and in industry and the 
universities. i 

The National Research Council came into being and developed in a very 

different way. 
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George Ellety Hale, the distinguished astronomer, had. upon his 
election in 1902 at the m.usiially early age of 35. found the National 
Academy of Sciences (in the words of a friend), "a small, exclusive 
relatively .fluential body which was apparently more interested in 
keeping young men out of its membership than in acting as a vital force in 
the scientific development of the United States/"« He was eager to see the 
Academy play a greater role. 

His opportunity came in the concern for "preparedness" pivcedine 
American entry into World War I. He persuaded the Academy at its 
annual meeting in the spring of 1916 "to offer its services to the Piesident 

D 5! If, tatCS in the interest of nati0^a, Preparedness." Upon 
President Wilson's acceptance, a small organizing committee was Vp- 
pomted. composed of Hale as chairman, the medical scientist Simon 
Hexner. the zoologist Edwin G. Conklin. the chemist Arthur A Noves 
and the physicist R. A. Millikan. The committee quickly agreed with Hale 

.hat true preparedness would result from the encouragement of every 
torm of investigation, whether for military and industrial application or 
for the advancement of knowledge without regard to its immediate 
practical bearing. They further agreed that "the scheme of organization 
must be broad enough to secure the cooperation of all important agencies 
in accomplishing this result." 

With this in mind, the committee proposed the formation of a National 
Research Council (NRC ) "composed of leading American investigators 
and engineers, representing the Army. Navy. Smithsonian Institution 
various scientific Bureaus of the Government; educational institutions and 
research endowments; and the research divisions of industrial and 
manufacturing establishments." The committee recommended that the 
nongovernmental Council members be chosen in consultation with the 
presidentr of the American Association for the Advancement of Science 
the American Philosophical Society the American Academy of Arts and 
Sciences, the American Association of University Professors, the 
Association  of American   Universities,  and   the  leading  engineering 

The Academy accepted its committee's recommendations, and the 
National Research Council, with thirty-seven members, came into being 
before the year ended. Hale was chairman, elected by the Council, and 

io.7 üfoVf1^ itS fuI1'time eKCUtive officer in Washington through 
ivi / and 1918. Through appointments to its many committees, it involved 
large numbers of researchers in its efforts, far beyond its own 
membership.20 

The Council's effectiveness during the war was evidence that it was an 
institution that should be maintained. In the spring of 1918. Hale drafted 
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an executive order designed to give the jjovemnunfs blessing to the NRC 

as a permanent agency of the Academy 2I i>resident WUson signed such 
an order in May. along the lines of Male's draft. It requested the Academy 
"to perpetuate the National Research Council" with a broad range of 
duties in stimulating research and its applications, developing »ffective 
means of utilizing the country's  scientific  and  technical  resources 
promoting cooperation   in  research   at  home  and  abroad,  bringing 
Amencan and foreign investigators into cooperation with government 
scientific and technical services, mobilizing investigators to aid in the 
military and industrial problems of the war then still in progress, and 
gathering,   organizing,   and   dUseminating   scientific   and   technical 
infonration. 

BETWEEN WORLD WARS 

Reorganized in 1919 as a peacetime institution, both the NACA and the 
NRC served the government and American science during the next two 
decades in a number of useful ways. 

Both the NACA. which was a statutory committee with operating 
authority, and the NRC. which was a strictly advisory council created by 
the National Academy of Sciences and perpetuated in response to the 
presidential request, developed extensive committee structures to deal 
with the -vide variety of scientific and technical mattrs within their 
purview. Fhese committee systems in both cases brought together for their 
purposes scientists and engineers from the universities and industry and 
from within the federal agencies as well. They furnish excellent examples 
of institutions designed to mobilize experts and marshal knowledge on a 
broad basis for the consideration of scientific and f^hnological matters of 
national import. 

But the 1920's and the depression years of the 1930's saw little further 
development of the use of scientific committees. 

The NACA «ent ahead steadily and eHectively. building a mass of 
achievements. As one account put it. "There is no doubt that scores of 
aircraft improvements should be credited to NACA research, NACA is 
usually given credit for the over-all superiority of conventional Allied 
fighter planes in World War II "M 

The NRC meanwhile addressed itself to a number of important 
problems in the evolution of American science. Perhaps its most far- 
reaching achievement in the years between the two world wars was the 
establishment, with Rockefeller Foundation financing, of the National 
Research Fellowships, a program to support the research of young in- 
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vestigators of promise in the first year or two after «^'v'n8. he'rf** 
oates These fellowships gave aid and encouragement, at a cnt.cal pom 
n their careers   to many men and women who later ach.eved great 
L^rriellows. Jtun.we. a ^u.ating in^uence «Mhe .. 
dilutions at which they pursued their research. In 1950. K. A. M"""" 
S no hesUation inexpres-g the conviction' that the P^- ^ 
wn "the most effective agency in the scientific development of American 
ranfcSaSn n^y Uptime.- ^e National ^-^O-J 
continues   today   to   administer   postdoctoral   and . ot

fl
h" :;riSh,

0
P

f 
nrograms. Thousands of scientists have now served as mcmbe" J* 
LTeSpanels. working out of the limelight but in a Mdtt» of serv.ee 
that coes back fifty years to the first Fellowship Board. 

But aparttom/few important highlights like the Natmnal Research 
FeSlhips. the period following World War I was not ^vorab^f^ 
an organization like the NRC. for the government had not yet MM« 
mak/systematic use. except in emergencies, of extenja sc-Ufi jd 
enfiineering advice on a significant scale. For that, ^e0^;61"""* 
deSands of World War II and the perils and challenges that followed m 

^fforas^: in ihe doldrums of the 1930.. With 
Great DeVresJon. the budgets of the scientific agencies of the government 
SfdSSSS Conceded about the loss of strength of these agenc.es 
InTultmately about the effect on the scientific development of the 
^„„trv Tenerallv   the National Research Council  proposed  the  ap- 
tSZSTScS. order, of a Science Advisory Board .. deal rth 
sS  P oblems in the various departments,  actmg ****** 
SdLS and under the jurisdiction" of the Academy and the Research 
Coun H^ The idea was a promising one. but it got off to an unfortunate 
STrt hat led to a serious division of scientific opinion w.th regard  o ^s 
merits '   n 1933. the proposal was accepted by *****!***' 
Cevelt the order was issued, and the Board was appomted. But to he 
W^te House it appeared that the naming of members was a ***** 
^ ogattve while a substantial number of leading scientists feared that 
frmuh governmental influence would result unless ^ authon y   o 
nlTmembers resided firmly with he Academy and ^ch Counal. 

Karl T Compton. chairman of the Science Adv.sory ■«*•■"£ 
hoSor the Board's usefulness, including the possibility that .t m.ght be 
aXto el cit funds from the government for the support of research at 
nonprofi n titutions. a concept as novel at that time as it b «~{~ 
t^dav But the fundamental divisions of view were too deep. ^^Boa^ 
wl 'discontinued in 1935. after expiration of its ongmal two-ye« 
appointment. 
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WORLD WAR II AND THF POSTWAR DECADE 

Following such a period as the 1930's, the coming of World War II found 
the country without administrative or organizatioi.al machinery to do the 
job that the National Academy of Sciences, through the timely 
organization of the National Research Council, had done in World War I. 
In any case, the situation was quantitatively very different; the job this 
time was immensely greater, and the sums of money involved were fan- 
tastically large by World War I standards. Nevertheless, the task was 
begun by a committee, the National Defense Research Committee (NDRO, 

under the chairmanship of Vannevar Bush, whirh began to mobilize the 
scientific effort. The Committee was formed in June 1940, immediately 
after the fkll of France, by an executive order issued by President 
Roosevelt at Bush's urging. 

The Committer was. by its terms of reference, to "correlate and support 
scientific research on the mechanisms and devices of warfare" except 
those in the field of at-tivities of the NACA. It was empowered to supplement 
the experimental and research activities of the Arm^ and Navy, tt conduct 
research on its own, and to utilize the laboratories, equipment, and 
services of government institutions. And it was empowered to make 
contracts and agreements with individuals, educational or scientific in- 
stitutions, and industrial organizations for studies, experimental in- 
vestigations, and reports.2'' 

In July 1940, the Bureau of the Budget provide^ $6.4 million for NDRC. 

By August, Bush had placed contracts with nineteen institutions. Two 
hundred contracts were signed during the first twelve months.10 And this 
was only the beginning. 

In the spring of 1941. a similarly organized Committee on Medical 
Research ICMRI was established. In May the President decided that all 
three bodies, NDRC, CMR, and NACA, should come under Bush's direc- 
tion, and in June the wartime organization reached its final form with the 
establishment, by executive order, of the Office of Scientific Research and 
Development (OSRD ) in the Executive Office of the President. Bush 
became the Director of OSRD, and NDRC and CMR became advisory 
committees within OSRD.31 

The expenditures of OSRD dwarfed anything that had gone before. Bush 
records that "approximately 30,000 men were engaged in the innumerable 
teams of scientists and engineers who were working on new weapons and 
new medicine We spent half a billion dollars."12 In World War I, the 
National Research Council had spent less than half a million dollars. 

More significant than this thousandfold increase in fiscal magnitude 
was the change described by Bush when he wrote, ".. . for the first time in 
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history the decision was taken to recognize scientists as mo.e than mere 
consultants to fighting men. ... In the National Defense Research 
Committee and the Office of Scientific Research and Development, in the 
Second World War, scientists became hill and responsible partners for the 
first time in the conduct of war."33 Wartime emergencies of overwhelming 
magnitude set the stage for a new level of scientific and technical par- 
ticipation in the whole business of government. 

President Roosevelt wrote to Bush late in 1944, "The Office of Scientific 
Research and Development.. . represents a unique experiment of team- 
work and cooperation in coordinating scientific research and in applying 
existing knowledge to the solution of the technical problems paramount to 
war. . . . There is ... no reason why the lessons to be found in this ex- 
periment cannot be profitably employed in times of peace. The in- 
fo, . .don, the techniques, and the research experience developed by the 
Office of Scientific Research and Development and by the thousands of 
scientists in the universities and in private industry, should be used, in the 
days of peace ahead, for the improvement of the national health, the 
creation of new enterprises bringing new jobs, and the betterment of the 
national standard of living."'34 He asked Bush to suggest how this should 
be done. 

Bush's response was his report. Science, The Endless Frontier, 
published in 1945.35 It resulted—five years later, after Congress had 
considered a number of bills and had passed one that was vetoed by 
President Truman—in the establishment of the National Science 
Foundation. Besides supporting scientific research and training, the 
Foundation was directed "to develop and encourage the pursuit of a 
national .policy for the promotion of basic research and education in the 
sciences^'36 Thus the government was itself no"v in the business of en- 
couraging and supporting basic scientific research as such and of 
promoting scientific training. In discharging these very fundamental 
responsibilities, the Foundation has always made extensive use of advisory 
committees. Its successive directors have emphasized the primary role of 
the leaders of the scientific community in determining the course that 
science and science education should take. In 1969, upwards of 360 
scientists sat on approximately 40 advisory councils, committees, and 
panels of the National Science Foundation.37 

In 1946, after much legislative and executive debate, the Atomic Energy 
Commission was also established and given specific responsibilities for 
scientific and technical developments. The Commission was equipped by 
law with a General Advisory Committee of nine members, appointed by 
the President, to "advise the Commission or scientific and technical 
matters relating to materials, production, and research and develop- 
ment."38   President Truman's first nine appointments included fjur 
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distinguished physicists (Lee A. DuBridge, Enrico Fermi, J. Robert 
Oppenheimer, 1. I. Rabi), two equally distinguished chemists (Jair.<5s B. 
Conant, Glenn T. Seaborg), a prominent metallurgist (Cyril S. Smith), and 
two leading industrial scientists (Hartley Rowe. Hood Worthington). 

In the older agencies as well, the tradition of scientific advisory com- 
mittees was becoming established. In the military departments par- 
ticularly, fresh from the experience of enormously fruitful cooperation 
with civilian scientists and engineers in World War II, extensive networks 
of advisory committees were developing. Today, the Army Science Ad- 
visory Panel, the Naval Research Advisory Council, and the Air Force 
Scientific Advisory Board provide technical advice at the level of the 
Chiefs of Staff of their respective services. The Paense Science Board, 
with a membership that includes the chairmen of the senior advisory 
bodies of the three services, advises the Secretary of Defense. 

The Scientific Advisory Board of the Air Force may be taken as an 
example of these advisory committees It was established in 1946 as one 
result of an elaborate series of technical studies, oriented toward the 
future, which had been started in 1944 by a large group of advisers undt. 
the leadership of Theodore von Karman, at the instigation of General 
H. H. Arnold, wartime chief of the Army Air Forces.40 The 3oard consists 
largely of applied scientists and engineers. Its purpose is to provide the Air 
Force with the best technical advice available, whether in the universities, 
in industry, or elsewhere. The chairman and members are appointed by 
the Chief of Staff of the Air Force. Between 1946 and 1964, a total of 243 
individuals served on the Board.41 It works mostly through panels, but the 
whole Board meets twice a year for briefings and discussion. An executive 
committee and a staff provide the necessary liaison with the Air Force. 
Sometimes swamped with problems, the Board in recent years has had to 
take special care to avoid tasks that could be handled as well by other 
organizations and to select the problems to which the Board could devote 
its er.ergies with the greatest effect. 

In the health field, the National Institutes of Health have followed the 
early precedent of the Hygienic Laboratory. The act of 1937 that 
established the first of the present Institutes, the National Cancer In- 
stitute, provided for the appointment by the Surgeon General of a six- 
member National Advisory Cancer Council. Each of the Institutes 
established since has a similar council. In 1968, there were 16 National 
Advisory Councils and more than 150 other advisory committees, boards, 
and study sections, with a total membership of more than 2.000. 

In 1946. a National Agricultural Research Advisory Committee of 
eleven members was established in the Department of Agriculture by Act 
of Congress "to aid in implementing the research and service work" of the 



■• ■"•E*' 

APPENDIX A 13 

Department and "to assist in obtaining the fullest cooperation among 
Federal «id State agencies, producers, farm organizations, and private 
industry."43 In addition to the national committee, there are a dozen 
committees concerned with research on particular agricultural com- 
modities. A Committee on Agricultural Science, composed of scientists, 
was established in 1962 to provide a technical review of the Department's 
research program.44 .    „   • 

There are numerous other scientific advisory committees in the National 
Aeronautics and Space Administration, the Department of Commerce, 
and other agencies. All are part of an enormous web of advisory com- 
mittees in Washington, by no means all concerned with science and 
technology. In the late ^SO's estimates placed the total number of ad- 
visory committees, task forces, boards, and panels in the federal govern- 
ment at between 1,700 and 1,800.45 

AT THE PRESIDENTIAL LEVEL 

With the development of scientific advisory committees at senior levels in 
the several executive departments, the ultimate formation of such a 
committee to advise the President becane inevitable. Scientific and 
technical questions enter more and more into the largest questions of 
policy, national and international. Growing strength in the executive 
agencies in dealing with such matters, and the spreading practice of 
enlisting the advice of leaders of science and engineering outsiJe of 
goveitiment, meant that in the White House itself a corresponding 
mechanism became necessary to focus the issues for the President's 
consideration and to elucidate matters relating to many departments or, 
at least at the outset, to none. 

The first move in this direction was the appointment by President 
Truman in 1951 of a Science Advisory Committee, located in the Office of 
Defense Mobilization. Without a well established place in the scheme of 
things, however, and with duties and powers that were not clearly defined, 
the committee found it difficult to he effective. In late 1957, impelled by 
the success of the first Sputnik and the failure of the first efforts of the 
United States to launch an artificial earth satellite. President Eisenhower 
drastically altered the situation by transferring the committee to the 
White House as the President's Science Advisory Committee (PSAO. At the 
same time, he named James R. Killian as the President's Special Assistant 
for Science and Technology. Although the committee reports directly to 
the President, and can do so independently of the Special Assistant, the 
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George ß. KistiakrskTfhl?     ^ r.nmentCOmmunityof«ience."*. 

than 100 scientists serving on PSAC panelsV ^ ^ m0K 

THE LAST FIFTEEN YEARS 

Thus the systematic and widespread u«, nf »^ • 
spreadingthroughouttheexecutive brLh f I ^ comm^^ 
beginnings with The NACA a„d the NRr Z the rernment from its 

level nearly fifteen years aBo when p.! I ^ ^^ reached the ^P 
a fi.ll partner in thf^rkTfThe P J'^" int0 the White Ho^e as 
afterward, »AC. l^hCt^T ^^ 0f the President- Sh^y 
periment in pub He admi^aHnn ""ü^3"11 high,y successf»I ex- 
supplanted by ^A

adn,,n,strat'on' v«n.shed from the scene when it was 

^^s^^zzr itsHResearch councii? 
effective team under the a™      "-they had served as part of a highly 

Dr. Bush and tÄ^^ÄÄ SS^ ^ * 
war. with the creation of more anH rnl? Development. After the 
scientists and enginem dTreSlv in^ Crmttees that bought outside 
executive agencies the ro^^^^^       ^ admin«trative structures of the 

the Academy, was a man of vision who .     T '    ' Wart,me President ^ 
independent institutTon do e to T. *,mP0rtanCe of a continuin« 
bringing a fresh andrpasrnateloorhr^ ^ n0t Within "' in 

k op ehe scientific andt^hTcTe^T   ^ lUest,ons'in being able to 
being able to take time to lZln^  f     ?0m the P01^1' and *" 
successors. A. Ne^n RSS^S    "^^ ,0n8-range prob,ems- H« 
P^ Handler, h^TrM^      ^^ Frederick S**' «nd 
the Academy anoReselr^o^T'lf ^ Vision' and have f°»"d 
until their operaZ tX is ° "    Tf* ""^ Upon more and ^re. 
envisioned LnZTwll H came f that

I
COU,d "ot P0s"bly have been 

total expenditures rfl ^JJeT J?h Ä J" ^ year ,970' *« 

--Nation. Academ^^^^r^r;^ 
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congressional charter of the National Academy of Sciences)/e" T" 
than $30 million. Its staff numbered some 800 in that year, and more than 
6,000 individuals, mostly scientists and engineers, were serving on its 
hundreds of committees, boards, institutes, and panels. 

The relationship of the Academy to PSAC has been an '"^nf mi^A. 
has already been noted, PSAC has made use of ad hoc panels of its own to 
consider the many facets of the questions and issues that arise in ts two 
great areas of concern: science as an ingredient in many ar.« of decision 
mak ng and policy formulation at the presidential level; and govemmenta 
policy and programs as determinants of the scale, direction and quality of 
Sur national sdentiflc development  But as the ^^«^ 
Special Assistant to the President for ^""^ ^"Ä selk 
developed, situations have developed in which it has been ^"e^o se«k 
oulside advice through nongovernmental channels. An example i   the 
ruestion of what governmental support should be given to a field of 
seien c"n which new research opportmr.ties have developed but in which 
advance is dependent on very expensive facilities beyond the means of any 
^vate foundation or group of universities  Another is ^ *~* 
question of whether, for lack of support, perhaps «sulJ,n8 from ^ .^ 
awareness of research opportunities, an entire fie d <* ^ "^J» 
stunted in its development and the attendant question of ^^ f ^ 
Lthe case, there is reason for the government to provide a significant 

has found it desirable on a number of occasions to cal upon the Academy 
«consider the purely scientific aspects of the queens -d ^o mak a 

reoort which could then receive in his office in the White House the 
S'aiTreview * the light of budgetary and other policy considerations 

of a nonscientific nature. .       . 
In 1961, against the background of his previous experiences with such 

questions when he served as Specia' Assistant to ^«^^ 
George B. Kistiakowsky, as a result of extended cof ul'a ,0" w,t

A
h
o^ 

W Bronk President of the Academy, proposed that the Academy 
Lblsh a standing committee to study the scientific aspects of policy 
matte foJnationafand international interest related to science and is 

aoolications The Academy created the Committee on Science and Public 
PoCr-uP) the following year. Composed entirely <> Acadenry 
membe s. this committee has addressed itself to a series of important 
ZS of broad scope. Its first study was of the problem of the un- 
Controlled growth of human population. The resulting report. The Growth 
of World Population, published in 1963. is credited with P^g theway 
tWe Kennedy administration to support programs at home and abroad 
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in the controversial field of birth control. It was followed two years later bv 
another report. The Growth of U.S. Population. 

Illustrative of COSPUP'S concern with broad issues of public policy was 
he publ.cat.on in 1964 oi Federal Support of Basic Research in Instl 

tutiom of Higher Learning, a report that had considerable influence on 
later Bureau of the Budget studies on the administration of «search 
grants. 

In another area of its principal activities, COSPUP has reviewed the state 

ZHTS u J aSfSSCd futUre research opportunities in a number of 
broad fields. It has done so with the help of many scientists throughout the 

o? thl^'J ."Iin a "ü^ 0f inStances throu8h appropriate divisions 
of the National Research Council. Beginning in 1964 with Ground Based 
Astronomy: A Ten-Year Program, the resulting NAS reports were Digital 
Computer Needs in Colleges and Universities (1966); Chemistry On- 
Portumties and Needs (1966); Physics: Survey and Outlook (1966): The 
Plant Sciences: Now and in the Coming Decade (1966); a series of three 
reports in 1968 by the Committee on Support of Research in the 
Mathematical Sciences; Ao/OÄV aw</,AeF„,„reo/Ma„ (1969) and 

the collaboration of the Social Science Research Council. The Behavioral 
and Social Sciences: Outlook and Needs (1969) 

hreG
fl
eHrafrnPieCedemld in their range and thoroughness and in the 

breadth of their distinguished authorship, these reports have been widely 
acclaimed. For «ample. 175 scientists contributel through 22 subpanels 
to Birtogy and the Future of Man. In order to reach the largest public, the 
report was put in the hands of an international publishing house, the 

SStVJÄ PureSS- C "• ^^on. the noted British biologist, 
called i by far the best single volume on the whole of biology that is now 
available anywhere."49 ^ 

The Committee continues this process of taking stock and looking into 
the future in various fields. A committee to survey materials science and 
engineering is at work. ,nd further studies in astronomy and in physics are 
also in progress. r /«v» »re 

Through COSPUP. the relationship of the Academy with Congress also 
advanced in a new way. In 1964 COSPUP was given the task of framing the 
Academy s response to two "extremely broad questions of fundamental 
importance to the Federal Government" that had been placed before the 
Academy by the Committee on Science and Astronautics of the US 
House of Representatives: 

I. What level of federal support is needed to maintain for the United 
Mates a position of leadership through basic research in the advancement 
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of science and technology and their economic, cultural, and military 
appl.cations? 

II. What judgment can be reached on the balance of support now being 
given by the Federal Government to various fields of scientific endeavor 
and on adjustments that should be considered, either within existing leve'.r 
of overall support or under conditions of increased or decreased overall 
support?50 

The Committee invited papers from fifteen distinguished individuals, 
eight of themcospup members. After discussion and revision, the papers 
were submitted with an introductory summary «s the Academy's report. 
Published in 1965 under the title Basic Research and National Goals, the 
report urged the importance of basic research as a long-range economic 
investment and as a vital part of our modern culture, and generally argued 
"that, starting with the present situation, which has given us leadership, 
every really good [research] man, especially if he helps the educational 
process, should be supported." It suggested that during the next decade 
this would require annual increases of 15 percent in federal funding for 
basic research.51 

A second report, in 1967, responded to a series of questions from the 
House Committee on Science and Astronautics relating to requirements 
for successful applications of scientific knowledge, cos PUP organized an ad 
hoc committee for this purpose, and the resulting 17 essays were published 
by the House Comnittee under the title. Applied Science and Technologi- 
cal Progress. 

Still a third report for the same House Committee was prepared in 1969 
by another ad hoc group under COSPUP, Technology: Process of 
Assessment and Choice. It is noteworthy that although half of those who 
prepared this report were scientists in the usual "hard science" sense, the 
other half included historians, economists, political scientists, two lawyers, 
and a clergyman. 

Whether a fruitful relationship with respect to the broadest questions of 
science in the nation will continue between the Academy on the one hand 
and the White House and Congress on the other remains to be seen as the 
policies and concerns of succeeding administrations and Congresses 
change and evolve. 

Because of its particular location in the national scientific picture and 
because of the nature of its responsibilities and structure, the Academy, 
with its National Research Council, has been in the last two years the focus 
of concern about another question raised by the evolution of the 
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relationship of science to government and public policy. Not only has 
cosPUPin the past decade developed a mechaLm^or using the 
Academy s resources to look at whole major areas of science b^t to a 
greater and greater extent the several divisions and other units of ?he 
National Research Council also have become involved in ^0^ 

SL? ^r^. havin8 m0re or ,ess dire* econom^ a"d Jcfa 
taplteat ons In an earlier time, reports were issued on the authorky o? the 

otheVr "^ ^T Preparing them' a,most en^y withouran%vilw other than editorial scrutiny. Yet such reports inevitably carried wl them 
the implication of institutional approval by the AcaLny 

To bring a greater degree of overall review to these renort. tn aHH 
further assurance of quality, to seek a desirable Z^^L^ 
to avoid unresohed or unexplained contradictions among report^ 
groups, and. in short, to introduce a new feeling and a new rfalM S 
sttutiona responsibility, the Report Review Committee came into 
existence m March 1970. Composed of members of th^Acad my und r 

?r sifenTS «r?™** B- K«tiakowsky. the Academy's le 
thertr   ^f,*^0* Review Committee was charged with providing for 
!on Z7'. e,ther by themSe,VeS 0r ^ other Academy membe« oTpropeX 
const, uted groups selected by them, of all reports or other Lumer s 
wi h s.gn.ficant p licy iinplications or ^ J^J™*™™* 
the expenditure of public funds. regarding 

The fundamental principle laid down was that every such doonm,.^ 
must be reviewed by a group not directly invol^lT^X itTS 

rrt a^randTr ^ ^ ^ PUrpOSe WaS not t0 ^ ^ expert authors and that in matters of substance the reviewers were to be 
only advisers and not final arbiters. Rather, the central pumZ of the 
review was to add a disinterested judgment as to whetherZTeport wa! 
fully responsive to the questions before the preparing body wSeHt 
conclusions followed logically from the mateSaMt prlseS wh 'her 

imerest issues that could depreciate its credibility 
Simultaneously, review procedures for all other kind« nf rpn^   r 

its^lhtT ^ COmmittee and the re,ated «««««• that attended 
Us establishment represented a major evolutional departure in the 
"o^operandi of the Academy as the princip AutLe""cient fie 

Inv meZ fT0ry-t0 rernment lt " manifestIy imP0^1e to arrange 
nuX of fn reV,eWby ^ Academy'S who,e»nembeLp. nearly Sofa 
number, of the reports prepared by the hundreds of committees aoooimed under lts aegi, But through ^ ^ ^ ^J™1«- W^ 
.t names, wry report having policy and fund implications is effectivet 
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reviewed by d group that is representative of those members wno have 
knowledge in the particular field in question. The new procedure appears 
thus far to have boen a demanding but rewarding and effective exercise of 
institutional responsibility. 

i 

THE FUTURE 

Whatever happens, the whole scheme of advisory committees, with its vast 
expansion since World War II, is likely to come more and more under 
both executive and legislative review. This brief history can perhaps best 
be concluded with a statement made by Representative John S. Monagan. i 
chairman of a Special Studies Subcommittee of the House Committee on 
Government Operations, as he opened hearings in March 1970 on the role 
of advisory committees: "The role of the council, committee, or com- 
mission as a governmental advisory function in the operation of the 
executive branch of the U.S. Government hsis never been fully reviewed. 
The theory underlying the use of advisory committees appears to be 
fundamentally sound. However, a review is warranted to assure that 
advisory committees are efficiently utilized and their activities are directed 
to legitimate objectives."52 

! 

I 
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APPENDIX B 
The Role of the 
Science Advisory Committee 
in Government 

Advisory committees are a means of enlisting in the service of government 
the best scientific and engineering talent in the country. They give the 
government access to the experts on given problems, whether or not they 
happen to work in government laboratories. American science is sup- 
ported in a multitude of institutions. Less than 15 percent of all scientists 
are employed by the government. The government can point with pride to 
the scientists in its employ, but for every distinguished man in government 
service there fire many more outside. Since jwe believe in diversity, this is as 
it should be. the government should have its share of scientific talent, but 
it would be a mistake if it had a monopoly. The committee system allows 
the government to have the best of both worlds—to benefit from the skills 
of its own scientists and to tap the wisdom of able scientists working 
elsewhere. 

Science advisory committees play many roles in various circumstances. 
Following is a summary of the principal kinds of service they may per- 
form, directly or indirectly. 

20 
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SOLUTIONS OF PROBLEMS AND GENERATION OF IDEAS 

New ideas for fruitftil research or the solution of technical problems 
usually have their gene.is in the minds of individuals, not m the 
S ahonl of groups. Nevertheless, committee discussions of a problem 
ÄÄTJÄ can provide the stimulus for indivdual .deasajd 

^insights. This is probably «3^^^^^ Ä- 
science; certainly the committees of OSRD m World War 11 were 
nortant source for a revolution in military technology. 
P ?he go^h of government science and the proliferate of m-house 
laboratorieThas lessened the likelihood that a comm.ttee wdl come up 
witSnew ideas  but a committee still has some advantages. It has the 
fl^l tv of re ative freedom from administrative channels and pressures. 
Tca^ Lw on new talent and give it a voice. Because H comes from 
outsiSe   t can view the work of a department from a new perspective^ 
Even when the work of a department is excellent, the questummg of a 

Tn"ho^^^^^^^ 
ha^own in magnitude and quality, it ^TS^lSiSi 
difficult for part-time committeef. meeting periodically for short periods. 
?ö o ^uce slificant new ideas. For that purpose, the newer technique of 

ÄÄS -s come into ^^^TT^SS 

STSTi to eight weeks of sustained effort to «Jj-JJ^ 
Fxnerts mav be invited to join the group for shorter periods *nen.P" 
Sfacets of the problem are discussed. The group can be briefed 
SSiTJ govemLntal personnel - «*«-^jS^S 

hat"    ntisubmarine warfare have produced ^,0^**0~*l*»* 
techntal advances. Summer studies are often organ.red by committees 
that have a much longer life, because they offer a powerful tool for ad 
vancing the work of the committee. 

CRITICAL EVALUATION OF TECHNICAL PROPOSALS 

The flow of new ideas has imposed another function on science com- 
^ee" «vising proposals. The greater the implications of . proposal. 
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the greater the need for careful review. The classic case was the suggestion 
in 1941 that the nation commit major resources to work on an atomic 
bomb. Vannevar Bush, who had to recommend to the President whether 
to proceed or not, asked the President of the National Academy of 
Sciences to appoint a committee of physicists—"men who are not now 
deeply involved in the subject, but rather men who have sufficient 
knowledge to understand and sufficient judgment to cold-bloodedly 
evaluate (the subject]"—to advise on the chances of success. The com- 
mittee—W. D. Coolidge, E. O. Lawrence. J. C. Slater. J. H. Van Vleck. 
and Arthur H. Compton—urged "a strongly intensified effort." Their 
advice was followed.53 

The review of questions with such far-reaching implications, involving 
broad policy and program issues, is perhaps the key service performed by 
such bodies as the Defense Science Board and the General Advisory 
Committee of the Atomic Energy Commission. Each advises an agency 
that constantly has to make decisions on highly complex technical 
matters. Some of the ultimate decision makers—the Chiefs of Staff, the 
Secretary of Defense, some of the Atomic Energy Commissioners—hold 
their positions by virtue of qualifications other than scientific expertise. 
For the most part, they are not scientists. They cannot judge soundly the 
merits of the often competing proposals submitted to them. In part, of 
course, they use their own in-house procedures to make the necessary 
evaluation, but they find advantages in asking the advice of outsiders 
whose careers do not depend on the agency, and who stand apart 
somewhat from agency prejudices and enthusiasms. The outsiders' 
judgment can be sharper. 

On the negative side, the possibility of conflict of interest arises when 
some members of committees reviewing technical proposals represent 
institutions or companies whose operations may be affected by the 
proposed actions. Organizations that sponsor committees must be acutely 
sensitive to this issue and weigh carefully both the composition of the 
committee and its terms of reference. In addition, the question of the 
proper mix of "insiders"—those who are close to the problem—and 
"outsiders" deserves far more consideration than it has received. 

At the highest level of government, the members of the President's 
Science Advisory Committee review for the President the work of agency 
reviewers. It is here that the final judgment is sought on the merits of the 
most difficult, far-reaching proposals—proposals on the goals the nation 
should set for itself in space, measures for the protection of the en- 
vironment, the choice of an ICBM system, the development or aban- 
donment of an aircraft nuclear propulsion program.^ Technical con- 
siderations i re not the only considerations that govern the final decision 

I 
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on proposals such as these—political and budgetary factors are also vastly 
important—but the technical side must be properly weighed. Philip 
Handler, writing as a member of PSAC. lists this as PSAC'S first function: It 
should serve, in his view, "as critical adversary of agency planners, to be 
convinced by them, so that it may provide, to the President, objective, 
unbiased advice with respect to the quality and magnitude of ongoing 
programs and the plans of the science-using agencies."55 The President 
has not far to reach for advice on the political and budgetary implications 
of proposals; PSAC brings science talent as well to the decision-making 
process in the White House. 

VALIDATION OF THE SCIENTIFIC COMPONENT 
IN DECISION MAKING 

A committee's value lies at times in its judgment of the validity of other 
scientists' opinion on a question. The members of the committee confirm a 
scientific consensus. This may be important when the question is con- 
troversial on other grounds. The value of the 1963 report of the National 
Academy of Sciences on the growth of world population was not only that 
it reviewed the evidence competently, but that it lent the Academy's 
respectability and reputation to the proposition that if we wished to avoid 
worldwide famine, we had to learn to control human fertility. A week after 
the report appeared. President Kennedy told the press that he favored an 
expansion of fertility research. A nonth later, the Agency for In- 
ternational Development (AID) notified embassies abroad that the 
"problem (had) entered the focus of public attention" since the Unit«! 
States had supported a resolution the previous year to provide biith- 
control assistance through the United Nations, and that AID would be 
Aiüing to consider requests for assistance from foreign governments in the 
area of research and planning.56 A report by PSAC in the same year on the 
use of pesticides performed the similar function of confirming that Rachel 
Carson was in Irrge measure justified in raising the spectre of the Silent 
Spring.*1 

A committee report may also be useful in confirming a negative. Harvey 
Brooks his suggested that PSAC'S verdict on the controversial aircraft 
nuclear propulsion issue was largely a confirmation of the doubts of 
others. "The responsibility for that decision," he writes, "was shared by 
many administrators and advisers; the voice Ok" the PSAC was only one 
among many voices, and this voice was probably not decisive. Such 
decisions within the executive branch are seldom cached through the 
advice of a single group or individual but are the result of a gradually 
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evolving consensus among many advisers."58 To have any value, of course, 
the confirming opinion must be an independent one. It should come from 
men who can be expected to look at the question impartially and critically. 
A committee of outside experts can often perform this role best. 

QUALITY OF GOVERNMENT SCIENCE AND SCIENCE SUPPORT 

Two early committees concerned with the quality of government science 
have been noted in Appendu A—the visiting committee of the National 
Bureau of Standards, established in 1901, and the advisory board of the 
Hygienic Laboratory, established in 1902. Both these committees survive, 
the latter under the name of the National Health Advisory Council of NIH. 

As long as the government spent relatively little on science, the roles of 
these and similar committees were modest ones. But the picture has 
changed radically. The government spends millions of dollars each year on 
research in its own laboratories and still larger sums on research con- 
ducted elsewhere. Whereas it was formerly only one among many patrons 
of research, it has become the largest supporter of research in the nation. 
In 1968, federal expenditures for research and development amounted to 
60 percent of the total national expenditures for that purpose. Following 
and extending the precedent of such committees as the Hygienic 
Laboratory's advisory board and, still more, the precedent of NACA, the 
government has taken the advice of scientists on ho., its increased funding 
for research should be spent. A multitude of committees have been 
established to advise on the work of the federal laboratories, to suggest 
research areas that deserve special emphasis, to choose the recipients of 
research grants, to name research fellows, and to give critical scrutiny to 
programs of contracted research. 

INDIRECT CONTRIBUTIONS TO GOVERNMENT AND SCIENCE 

The solution of problems and the contribution of new ideas, the critical 
evaluation of proposals submitted by others, the validation of the scientific 
component in decision making, the scrutiny of government science, and 
the overseeing of government science support are ways in which members 
of advisory committees serve the government directly. But they provide 
indirect benefits as well. One is the influence of the committees on the 
climate of government science. They can help to keep government 
scientists in contact with the rest of their profession. They can bring to the 
in-house laboratories something of the intellectual give and take and 
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coming and going that axe. characteristic of the university. They are a 
partial substitute in the laboratories for the quickening influence of 
students and visiting professors. They help, in short, to n.ake government 
laboratories more stimulating places to work. 

The committee's presence may also be useful in giving new ideas an 
alternate route to the point of decision. If the in-house hierarchy is slow to 
accept an idea, a committee may decide to carry it over their heads. 

Beyond these specific contributions of advisory committees, there are 
certain general characteristics and consequences of the large-scale use of 
such committees that should be mentioned. 

The use of science committees to help plan and administer the nation's 
research program seems to some observers to accord with the nature of 
scientific research. In their view, science flourishes best when it is allowed 
to take its own course. If there must be direction, it is best that it come 
from scientists. Asa Gray used to despair that the United States govern- 
ment, as a democracy, could ever be an effective patron of science. It 
would be too impatient for results, its support too heavy-handea.59 The 
device of the science committee has helped to give the government a 
sensitivity to the needs of science that Gray did not foresee. 

The growth of the committee system has established new connections 
between the scientific community and government. Scientists aud science 
administrators in government and members of the scientific community at 
large have become better known to each other. The bureaucrat has 
become a colleague. To the scientist outside of government, Washington is 
less of a mystery. Committee service may give scientists opportunity for 
constructive expression of their citizenship. Many committee members 
have subsequently accepted full-time government appointments. James R. 
Killian, for example, was a member of PSAC'S predecessor, the Science 
Advisory Committee in the Office of Defense Mobilization, before he 
became President Eisenhower's Science Adviser and Special Assistant for 
Science and Technology. Four of his ••.ucsessors have come from PSAC. 

William D. McElroy was a member of the same committee before he 
became director of the National Science Foundation, and Glenn T. 
Seaborg was a member of the General Advisory Committee of the Atomic 
Energy Commission before he became chairman of the Commission itself. 
Numerous members of the Air Force Scientific Advisory Board have 
served a term as Chief Scientist of the Air Force. Many more instances 
might be cited. 

The advisory committee system has s'io established new connections 
between different parts of the scientific community. The committees bring 
together scientists from industry, nonprofit laboratories, and universities, 
and scientists from different disciplines. There is opportunity in this for 
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mathematician, a soil scientist  an -«?    7  •      ^,e P3"61 'nc'uded a 
health, and the ÄTrf'a „STÄ' "^^ 0n Pub,ic 

gove^ment. the ^eJes^^st^ ^P^'^n from 

recommendations in other «eas    Se paTel m^ 
t0 nUmer0US 

proposals. One of its recommenda ions Ä S^ .Tf" reSearch 

Nafonal Academy of Sciences and Sa, ?c^r51Äe,,t by the 

an advisory body to oversee MAC K,,1       •   Academy of Engineering of 
response to t^Z^Z  ,1 ITZT ^ StUdieS In 

Board was formed and is now artive Environmental Studies 

of ^Ärssrr^rr pure- A 
m^ ^ the marshalling of talent forThlT     ? ^ members ^^selves. Since 

numbers of A^r cats S JT'S 0f Wor,d War "in 1941. ^rge 
with some ofthr^^^Zi     \glr * ^^ fami,i^y 
university presuienTlnl^ZclT Ä! the nation- Professo«. 
on major public SC^Ä^ ha?h

becCOme eXpertS 

visory Board ofthe Air Force theGener«. AH       " aS the Scientific Ad- 
and PSAC contin    i an Zc^on^l ^   ^ Committee o{the ^' 
^lOteg.m.A,«^0^,?^^^«. «d the process is 
who can speak with know^dl tlL       /' T* the ranks of th^e 
inne. councils of go^Ä^r"6" f ^ To this ext^. the 
heard in the debate. " en,arged■ and mo« voices are 

»«»b^edurtelÄÄoKr08 for/cientists- Committee' 

ticipation by the general public n the ,9^' S T T*? HmitS P"" 
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In a sense, the advisory structure constitutes a superumversity, one in 
which experts are called upon to teach and learn as they advise on topics 
on which the nation seeks understanding. The "professor whose advice is 
requested-whether he comes from academia. industry, or a government 
laboratory-finds among his students cabinet officers and congressmen, 
generals and White House aides. The nation has learned much from the 
professors, and the professors also have been educated and stimulated. 
But we still have much to learn about the curriculum and teaching 
methods of this nationwide university. 
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APPE NDIX f. 

Types of Committee 

One obvious distinction among committees is between those concerned 
with the scientific or technological aspects of a broader policy or program 
and those concerned with a policy or program in science or technology. An 
example of the first kind would be a committee to advise the Secretary of 
the Interior on the ways in which scientific K search should be employed by 
the National Park Service to further its purposes or a committe; to analyze 
the biological effects of nuclear radiation as a basis for protective stan- 
dards. An example of the second kind would be a committee to examine 
the scientific quality of the work of a division of the Naval Research 
Laboratory or a committee to advise the President or the Director of the 
National Science Foundation on whether basic research in high-energy 
physics is being adequately supported or on what new national facilities 
are needed in radio astronomy. The distinction is between committees 
concerned with science in policy and committees concerned with policy for 
science. 

But leaving that useful distinction aside, one can readily identify six 
types of committee, any of which may include committees of both the 
above kinds. 

28 
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THE TECHNICAL COMMITTEE 

This committee is concerned with a topic that is unambiguously technical 
or scientific. The committee may be appointed to make a study, atter 
which it disbands, or it may be appointed to give continuing attention to a 
technical matter. A notable example of a short-term technical committee 
was the Advisory Committee on Smoking and Health appointed by 
Surgeon General Luther L. Terry in 1962 to assess the evidence linking 
smoking and disease. The committee's work was finished when  it 
presented its report in 1%4.61   

A large part of the National Research Council's service to government 
and to the nation consists in making available technical advice on a 
continuing basis. For example, a short-term technical committee recently 
reported on the effects on human health of chronic exposure to low levels 
of carbon monoxide. An NRC standing committee, with panels on flight 
dynamics and reconnaissance, among others, advises the Air Force 
Systems Command; a National Materials Advisory Board, with panels on 
bismuth, cadmium, columbium. and chromium, for example, advises 
government agencies on the technical aspects of critical and strategic 
materials; and a Food and Nutrition Board, with standing committees on 
a wide variety of subjects, including dietary allowances, food protection, 
and maternal nutrition, advises a number of federal agencies, principally 
the Department of Health. Education, and Welfare and the Department 

of Agriculture. .... .   , 
Besides the technical committee whose function is to bring technical 

expertise to bear on a public problem, there is the committee that is 
concerned with a technical problem in science itself. An example is the 
NRC Committee on Radio Frequency Requirements for Scientific and En- 
Kineering Research, which coordinates the views of U.S. scientists and 
engineers and represents their needs on the Inter-Union Committee on 
Frequency Allocations for Radio Astronomy and Space Science of the 
International Council of Scientific Unions. Another is the Committee on 
Nomenclature of Organic Chemistry in the NRC Division of Chemistry and 

Chemical Technology. 
The technical ccTimittee, more than any other, puts its members to 

work as specialists and professionals. Like other committees, it cal s for 
judgment in its members, but it is largely the judgment of the scientist- 
the ability to weigh all the evidence, to find the nub of a problem, and to 
sense directions of fruitful research. A competent young scientist may be 
in as good a position to contribute effectively as an older man. Indeed, he 
may be in a better position to do so if his youth means that he is still fresh 
with creative ideas. He may find service on a technical committee a 
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stimulus to his creative work, rather than an interruption. A technical 
committee has the merit that it is usually concerned with a concrete 
problem and that its advice is genuinely desired. It is seldom appointed as 
a delaying tactic. A member can feel that his service is useful. Younger 
scientists respond especially well to invitations to serve on such 
committees. 

THE SURVEY COMMITTEE 

The survey committee undertakes to take stock of a whole field or 
program in a comprehensive way and to make recommendations on what 
it finds. Its approach is inclusive. It must often make judgments that are 
not purely scientific. It may attempt to project the growth of a field. The 
committee's topic may be a question of science in policy or a question of 
policy for science, or both. 

A good example of a science-in-policy topic—although not a type of 
question that is limited to survey committees—was the question that the 
Space Science and Space Technology panels of PSAC were asked to 
consider in 1966: Where should the United States space program go after 
completion of the Apollo missions? The panels had to consider the full 
range of foreseeable space activity, from a manned earth-orbiting 
laboratory to planetary exploration. The focus of the panels was scientific, 
but, as their report pointed out, they had to take account of important 
questions lying outside of science: What does the nation expect from its 
multibillion-dollar space program? How emphatically do we wish to be 
leaders in space? How does space exploration rank with other national 
goals?62 

For a survey committee with a less fashionable assignment, but one 
concerned nevertheless with a broad-gauge problem, one may turn to a 
committee on weeds appointed by the National Academy of Sciences in 
1964. The committee was one of a series appointed to consider aspects of 
plant and animal pest control and to write a set of volumes summarizing 
their findings. A committee on plant and animal pests directed the en- 
terprise as a whole. The work of the committee on weeds resulted in a 
handbook of nearly 400 pages summarizing the state of knowledge and 
practice in the field of weed control and suggesting lines of new re- 
search.63 "If we knew as much about weeds as we know about crops," the 
report pointed out, "vastly improved weed-control methods could be 
developed." The book was aimed at "administrators of science programs, 
scientists in weed-control and related fields, advanced students in weed 
science, and weed-control technologists seeking to broaden their un- 
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derstanding of control principles." Unlike the PSAC space panels, the 
committee was not concerned with national goals or programs, and its 
work was straightforwardly scientific. The chief challenge to the com- 
mittee lay in the breadth of its topic, not in the need to make difficult 
nonscientific judgments. 

For a survey committee with an assignment lying clearly in the area of 
policy for science one may take one of the recent committees appointed by 
the National Academy of Sciences, under the auspices of the Committee 
on Science and Public Policy, to survey the state of a discipline and assess 
its needs and its opportunities for progress. An example is the Committee 
for the Survey of Chemistry, which reported in 1965. The committee 
consisted of fifteen members. Seventy others served on fifteen panels on 
such topics as chemical synthesis, the chemistry of condensed states, 
nuclear chemistry, and chemistry and education. The committee used 
questionnaires extensively and made a detailed statistical study of recent 
chemical literature. The resulting report has been given the credit for 
obtaining larger federal funds for chemistry.64 

A survey committee does not use the research competence of its 
members so much as what one might call their scientific scholarship. It 
calls for broad scientific knowledgeability. One can conjecture that the 
young man sharply focused on his chosen field is likely to be less effective 
as a member of a survey committee than the older man who has done and 
seen more science. The work of a survey committee frequently requires a 
large commitment of time, time that an active man may consider as time 
lost professionally. On the other hand, the younger man's interest may be 
keen and his motivation to serve high if he sees that the committee's 
recommendations will affect a public policy in which he is deeply in- 
terested or will set the conditions of growth of his field. 

THE AWARDS COMMITTEE 

The selection committee is concerned with the evaluation and selection of 
individuals for specified purposes. 

An obvious case is the committee that chooses persons to be honored 
with special awards. Many professional societies and similar organizations 
have established medals that are awarded periodically, usually upon 
selection by a committee, to recognize distinguished achievement. Or- 
dinarily, the committee's choice is final, although it may be submitted to 
the chief officers of the society or other organization for pro forma 
ratification. 

Quite different in character is the task, sometimes entrusted to a 
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committee, of assessing possible candidates for important administrative, 
executive, or advisory posts, and providing the appointing authority with 
names or slates of names. Such an assessment must usually include not 
only scientific eminence and achievements but entirely unrelated 
qualifications such as administrative ability and experience, personal 
characteristics, state of health, stage of career development, and often the 
delicate question of whether the individual would be likely to accept if 
invited. Strictly speaking, such a committee can be no more than advisory 
to the responsible agency official. Yet this kind of selection task should not 
be given to a committee unless the responsible official fully intends to 
accept the committee's judgment. At the same time, the usual practice of 
requesting the committee to furnish a slate rather than a single name not 
only provides alternatives in case the appointment is declined but also 
gives necessary flexibility to the appointing official to weigh qualifications 
that relate to special internal or nonprofessional matters outside the 
committee's competence. 

A third and by far the most common kind of selection committee is that 
charged with choosing among candidates for fellowships or research 
grants. The committee may have a share in setting the criteria on which 
the selection is made, but often the criteria are predetermined and the 
committee's only function is to apply the criteria to the candidates and to 
make the selection. There are two reasons for appointing a committee to 
do this: to provide impartiality and to put the choice in the hands of 
people who will be as sensitive as possible to the claims of candidates. In 
the case of awards committees for research grants, the members are 
characteristically appointed from the professional group from which the 
candidates come. The applicant is judged by his peers. Familiar examples 
of peer-group committees are the Study Sections of NIH and the Advisory 
Panels of NSF. 

In 1963 NIH awarded over 15,000 research grants on the recom- 
mendation of the Study Sections. There were more than 50 Study Sections, 
each composed of 13 to 15 scientists. The members were drawn mainly 
from universities, but members also came from hospitals, research in- 
stitutions, and government agencies. 

For other examples of awards committees, one may take the numerous 
evaluation panels in the NRC Office of Scientific Personnel. These panels 
nominate recipients of NATO and NSF postdoctoral fellowships, of NSF 

graduate fellowships, and of postdoctoral research associateships in 
federal laboratories. At present, there are over 30 panels doing this work, 
with about 400 members. 

As noted before, the recommendations of awards committees are or- 
dinarily decisive. An agency turns to an awards committee expecting to 
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follow its recommendations. The fruit of the committee's deliberations is 
not a report that can be judged on its content, but a list of names—ranked 
or grouped in some fashion—that the agency concerned must accept on 
trust unless it is willing to do the committee's work over again. Given the 
fundamental uncertainty in any judgment of scholarly promise—whether 
of a research proposal or of a fellowship candidate—there is usually no 
way to know whether a second review would or would not produce a better 
list. If a second committee were to produce a somewhat different list, and 
this list were to be accepted in place of the hist, its acceptance woiJld ag^iin 
be a matter of trust. The National Advisory Councils of NIH depart from 
the recommendations of the Study Sections when the Councils judge some 
proposals to be more relevant than others to the programs of the In- 
stitutes, but "almost never does [a] Council override a Study Section 
purely on a question of scientific merit." 

Grants committees and fellowship committees require somewhat 
different qualifications in their members. The member of a grants 
committee is selected because he is highly competent in his field and has a 
good sense of feasible lines of research. He is expected to be broadly 
knowledgeable about a wide variety of scientific styles and approaches and 
to be sympathetic to them. The fellowship committee member is not 
required to bring so much specialized expertise to his work even though he 
may in fact possess it. The Office of Scientific Personnel, which has ex- 
perimented with interdisciplinary panels, has found "that most of the 
evaluational process [does] not require special knowledge of a particular 
field."66 The recommendations of an interdisciplinary panel agree "very 
well" with the recommendations of panels of specialists in the candidates' 
own fields. In light of these findings, the Office of Scientific Personnel i^ses 
only two biology panels to evaluate fellowship candidates at the 
predoctoial and postdoctoral levels in all of the life sciences. One works 
under the rubric "biological sciences" (or "biological and medical 
sciences"), and the other under the rubric "biochemistry and biophysics." 
More than scientific expertise, membership on a fellowship committee 
requires a teeling for people and a sense of the human qualities that 
matter in science. 

All these bodies, NIH, NSF, and NRC, rotate the membership of their 
awards committees to ensure that new opinions are heard and to avoid the 
development of a committee "establishment." NIH, as a part of the 
Department of Health, Education, and Welfare (HEW), has a 4-year limit 
on the terms of committee members, not allowing a member to continue 
beyond this time even on another committee.67 NSF rotates the members 
of its Advisory Panels as much as possible. No one who was op its 
chemistry panel in 1966, for example, was still a member in 1969. Only 
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one member of its physics panel in 1966 was still a member three vears 
later. The turnover on NSF panels concerned with less popular fields ;s 
slower—three members of the Panel for Antarctic Programs in 1966 were 
still members in 1%9—but in the case of these panels, too, there is 
change. In the NRC, the Office of Scientific Personnel replaces a third of 
its panel members every year. 

Service on a grants committee is taxing work, but many committee 
members find it stimulating. The White House committee on the ad- 
ministration of NiH found that "participants in the reviewing process are 
far from regarding the time spent as a net loss to their own research 
careers. On the contrary, most of them welcome the opportunity to 
acquaint themselves:with the work going on in other laboratories and 
regard the study sections as a particularly lively and informative sort of 
scientific seminar or symposium."68 While little science is to be learned 
from reading fellowship applications, service on a fellowship committee 
gives a faculty member an opportunity to compare his students and his 
objectives as a teacher with those of colleagues elsewhere. This can be 
illuminating, especially for one who is still developing his own approach 
and style as a teacher. 

THE GENERAL ADVISORY COMMITTEE 

This committee differs from the preceding committees in that it is in- 
tended to serve the government, or a particular arm of government, in a 
variety of ways. It is ordinarily a continuing committee, and its charge is 
often quite open-ended. 

Most of the prominent committees discussed in Append» A, on the 
history of committees, belong in the general advisory category, from the 
advisory board of the Hygienic Laboratory and the National Advisory 
Councils of NIB to the General Advisory Committee of the AEC. The 
National Academy of Sciences, the National Academy of Engineering, and 
the National Research Council, considered as advisory bodies, may be put 
into this category also. 

The demands on a general advisory committee are potentially very 
large. Its job is to be constantly pointing the way, constantly warning 
against false leads. The statutory provisions behind many general advisory 
committees reflect these large expectations Both the agencies and the 
scientific community depend on their work. The National Bureau of 
Standards came into existence in response to pressure from the scientific 
community, and its visiting committee expresses this interest. The 
National Advisory Councils of NIH reflect the interest of the medical 
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profession and of academic medicine in the creation over the years of the 
National Institutes of Health. The General Advisory Committee of the 
AEC was created at a time of intense discussion in the scientific com- 
munity regarding the uses of atomic energy. 

An agency appoints to a general advisory committee people whose 
judgment it has learned to trust and respect, and the scientific community 
wants to see people there in whom it has faith. The two sides may differ on 
the candidates they would most prefer, but both sides want men and 
women of distinction. Hence, in an earlier era, such men as Elihu 
Thomson and Ira Remsen were chosen for the visiting committee of the 
National Bureau of Standards; the advisory board of the Hygienic 
Laboratory included such figures as Simon Flexner and William H. 
Welch; the first members of the National Cancer Council included James 
B. Conant and Arthur H. Compton; and J. Robert Oppenheimer and 
Enrico Fermi were among the first members of the General Advisory 
Committee of the AEC. 

As a general advisory committee becomes established and acquires a 
reputation of its own, it may not be felt so necessary to pick distinguished 
names, but the open-endedness of a general advisory committee's 
responsibilities requires that members be chosen with care. Often the 
members have already proved themselves on other committees. 

THE POLICY COMMITTEE 

Its role is the formulation of policy, typically policy for science. Such a role 
is reserved for few committees, but it is an important role and should be 
noted here. Leading examples of policy committees are the Committee on 
Science and Public Policy of the National Academy of Sciences and the 
Committee on Public Engineering Policy (COPEP) of the National 
Academy of Engineering. The two committees study and report on public 
policy matters involving science and engineering. They also review the 
work of some of the other committees of the Academies and of the 
National Research Council in the light of public policy content. Important 
reports touching on policy are submitted to them before publication. The 
two committees are concerned chiefly with policy for science and 
engineering, but not entirely, COSPUPS first report, for example. The 
Growth of World Population, dealt with a science-in-policy question. 

Perhaps the most important examples of committees with responsibility 
for formulating policy are the President's Science Advisoify Committee 
and the National Science Board, PSAC, which has no charter, has 
developed, with the approval of the President, its own practices and 
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guidelines. Philip Handler, writing as a PSAC member, ascribes to PSAC 

two main roles. First, it serves as the President's own general advisory 
committee in science; second, it assists the President in making policy in 
areas involving science, "PSAC." he believes, "should engage in a con- 
tinuing appraisal of our society with respect to the manner in which our 
national goals may be furthered by technological means. When, hopefully, 
a politically stable and peaceful world permits a reduction in the effort to 
perfect our arsenal, this second and already prominent activity should 
become the dominant activity of PSAC."*5 The National Science Board's 
role as a policy committee, which has been given to it by statute, is "to 
develop and encourage the pursuit of a national policy for the promotion 
of basic research and eduvtion in the sciences."69 

THE ADMINISTRATIVE COMMITTEE 

The administrative committee is not properly an advisory committee at 
all. Its role is not advice giving, but administration. Two of the most 
distinguished scientific committees in this class no longer exist—the 
misnamed National Advisory Committee for Aeronautics and the National 
Defense Research Committee, NACA organized and operated the major 
part of the nation's research effort in aeronautics for forty years, and 
NDRC   mobilized civilian science in World War II. 

Below this august level, there are a good number of science committees 
with administrative functions. One group contains the committees in the 
divisions of the National Research Council that administer the details of 
United States participation in international scientific organizations. They 
act for the National Academy of Sciences in its capacity as the par- 
ticipating organization representing U.S. science. These U.S. National 
Committees, as they are called, include such .ommittees as the U.S. 
National Committee for the International Union of Biological Sciences, 
the U.S. National Committee for the International Union of Pure and 
Applied Physics, and the U.S. National Committee for the International 
Union of Pure and Applied Chemistry. The committees nominate 
delegates to attend meetings of the unions and generally speak for the 
United States in the disposition of matters pertaining to the unions. 

The national committees must be sensitive to a wide range of con- 
siderations, from the needs of U.S. scientists in their field to questions of 
international reciprocity. It may happen, for instance, that a country 
providing the tacilit:es for an international congress denies a visa to a duly 
appointed delegate from another country. In this situation, the cognizant 
U.S. national committee must consider the appropriate U.S. response— 
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wha( achon ,t should recommend to the international un.on whether the 
United States delegation should attend, and so on The rembl' !f J 
national committees must be diplomats as well as"iemilts ^ ^ ^ 

Another group of administrative committees are the many executive 
committees in the advisoiy structure. The executive committm of h! 
divisums of the National Research Council, the executiv  commit of the 

Sdentifi   AT" fS ^ ,hC eXeC,,tive "«S- TSTSHZ Scientific Advisory Board are examples. 



APPENDIX D 
Membership 
Characteristics 
of Two 
Advisory Structures 

We estimate that in fiscal year 1970, the total unduplicated number of 
individuals serving on scientific and engineering advisory committees at 
tiSe national level was in the neighborhood of 11,000. Table D-l shows the 
several estimates used in compiling the total. 

in order to study the characteristics of the membership of the science 
advisory system at present, we have assembled statistics on two of the 
advisory structures in Table D-l, the National Research Council and the 
Department of Defense. Advisers serving through the NRC represent more 
than half the total shown in Table D-l. We have limited our analysis of 
NRC, however, to the 5,828 appointments exclusive of the technical panels 
of the Highway Research Board. So limited, these still represent more 
than one third of the total Table D-I, and they include members of 
every type of committee described in Appendix C of this report, serving in 
every role discussed in Appendix B, and advising at every administrative 
level of the requesting agencies. 

In the Department of Defense, on the other hand, the 272 appointments 
listed in Table D-l are a small part of the total and include no committees 
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serving below the "headquarters" level. They therefore represem a system 
with a certain kind of homogeneity that contrasts with the wide diver- 
sification of the NRC system. We selected for analysis five groups with a 
total membership of 228. 

THE NATIONAL RESEARCH COUNCIL 

For the purposes of this report, we have made no distinction between 
advisory services provided through the mechanisms of the National 
Research Council and those provided more directly by its parent 
organizations, the National Academy of Sciences and the National 
Academy of Engineering. The services are entirely similar, and all come 
under the same ultimate responsibility, that of the National Academy of 
Sciences. Thus, references to NRC herein are to be taken as including the 
total advisory role of NAS-NAE-NRC. 

In fulfilling its role as an adviser on scientific and technical matters, 
the NRC seeks to identify and recruit for committee service people who are 
up to date and, indeed, actively involved in research areas pertinent to the 
questions at hand. Typical assignments for NRC committees include 
obtaining a con^nins on some single scientific question, assessing the 
feasibility of a proposed technical program, assisting an agency in 
preparing a new program of research or a program in a new area of 

TABLE D-l    Estimated Numbers of Science Advisers, Fiscal Year 1970 

Estimated Number0 

Number of Advisory of Individuals 

Organization Appointments (Unduplicated Numbers) 

National Science Foundation 326 240 

Atomic Energy Commission 241 180 

NASA 440 330 

National Institu es of Health 2,389 1,790 

U.S. Department of Agriculture 2.256 1,690 

U.S. Department of Defense 272 200 

Other federal agencies 
with scientist advisers 500 380 

National Research Council6 5,828 4.385 

NRC Highway Research Board 2,500 1,880 

Total 14,752 11.075 

«Assumed to be 75 percent of the number of appointments, based on NRC data concerning 
multiple appointments of individuals. 
6Not including the technical panels of the Highway Research Board. 



40 THE SCIENCE COMMITTEE 

TABLE D-2   Age of NRC Advisers, 1969-1970 

Median Age, Chairmen 
Division Number 1969 (yr) Number Median Age (yr) 

Behavioral Sciences 526 47.4 34 48.7 

Biology and Agriculture 599 51.2 89 53.5 
Chemistry and Chemical Technology 282 51.5 45 54.7 

Earth Sciences 378 50.1 75 51.1 
Engineering 826 51.0 132 53.5 

Mathematical Sciences 73 48.2 14 52.5 
Medical Sciences 380 51.1 47 52.0 

Physical Sciences 726 49.2 129 52.2 

Office of the Foreign Secretary 58 56.7 15 57.0 

Office of Scientific Personnel 385 48.1 46 50.9 
NAS-NAE committees 540 53.5 113 55.6 

Unduplicated Total 4.385 50.0 577 52.4 

research, evaluating research proposals for their scientific merit, screening 
fellowship applications, providing mature judgment on a question that 
requires input from a variety of scientific or technical fields, and for- 
mulating research objectives as related to the missions of an agency or 
subagency. The purposes of NRC committees range from providing 
specific technical or scientific expertise to providing overall value 
judgments where experienced scientific intuition must be brought to bear 
in the absence of precise answers. 

Table D-2 presents data on the median ages of the 4.385 advisers 
serving on 698 committees and panels within the NAS-NAE-NRC in 1969- 
1970. It will be noted that the median age of the entire group was 50.0 
years, based on 89 percent reporting, while for the chairmen, the median 
age of the 577 reporting was 52.4 years. 

Figure D-l shows the distribution of NRC advisers by age in 1969. Also 
shown is the age grouping of doctorates as recorded in the 1968 National 
Register of Scientific and Technical Personnel. It is safe to say that most 
NRC advisers are holders of doctorates. 

Figure D-2 shows the distribution of NRC advisers by type of employer 
in 1969, compared with the distribution of doctorates in 1968. 

Table D-3 and Figure D-3 show the geographic distribution of NRC 
advisers in 1969, Table D-3 also including the geographic distribution of 
doctorates in the 1968 National Register. 

The number of NRC advisers 35 years old or younger in 1969 was only 
128, or 3 percent of the total. Table D-4divides this number between those 
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Advisers 

■ Doctorates in 1968 
National Register 

<30 31-35 36-40        41-45 46-50 51-55 
Age Grouping 

56-60 61-65 

above, were combined as follows <30 V, 30 34, 
40-44, 45-49, 50-54, 55-59, 60-64, and >65. 

FIGURE D-l   Distribution of NRC advisers by age. 1969. 
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group than for the total, which is to be expected because the younger 
individuals are at an earlier point in their advisory careers and are 
therefore less well known, less exptrienced, and in less demand. 

To throw additional light on the matter of utilization of young scientists 
and engineers, we analyzed the memberships of a subset of 35 NRC 
committees having special advisory or policy-determining responsibilities. 
Some were concerned with the governance of the National Research 
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'Federally funded R&D centers are not a separate type of employer category 
in the National Register tabulations. Scientists employed by these centers 
are included with the type of organization that manages the center. 

FIGURE D-2   Distribution of NRC advisers by type of employer, 1969 
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TABLE D-3   Geographic Distribution of NRC  Advisers (Employment Region), 1969 

Doctoral Scientists in 
NRC Advisers l%8 National Register 

Geographie Region 
of Employment Numbe- Percent Number Percent 

New England 425 10 8.617 8 
Middle Atlantic 889 21 23,838 21 
East North Central 6% 16 19,337 17 
West North Central 190 4 7,440 7 
South Atlantic 944 22 17,395 16 
East South Central 93 2 3,911 4 
West South Central 192 5 6,833 6 
Mountain 150 4 5,609 5 
Pacific 656 15 16,120 15 
Foreign, U.S. Territories, 

and uncrown location 150 1 2,106 1 

Total 4,385 100 111,206 100 

TABLE D-4   Distribution of NRC Advisers 35 Years Old or Less in 1969, by Division 

Percent of Total 

Number (years) All NRC All NRC 

In 
Division <31 31-35 Total Division Age < 35 All Ages 

Behavioral Sciences 5 20 25 4.8 19.5 12.0 
Biology and Agriculture 1 7 8 1.3 6.2 13.7 
Chemistry and Chemical 

Technology — 7 7 2.5 5.5 6.4 
Earth Sciences 2 14 16 4.2 12.5 8.6 
Engineering 4 25 29 3.5 22.6 18.8 
Mathematical Sciences — 3 3 4.1 2.3 1.7 
Medical Sciences — 2 2 0.5 i.6 8.7 
Physical Sciences 2 18 20 2.8 15.6 16.6 
Office of Foreign Secretary — — — — — 1.3 
Office of Scientific 1 13 14 3.6 10.9 8.8 

Personnel 
NAS -NAE committees — 8 8 1.5 6.2 12.2, 

Total 15 113° 128° 2.9 a a 

"Unduplicated total. There are advisers who serve on committees of more than one division. 
The percentage of the total number of advisers therefore sums to more than 100. 
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TABLE D-5   Selected Characteristics of NRC Advisers 35 Years Old or Less 

NRC Advisers Age 35 Percent 
Years or Less of All 

Advisers, 

Characteristic N imber Percent All Ages 

Field of Employment 
Mathematics 5 3.9 3.3 
Astronomy 5 3.9 1.4 

Physics 14 10.9 11.1 

Chemistry lb 12.5 9.7 

Biochemistry 3 2.3 4.4 

Earth sciences 15 11.7 8.3 
Engineering 20 15.6 15.3 
Agricultural sciences 2 1.6 2.6 
Medical sciences b 4.7 8.2 

Biological sciences 12 9.4 14.0 

Psychology 7 5.5 4.1 

Social sciences 11 8.6 6.9 
Other fields % 7.0 4.2 

Unknown .1 2.3 6.4 

Total 128 99.9 99.9 

Type of Employer 
College or university 
Industry, self-employed 
Govemr.ient 

84 
18 
15 

65.6 
14.1 
11.7 

52.7 
16.7 
16.1 

National research institutes 3 2.3 3.9 

Nonprofit organizations 
Unknown 

b 
2 

4.7 
1.6 

7.9 
2.7 

Total 128 100.0 100.0 

Number of Committees Served 
One 
Two 
Three 

115 
10 
3 

89.8 
7.8 
2.3 

79.6 
14.2 
3.4 

Four or more — — 2.8 

Total 128 99.9 100.0 

Council itself, others with giving advice that had large public policy 
implications, and others with the conduct of major national or in- 
ternational programs. The selection was made somewhat arbitrarily, but 
nevertheless with knowledge of the functions of these and other com- 
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TABLE D-6   Data Profile of NRC Committee Members, 1%9-I970a 

Advisers on 35 Advisers on All 
Selected Committees Other Committees 

Number of persons 372 4,013 

Median age (in 1%9) 54.4 yr 49.5 yr 

Scientific fields 
Physical sciences 33.2% 36.5% 

Biological, medical, agricultural sciences 31.9 31.1 

Social sciences 17.1 11.2 

Engineering 15.4 16.4 

Other 2.2 4.7 

Professional affiliation 
College or university 64.2% 53.3% 

Industry, self-employed 16.2 17.2 

Government 9.8 21.5 

Nonprofit organization 9.8 8.0 
Number of NRC committees served 

One 41.7% 82.8% 

Two 28.8 13.0 

Three or more 29.5 4.2 

NAS or NAE members 36.8% 5.2% 

Region of employment 
New England 15.3% 9.4% 

Mid-Atlantic 24.2 20.2 

East North Central 16.4 16.2 

West North Central 3.3 4.5 

South Atlantic 11.7 22.9 

East South Central 1.1 2.3 

West South Central 3.1 4.6 

Mountain 2.5 3.6 

Pacific 20.9 14.8 

Foreign 1.4 1.2 

mittees. The 35 selected committees included 372 me»/bers, compared 
with 655 other committees having 4.013 members. 

The median age of the members of what might be called the "policy- 
related" committees selected in this way proved to be 54.4 years, while the 
median was 49.5 years for all other NRC committees. Their membership 
was more likely to include social scientists, academic members, and 
residents of New England, the mid-Atlantic region, and the West Coast 
than were those of the other committees. Members of the National 
Academy of Sciences or the National Academy of Engineering comprised 
36.8 percent of the memberships of the 35 committees as compared with 
5.2 percent of all other committees. Multiple membership on committees 

i 
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FIGURE D-4   Distribution of NRC advisers by age, 1969-1970. 
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was more prevalent among members of the 35 committees: 58.3 percent of 
them served on more than one NRC committee as compared with 17.2 
percent of the members of other committees. These and other charac- 
teristics of the two groups of committees are summarized in Table D-6 
and Figure D-4. 

The question of the utilization of women and of ethnic minorities in the 
advisory system has also been of concern to us. A portion of this question 
is of course included in that of the utilization of young scientists, but the 
whole question is broader. The number of women serving on NRC com- 
mittees in 1970 was 57, about 1 percent of all NRC advisers. Yet there 
were 8,305 women with doctorates in the sciences included in the 1968 
National Register, 7 percent of all doctorate-holding scientistsl Data 
about members of ethnic minorities are more difficult to obtain, but an 
informal count indicated that 80 members of minority groups* were 

•Black Americans. Spanish-speaking Americans, and American Indians. 

I 
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serving on NRC committees in 1970, about 2 percent of all NRC advisers. 
Evideiitly, more women and more members of ethnic minorities should be 
involved in advisory work, both to give them a voice when decisions are 
made that vrill affect them and to give the highly competent people among 
them an opportunity to contribute tothe solution of important problems. 

THE DEPARTMENT OF DEFENSE 

Scientific and technical advisers serve at many points within the 
Department of Defense and the Departments of the Army, Navy, and Air 
For;e. As of January 1, 1969, the five senior advisory groups had a total 
membership of 228, involving 204 persons. The total membership was 
divided as follows: Defense Science Board, 26; consultants to the Ad- 
vanced Research Projects Agency, 35; Army Scientific Advisory Panel, 69; 
Naval Research Advisory Committee; 23; and USAF Scientific Advisory 
Board, 75. The first of these adVises the Secretary of Defense, the second 
the Director of Defense Research and Engineering, and the other three the 
secretaries and military chiefs of their respective departments. 

An analysis of available biographical data concerning 183 of the 204 
advisers revealed a number of characteristics. Figure D-5 shows the 

1 distribution of ages at which the present members began their service as 
advisers on any significant coipmittee. The criterion was the earliest in- 
dication of committee or other advisory service in the biographical record. 
Since it is probable tha earlier and less noteworthy service was not 
reported by the individual, the ages indicated here are presumptive and 
probably represent upper limits. With this limitation noted, the results are 
a median age at entrance ol 37 years, a lower quartile of 32.5 years, and an 
upper quartile of 42 years. The average age was 38.4 years. Of the 183 
cases analyzed, two began their participation in advisory functions at or 
before age 24, and 19 between the ages of 25 and 29. 

Figure D-6a gives tbfl age distribution of the present members as of 
January 1,1969. Their median age was 50, and their average age was 51.4 
years. None was under 30, and 22 were 65 or over. 

Figure D-6b indicates that 49 percent of the present members were 
employed by universities, 31 percent by industry, 11 percent by govern- 
iment (including the armed sei vices), and 9 percent by nonprofit 
organizations. 

Figure D-6c shows that 49 percent of the present members were in the 
physical sciences, 37 percent in engineering, 9 percent in the life sciences, 
and 5 percent in other fields, including the behavioral sciences. 

Figures D-7 and D-8 give the age distributions separately for the 

i        i 
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FIGURE D-5   Age of DOD advisers at time of first service on any advisory 

committee. 
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Median Age 50 
Average Age: 51.4 

30-34    35-39   40-44   46-49   50-54   55-59   60-64     >65 
Age Group 

(b) Employer 

Government 
11% 
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9% 

Nonprofit 
Organization 
9% 

FIGURE D-6    Distribution by (a) age. (b) employer, and (c) field of the 204 
technical advisers and consultants within DOD (no duplications). 
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Defense Science Board, the consultants to ARPA, and the three senior 
advisory bodies of the military departments. . .   ■.. 

interesting to note that the median age for ^-"**** 
bodies of the Department of Defense is no greater than that for the far 
Lfger highly diversified group of NRC advisers But apart ftom the 
Stan's to ARPA . with the low median age of 47.6 shown m F.gure 
^7 onetotes that the senior advisory committees to the Department of 

(a) Defense Science Board: 26 Members 

10 r 
Median Age: 52 5 
Average Age: 50.4 

«   8 

£   6 

5 
E 
I   2 nil.. 

^39    40-44   45-49   50-54   55-59   60-64    >65 

(b) Advanced Research Projects Agency: 35 Consultants 

Median Age: 4, • 
Average Age: 52 

"»Si   3"    4074   4579   50-54   55-59  bO-64     >64 
Age Group 

FIGURE D-7   Distribution by age: (a) Defense Science Board. 26 members; (b) 
Advanced Research Projects Agency, 35 consultants. 
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«I Army Scientific Advisory Panel   22 Members, 47 Coniultants 

o    6 

r H Median Age: &2.J 
■      ■[       H Average Age: 51.3 

.lllllll. 
30-34   35-39  40-44   45-49   50-54   55-59   60-64   t    70     >70 

(b) Naval Research Advisory Committee: 23 Members 

Median Age: 54.5 
Average Age: 56 

..llll 
30-34   35-39   40-44   45-49   50-54   55-59   60-64    >64 

(cl Air Force Scientific Advisory Board: 75 Members 

?0 

Median Age: 51 
Average Age: 49.3 

JIII.. 
30-34  36-39   40-44   46-49   50-54   55-59   60 64     >65 

FIGURE D-8 Distribution by age: (a) Army Scientific Ad^tory Panel, 22 
members, 47 consultants; (b) Naval Research Advisory Commi 23 members; 
(c) Air Force Scientific Advisory Board, 75 members. 
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Defense and the three military departments have median ages of 52.5, 
52.3, 54.5, and 51, more in line with the figure of 54.5 found for the 35 
"policy-related" committees of NRC. 

Figure D-6 shows that the utilization of advisers 35 years old and 
younger in these Department of Defense groups is in about the same range 
as in the NRC , although the difference in age groupings prevents a precise 
comparison. 

AGE DISTRIBUTION 

Figure D-l indicates that NRC advisers in t969 were drawn most heavily 
from age groups about ten years older than the groups containing the 
largest numbers of doctorate holders. The age-distribution curves for the 
two populations cross in the 41-45-year range. That b. vcket included 
about the same proportion (17 percent) of all NRC advisers and all doc- 
torate holders. But the next older bracket, 46-50, included 22.5 percent of 
NRC advisers and only 14 percent of doctorate holders, while the next 
younger bracket, 36-40, reversed this situation, with 19 percent of doc- 
torate holders and fewer than 10 percent of NRC advisers. 

Only 3 percent of NRC advisers were 35 years old or younger, when 
scientific productivity is often at its peak, while 27 percent of all doctorate 
holders were in that age range. In these terms, therefore, the available 
"young" scientists were grossly "underutilized." At the same time, "old" 
scientists were heavily "overutilized," 50 percent of the advisers being 
older than 50 years, a range that included only 22 percent of the doctorate 
holders. 

Two influences are at work, in our opinion, in the matter of under- 
utilization of the young and overutilization of the old. First is the fact that 
appointment processes, which are discussed in Appendix E, depend 
heavily on multiple chains of personal acquaintanceship. The better 
known the individual becomes in his field, the more likely he is to come 
under consideration for an advisory appointment; and the more favorably 
he becomes known professionally, the more likely he is to be actually 
appointed. 

Second, there is unquestionably a preference among appointing 
authorities for appointees who have matured and betv.ne seasoned in 
their fields. It is probably a sound preference, based on the feeling that if a 
person is to be depended upon to judge larger affairs, he should be ex- 
pected to have demonstrated sound judgment for a period of years in his 
own career as it has developed and broadened. An individual's 
professional and personal reputation among his colleagues takes time to 
build; and the circle widens with the years, especially the early years. 
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Thus the question of whether the underutilization and overutilization 
mentioned above are truly inadequate and excessive utilization remains 
difficult to resolve. We know of no way to determine any "right" 
relationship between the proportion of advisers and the proportion of 
doctorate holders in a given age bracket. 

Nevertheless, we are convinced that in the advisory system there is 
grossly inadequate utilization of men and women in their thirties and that 
the system will benefit by widespread efforts to make greater use of such 
individuals. 

The finding that the chairmen of NRC committees tend to be one to four 
years older than the members undoubtedly reflects the same kind of 
selection process described above, which more or less automatically 
correlates qualities of judgment with age, at least in the age ranges per- 
tinent here. Also, of course, appointing authorities seeking an effective 
chairman are inclined to judge heavily by the earlier performance of an 
individual, either as a chairman or as a committee member. Again, it 
takes time to build a reputation. 

Similar points apply to the finding, summarized in Table D-6 and 
Figure D-4, that the median age of 372 NRC advisers on 35 "policy- 
related" committees was 5 years greater than the median age of 4,013 NRC 

advisers on all other committees. The tendency noted above to regard 
some years of seasoning as desirable for all advisory appointments is more 
marked when the committee is to deal with policy-related issues calling 
especially for maturity and experience. 

The evidence from Figure D-5 of a phenomenon of "rising through the 
ranks" in the advisory system is heartening to us. The sample is relatively 
small—183 individuals. For this group, at least, comprising most of the 
members of five senior advisory bodies of the Department of Defense, with 
a median age of 50 in 1969, the individuals were first tapped for advisory 
service—not necessarily in the Department of Defense—at the relatively 
early median age of 37. In general, this must have been advisory service on 
other bodies, since the median age of the senior bodies of the Department 
of Defense has not changed much in the last 15 years. 

No similar study of age at first advisory service has been made for the 
NRC advisers. In other respects, the age analysis of the Department of 
Defense committees does not reveal features significantly different from 
those of the NRC committees. 

GEOGRAPHIC DISTRIBUTION 

Table D-3 shows no large difference between the geographic distribution 
of all NRC advisors and that of doctoral scientists in the 1968 National 
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Register. The New England and South Atlantic regions appear to be 
somewhat over-represented in those terms, while the West North Centra 
and East South Central regions are somewhat under-represented. When it 
comes to the 35 "policy-related" committees, however, the relative 
representations from the New England, Pacific, and Mid-Atlantic regions 
rises markedly at the expense of most of the others, especially the South 
Atlantic region. Figure D-3 shows how the several regions are demarcated. 

INSTITUTIONAL DISTRIBUTION 

Data on institutional representation on committees are incomplete. There 
are preliminary indications of a high concentration of the doctoral 
graduates of a relatively few particularly prominent universities. This is 
not surprising in a system that seeks excellence as the first criterion of 
selection and is therefore inclined to turn especially to the institutions 
recognized as having first-rank standing. It can be a pernicious situation, 
however, if it means that individuals of high quality in less well-kno * n 
institutions are therefore more likely to be overlooked. We feel that this 
danger must be guarded against. 

DISTRIBUTION BY TYPE OF PROFESSIONAL AFFILIATION 

Figure D-2 indicates that among NRC advisers, government agencies and 
nonprofit organizations are over-represented by comparison with the 
distribution of doctorates, while the colleges and universities, industry, 
and self-employed persons are under-represented. Again, however, the 
departures are not such as to raise serious questions of unbalance. It is 
noteworthy that in the senior committees of the Department of Defense, as 
shown in Figure D-6, the colleges and universities and the government 
have relatively less representation and industry has relatively greater 
representation than among NRC advisers. 



APPENDIX E 
Selection, Recruitment, 
and Motivation 

Here we are concerned with the selection of individual members of com- 
mittees—with how they are brought into advisory service. 

The total number of science advisory appointments in fiscal year 1970 at 
the national level was about 15,000, as shown in Table D-l of Appendix D. 
If we assume that the terms of appointment to the average continuing 
committee are three years, and that the life of the average ad hoc com- 
mittee is three years, then one third of the appointments, or 5,000, would 
be made each year. We estimate that 2,000 of these may be filled by 
reappointment of the incumbent on a continuing committee. If so, then 
perhaps as many as 3,000 new advisers are appointed each year. This 
assumes that new committees established and existing committees ter- 
minated are equal in numbers of members, so that there is zero growth in 
the total number of advisers in the entire system. 

We have no statistical data on present practices to compare with this 
very rough estimate. It appears reasonable to us—if only as a 
desideratum—and not discordant with present policies. 

56 
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AVAILABILITY OF ADVISERS 

Manpower estimates indicate that, in general, advisory services are not 
likely to be manpower-limited except in a few special areas. Studies made 
by Lindsey R. Harmon of the NRC Office of Scientific Personnel at the 
request of this committee indicate that in the age bracket under 40 
years—to take just part of the potential supply—the supply of potential 
doctoral-level advisers seems adequate.70 In gross numbers, about 
124,000 men and women earned doctoral degrees at U.S. universities in 
the physical and life sciences, engineering, mathematics, and the social 
sciences during the period 1958-1969. Of these, about 20,000 were 
citizens of other countries. By field of specialization, the number of 
doctorate recipients under 40 also seems adequate, with one possible 
exception. Econometrics, with only 142 U.S.-citizen graduates in the 12- 
year span, and a slow growth rate, is about the only field in which it might 
be relatively difficult to find a not already overloaded person with the 
qualifications desired for government advisory service. Thus, iden- 
tification, selection, and motivation seem at first glance to be more im- 
portant problems than any shortages of advisory talent. 

On closer scrutiny, however, certain kinds of manpower limitations ap- 
pear. Many of the national problems now coming to the fore are in 
interdisciplinary or transdisciplinary areas in which the number of ex- 
perienced people is still relatively limived. Even in the traditional fields, 
the imposition of a series of distribution requirements or other special 
requirements—geographic location, experience, age, sex, ethnicity, sector 
of employment, proprietary or nonproprietary employment, and so on— 
could diminish the effective populations to the point where manpower 
limitations became important. Application of the usual subjective criteria 
for selection of committee members would further attenuate the supply. 
With the possible exception of technical committees operating in highly 
specialized fields, however, we believe that science committees are likely to 
have ample numbers of qualified persons to draw on. 

From time to time, we have encountered statements that qualified 
younger scientists and engineers were increasingly unwilling to serve on 
committees. Discussions with young scientists and some informal and 
limited inquiries among sponsoring organizations have convinced us that 
the problem is less severe than we had thought. We believe that many 
young people are highly motivated to serve, but that they are more 
selective than before in accepting assignments. Thus the problem of 
locating good people and matching them to advisory assignments is more 
demanding than that of interesting them in serving. 



58 
THE SCIENCE COMMITTEE 

CRITERIA OF SELECTION 
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academic departments are applicants for awards in the programs being 
considered. Industrial scientists should not sit as members of committees 
that will recommend actions likely to affect the fortunes of their com- 
panies. Other forms of conflict of interest—involving ownership of equities 
in a company, industrial consultancies, and the like-also must be 

considered. c ,, ki^.i. 
The problem becomes especially difficult when a field is so highly 

specialized that only a few advisers of top quality can be found, and also 
when the activities of the agency requesting advi« are so pervasive in a 
field of expertise that almost all advisers with the technical competence 
required are related to the agency in some way. They may have received 
research grants or fellowship support from the agencv, made application 
for such grants, served as consultants to the agency, or been employed by 
industrial contractors. This is especially true of the most competent in any 
field. As examples, one thinks of the relationship of the Atomic Energy 
Commission to nuclear reactor development, of the National Instrtutes of 
Health to policies for the support of biomedical education, and of the 
National Aeronautics and Space Administration to exobiology. 

Where, for any reason, conflicts of interest must be accepted in order to 
obtain adequate expertise, it is important that hey be known to all 
members of the committee, and to the spoi soring and requesting 
ajjencies. This is not only to ensure that the possible biases are in the open 
but also to assist the members who have such conflicts to make necessary 
compensations in their own thinking and judgment. 

Clear statements of the task assigned the committee, and of any pos- 
sible conflicts of interest among its members, can do much to assure the 
likelihood of public confidence in its conclusions. 

PREFORMED JUDGMENTS 

When a committee is expected to clarify an issue by reviewing facts and 
arriving at judgments, it is of course desirable to avoid the selection of 
members who have already made up their minds, especially any who may 
have taken such strong positions as to be fairly presumed to have lost some 
degree of openness to other views. With regard to controversial questions 
that have come under wide discussion among scientists, it may be difficult 
to find individuals immersed in the subject who have not already, and 
often publicly, formed strong judgments on the points at issue. In such 
cases the best procedure, sometimes the only adequate one, may be to 
select a committee that is carefully balanced among divergent preformed 
judgments, and to name as its chairman a tactful individual of widely 
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recognized distinction who is not an e::pert in the field but who is 
equipped to understand the issues and to sharpen them for discussion. 
The result may not be any substantial consensus among the experts, but 
may be valuable in clarifying issues and the reasons for disagreement 
among highly qualified judgments. 

An example was the question, in the 1950's, of the genetic effects of 
atomic radiation. Leading geneticists were in deep disagreement, and 
many had taken strong public positions. Confronted with the task of 
appointing a National Academy of Sciences committee to seek sound 
judgments, Detlev W. Bronk, President of the Academy, named in- 
dividuals on all sides of the matter, and selected as chairman Warren 
Weaver, a mathematician and biologist, not a geneticist. The committee, 
under Weaver's leadership, succeeded in clarifying and agreeing on what 
was known, what was unknown or only partially understood ai.d therefore 
subject to differing judgments, and what needed to be done to explore the 
most crucial questions further. 

Another risk in committee consideration of controversial issues arises 
when far-reaching political or national policy decisions hinge on them. It 
may then be nearly impossible to select a committee that will be widely 
acceptable, inside or outside the scientific community, as capable of 
rendering a finding that is both expert and impartial. The stage may then 
be set for an agency of government to name a committee of individuals 
who are undoubted experts but whose views are known to favor the 
current government policy or point of view. Appendix B mentions the 
useful contributions of scientists to public discussion of the ABM issue. 
One potentially negative and perhaps unavoidable result is that it would 
now be extremely difficult, should the need arise, for anyone to select an 
expert committee on that issue that would enjoy wide credibility. Cer- 
tainly, any committee selected by an agency of government would be 
suspected by many of having been chosen to confirm the current policy. 

APPLICATION OF CRITERIA OF SELECTION 

The selection of members of a committee is the duty of the organization 
that accepts responsibility for the reliability of its report rather than that 
of the organization that requests the advice. Suggestions about qualified 
persons, especially when the task requires a high degree of specialization, 
are always in order, bu* final decisions about the membership must be 
made by the responsible organization. Where a continuing committee is 
concerned, the committee itself should participate in the evaluation of 
qualifications of new members because those who have already served are 
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in a good position to apply the subjective criteria for selection. Staff 
members of long experience in working with committees can be extremely 

6A committee should be sufficiently broadly based that all, reasonable 
ways of looking at a topic will be given consideration. One cannot set out 
categorical rules for this because the requirement »s different with 
different committees. The personal biases that may be a hazard jm a 
committee called upon to assess current problems and needs in physics 
will not be the same as those that may influence the judgment of members 
of a committee on urban planning. Great sensitivity is tequircd in the 
appointment of committees to identify the perspectives that should be 
represented, and the biases that should be guarded against. Indeed, those 
who appoint committees must recognize their own biases. 

The uniqueness of committee tasks requires that selection criteria be 
applied with understanding of the special circumstances within which the 
committee will work. These vary widely. It is understandable then that the 
approach to selection would be almost completely empirical and that the 
record would show not a few mismatches between people and committees. 

A few generalizations can be made. Some individuals like to work on 
very sharply focused problems; others prefer unstructured problems. The 
former are of greatest value on technical committees, where the problems 
are well defined and the scientific content high. The I tter are most 
effective on committees that must work at or beyotid current frontiers of 
scientific knowledge or in policy areas in which new problems are being 

tackled 
Experience suggests the value of peer judgment in determining quali-, 

fications for certain assignments. Over a wide range of kinds of selection, 
peers who know the candidate well are the best qualified to evaluate him. 
At the same time, the candidate knows his own interests; this argues for 
letters of invitation that contain reasonably complete descriptions of what 
a committee is being asked to do. so that the recipient of the invitation can 
judge soundly whether he is qualified and willing to give time to the task. 

The question of age as a qualifier in the selection of committee members 
has been much discussed within the National Research Council and 
elsewhere. Sagacity does not seem to be age dependent: Some persons are 
ready at age 25 to be wise and effective advisers; others will never be. 
Experience and the quality we have referred to as "connectedness - 
knowing the ways of the world-are. of course, related to age. but the 
ability to profit from experience is not. Imagination and capacity for 
innovativeness are qualities that appear early and are retained by some 
into advanced age. 

Finally, we must mention the quality of individual "visibility.   The age 

. 
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member is expected to serve as an individual and not as a representative of 
any institution or organization. 

There is a general tendency within the NRC to call repeatedly on unusu- 
ally effective people. This, however, is not done on a consciously planned 
or prescribed regimen whereby participants progress in an orderly fashion 
from panel to committee to board to chairmanship. Committee service 
gives a person visibility, and new or young talent expressing itself through 
active committee participation and accomplishment is recognized; the 
individuals involved are asked to assume more responsibilities as they gain 
wider experience. 

There seems to be widespread recognition that among the very large 
popuiatu ii of scientists and engineers, a great many potential advisers of 
the highest quality are overlooked because of the inherent difficulties in 
identifying them. The gravity of the situation is almost impossible to 
measure, but it is probably getting worse. The total number of scientists 
and engineers in the United States has doubled in the last 20 years, from 
790,000 in 1950 to about 1,600,000 in 1970. In that period, while the 
individuals have changed, the circle consulted for nominations has 
probably not widened very much, and the numbers of people well known 
to them are probably about the same. Thus it seems inevitable that under 
this method of selection, the proportion of the whole scientific population 
that is considered for appointment has shrunk. 

From time to time, attempts are made to throw the net more widely. 
One way to do this is to take advantage of various centralized rosters. The 
National Register of Scientific and Technical Personnel, maintained by 
the National Science Foundation, contains information about those 
scientists—and a sample of engineers—who are deemed by their 
professional societies to be eligible for inclusion in the Register and who 
are willing to fill out a questionnaire. In cooperation with the major 
professional societies, the National Science Foundation updates the 
Register every two years. The information provided by each respondent— 
biographical, educational, professional—is coded and computerized. The 
1968 Register contains information about some 297,000 scientists, an 
estimated 60 percent of those eligible. The number of doctoral scientists in 
the Register at any one time has been estimated to be around 75 percent of 
all doctoral scientists.71 Evidently, useful current information exists in the 
Register, and, on occasion, it has provided the names of people who might 
be asked to take on certain advisory tasks. In practice, iiowever, the 
Register has not proved effective as a means of locating advisers. For one 
thing, it contains none of the information needed for the application of 
subjective criteria—no quality information, in other words, except for 
what can be inferred by reading between the lines. One is defeated by the 
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sheer numbers in the Register. Second, it has proven difficult to obtain the 
needed information within a reasonable time. With limited financial 
resources, the Foundation has not been able to set up an information 
system that permits immediate access to the file except in extremely rare 
circumstances. Finally, the Foundation has taken the position that the 
information is privileged, because it contains such things as salary data, 
and has not been willing to release any of it except under carefully con- 
trolled conditions. The result has been to limit the usefulness of the 
Register in providing statistical data about the scientific population. 

Some organizations have files of their own to which they resort when 
names of advisers are wanted—as a supplement to the "telephone 
method." The NRC Officeof Scientific Personnel, for example, maintains 
a roster of persons who can be invited to serve on awards committees for 
fellowships and associateships. Every five years or so, the chairmen of 
doctorate-granting university departments in the sciences, engineering, 
and mathematics are invited to nominate those of their Ph.D. graduates in 
the last few years whom they deem unusually well qualified for committee 
service. 

At the same time, members of the various NRC divisions are invited to 
nominate colleagues for the same purpose. The names submitted are then 
screened by the NRC divisions, and a roster is drawn up by field of 
specialization. In the compilation of 1966. foi example, the names of 3,869 
persons who had received their doctorates between 1945 and 1955 were 
added to the roster. Copies of the roster were made available to the various 
NRC divisions. The roster has been exceedingly helpful to the Office of 
Scientific Personnel and helpful to some extent to NRC divisions. It has the 
expected shortcoming that nominees in some of the newer fields are less 
numerous than those in traditional fields. An additional difficulty is that 
for most kinds of committee, the subjective criteria enumerated above are 
regarded as being especially important tor selection, and, as pointed out 
with regard to the National Register, mere lists of people with objective 
information about each are difficult to use in the normal selection process. 

In 1969, as part of the Study of the Utilization of Young Scientists and 
Engineers in Advisory Services toGovei..inent. the NRC divisions screened 
nominations of 494 scientists and engineers who had been nominated by 
their doctoral department chairmen and who were 36 years of age or less. 
The divisions were able to second the nominations of 170 cf the 
nominees, and information about there people was included in a roster 
that was made available to all divisions. The roster was transmitted to the 
divisions with a letter from Philip Handler, President of the National 
Academy of Sciences, asking that these nominees be given consideration 
when new committees were appointed. The divisions were asked to report 
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any actions taken as a result of this experimental project to involve 
younger people in NRC committees to a greater extent. Early reactions to 
the list pointed to the following needs: (a) more precise identification of 
scientific specialties—"physical chemistry." for example, was not suffi- 
cient, (b) a way of entering additional quality indicators and indicators of 
the nominee's interests, and (c) a greater number of names of people now 
employed in industry or government as compared to those in academia. 

Our interviews and the data «hat we have been able to gather suggest 
that agencies are prepared to appoint younger advisers when they can 
identify them and evaluate them. Some 14 percent of NRC committee 
members are 40 or under, and a little more than 4 percent are 35 or under 
(Figure D-l. Appendix D), More to the point, the typical DOD adviser was 
37 when he was first appointed to a committee in DOD or elsewhere of 
sufficient importance to be listed in his curriculum vitae (Figure D-5. 
Appendix D). A quarter of DOD committee members were under 33 when 
they were first recruited to committee service. The difficulty seems to be 
noi that the talents of younger scientists are discounted, but that once a 
younger man is found, he is called upon again and again during the next 
20 years or so while other younger men of talent are passed over. Agencies 
need to tap more regularly the bright young men coming along. 

PROPOSED ADDITIONAL METHODS OF SELECTION 

Several additional methods that seem worthy of trial have been suggested 
to us. The "snowball technique" would start with nominations solicited 
from a relatively few trusted nominators. The nominees themselves would 
then be asked to suggest other colleagues in specified categories for ad- 
visory service, and so on. in chain-letter fashion. The process might begin 
with 20 carefully picked nominators, and a multiplying factor of five might 
be used. Two or three successive stages would yield perhaps 1.000-2.000 
unduplicated nominations. This could be done in various sectors of special 
interest: e.g.. industry, younger people, emerging fields. Such a method 
would take full advantage of peer judgments and might well turn up 
advisory talent that would escape more conventional searches. It would 
not obviate the need for boldness on the part of sponsoring organizations 
in appointing a few relatively unknown people. 

Another suggestion is a combination of the "old boy" technique and the 
centralized roster. Instead of a list of potential advisers, a roster of nomi- 
nators would be compiled for use in identifying advisers when they were 
needed. The nominators, as always, would have to be knowledgeable 
people with reliable and responsible judgment. They would be distributed 
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throughout the various disciplines and sectors of interest. Upon 
telephoned request, they would nominate members of their organizations 
relatively promptly when the specific committee assignments were 
described to them. This method would have the advantage of producing 
nominations to specification as contrasted with the storing of information 
about potential advisers in a large pool. 

Perhaps the most innovative suggestion that has come to us is for a pro- 
cess of open nominations or for self-nominated committees. In the first of 
these, a proposed committee assignment would be described in a pro- 
fessional journal or in a circular letter, the qualifications of members 
specified, and people invited to nominate themselves, if they believed they 
were qualified, or to nominate colleagues. The qualifications of nominees 
would then be screened in the usual way. Self-nominated committees 
would enable entire groups to come forward and work on a problem, with 
the assurance that their reports would be read, even though the groups 
would not possess delegated authority. Both of these procedures might 
indeed draw forth hidden talent and would certainly identify the strongly 
motivated. Obviously, any organization that considered such a procedure 
would have to recognize the hazard of receiving far more nominees than 
could be effectively utilized and of often being subjected to pressure from 
those who had not given adequate thought to the requL-ements for ad- 
visory service. 

It has alsc Iwen suggested that files containing information about re- 
search awards or fellowship awards made by agencies and foundations 
might be used to locate persons with the scientific abilities needed for ad- 
visory service. This method might be useful as a supplement to some of the 
foregoing methods that rely more on subjective criteria. 

RECRUITMENT 

The problem of recruitment is important for two reasons. The first is axio- 
matic. If a topic is worth a committee's time, the advice given should be 
the best available. And second, many committees are concerned with 
matters pertaining to the organization and welfare of science itself. They 
are asked to consider the needs of a discipline, to select investigators for 
research grants, to award fellowships. It is not enough that the members 
of such committees be well qualified; if they are acting on matters 
affecting the profession, they should represent the profession fairly. The 
committees are reporting to agencies that are answerable to the nation at 
large, and the committees should be subject to the same democratic 
principle. It will not do to choose only people whose names happen to be 
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mathematics, earth sciences, and life sciences. The scnunais were 
generally recognizer", as g'vi »g a high degree of motivation to many ol the 
participants. As of 1970, sc le 40 of their alumni reported that they had 
taken part in at least one advisory activity of the Department of Defense 
subsequent to their seminar experience. Only one indicated a lessened 
interest in participating in DOD advisory functions. 

Another example is JASON , an organization of university scientists, 35 
to 40 in number, formed by the Institute for Defense Analysis (IDA). Here 
too, the primary activity is an annual summer study of six or seven weeks' 
duration during which JASON members devote themselves to significant 
technical problems related to the national interest. In addition, through 
the remainder of the year, members gather occasionally for weekend 
meetings designed to help them keep abreast of scientific problems of 
interest to the government. They often also serve in advisory capacities to 
other agencies, JASON members are generally drawn from among the 
young faculty members of universities. Besides their direct usefulness in 
the matters to which they address themselves in JASON , they gain the kind 
of exposure to governmental problems that often is a major factor in 
securing younger members for advisory committees. 

Another example is furnished by the workshops conducted by the Na- 
tional Academy of Engineering. In 1969, the Academy sponsored a work- 
shop on "Systems Approaches to the City—A Challenge to the University" 
to provide an introduction to team attacks on urban problems. One 
hundred and seventy-three persons participated, including a number of 
younger people. 

In addition to these methods, it has been suggested that special means 
be provided to involve younger people in advisory roles of a productive 
variety. For example, they might be asked to serve as consultants to 
committees and to prepare background papers for the committees. In- 
ternship programs, in which younger peopl»" would serve for a period of 
time as temporary staff members, have also been suggested. 

Finally, the suggestion has been made that sponsoring organizations 
give highly visible evidence that they want more representatives of 
minorities to serve on advisory committees. A sharp break with past 
practice is needed, not a gradualistic approach, if the energies and interest 
of these presently underutilized groups are to be captured. 

MOTIVATION 

Throughout our history, scientists have responded positively to their 
government's request for advice. We believe that most scientists are 
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prepared today to serve as advisers if called upon to do so. And yet we 
cannot in good conscience fail to examine the reasons that motivate 
scientists to serve or to ask whether useful steps could be taken to increase 
incentives and minimize the effect of disincentives. 

We are concerned, of course, not just with inviting people to "sit on 
committees," but with asking them to provide advisory service—to take an 
active role, to contribute to the solution of a significant national problem. 
Effective performance on a committee is much more than a matter of 
possessing technical competence. The highest scientific competence will 
not avail if its possessor is not moved to /mt his energies into the task. 
Committment is important. A calling—that of national adviser—is in- 
volved to a considerable degree. 

In this regard, it is necessary to consider tht relation of advisory roles— 
especially their requirement of time and effort—to the life style of the 
scientist. Traditionally, in the early stages of a scientist's career, his 
commitment has set a life style that precludes distraction. These are 
usually the years of greatest accomplishment, and the young scientist 
devotes himself wholeheartedly to his research. If he is at a university, he 
also teaches, but the line between research and teaching is almost in- 
visible. Into the middle thirties of his life, he is interested primarily in his 
own field and in his contribution to its intellectual development. Most of 
his friends and colleagues are in the same field and he knows very little 
about the national problems of science. He travels to scientific meetings 
and specialized research conferences and subscribes to the leading 
research journals in his field. He gladly gives time to refereeing papers that 
his colleagues have submitted for publication, but that is so much a quid 
pro quo and so close to his own interest in keeping up with his field that he 
seldom regards it as a service. He guards his time and critically examines 
requests to give time to activities outside his research interest. If he ever 
does so, the activities are likely to be those closely related to research— 
departmental selection of graduate students, the graduate curriculum at 
his university, obtaining funds to support his research, standards in his 
field. Service on a committee, however important its task, ranks low on his 
scale of priorities. 

As the scientist grows older, his interests usually broaden. He gains in 
reputation and is likely to receive invitations to take part in activities out- 
side his own field, including committee assignments. He will probably 
accept some of them because he views his responsibilities now in a 
different light. If he is truly distinguished, however, he maintains his 
interest in research. He is still jealous of his time and still critical of the 
poorly defined advisory task. He may be willing to serve on a committee, 
but he approaches the task with some distaste. 
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Or o it went until recently. Now the attitudes of scientists toward help- 
ing to !,olve social problems seem to be changing. Criticism of the isolation 
of the scientist and realization by scientists themselves that critical 
problems will not be solved without their participation are having their 
effect. As in the depression days of the 1930^ and the World War II 
period, social problems—as contrasted with those of pure science—have 
become so important that scientists, including, and perhaps especially, 
young scientists, are looking beyond their fields to see where they can 
make their contributions. To the extent that advisory service seems to be a 
productive way to attack the ills that beset society, scientists will make 
time available for it if asked to do so. However, they are not entirely 
confident that advisory service is productive. 

For one thing, there is the problem of alienation. The scientific enter- 
prise within government and outside it has become so large and so im- 
personal that many scientists feel left out and frustrated in their desire to 
help. Regardless of the cliches repeated by some popular writers, science 
has always had a highly personal style. Scientists—as much m ether 
people—work closely with their colleagues, are encouraged nnd 
stimulated by them, look to them for help, and feud bitterly with them. 
They are put off by the sheer size of the scientific enterprise now, by the 
large numbers of people in it— very few of whom they can know—and by 
the growing bureaucratization of government science. The relatively small 
numbers of advisers reinforce this feeling of exclusion: The probability is 
shrinking that an individual scientist or his immediate colleagues will be 
asked to come to Washington to serve. Other scientists have been 
alienated by what they feel is the improper use of science and technology. 
The Vietnam war has intensified many of these concerns. 

Another problem is that of fear of co-option—the belief of some 
scientists, especially those who are most outspokenly critical, that they are 
being invited to serve on a committee in order to silence them. The 
situation in science is not unique. Whenever an institution is opened from 
the top of the authority slracture and dissidents are invited in, the 
newcomers ask themselves whether they are being co-opted. Situations of 
this kind occurred in the labor movement of the IQSO's and exist today in 
the minority-group movements and the efforts to involve students in 
university government. 

To understand motivation, it is necessary to examine the attitudes of the 
institutions that employ the prospective science advisers—the universities, 
colleges, and industrial and government laboratories. What opinions do 
they hold about service on national committees? Do they encourage such 
service? During the period immediately following World War II, 
universities and industrial companies dfffered in the extent to which they 
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encouraged members of their science faculties or scientific staffs to serve 
as advisers. Some universities were deeply involved; others-quite as 
prestigious-were not. Some companies participated; others did not. 
During the 1950 s and most of the 1%0's, however, advisory service came 
to be in good repute almost everywhere. Indeed, the number of faculty 
members who were absent from their campuses at any time because of 
advisory duties in Washington became a matter of embarrassment to 
many universities. Near the end of the 1%0's. attitudes began to change 
again—away from encouragement and toward tolerance. The complaints 
ot students that their teachers were away too much was a factor. Another 
was the attack launched by campus militants against defense-related 
associations and, by extension, against all associations with the federal 
government. On a few campuses, invective has been aimed at national 
advisers. Although the number of such incidents connected with advisorv 
service per se\s rtiU small, this opposition may become a factor to be 
reckoned with in the future. 

Occasionally, employers may urge scientists to perform advisory func- 
tions that the scientists themselves regard as unproductive and would pre- 
fer not to accept. The reason usually given by the employing organization 
is that representation on national committees carries prestige value If the 
^inclination of the scientist to serve is based on reliable judgment 
however, the insistence of the employer does not serve the cause of 
eftective advisory service. 

Finally, perceptions of the pathology of the advisory system, as dis- 
cussed in Appendix F, may heavily influence the prospective committee 
member s decision whether or not to serve. Such perceptions constitute a 
strong disincentive when they come into conflict with idealism, loyalties to 
other causes, or simply the wish to invest one's time as wisely as possible 

REWARDS OF ADVISORY SERVICE 

The major satisfaction that mosi science advisers seek to gain from their 
service is a sense of achievement in contributing to significant work. With- 
out the prospect of such achievement, they are unlikely to accept advisorv 
assignments. By such achievement, they feel amply repaid. The im- 
plication for this report is that improvements in the effectiveness of 
committees can increase accomplishment and enhance the rewards A 
special point is that efforts should be made by the organization sponsoring 
a committee to let the members of the committee know what was ac 
comphshed after the report was submitted. Follow-up activities with 
occasional reports to the committee members, seem highly desirable' 



APPENDIX E 73 

Committee members receive recognition for their work and gain kudos 
of various kinds: some publicity, their names on the report, occasionally 
attribution of sections of the report to the authorship of individual 
members, and—rarely—special citations for their work. 

All of this could appropriately be enhanced. Public announcement of 
the appointment of the committee, including ? r.tatement of the com- 
mittee's task, should be made nationally and also through committee 
members' hometown newspapers. Interim news releases where ap- 
propriate, and especially a news release about the final report of the 
committee, should be provided. Letters of thanks at the conclusion of the 
advisory assignment might go not only to the committee members, but 
also to officials of their institutions. The latter should be told rather ex- 
plicitly what the task of the committee was. 

We pointed out earlier that committee work can be educational for ad- 
visers—sometimes highly so. Such opportunities are probably most 
effective when they are informal and unforced. Occasionally, it may be 
possible to enhance them by special arrangements. One chairman did this 
successfully by including in the plan for each committee meeting a 
discussion of some scientifically interesting and relevant topic. 

We considered whether financial rewards should be given to science ad- 
visers. Several of the federal agencies pay their advisers a modest 
honorarium in addition to reimbursing them for their expenses. Other 
federal agencies and the National Research Council pay only the travel 
expenses—seemingly without encountering difficulties in obtaining able 
advisers. Participants in sustained working groups—for example, summer 
studies—are usually paid. But for normal committee service, pay seems to 
be regarded as secondary in importance to other rewards. When honoraria 
are offered, they are not large in comparison with consulting fees and are 
probably not decisive in determining whether a scientist will accept an 
advisory assignment. We do not recommend that payment of honoraria be 
made a general practice, but it is a legitimate question to raise. Financial 
reward is a form of recognition that society employs. Scientists are paid to 
give talks at colloquia, to consult in industry, and to write articles. Should 
they not be paid for time spent in advising the government? A few people 
would take their advisory responsibilities more seriously if they were paid 
for them. Some advisory tasks—the writing of position papers, for 
example, or the drafting of lengthy sections of the report—take time away 
from the scientist's other activities and constitute more than the normal 
advisory load. 

In the National Academy of Sciences and National Research Council, 
where, as noted in Appendix A, the founding Act of 1863 prohibits com- 
pensation for advice, the position is taken that the no-compensation 
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provision lends important strength to the independence of the advisory 
service. Advisors have nothing to gain except the satisfaction of service 
and the possibility of an enhanced reputation for wisdom. Also, most of 
the advisors are on salaries from their own employers that do not stop 
while they are doing committee service. Still, such service may and often 
does cost them extra income that they might otherwise have obtained 
through their consulting activities. Nevertheless, in actual practice, few 
objections to the no-compensation policy are heard, and few individuals 
are known to have declined to serve because of it. 
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APPENDIX F 
Desiderata and 
Pitfalls 

That the science advisory committee as an auxiliary of government holds 
an honored place on the American scene is undeniable. The brief history 
contained in Appendix A and the general account of the role of such 
committees given in Appendix B by their nature tend to emphasize the 
positive aspects of the system that has developed. Such an emphasis is 
justified by the overwhelming evidence that by and large the system has 
succeeded in bringing a high quality of scientific and technical talent to 
the assistance of the government, much of it contributed without material 
compensation, on myriad issues, including some of the most difficult and 
portentous that the country has faced. i 

Of course, the record is far from stainless. Some committees have been 
highly successful, and some have become bitterly frustrated or have failed 
totally to accomplish their objectives; most fJl somewhere between these 
extremes. 

We enumerate here some of the conditions to be sought and pitfalls to 
be avoided. 
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THE NEED FOR A COMMITTEE 
i 

It is relatively easy tö establish a committee. It is not so easy to ensure that 
a committee will be effectives Indeed, if an agency wants merely to defer 
action on a question, it may appoint a committee. A former assistant 
director of the Bureau of the Budget recently had this to say: "In my 
experience, nothing was simpler than to set up an advisory group. It 
started wheels tyrning, it bought time, it was a surrogate for action, and it 
produced a kind of structural grandeur. It implied that somebody was 
taking charge of a problem, and perhaps things would work out. This is 
the way of governments." He added. "The advisory committee system has 
its own laws of inertia and there exists no satisfactory mechanism for 
insuring its productivity or its accountability."72 

Before a committee ii established or a task is assigned to a committee a 
number of questions should be asked and answered to the satisfaction of 
the proposed sponsoring organization. They are of highly legitimate in- 
terest to th^ committee membership as well. Th.  first question should 
always be whether the task could be performed as «ell another way If it 
appears that an individual could do the job as well, an individual should 
probably be asked to do it. After Abraham Flexner had started his land- 
mark study of American medical schools for the Carnegie Foundation for 
the Advancement of Teaching, Henry  S.   Pritchett,  the  foundation 
president, asked whether he should not have an advisory committee to 
direct him. Flexner was able to stave off the idea, and he finished the study 
single-handed.73 His report remains one of the most comprehensive 
incisive, readable, and influential ever written in the realm of policy for 
science. 

On the other hand, there are cases in which even though the report of an 
individual could be expected to be fully as competent as that resulting 
trom the deliberations of a committee, the use of a committee is still 
preferable. A report gains weight from the evidence of agreement among a 
number of known and respected persons. The award of grants and 
te lowships is a case in point. One wise and perceptive individual might 
select as successfully as any committee most of the time, but action by a 
group gives confidence to sponsor and successful and unsuccessful ap- 
plicant alike that the selection has been fair and well judged 

CAN THE COMMITTEE PERFORM? 

If the need for a committee is clear, the question remains whether the con- 
ditions are such that a committee can perform satisfactorily. This involves 

1 . 

I i 
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the subsidiary questions of whether the problem or issue placed before the 
committee is properly defined, whether the information necessary for its 
adequate consideration will be available, and whether conditions are such 
that the committee can expect its report to be effective. 

Appendix B discusses the roles that are played by science advisory com- 
mittees in government, while Appendix C outlines in more specific terms 
the types of committee that have become familiar in the advisory system. 
It is clear that these committees are called upon for a very wide variety of 
tasks involving very different qualifications in matters such as detailed 
technical knowledge, broad judgment, sensitivity to nonscientific factors, 
and the ability to place scientific questions in a larger perspective. 

While examples can be cited of both good and bad performance in each 
of the roles described, it is important to avoid placing in the hands of a 
committee a task that can be better handled in another way. An example 
of a task in which committees find it especially difficult to be effective is 
that of advising on the division of limited resources among projects or 
fields. Ideally, recommendations for "cutting the pie." especially when the 
total size of the pie is specified, might be regarded as best done by a wise 
and knowledgeable group of "outsiders" who can be expected to know 
what balance will be best. But in practice, the members of such a group 
are likely to experience a difficult conflict between adequate represen- 
tation of their several fields and the necessary detachment from their 
special interests to serve as a panel of dispassionate judges. They can more 
easily define a "maximum reasonable program," but this may not be 
helpful. It may be that the allocation of limited resources is simply not an 
appropriate task for a committee. 

In general, this question of the appropriateness of various kinds of task 
for committee consideration seems to have been little studied from the be- 
havioral and group-dynamics points of view. Studies along such lines 
might prove very enlightening. 

- 

DEFINITION OF TASK 

The definition of the committee's task calls for careful consideration. Is it 
a task that can be accomplished within the time that committee members 
can reasonably be expected to give? Is it defined in such a way as to be 
clear and to set necessary limits, but not to put arbitrary constraints on the 
committee's deliberations? Has an effort been made to generalize the task 
so that the committee's response can have the widest possible usefulness? 
John S. Coleman, Executive Officer of the National Academy of Sciences 
has said, "It might be noted that among the more difficult questions which 
new committees must face in responding to an agency request for 
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assistance is that of formulating the question or the set of questions to 
which the committee should direct its attention. In this situation 
assistance from the Academy's professional staff is often invaluable and. 
indeed, in many of the Academy operations a very considerable amount of 
time is spent by the Academy staff with representatives of the requesting 
agency in sharpening such questions before the Academy accepts the 
responsibility of responding to the request and subsequently identifying 
and recruit ng people to serve on the advisory committee, panel or board 
which may be asked to carry out the task of providing the solicited' 
advice.  '4 

The problem of adequate information varies greatly from committee to 
comnattee. In addressing strictly technical questions, the members of a 
committee often bring with them most of the data required. On the other 
hand, for advisory reviews of governmental programs, and for matters 
involving the missions or operating problems of government agencies 
extensive briefings of the committee, or even extended site visits, may be 
necessary before the members can be expected to grasp all aspects of the 
job to be done. Top-quality staff work is necessary in such cases to make 
sure that the committee is adequately served and the time of its members 
is not wasted. 

Finally, the question of whether its report is likely to be effective is im- 
portant to a committee's morale. The true receptivity of the agency 
requesting the advice, the administrative level at which the committee will 
report, the timing of the request relative to other developments, and the 
general milieu in which the report will find itself, all are important. At the 
same time, if the task before it is adequately explained, a committee will 
usually understand the limits within which it can speak and will realize 
that legitimate nontechnical considerations, budgets, national policies 
and priorities, and public attitudes are all matters that can restrict the 
effect of its report. What should not. but sometimes does, restrict it is 
bureaucratic interference within the agency. 

MEMBERSHIP CONSIDERATIONS 

The selection of the membership oi a committee is obviously crucial, but it 
is far more crucial in some cases than in others. For a purely technical 
task, balance is not ordinarily of special importance except in the sense of 
inclusion of all the necessary general competences. Deficiencies in 
detailed knowledge need not be crippling, for the members of such a 
committee have informal access to colleagues, usually well known to them 
who can readily fill the gaps. But in policy and judgmental matters' 
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committee balance is a prime consideration. Will all reasonabk 
Srt be represented? Is there amon, the members a strong element 
TfTibility and'openmindedness, a readiness to w^gh ^«Jj^ 
readiness to express unusual views and to question the accepted views. 
Tn incination'toward independent judgments but at the same «^ a 
sense of judicious restraint? The desirable quaht.es are P^cfy never 
found in a single individual; they must be sought m some kmd of balance 

Thlp^vShe individual often needs to be considered before he 
is appointed, either because a particular perspect.ve .s needed I**** 
sake or because .  is needed to balance other perspect.ves ta the mem- 
bership. The perspective of the expert is often a point m quest.»«: ex- 
pertnSs is usually desirable, but breadth at some expense to expertness 
mav be more so  Arthur Kantrowitz. in an article on the problems of 
committee objectivity, has written: "The selection of g^*""^ 
has always been beset by the dilemma that one must choose between £« 
who have gone deeply into the subjects under d.scuss.01.. and ****** 
Shave preconceived ideas about what the outcome should be. ajuHho 
who are perhaps unprejudiced but relat.vely unmformed.      ««« 
also the  perspectives of institution  and  ot  d.scpme.   Apart   tro^ 
differences of broad research philosophy, for example, that may ex.st 
b teen the university scientist and his f-^ry colleague ^her on   « 
likely also to sec the scientific community from the narrower po.nt of v.ew 
of hi'own institution. He may consider the ^-gts and weaknesses   f 
different disciplines as he sees them represented there, he *»*» 

aluate students in terms of his own students; and he may judge the 
competence of scientists elsewhere in fields other than ^^*J 
them with scientists at his own institut.on who are m these fields He .s 
almost sure to have strong disciplinary ties and. at ^V^^ t0 

view the problems of science as being the problems of h.s dtsaplme. 
Ind tSere is also the perspective of age. Comm.tte s on long-ran,, 

questions of far-reaching .mportance. whether they «J«^^ 
advancement of science or technology as such or w.th the scent, - 
l^VoZts of larger questions, seem, understandably, to *"-£* 
principally of senior people of wide t****^,££**££ 
iudament But it is precisely such long-range quest.ons that have greater 
mDlkate for the younger men and women who are more l.kely to have 
ÄS«SS th'at are given. This particular manifestat.on of the 
aae balance problem is. of course, common in other connections as well. 
?o8r examp".rthe governance of universities and in the issue of m.n.mum 

^ihe members of a committee, whatever their intellectual qualities, must 
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be people who will apply themselves to the committee's work. To take an 
elementary point first, a person should not be appointed if he is not likely 
to be able to attend most of the committee's meetings. If a member finds 
that he will not be able to attend often, he should step down. Usually in 
the choosing of a committee there are more good candidates than there 
arc places to fill. A member who does not attend meetings has kept out 
someone else who might have made a contribution. When a committee 
reports, the name of an absentee appears on the document beside his 
colleagues' names as 'f he had participated in the committee's work. It is 
an understandable fiction, but it does not enhance the credibility of the 
committee as an institution. The chairman might well state this 
requirement of attendance and participation at the outset. 

But participation at meetings is only part of a committee member's job. 
He must also be prepared to read and digest written material circulated to 
the committee, which, if the committee's assignment is a large one and its 
staff energetic, may run to hundreds of pages, and he must be prepared to 
help write the committee's report. It is easy for a committee whose work 
will issue in a report to forget that the report may well be their only 
permanently recorded and visible product. They may look upon the report 
as a necessary nuisance. Many committee members are not prepared for 
the labor of writing and, if they write anything at all, may write it hurriedly 
and poorly. If so, it falls to ot: -is, even perhaps to the staff, to pull a 
Natistactory report together. 

The most critical single choice in the appointment of a committee is 
usually the choice of the chairman. The qualities of the chairman to a 
large extent determine the success of the committee. He must give firm 
leadership, keeping the committee to its task while encouraging free 
discussion, giving the committee a sense that it is progressing, making 
sure that every reasonable point of view has opportunity for expression, 
that no pertinent points are overlooked. He must make sure that the 
committee's task is clear, that an effective modus operandi is followed, 
that questions of purview and procedure are answered, that access to all 
necessary information is arranged, that necessary staff assistance is 
provided. Ordinarily, it is he who speaks for the committee in interim 
discussions of progress or problems with the sponsoring or requesting 
agency and in intra-agency or public discussions of the report. 

These quaiu:"s of le^Jership in a chairman usually mean that he is also 
a man of firmly held and intelligent views on the subject with which the 
committee is dealing. He must add to his other qualities the grace and 
sensitivity to permit his own views to be presented and considered on the 
same basis as any other. 

In difficult and controversial <• ations. with a committee having the 
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desirable balance among its members, there is danger that the 
deliberations may end in agreement only on trivial points, with no useful 
conclusions on the major issues, unless the committee has a chairman with 
the imagination and resourcefulness to find alternative approaches to the 
task, or fresh ways of clarifying the issues and defining both the area and 
the essence of any unresolved disagreement. 

PROBLEMS OF THE REPORT 

Committee reports can all too easily become bland. The discussion process 
and the editing process, in the search for consensus, can take the bite out 
of the committee's findings and lead to recommendations that are only 
slightly different from the status quo. Minority reports are sometimes 
discouraged and even made impossible unless the dissenting members 
wish to lose their effectiveness as advisers. Interviews with those who have 
had much experience in working with committees indicate that the desire 
to achieve consensus and to avoid minority reports is strong. Resitting of 
evidence and prolonged discussion are resorted to in order to reach a 
consensus. This is understandable and desirable—the aim of the com- 
mittee is to reach one answer if possible, not ten. In the gray areas that lie 
beyond scientific evidence, however, answers are not clear-cut and value 
systems come into play, sometimes covertly, sometimes quite openly. Also, 
what one man may view as the suppression of a valid finding, another may 
regard as an excision of a questionable extrapolation. 

In these situations, the leadership of the chairman and the strength of 
individual members are crucial elements. After a reasonable struggle for 
agreement or consensus, a "maximum area of common agreement" 
solution must not be accepted if the problem is larger than that. Far better 
to define the areas of agreement and disagreement clearly, either by a 
statement acceptable to all or by means of majority and minority reports. 

PRIVILEGED RELATIONSHIP 

The confidential nature of the relationship between committees and 
sponsoring agencies can give rise to a series of special problems. First, it is 
generally accepted that the recommendations of a committee should 
remain privileged until they are released by the sponsoring agency. 
Otherwise the advisory system would degenerate rapidly. On the other 
hand, t ••: sponsoring agency must accept responsibility for the release of 
committee findings, and particularly for clear and public statement of the 
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reasons if the findings are not released within a reasonable time. Such 
action can minimize the suspicion that, in their relations with the public 
or the Congress, executive agencies sometimes use advisory committees to 
enhance the appearance of widespread support for agency decisions or 
programs, but without disclosing the full content of the recommendations, 
which may present a somewhat different picture. 

A particularly vexing question is that of restrictions imposed on the 
individuals of a committee, limiting their freedom to express their views in 
public or before the Congress on matters considered by the committee. 
Any official requirements of national security should be fully understood 
and accepted by the committee in advance. But many controversial 
subjects do not involve such requirementr Executive agencies should be 
able to cnur' on a privileged relationship with advisors up to a point, but 
they cann.t expect to keep the members of a committee silent indefinitely 
because they have rendered a privileged report. Yet if individual members 
of a committee begin to fiscuss in a public forum the controversial issues 
on which the co nmitte. has reported, the result can easily be confusion 
and some perh ips quite unmerited discrediting of the report. The 
deliberations in ommittee meetings, where experts on an equal footing 
can both defc d and deeply question each other's views, usually bring 
some tempering to the views of each, with benefit to balance and wisdom 
of the final result. But this hard-won and often delicate adjustment may be 
lost again by individuals in the heat of public pronouncement or debate, 
where the tempering effect is no longer present. 

No easy solution of this problem presents itself, although the suggestion 
of some kind of statute of limitations has been made. No one can be en- 
joined from changing his mind, but members of a committee might or- 
dinarily be expected individually to "stick with" their collective judgments 
in discreet silence for at least a certain length of time, in the absence of 
new facts or unforeseen developments. 

PUBLIC RELATIONS 

Another kind of problem may arise because the different roles of commit- 
tees are sometimes poorly understood by the public, by the agency the 
committee serves, and by committee members themselves. Something has 
been said earlier about the various kinds of role committees may be called 
upon to play. In addition, whether or not this is publicly stated at the time 
of their appointment, committees are sometimes expected to provide 
reassurance to the public, defend budgets, strike moral postures, and so 
on. Confusion of these roles, especially in areas that impinge strongly on 
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public policy, undermines the affected committee'» report and in some 
degree eroaes confidence in the whole advisory structure. 

Examples of such confusion are not hard to find. A commission that 
was asked to examine the scientifi basis for legislation about pornog- 
raphy was accused of advocating immorality. A committee charged with 
evaluating various technical factors in order to provide a basis for choice 
among alternative methods of disposal of chemical munitions was thought 
to be careless of the environment. To make clear public statements, at the 
time of appointment, of what the committee will and will not be concerned 
with and to seek further means of making the committee's assignment 
known and the committee pro. ess more visible, are obvious antidotes, but 
ones that are often ineffective once the report is out and the public and the 
news media are free to make of it what they will. More serious difficulties 
in this regard probably lie ahead in ihe present era in which the 
separability of roles is increasingly being questioned in our society, 
especially by some of its younger members. 

THE CAPTIVE COMMITTEE 

The freedom of the committee to do its work and present its findings with- 
out outside interference is crucial to the success of the advisory process. 
This is not to say that a variety of kinds of interactions with individuals or 
groups outside the committee are not possible and desirable. But at all the 
vital points of investigation and decision, the committee must be free. 
Difficulties arise when the requesting agency takes an excessively 
proprietary view of the committee and its actions. Continuing committees 
in particular run the danger of becoming captives of the agencies to which 
they are most closely related. 

Such captivity may be the fault of the committee as much as of the 
agency Active and interested committees in existence for a long time are 
likely to develop a strong sense of sympathetic identification with the 
problems and purposes of the agency they serve. This is a situation or- 
dinarily conducive to high morale in the committee and to devoted and 
effective work. But it brings with it the danger of blunted critical faculties 
and reduced readiness to probe, to be skeptical, and to break new ground 
or take a strong stand for major change. 

An agency may seek to avoid the risk of captivity-induced anemia in its 
advisory structure by asking one of the National Academies to provide an 
advisory committee, or a group of committees, usually through the 
National Research Council. This inserts an added layer of vigilance, for 
the Academies and the Research Council are ultimately responsible for 

- 



84 THE SCIENCE COMMITTEE 

the quality of their committees. But the danger remains, and vigilance at 
every level, including the committee itself, is the only real safeguard. 

Rotation of membership, including the chairman, on a fixed schedule is 
usually a wise policy for a long scanding committee, not only to bring fresh 
viewpoints and different personalities to the committee's work, but also as 
one measure to lessen the chance of the committee's falling into a captive 
mentality. Rotation, of course, involves the extra time and trouble to 
inform and "break in" new members. Rotation is especially difficult when 
a committee has hit its stride, and has the twin blessings of an effective, 
smoothly working membership and a first-class chairman. 

EVALUATION OF THE EFFECTIVENESS OF COMMITTEES 

The act of appointing a committee does not absolve the appointing 
organization or the requesting agency of the esponsibility for periodically 
evaluating the committee's effectiveness. A new committee, perhaps 
appointed under the most auspicious conditions, may make little progress. 
A continuing committee that was once successful may become ineffective. 
The Sponsoring organizations should nn attribute the difficulties to some 
incurable defect in committees—"comr Ittees are like that"—but must 
diagnose the difficulties and try to con«ct them. To do so, the sponsors 
must know that such difficultiesi edst. 

Danger signals of many kinds may show themselves: failure of members 
to participate, assignments left incomplete, a slackening pace, dearth of 
new ideas, staff dominance, and criticism either covert or openly expressed 
by members or by critics outside the committee. The sponsors should 
watch for such danger signals and also institute periodic evaluation of the 
effectiveness of a committee, especially of a continuing committee. 

There can be many parties to the evaluation: the appointing organiza- 
tion, the agency or other organization to which recommendations were or 
will be directed (if this is not the appointing organization), the committee 
itself, and one or more of the publics or constituencies to which the 
committee addresses itself. The appointing organization and the agency 
receiving the advice will usually base their evaluations on a comparison of 
the achievements of the comniittee with »he cha given to it. Is the 
(technical) committee making satisfactory progress toward its solution of 
the problem? Is the (policy) committee addressing itself to the significant 
questions? Are the recommendations of the committee making an impact 
on the problems, policies, and practices it was asked to consider? The 
reviewing body may find that the ommittee has been faithful to its 
charge, but that conditions have changed, requiring a redefinition of the 
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committee's mission. A continuing committee can often be transformed 
and given new vitality by redefining its goals and bringing in new people. 
When the NRC Committee Advisory to the Weather Bureau (later the 
Committee on Meteorology) was transformed into the Committee on 
Atmospheric Sciences in 1960, it showed vigorous new activity. The vari- 
ous constituencies can contribute usefully to the evaluation of the work of 
committees—for example, by means of articles or letters to the editors of 
journals or by letters to the sponsoring organizations or the committee 
itself—if they understand what the committee's assignment was. Oc- 
casionally, criticism of committees is misdirected because it is based on a 
false conception of what the commit'.t'; was asked to do. The reception 
given to the report of the Commission on Pornography and Obscenity 
provides an illustration. For this reason, it is urgent that committee work 
be made more visible and the committee process better known by means 
of interim reports, news stories, reports at meetings, and other com- 
munications directed toward the various constituencies, not overlooking 
the public at large. 

WEAKNESS OF THE EXPERT 

Finally, we come to perhaps the most fundamental consideration of all, a 
danger that must be recognized and cautioned against. 

A committee that is consulted on the scientific component in a policy 
decision is expected to be scientific. It is expected to respond objer*:vely to 
the facts. In some cases, this is not difficult because the facts ve con- 
clusive. One cannot have two views about them. In other cases, however, 
the facts are so complicated or so uncertain that the best answer is a 
probable one. In these cases, the scientific adviser stands on much the 
same footing as the diplomat who is asked to advise on the best approach 
in negotiation or the attorney who is asked to predict the outcome of a 
lawsuit. It is probably impossible for him not to be influenced by personal 
biases in making his judgment. The public is used to such biases in other 
advisers, and it takes their advice with appropriate caution, but it 
associates the scientist with objectivity. It is inclined to regard his advice 
as authoritative. The scientist himself, because he is used to forming 
increasingly firm conceptions in his professional work, may not realize 
how much room for bias there is in his advice on policy questions. He may 
claim for his advice more authority than he should. Committees should be 
careful to recognize the unccrUinty in their deliberations and should 
make ii clear to the public that their judgment may be off the mark. The 
public should be taught not to look for a scientific certainty that is not 
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there. A committee should report important disagreements and should 
endeavor to make clear their significance to the decisionmaker. A com- 
mittee is not helpful if it does not aim at a consensus, but the consensus 
should not suggest that the issues are simpler than they really are. 

If there is room for innocent bias in the deliberation of science-in-policy 
questions, there is of course still more room for it in the discussion of 
policy for science. There is no lack of men in science who are devoted to its 
advancement and who can be trusted to work hard to study and promote 
its best interests. They can be expected to put the case for such interests as 
compellingly as possible, but they should not be expected to be able to be 
objective in weighing them against other interests. 

Associated with the automatic, or innocent, bias of the expert is the 
corollary and even more important question of his credibility in the 
broadest political context. This centers around the growing concern of the 
ordinary citizen today that he is being left out of the decision-making 
process. He may agree that there are many problems of government that 
are too complicated for him to understand and that he must go for advice 
to experts, but the worry remains: How can the citizen be sure that the 
expert understands his real needs, that the decision to which he assents on 
the expert's advice is the decision he would make himself if he understood 
the situation? What control does the citizen still have over his govern- 
ment? In a Fabian Tract on the limitations of the expert, Harold J. 
Laski7* wrote in 1931: 

The day of the plain man has passed. No criticism of democracy is more 
fashionable in our time than that which lays emphasis upon his incompetence. 
This is. we are told, a big and complex world, about which we have to find our way 
at our peril. Either we must trust the making of fundamental decisions to experts, 
or there will be a breakdown in the machinery of government. 

But it is one thing to urge the need for expert consultation at every stage in 
making policy; it is another thing, and a very different thing, to insist that the 
expert's judgment must be final. For special knowledge and the highly trained 
mind produce their own limitations which, in the realm of statesmanship, are of 
decisive importance. Expertise, it may be argued, sacrifices the insight of common 
sense to intensity of experience. It breeds an inability to accept new views from the 
very depth of its preoccupation with its own conclusions. It too often fails to see 
round its subject. It sees its results out of perspective by making them the centre of 
relevance to which all other results must be related. Too often, also, it lacks 
humility, and this breeds in its possessors a failure in proportion which makes 
them fail to see the obvious which is before their very noses. It las. also, a certain 
caste-spirit about it, so that experts tend to neglect all evidence *hich does not 
come from those who belong to their own ranks. Above all. perhaps, and this most 
urgently where human problems are concerned, the expert fails to see that every 
judgment he makes not purely factual in nature brings with it a scheme of values 
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which has no special validity about it. He tends to confuse the importance of his 
facts with the importance ofwhat he proposes to do about them. 

Government by experts would, however ardent their original zeal for the public 
welfare mean after a time government in the interest of experts Our business, 
in the years which lie ahead, is clearly to safeguard ourselves against this prospect 
We must ceaselessly remember that no body of experts is wise enough, or good 
enough to be charged with the destiny of mankind. Just because they are experts, 
the whole of life is. for them, in constant danger of being sacrificed to a part; and 
they are saved from disaster only by the need of deference to the plain man s 
common sense. 

Laski quoted approvingly the dictum of a nineteenth century British cabi- 
net officer: "Political heads of departments are necessary to tell the civil 
service what the public will not stand." He urged this as the statesman's 
basic task: "He represents, at his best, supreme common sense in relation 
to expertise." .      . 

In President Eisenhower's farewell address, these warnings are heard 
again. He cautions against proposals for action that are too narrowly 
conceived: "Crises there will continue to be. In meeting them, whether 
foreign or domestic, great or small, there is a recurring temptation to feel 
that some spectacular and costl;- action could become the mirarulon« 
solution to all current difficulties. A huge increase in newer elements of 
our defense: development of unrealistic programs to cure every ill in 
agriculture; a dramatic expansion in basic and applied research . . each 
proposal must be weighed in the light of a broader consideration." There 
is the famous warning against the excessive influence of scientific advisers: 
"in holding scientific research and discovery in respect, as we should, we 
must also be alert to the . . . danger that public policy could . . . become 
the captive of a sdcntific-technological elite." And there is the call for 
statesmanship to maintain the necessary balance: "It is the task of 
statesmanship to mold, to balance, and to integrate these and other forces, 
new and old. within the principles of our democratic system."1 
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