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PREFACE 

The immediate reason I undertook to write this book was an 
invitaLion from New York University to deliver the 1953 James 
Stokes Lectures on Politics. 

The deeper reason was a notion that had been developing 
in my mind for several years (not a particularly original one) 
that the development of public policy and of the methods of 
its administration owed less in the long run to the processes 
of conflict among political parties and social or economic pres­
sure groups than to the more objective processes of research 

and discussion among- professional groups. 
While working with the Public Administration Clearing 

House in Chicago, in as~ocfation with the dozen or more 
organizations of public officials that have their headquarters 
at 1313 East Sixtieth Street, I was struck by the way in which 
a professional consensus, based on the findings of research of 
a scientific or semiscientific nature, often brought about the 
adoption of a new public policy and determined the method 
of its administration. This does not mean that I concluded 
that this process did not need to be under democratic control; 
on the contrary, it began to seem to me that it could operate 
only under democratic control, and that effective democratic 
control depended on an underpinning of this kind of profes­
sional and scientific activity. 

My interest in the subject was intensified while serving in 
the United States Coast Guard, which now administers several 

v 



Government and Science 

of the programs that in the early nineteenth century were 
founded by the organized efforts of scientists-especially the 
steamboat inspection service and the lighthouse ser\'ice, which 
were among the first federal efforts to regulate pri\'atc com­
merce and to provide it with essential services. My interest 
was further developed when I worked in the Bureau of the 
Budget on the legislation that created the Atomic Energy Com­
mission and the National Science Foundation. And it continued 
during several years of association with the Research and 
Development Board of the Department of Defense, first as a 
part-time consultant and as chairman of the Board's Security 
Review Committee, and later, during 1952 and I D!>;~, as the 
Board's Deputy Chairman. 

In this series of jobs I began to be aware that the activities 
of scientists, which had always been unusually influential in 
the public policies of the United States, were becoming respon­
sible for significant changes in the nature of the American 
governmental system. The subject seemed to me to cry out for 
attention and to involve a whole series of most profound and 
most neglected problems. All that this series of essays can do 
is to ask a few of the questions, and to express the hope that 
other students can go far more deeply into their history and 
their theory, while others in the public service can begin to 
answer them in practice. 

This book could never have been written if Public Adminis­
tration Clearing House, to which I returned in May 1953 

from the Department of Defense, had not permitted me to 
devote a large part of the summer of 1953 to the preparation 
of the first draft, which was completed before I joined the 
staff of the Ford Foundation in October. For this, and even 
more for his personal encouragement and advice, I am deeply 
indebted to Herbert Emmerich, Director of Public Adminis­
tration Clearing House. 
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In the planning and original preparation of this material 
I trespassed for many hours on the time and patience of the 
former Director of Public Administration Clearing House, 
Louis Brownlow, whose wisdom and historical insight have 
been the most important influence in my education. I also 
had the invaluable advice at this stage of S. Douglas Cornell, 
Executive Director of the National Academy of Science and 
the National Research Council, who has had a rare oppor­
tunity to observe the new methods by which science and public 
policy arc interwoven. 

I am indebted to several others for having given a great 
deal of time and thought to reading and criticizing the pre­
liminary draft of my manuscript. 

Vanncvar Bush, President of the Carnegie Institution of 
\Vashington, read most of the preliminary draft and helped 
me greatly by his vigorous and pointed criticism. No one else 
has had so much to do in recent years with guiding the devel­
opments that this book seeks to describe. I have ventured to 
disagree with Dr. Bush on several points, but I am none the 
less grateful for his generous advice. 

Pendleton Herring, President of the Social Science Research 
Council, was kind enough to invite me to discuss the general 
argument of this book, and particularly of its sixth chapter, 
at the annual meeting of the Council's Board of Directors in 
September 1953. Council meetings have been the scene of lively 
arguments in this general field ever since it was explored 
from I 945 to I 94 7 by the Council's Committee on Federal 
Government and Research, and I have profited greatly by these 
discussions. 

I am most grateful for the help of several friends who read 
all or major parts of the manuscript and gave me the benefit 
of their advice, but who should not be held responsible for 
any of the errors of fact and opinion that remain in the book. 
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Among them are James A. Perkins, Vice President of the 
Carnegie Corporation of New York; E. R. Piore, Chief Sci­
entist of the Office of Naval Research; Alan \Vaterman, Director 
of the National Science Foundation, and C. E. Sunderlin, its 
Deputy Director; and several of those with whom I had the 
privilege of working at the Research and Development Board 
-in particular the former Chairman of the Board, \Valtcr G. 
Whitman, now of the Department of Chemical Engineering 
at the Massachusetts Institute of Technology, and 1\lrs. Astrid 
Kraus, Charles M. Mottley, and F. J. Sette. 

Alexandria, Virginia 
December 1953 
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THE 

REPUBLICAN REVOLUTION 

At the end of 'World '\Var II the mood of the scientific com­
munity was in sharp contrast to that of the general public. 
The popular magazines were full of advertisements promising 
that the great advances of science during the war would lead 
to a postwar utopia of new gadgets. But the scientists them­
selves were generally not so cheerful; indeed, their very suc­
cess as scientists had made them fearful or pessimistic as citizens. 
To them-or to some of the more far-sighted among them­
the invention of the atomic bomb was a threat to the freedom 
of the world, and particularly to the freedom of science. 

These fears have by now become more widely accepted. The 
United States has come to see that it is in a new kind of rivalry 
with the Soviet Union-a rivalry that may well turn, not on 
territorial or diplomatic gains, or even (in the narrow sense 
of the word) on military advantage. The crucial advantage in 
the issue of power is likely to be with the nation whose scien­
tific program can produce the next revolutionary advance in 
military tactics, following those already made by radar, jet 

propulsion, and nuclear fission. 
Partially obscured by this spectacular military aspect of the 

role of science, but closely related to it, is its long-range eco­
nomic aspect. The same fields of technology that are crucial 
to military tactics-electronic communications, aeronautics, and 
power-are also those that may have great influence in economic 
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competitiOn. The massing of scientific research for attack on 
military problems has its industrial by-products. In these fields 
the tremendous military research program is probably pushing 
our industry farther and farther ahead of its competitors, at a 
time when the most difficult economic problems of the free 
world arise because we can produce more things more cheaply 
than can our allies. 

American science in its relation to government is in an 
uncomfortable pair of dilemmas. The main article of its faith 
is academic freedom, which would clearly be extinguished by 
a Communist triumph. To prevent such a triumph, American 
scientists are now required to work in a complicated network 
of secret and confidential data, and to communicate on many 
subjects only with those who have been officially investigated 
and cleared. Then, too, science has been accustomed in the 
past to rely for its support (and incidentally for its independ­
~n~e) on a great variety of local and private institutions. Yet 
It ts now obvious to everyone that the structure of scientific 
research in Am · . · . d · d h t encan umverstues an In ustry as come o 
depend heavily on federal grants and federal contracts. 

It is not su · · · · h I k rpnsmg that many scientists ave come to oo 
on this rei t' h' 

a tons Ip between science and government as an 
unhappy sh . . . f . h 

otgun marriage, into which science had been ng t-
ened by the 1 · · 'II' . exp ostve force that it now measures m m1 Ions 
(mstead of . k 
h . . merely m thousands) of tons of TNT. !hey ta e 

t 1s VIew d 
even When they realize that they have helpe to 

create a World in Which the United States cannot be defended 
except by the · · · h · h 

. maxtmum development of science, and m w 1c 
SCience cannot b d . h 
f d e protected in its freedom, or supporte wit un s, except b 

A Y government. 
very small minority of scientists in America have followed 

some of thei E . . 
. r uropean colleagues m lookmg to government 

as the savior of · . . 
SCience from the capltahst system. Many more 
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The Republican Revolution 

have tended to look on government as an authoritative and 
arbitrary institution controlled by politicians or bureaucrats 
who have little sympathy for the advancement of knowledge 
or the interests of private institutions. 

Neither attitude seems to me to have much to do with the 
way that American government actually works today. Those 
who react automatically in fa\·or of business as against govern­
ment, or vice versa, or for civilian as against military institu­
tions, or for private as against public institutions, are likely 
to find themselves in strangely contradictory positions. By 
classical textbook standards the American system of govern­
ment is a maze of paradoxes-a confusing conglomeration 
in which private institutions have a major role in the plan­
ning of government policy, in which scientific advisers are 
held publicly responsible for some of the most critical de­
cisions of war planning and the ivory tower of anonymity 
is reserved for generals and admirals, and in which Congres­
sional committees check on administrative details while policy 
is developed either by trade associations or by harassed govern­
ment clerks. 

Yet this system, to the wonder of the foreigner-and, even 
more, of the informed insider-seems to work with a surpris­
ingly dynamic quality. It is dynamic, it seems to me, because 
science, which has been the most explosive force in modern 
society, has profoundly influenced the development of the 
American government ever since the scientists took a hand in 
the great republican revolution of the eighteenth century. 
Unless we look at the way in which science helped first to 
shatter the authority of sovereigns, and then helped to rebuild 
authority in quite different patterns, we cannot understand 
the new relationship of science to government of the mid­
twentieth century. 

In looking at this new relationship, I shall not try to dis-
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tinguish very carefully between basic and applied science, or 
to decide whether social science is really science at all. For 
I am interested in the influence on our governmental institu­
tions, not of any particular scientific method, but of an attitude 
that scientists of all descriptions have shared, by contrast with 
politicians, clergymen, and lawyers. The scientist does not ap­
peal to precedent or take things on faith. He wants to obs<.:'rve 
them, experiment with them, and prove them. This attitude, 
moreover, has spread during the past century or two among 
the general public. Though it began with the scientists, it then 
spread to the allied professions and the "mechanic arts," so 
that it is impossible to talk about the political consequences of 
science and refer only to the influence of scientists. It is the 
modern factual and objective way of thinking, which the 
scientist stimulated, that has worked on our political system 
indirectly, by way of the general climate of informed opinion. 

We may as well start at the beginning, constitutionally speak­
ing. The American Revolution and the American Constitution 
were the first great practical steps toward destroying the tradi­
tional conception of sovereignty and the traditional apparatus 
of hereditary rule. In Europe it was the age of the Enlighten­
ment and the Encyclopedists-the rationalists who found them­
selves at odds with the existing apparatus of society. But in 
Europe there were no practical statesmen on the order of 
those who shaped the changes that revolutionized America 
well ahead of France. Washington, the surveyor and engineer 
who kept up a correspondence with Arthur Young on methods 
of scientific agriculture; Franklin, the inventor and experi­
menter; and Jefferson, who took an active personal lead in 
stimulating a wide range of scientific studies from paleontology 
to meteorology-these were the men who set the intellectual 
tone among the leaders in the American colonies. 

The first effect of their leadership was to destroy the tradi-
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tiona! theory of hereditary sovereignty, and to substitute the 
idea that the people had the right, by rational and experimental 
processes, to build their governmental institutions to suit them­
selves. The new government could not rest on a basis of either 
dynastic authority or military force. Its basis had to be a repre­
sentative republican system. That system had to depend on 
elections, in constituencies that did not exist by virtue of grants 
from the king. The people, in short, had to be the basis of 
political power. Accordingly, the people had to be counted, 
and for the first time in modern history a nation instituted a 
complete census. 

The census thus became the ultimate basis of sovereign 
power in the United States. The Constitution itself required 
the federal government to make the largest collection of social­
science data in the world, and the census is still the most im­
portant source of materials for social-science research. There 
are those who believe that the government cannot properly 
support research in the social sciences because of their con­
troversial nature. Yet today the most significant redistribution 
of political power in America is accomplished by the clerks 
in the Bureau of the Census, who each ten years calculate the 
new representation of the states in the House of Representa­
tives. Even though the decennial census ha1; been one of the 
great occasions for the distribution of po1itical patronage, hardly 
anyone has questioned the integrity of the Census Bureau's 
basic information. 

The American Revolution was so thorough-partly, of course, 
because it took place in a relatively new country and partly 
because the leading Tories were forced to emigrate-that the 
fundamental issues in American society developed during the 
next two centuries in an almost unique form. The French 
liberals had to spend the nineteenth century fighting the en­
trenched military and ecclesiastical establishments, which still 
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exercised profound influence within the permanent institutions 
of government. In Great Britain the liberals were similarly 
engaged in restricting the royal prerogative and destroying the 
remnants of feudal privilege. Meanwhile, in Great Britain as 
well as on the Continent, the old ruling class assimilated the 
new captains of industry. 

It was therefore very easy for the European liberal to accept 
Marx's view that the government was a great permanent engine 
for the defense of the privileged capitalist classes, and thus the 
more liberal wing in politics moved fairly steadily toward vari­
ous forms of socialism as a solution to its problems. 

In America this trend did not make much sense to anyone. 
The government was not permanent enough, or efficient 
enough, to be thought of as an engine for anything. In early 
America it was, indeed, the conservatives who sought to make 
the government an instrument of national economic and indus­
trial planning, and it was the triumphant democracy that de­
stroyed their dream. The intellectual center of this dream was 
the idea of a national university-a center for the advancement 
of the sciences recommended by President Washington and by 
several of his successors. Alexander Hamilton made the key­
stone of his system for the development of American manufac­
tures a system of government bounties and subsidies to scien­
tists and inventors, to accompany the use of tariffs and other 
government policies for the encouragement of industrializa­
tion.t John Quincy Adams followed George Washington in 
believing that the key to the preservation of the Union was 
the use of all the resources of the applied sciences to create a 
system of transportation and communications to develop the 
West and to link together the North and the South. 

As John Quincy Adams wrote in a personal letter in 1837: 

1 "Report on Manufactures" in The Works of Alexander Hamilton (New 
York: Williams and Whiting, 1810), Vol. I, pp. 235-36. 
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The great effort of my administration was to mature into a per­
manent and regular system the application of all the superfluous 
revenue of the Union to internal improvement. ... \Vith this 
system in ten years from this day the surface of the whole Union 
would have been checkered over with railroads and canals. It 
may still be done half a century later and with the limping gait 
of State legislature and private adventure. I would have done it 
in the administration of the affairs of the nation.~ 

J olm Quincy Adams was the last of the great statesmen of 

the Federalist period who united with politics a deep personal 
interest in science. As Secretary of State he personally prepared 

for the Congress a RejJort ufJon Weights and .iHeasures; 3 as an 

elder statesman in Congress he continued to fight for a wide 
variety of scientific programs; and he finally killed himself by 

traveling at an advanced age in bad weather to Cincinnati to 

dedicate an astronomical observatory. 
His grandson, Brooks Adams, has called attention to his 

fundamental belief: 

He alone among public men of that period appreciated that a 
nation to flourish under conditions of modern economic compe­
tition, must organize its administrative, as well as its social system 
upon scientific principles. 

But this was a futile dream. John Quincy Adams had in­
herited from the Federalists and the Jeffersonians alike the 
ideal of a competent public service. But, to quote Brooks 
Adams again: 

2 To the Reverend Charles W. Upham. Quoted in Henry Adams, The Degra­
dation of the Democratic Dogma (with an introduction by Brooks Adams) 
(New York: The Macmillan Company, 1919), pp. 24-25. 

a John Quincy Adams, Secretary of State of the United States, Report Upon 
Weights and Measures, prepared in obedience to a resolution of the Senate 
of the Third March, 1817 (Washington: Gales and Seaton, 1821). Thomas 
Jefferson, as Secretary of State, had submitted to the House of Representa­
tives on July 17, 1790, a Report of the Secretary of State on the Subject of 
Establishing the Uniformity of the Weights, Measures, and Coins of the 
United States. 
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As John Quincy Adams discovered in 1828, democracy ~vould 
not permit the ablest staff of officials, to he chosen by htm, _to 
administer the public trust. Democracy, on the contrary, has m­
sisted on degrading the public service to a common level of in­
capacity, thereby throwing the management of all difficult public 
problems, such as the use of railroads and canals, into private 
hands, in order that they might escape ruin, and thence has come 
the predicament in which we, in particular, and the world at 
large, now stand.4 

This was a revolution even more drastic in some of its prac­
tical effects than that of 1776. The earlier revolution denied 
the old theory of sovereignty; the later one made government 
ineffective as a working organization. In this respect the states 
and cities outdid the federal government. As they adopted new 
constitutions and charters they not only made their personnel 
systems subject to political spoils, but also made their forms 
of organization diffuse and emasculated their powers. 

This system might have worked indefinitely if America had 
remained the frontier as Andrew Jackson knew it, or had 
~eveloped according to the agrarian ideals of Jefferson. But 
JUst as the philosophical scientists of the eighteenth century 
had begun the process of weakening the authority of govern­
ment, so the applied scientists of the nineteenth century-the 
~ngineers and inventors-made necessary the strengthening of 
1 ~s structure and authority. They built up the modern corpora­
t~on, the modern metropolitan area, and the great concentra­
tions of economic power and social problems that could not 
be. dealt with by the weak governments of the frontier. For 
this development the American people were intellectually quite 
unprepared. They had neither the legal theory nor the estab-

4 Introd · 
D uct10n by Brooks Adams in Henry Adams, The Degradation of tl1e 

emocratic D · 
120_21. ogma (New York: The Macmtllan Company, 1919), pp. 61, 
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lished administrative machinery to cope with problems 
that could be solved only by the steady policies of a strong 
government. 

Science took part in the republican revolution that destroyed 
the old system of sovereign authority. It was then forced, by 
the very changes that it effected in society, to take part in the 
rebuilding of the machinery of government. Constitutional 
historians have always noted how the radicalism of the Declar­
ation of Independence had to be counterbalanced by the con­
servatism of the Constitution. But they have less often observed 
that the pervasive weakening of authority and administration 
that went with the republican revolution continued for nearly 
a century. And then science had a hand in developing the legal 
theory and the administrative machinery that were needed to 
make the federal Constitution-and the state constitutions and 
municipal charters-workable in modern society. 

Science did so, first of all, by helping to show that govern­
ment needed to add to its legal powers to deal with modern 
problems. It became clear that life in industrial cities would 
be intolerable without more regulation by government than 
was possible under a Jeffersonian political theory. It is hard 
in the mid-twentieth century to appreciate how much the city 
dweller depends for his health and safety on governmental 
controls that were legally impossible a century ago-on public 
health regulations, on city planning and zoning, and on fire, 
electrical, and building inspection, to say nothing of the posi­
tive municipal services. At the same time the farmer has gone 
even farther than the city dweller in requiring the government 
to sustain and regulate his aspect of the national economy. 

The powers for these purposes were added to government 
only gradually, and only because the law began to find that 
there were issues that could not be settled entirely by legal 
precedent or by reasoning from abstract principles. It began 
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to take note of proof furnished by the sciences and of the 
informed opinion of organized professional groups. 

It is important to note that in all this process the initiative 
and leadership came from local scientific and professional 
groups or from local groups of laymen interested in science. 
Their interest was usually based not on the cultivation of 
science for its own sake, but on the solution of practical prob­
lems. But in the end it led the government not only to under­
take scientific research, but also to expand its powers, its func­
tions, and its personnel to take advantage of the new oppor­
tunities developed by research and experimentation. 

Let us have a look first at the way some of the regulatory 
powers of government developed. Throughout the nineteenth 
century judges were gradually persuaded that public health 
regulations were necessary for the prevention of epidemics. 
These regulations were extended from the simple provisions 
of quarantine to a wide variety of sanitary regulations, and 
finally to the provision of authority for zoning and city plan­
ning in the interests of the public health and safety. Gradu­
ally the massing of medical evidence regarding contagious di­
sease, and the relation of such evidence to the sociological 
statistics regarding urban life in general, provided the basis 
for the development of municipal powers in America. 

The federal government, making use of its constitutional 
power to control commerce, began to extend its regulatory 
functions as soon as the local governments themselves. Alex­
ander Dallas Bache, the great-grandson of Benjamin Franklin, 
was the professor of natural philosophy and chemistry at the 
University of Pennsylvania. Professor Bache became chairman 
of a special committee at the Franklin Institute in 1832 to 
investigate the reasons for the explosions of steamboat boilers. 
The Secretary of the Treasury, with the help of a special 
appropriation of the Congress, contributed $1,500 toward the 
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expenses of this investigation-probably the first grant by the 
federal government for experimental research. 

The committee reported in 1836 with a magnificent dis­
regard for the limitations of science. It first discussed such 
scientific problems as the manifestations of steam pressure and 
the qualities of various types of iron and copper boilers, but 
then went on to recommend to the Congress a draft bill pro­
viding for the first program of federal regulation of business. 
The bill was enacted, and the Steamboat Inspection Service 
became the first federal regulatory agency.5 

Progress in the physical and biological sciences, medicine, 
and engineering made perhaps the first important contribution 
to the development of government powers and programs, but 
the social sciences were not far behind. The regulation of 
business by both the federal and state governments began to 
develop in the late nineteenth century. This development 
would hardly have been possible without the economic and 
statistical studies that began to expand at that time. J. D. B. 
De Bow, who headed the Census Bureau when it conducted 
the census of 1850-containing some statistical series even more 
elaborate than those of today-founded De Bow's Review, the 
first economics journal in America, and gave great impetus to 
the development of this whole field of study. Not much 
later the studies of J olm R. Commons laid the groundwork 
for the twentieth-century advances in labor legislation, and 
the research of Charles Francis Adams on problems of trans­
portation economics led directly to the regulation of the rail­
roads, first by the states, and then by the federal government 
through the Interstate Commerce Commission. As for the rail-

5 Committee of the Franklin Institute of the State of Pennsylvania for the 
Promotion of the Mechanic Arts, Gcrzcral Report on tlze Explosiorzs of 
Steam-Boilers (Philadelphia: C. Sherman & Co. Printers, 19 St. James Street, 
1836). 
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roads, of course, the social and natural sciences joined hands 
in encouraging federal regulation; the Franklin Institute, ap­
palled by the railway wrecks as it had been earlier by the steam­
boat disasters, worked out a uniform code of railway signals, 
which was enacted into federal legislation.0 

The history textbooks are accustomed to trace the develop­
ment of governmental policy in relation to party campaigns 
and changes in national administration. as they are likely to 
credit the revolution in technology to the inventions of an 
Edison, Morse, or Bell. But just as these inventors were simply 
carrying to conclusion the work of scientists still comparatively 
unknown to the public, so the development of government 
powers and functions during the past century has been only 
the inevitable adoption by politicians of ideas first developed in 
scientific laboratories and in scholarly or professional societies. 

But this is getting ahead of our story. Let us look for a 
moment at the way in which the government began to support 
science during the nineteenth century. 

First of all there is the story of the agricultural sciences. In 
this field government support was no novelty, even at the time 
when President Washington first proposed to the Congress the 
establishment of a National Board of Agriculture. Parliament 
under the Puritan Commonwealth had granted funds for ex­
perimentation in Georgia on the growth of indigo and other 
agricultural products. 

The creation of a federal agricultural agency, like the rest 
of the grand design of the Federalists for the development of 

the national economy, was blocked by Jefferson's strict con­
~tru_ction of the Constitution. Nevertheless, Jefferson as an 
Indxvidual gave a great impetus to the support of the agricul­
tural sciences. In 1787, for example, he smuggled rice out 

8 Thomas Coulson, "The First Hundred Years of Research at the Franklin 
Institute," journal of the Franklin lrzslilute, CCLVI, No. 1 (July 1953). 
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of Piedmont in spite of the laws prohibiting its export on pain 
of death, and encouraged the founding of agricultural societies 
and their co-operation on a national basis. 

In the development of a new continent the great opportunity 
of the applied sciences was in the mapping of the country, the 
surveying of its natural resources, and the improvement of its 
agriculture. On the recommendation of the American Philo­
sophical Society President Jefferson transmitted to the Congress 
a proposal for the establishment of the United States Coast 
Survey, which was set up in the Treasury Department in 1807. 
The American Association for the Advancement of Science 
was created when the American Society of Geologists and 
Naturalists decided to broaden its scope and change its name. 
Expeditions like those of Lewis and Clark, whom President 
Jefferson sent out to explore the 'Vest, were only spectacular 
extensions of the work being carried on in a great many states. 
The first President of the A.A.A.S. had been a state geologist 
in Massachusetts, New York, and Vermont,7 and the agricul­
tural experiment stations in the states, which began without 
federal support, grew out of the work of the geological surveys. 

About this time began the active co-operation of the private 
agricultural societies with government officials. This was a 
reciprocal business. Public ofllcials encouraged and stimulated 
the growth of the private organizations. The Commissioner of 
Patents in the State Department, who had begun as early as 
1836 to distribute free seeds to farmers, helped organize the 
Agricultural Society of the United States; and after the Civil 
War officials in the new Department of Agriculture helped 
organize the National Grange. But the pressure was far more 
continuous and effective in the opposite direction. The national 
official agencies were created by the initiative and support of 

7 Frederick W. True, A History of the First Half-Century of the National 
Academy of Sciences, 1863-191) (Washington: National Academy of Sciences, 
191!1), p. 152. 
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the private associations. The New York State Agricultural So­
ciety from 1832, and the United States Agricultural Society 
from 1852, worked steadily for the creation of state experiment 
stations and for the creation of a national Department of 
Agriculture.8 

The support of the agricultural sciences-into which the 
greater part of the federal research funds went until World 
War 11-was based not only on the recommendations of local 
groups of scientists, but also on the more widespread demand 
from the farmers and their organizations. The seeds that J effer­
son smuggled out of Europe and those that American consuls 
sent back for experimental purposes in later years led Congress­
men to the habit of sending out free seeds to their constituents 
-an important item of patronage for more than a century and 
one that helped educate Congress to the need for technical 
assistance to American farmers. 

It was such practical politics that shaped the system of federal 
aid to agricultural research. In 1862 Congress might have de­
cided to give funds for agricultural research to the principal 
existing universities, where the best research could have been 
had for the money. It might have given funds to the Smith­
sonian Institution or set up laboratories directly in some federal 
agency. 

Instead the Congress, in the same year that it created the 
Department of Agriculture, passed the Morrill Act and the 
Homestead Act. These two acts followed the precedent of the 
grant of federal lands for education in the Northwest Terri­
tory in 1787-grants of free land for what amounted to relief 
purposes and for bonuses to veterans of the Revolution. The 
Homestead Act followed the appeal of the Republican Party 

8 A. ~· True, A History of Agricultural Experimentation and Research in tile 
U~1ted States, 1607-1925 (Washington: Government Printing Office, 1937), 
MISc. Pub. No. 251, United States Department of Agriculture. 
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to "vote yourself a farm," and the Morrill Act set up a system 
of grants of public lands to the states to support the creation 
of colleges-the land-grant colleges-for training in the agricul­
tural and mechanic arts. By the end of the century the land­
grant system had been expanded into a system of cash grants 
to the states for the support of experiment stations associated 
with the A. and M. colleges. 

This policy was doubtless not the most efficient and eco­
nomical way to produce first-rate basic research. It led to the 
support of a great many institutions that the better established 
universities condescendingly called the "cow colleges." It led 
to a great deal of research in which the practical problems of 
the local farmers were considered far more important than 
basic scientific principles. But it did cover the country with 
institutions for training and research in the agricultural sci­
ences and engineering, a system that has no parallel in any 
other country. 

Since this system owed its beginning to political pressure, 
it is not surprising that the distribution of grants for agricul­
tural research was not accompanied, in the early days, by any 
very effective central supervision. The funds were divided 
among the experiment stations according to a statutory formula 
rather than by administrative discretion. And it was many 
years before the development of the research bureaus in the 
Department of Agriculture, and the threat of such pests as the 
boll weevil, gave the Department of Agriculture a role of effec­
tive leadership over the state experiment stations. 

By beginning with scientific experimentation and later mov­
ing on into research in agricultural economics, the Department 
of Agriculture laid the foundations of the whole range of 
federal programs for the encouragement, support, and control 
of agriculture on a national basis-a system that has made the 
supposedly most individualistic class in American society the 
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enthusiastic supporters of a thoroughgoing national system of 
technical aid and economic regulation. In no field is there a 
clearer line of connection between the development of scien­
tific research and the subsequent development of governmental 

authority and programs. 
In other fields of science the relationship with government 

developed in different patterns. During the nineteenth century, 
two institutions deserve particular attention: the Smithsonian 
Institution and the National Academy of Sciences. \Vhereas 
the system of agricultural research grew up gradually, and its 
shape was determined by political considerations, these two 
institutions were created by scientists and conformed to their 
ideas about the proper relationship of government and science. 

The Smithsonian Institution was not incorporated until 
1846, but it was the fruit of the ideas of a half century earlier. 
James Smithson, the illegitimate son of the Duke of Northum­
berland, was (like Priestley) one of the English scientists who 
were sympathetic to the ideas of the American and French 
revolutions. In 1792 he was in Paris, singing 9a Ira and writ­
ing home letters that were unmistakably republican in senti­
ment. In later years he continued to live abroad, perhaps 
disillusioned with politics and certainly resentful of the fact 
that his illegitimacy barred him from the social station of his 
ancestors in English society. He doubtless believed that the 
radical and rational young republic of Franklin and Jefferson 
was better able than England to use his estate, as he said in 
his will, for "the increase and diffusion of knowledge among 
men." 

Smithson died in 1829, the year in which Andrew Jackson 
became President. By the time his bequest reached the United 
States, democracy was no longer a theory in the United States­
it was a fact that had all the imperfections of most political 
facts. The scientists and their sponsors in the Congress-par-
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ticularly John Quincy Adams, who led the fight for the accept­
ance of Smithson's bequest-were no longer in the vanguard 
of revolutionary politics. On the contrary, they were eager to 
establish the Smithsonian Institution under a form of organi­
zation that would insulate it as far as possible from partisan 
politics and protect its privately donated capital from political 
abuse. 

Ironically enough, the original capital was invested in bonds 
of the state of Arkansas, which defaulted on them, but the 
federal government restored the full amount and guaranteed 
the Smithsonian six per cent interest perpetually. Nevertheless, 
and although the Institution is listed as a part of the organiza­
tion of the federal government, it has always liked to consider 
itself a private trust rather than a government agency. 0 

As far as I know, the only function ever vested by law in 
the President's Cabinet is that of serving as the membership 
of the Smithsonian Establishment. But the Establishment, 

though composed of the principal heads of the executive de­
partments, has nothing to do with running the Institution. 
That is the responsibility of the Board of Regents; this execu­
tive board is made up mainly of officials from the judicial and 
legislative branches of the government and filled out by the 
appointment of several private citizens. It in turn delegates its 
executive function to the Secretary whom it appoints. 

The Smithsonian defies classification, but it may well be 
thought of as the first American foundation of national scope. 
It had many of the qualities of the later private foundations, 
for it pioneered in a great many fields and left the further 
development of its ideas to other institutions. One of the seven 

9 The Institution proper is supported by the income of its endowments, which 
have grown as a result of private gifts to many times the original sum given 
by Smithson. The Secretary of the Smithsonian, however, administers the 
United States National Museum and nine other smaller federal agencies that 
are wholly supported by annual appropriations made by the Congress. 
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secretaries who have served it since 1836 helped found the 
National Academy of Sciences; another originated the Marine 
Biological Station at Woods Hole, Massachusetts; and another 
took the lead in establishing the Carnegie Institution of \Vash­
ington and in organizing the National Advisory Committee 
for Aeronautics. The Institution was a tremendous influence 
in developing the scientific activities of a dozen or more federal 
agencies during the nineteenth century. Its more recent history, 
however, suggests that there are handicaps as well as advantages 
in the form of government organization that is divorced from 
political control and from operating programs. The newer 
and more exciting functions have gone to other agencies, while 
the Smithsonian has been loaded down with the administrative 
burdens of a group of museums and a zoo, which take up 
about nine tenths of its budget. 

The National Academy of Sciences was not a new idea when 
it was chartered by the Congress in 1863. The Civil War 
simply gave the scientists a chance to establish an institution 
of which they had been dreaming for decades. The same men 
who had advocated a national university during the Federalist 
period had discussed the creation of a National Academy; in­
deed, the two ideas were sometimes indistinguishable. 

By 1851 Professor Bache, in a speech as President of the 
A.A.A.S., had proposed the creation of a National Academy 
to provide scientific advice to government agencies. "There 
are few applications of Science," he argued, "which do not bear 
on the interests of commerce and navigation, naval or military 
concerns, the customs, the light-houses, the public lands, post­
offices and post-roads, either directly or remotely." 

To give the government help on such problems was one 
purpose of the Academy; another was to supply a kind of 
honorific distinction that had been missing in American intel­
lectual life. joseph Henry, as President of the Academy in 
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1867, referred wistfully to the honors and rewards given scien­
tists by the academies of Paris, Berlin, and St. Petersburg and 
hoped that the Academy would supply similar incentives to 
encourage "devotion to original research," as contrasted with 
mechanical inventions. At the same time, to justify the com­
plete detachment of the Academy from government control, 
its charter sought to protect it, as its first President noted, from 
suspicion of any "taint of self-seeking as to power or influence," 
or "taint of supposed desire for remuneration,"10 by simply 
providing that it could never be paid for its work for the 
government beyond the actual expense of its investigations. 

The organization of the Academy was more suited to the 
purpose of providing honor to its members than advice to the 
government. It was a self-perpetuating group, limited at first 
to fifty members, which had to set up an ad hoc committee to 
consider each request for help from an official agency. Yet 
the work of the Academy was fruitful not only in furthering 
science, but in its effects on the operating programs of 
government. 

For example, the scientists were the first to recognize that 
America was destroying its natural resources by wasteful meth­
ods of development. The A.A.A.S. had lobbied for years in 
favor of federal laws to protect the remaining forests. Perhaps 
the most crucial step toward a new federal policy, however, was 
the creation in 1896 of the National Academy's Committee on 
the Inauguration of a National Forest Policy. The report of 
this committee, of which Gifford Pinchot was a member, led to 

the creation of the United States Forest Service, and Pinchot 
later credited it with originating the federal forest policy.11 

1 0 Frederick W. True, A History of the First Half-Century of the National 
Academy of Sciences, 1863-1911 (Washington: National Academy of Sciences, 
1913). p. 203. 

11 Yearbook of the United States Department of Agriculture, 1899 (Washington: 
Government Printing Office, 1900), p. 297. This Yearbook, as its Preface 
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Similarly, it was as a result of committee reports from the 
National Academy that the Congress set up the Geological 
Survey to unify and develop the survey work of the Department 
of the Interior and created the Weather Bureau as a civilian 
agency to carry on the work originally done by the Army Signal 
Corps. 

We have already seen how the work of the agricultural ex­
periment stations led to the present broad programs of the 
Department of Agriculture, and we have noted the geological 
and other survey work that led to the programs of the Forest 
Service and of the Department of Interior. A little later the 
Department of Commerce and Labor was established, primarily 
to carry on research on industrial and labor problems. These 
research programs included that of the National Bureau of 
Standards, for which the National Academy had lobbied for 
some time. But they also included a wide range of social­
science research. These research programs gradually broad­
ened to form the basis of the subsequent programs of Commerce 
and Labor when they were set up as separate departments, 
and of the emergency programs of public assistance and 
wartime regulation of the economy. Thus the research programs 
of natural and social scientists laid the foundation for the de­
velopment of government services, the extension of govern­
mental powers, and the regulation of key aspects of the national 
economy. 

The federal government, after starting with a theory that 
denied the traditional doctrines of sovereignty, gradually built 
up its powers and functions to make use of the applied sciences 
for the development of the new continent, and ultimately to 
meet the needs of an industrialized economy. In this process 

sa!s, presented "for the first time within the covers of a single volume a 
~alrly comprehensive review of the progress and development of a century 
m almost. every branch of scientific inquiry having a direct practical bearing 
upon agnculture." 
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the national associations and organizations of scientists and 
their professional colleagues-'\vorking within their specialized 
groups without regard to partisan allegiance or to the bound­
aries between government and private life-supplied the most 
dynamic initiative. 

But the same scientists who led the government to undertake 
its new functions were far from willing to build up the govern­
ment as an authoritative central power. The public agencies 
that they helped to create were often so organized as to make 
them as independent of the heads of government as if they were 
private institutions. Americans learned early that it was possible, 
especially in the states and municipalities, to create public 
agencies that were a part of the general government in name 
and financial support only. In this respect the scientists were 
often in alliance with the lawyers, who were eager to leave as 
little discretionary power as possible in the hands of those who 
administered the laws. So the habit developed of delegating new 
functions to independent boards or commissions, which were 
supposed to operate on the basis of scientific or professional 
judgment and with as little mixture of politics as possible. 

These boards were usually staffed by government personnel 
and supported by public funds. Yet many of them, with the 
moral and political support of their professional colleagues and 
clients, maintained for many years a high degTee of independ­
ence of the mayor or governor or legislature. They were usually 
not very efficient and are now going out of fashion-except, of 
course, in the field of education-but they may have been neces­
sary for the creation of professional respectability and esprit de 
corps as the government undertook new functions. 

In the federal government the Constitution made it more 
difficult to set up such independent boards, somewhat to the 
distress of the National Academy, which repeatedly recom­
mended that boards of scientists be created to head research and 
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related pro~ams. ~his was all to the good, from the admini­
strator's pomt of vtew. But a sound constitutional structure 
was not, by itself, enough to provide good administration. It 

could not provide an adequate career service or create com­
petent executives. John Quincy Adams, for all his administra­

tive ability as Secretary of State, saw the Patent Office fall into 
chaos because its head was a scientist more interested in or­
ganizing subversive movements for the freedom of the Latin­
Ameri<:an republics than in recording new patentS. 12 A little 
later the Jacksonian revolution swept away what little career 
merit system there was, and the factional tensions o[ the Civil 
War period completed the corruption o£ the civil service. 

In the United States, by contrast with either Great Britain 
or the major European countries, we have not developed career 
groups of permanent civil servants who are predominantly 
general administrators. The British, for example, started with a 
permanent civil service covering the major administrative posi­
tions, and then sought to improve its efficiency and to supple­
ment it with strong scientific and technical services. By contrast, 
in the United States the scientific services were the first to be 
developed on a nonpartisan and efficient basis. 

The basic reason for this contrast, of course, is quite clear. 
The United States was building its government from the 
ground up, without the benefit of a strong center of established 

authority-indeed, with the purpose of preventing the develop­

ment of any such center. Competing factions or parties intended 

to use administrative appointments either to put into effect 

their particular policies or, more crudely, to serve as bribes for 

their political supporters. This spoils system was put out of 
business less by the civil service reformers than by the develop-

12 Leonard D. White, Tile jeffersonians (New York: The Macmillan Company. 
1951), pp. 207·10. 
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ment of strong professional groups and of specific scientific and 
technical criteria for appointment to office. 

It was comparatively hard to prove that the country suffered 
if an unqualified person became a collector of customs, or a 
junior diplomat, or a postal executive. It was comparatively 
easy to prove that it suffered if he became a public health doctor 
or a geodetic engineer. Moreover, there were professional 
bodies whose standards and esprit de corps gave strong moral 
support to those who sought to improve the public service in 
such scientific fields. Hence the scientific and technical posi­
tions of the government were generally the first to be taken 
out of politics and put on a merit basis. 13 

In part this was accomplished by developing the scientific 
bureaus under the wing of the military departments. Some 
scientists, in commenting on the history of these bureaus, 
argue that they would have done better if they had been en­
tirely under the direction of civilian scientists. But I think it is 
probable that the military services, especially in the mid­
nineteenth century, were the only parts of the federal govern­
ment that could be counted on for a measure of continuity and 
stability in administration. As poorly as they were frequently 
administered, they at least were founded on the ideal of a non­
partisan career system, in which provision could be made for 
scientific training. 

West Point, it should not be forgotten, was the first engineer­
ing school in the United States, and it was the Army engineers 
who applied the sciences of the day to the surveying and de­
velopment of the West and to the provision of internal improve-

18 Lewis Meriam, Public Personnel Problems (Washington: The Brookings 
Institution, 19!18), p. 317. " ... the tendency has been to leave in the pat­
ronage fields the ... general administrators .... Our national legislator and 
political executives have on the other hand repeatedly recognized that for 
scientific, technical, and professional work, competence in the field and per­
manency of tenure are essential." 
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ments. Similarly the Navy, with its need for skills in navigation 
and shipbuilding, was a natural sponsor of the sciences. The 
Naval Observatory was one of the earliest federal agencies 
to undertake the support of relatively basic science; A. A. 
Michelson u~derto?k his work on measuring the velocity of 
light as Enstgn Mtchelson, U.S.N. 
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While this defect has led to great difficulties in the develop­
ment of general administrators, it has left the field free for 
scientists and engineers to move into managerial positions. In 
American government, as in American business, the top exe­
cutive positions have not been pre-empted either by a single 
social class or by a closed career service. Consequently, in all 
the fields in which scientific or technical knowledge is im­
portant, scientists and engineers have tended to rise into posi­
tions of executive responsibility. In Great Britain the scientific 
civil servants have always complained that they were kept out 
of positions of top authority by the administrative class. In the 
United States the complaint is more likely to be the opposite­
that good scientists are ruined by being taken from laboratory 
positions and given administrative responsibilities for which 
they may be poorly suited. 

While the American democracy distrusted public officials as 
a class, it was almost equally distrustful of organized science 
and the professions. It is worth remarking that in the United 
States, by contrast with Great Britain, admission to a profession 
is controlled by examinations administered by a government, 
rather than by professional societies. Similarly, American uni­
versities are not controlled by governing bodies made up of 
university scholars; instead, they are headed by boards of lay 
trustees. Accordingly, scientists and engineers of the more 
ambitious sort were not content to look on their profession as 
a separate segment of society. Instead, they moved naturally 
into administrative and executive positions in business as well 
as government, with the purpose of applying their scientific 
skills to practical affairs. 

This system developed, no doubt, partly because there was 
no group of career civilian administrators in the government 
(as there was a group of career military officers) to maintain 

general control over the administration of public affairs. The 
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lack of such general administration has probably made for 
poor management in little things, but for dynamic administrat­
tion in the big issues. For it puts in positions of executive re­
sponsibility men who are committed by their training to the 
exploiting of new ideas and the adoption of new techniques.u 
These are not, in general, the men who judge their accomplish­
ments by the absence of criticism and by administrative con­
venience. They are far more likely to fall into the opposite 
error, of believing that the public interest is the same as their 
professional specialty. 

In this tendency the scientist-administrator is aided by the 
nature of the American federal system. Like any other specialist, 
he can do business with his professional counterpart at other 
levels of government, regardless of party or of the policy of the 
general administration. For example, the close relation of the 
public health specialists-federal, state, and local-has helped to 
develop their program regardless of party platforms. Personnel 
moves from one level of government to another, and ideas are 

exchanged at professional gatherings. These ties, reinforced 

by the system of grants-in-aid, do much to strengthen many of 
the programs in which scientists and technicians are involved. 

The expansion of government functions over the past half 
century has required reforms in the organization of govern­
ment as well as in its personnel. In this field, too, there has 
been a heavy reliance on research as a preliminary to action. 
States and cities throughout the country, in the early nineteenth 
century, adopted forms of organization that were unworkable 

u Sixth Annual .Report of the Advisory Council on Scientific Policy (1952-195J) 
(London· H M d 8874 2 " · · d . . . . Stationery Office), em . • p. . . . • SClcnusts an 
engmeers are urgently needed not only in the laboratories and workshops, 
but also in th b · · h · d t I · 'd h t e oard rooms of Bnus m us ry. . . . t 1s no aca ent t a 
the enorrno d · h · 'dcd · h · . us growth of American pro ucuon as comc1 wit an ln-
creasl~g representation in management of men with a strong scientific or 
techmcal background." 
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in the society created by modern science and industry. The 
steps toward reform, which have made impressive changes at 
all levels of government, have followed painstaking research 
by universities and research bureaus. To the foreign visitor the 
most striking phenomenon in American government is likely 
to be the extent to which private reseat-ch institutions play a 
continuous role in the development of government admini­
stration-a subject that in most European countries, and even 
in Great Britain, is considered the province of the professional 
civil servant alone. 

The emphasis on research as a preliminary to governmental 
action comes, of course, from an unwillingness to permit the 
government not only to answer a question arbitrarily, but even 
to define the issue, present its views, and manage the admini­
strative machinery. This unwillingness to take the answers from 
established authority leads to a tremendous use of research as a 
basis of decisions at all levels. The Congress itself, being un­
willing merely to act on the recommendations of the President, 
relies on its committees. Those committees in turn do not like 
to trust the executive agencies to prepare the information on 
which they act, but make use of independent research staff. And 
in addition to regular staff members, the Congress has begun 
more and more to create special research commissions to pro­
vide it with programs on which to act. 

It is a common observation among political scientists that 
the weakness of party discipline in the Congress makes it hard 
to develop a long-range and consistent policy in the United 
States government. It is less commonly noted that the indirect 
effects of the lack of Congressional discipline are as important 
as the direct effects, and that both reflect the American tradi­
tion of distrusting authority as such, and of wanting to handle 
each issue on its merits. These indirect effects are the govern­
ment's lack of ability to maimain the kind of organization, 
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staffed by the kind of career personnel, that can maintain 
through the years a steady and coherent view of national policy. 
As a result it is difficult to present general policy issues to the 
public and the Congress. Instead of a grand battle between 
opposing forces we have a series of unrelated skirmishes, gener­
ally on administrative or technical issues. 

A country like Great Britain, which gradually grafted demo· 
cratic institutions onto a strong system of traditional authority, 
could afford to let each current issue be settled by a con test 
between two clear-cut political parties, especially if the parties 
could be trusted to agree on fundamentals. But in a country 
that had started with a popular revolution and was only 
gradually developing a stable and authoritative system of 
government, this was a dangerous approach. The experience 
of the Civil War taught that lesson to those who did not already 
know it. As a result the American political system has not been 

based on a contest between two ideological systems. It has 
instead compartmentalized authority among Congressional com­
mittees and semi-independent executive authorities. This is a 
system that makes it hard to develop broad and consistent poli­
cies, while encouraging appeals to research on each separate 
problem. 

As a result, long-range policy decisions do not depend on 
general political theory, but are frequently made (in effect) by 

groups of scientists and technicians, working in professional 
associations or in universities or research institutions, who de­

velop the basic ideas to which the practical politicians will turn 
in order to deal with the next emergency. 

In the long run this system, or lack of system, gives a great 
deal of influence in public affairs to men whose positions enable 
them to maintain a comprehensive view o[ new scientific and 
intellectual developments. Someone has facetiously remarked 
that our university presidents arc the American equivalent of 
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the British peerage-men whose opinions on public issues must 
be considered, but who haYc no formal power. 

But for all their weight as general aclYiscrs, the university 
presidents arc probably less influential on particular policies 
than the scientists who arc leaders in their professional societies 
and research councils. De TocC]ueville remarked that where you 
found a public enterprise headed in Great Britain by a man of 
rank, and in France by an agency of government, in America 
it would be headed by an association. 

This has been particularly true for the government programs 
in which science is concerned. The origins of policies are not 
to be found in party platforms or the pronouncements of poli­
tical leaders. They can rather be traced in the discussions that 
take place among leaders in scientific and professional fields, in 
the research studies that such discussions stimulate, and in the 
consequent consensus among the professionals. 

During the twentieth century the influence of such intel­
lectual leaders has been greatly extended by the financial back­
ing of the great foundations. The foundation officials them­
selves, always on the lookout for new intellectual developments 
that may contribute to public affairs, thus make a great con­
tribution in the long run to public policy. In part their influ­
ence has been exercised by supporting work aimed directly at 
problems of government, as did the Spelman Fund when it 
supported the organization of professional societies of public 
officials. But they have exercised even greater influence on 
government almost absent-mindedly, by their support of scien­
tific and technical programs. The atom bomb might never have 
been developed if the Rockefeller Foundation had not built 
cyclotrons in the middle 1930's, or in the 1920's given financial 
support in Europe to Enrico Fermi and Niels Bohr. To take a 
less known and less spectacular example, the work of the Rocke­
feller Foundation's predecessor, in its efforts to combat hook-



Government and Science 

worm and improve agricultural education, led to experiments 
in local government (and in grants-in-aid to local government) 
that undoubtedly paved the way for the federal-state-local 
relationships by which most of the modern government pro­

grams are administered. 
To the scientific or rationalistic mind of the eighteenth cen­

tury it made no sense to Jet the control of public affairs depend 
on a hereditary monarchy, supported by traditional political 
theory. The classical idea of parliamentary democracy sought 
to solve that problem (in Great nritain) by competition be­
tween two parties, each with its own political theory, or (on the 
Con~inent) among many parties-and the more numerous the 
partie~, ~he more dogmatic their theories. 

_Th~s tdea is accepted by a great many American political 
scientists as the working model by which they criticize their 
own institutions. But it was a pattern that never really applied 
to Am~rican politics. To a people brought up to question 
dogmatic political theory it seemed no better to be guided by 
two or a do ' d zen party dogmas than by one-an perhaps not so 
safe. In the A . · d -rnencan political system the pragmatic an expen-
~ental method prevailed. This was the method in which each 
tssue was de 1 · 1 b · · h h · . at With on an experimenta asts, w1t t e vtews 
of the tote . · . rested technical or professional groups havmg more 
weight than . · h -party platforms or pohucal t cones. It was a 
method that . . 

d gave far more weight to research and to sctenttsts, 
an created a · d 1' · 
h more dynamic economic an po Itlcal system 

t an could h . ave prevailed under a more orderly and authorita-
tive approach. 

As we look at h d . . 
U . t e relation of government an sCience 1n the 

mted States . . 
h 'We must learn to think without makmg use of 

t e patterns 0 b 
b r models taken for granted y most of the text-

oaks. The skept' · · . . lCisrn of traditional authonty and the unwtll-
mgness to create f . . permanent and highly pro ess10nahzed organs 
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of administration were deeply rooted in the American mind 
in the eighteenth century by rationalist and scientific currents 
of thought. In America the republican revolution was a 
thorough one. It did not stop with the substitution of a Presi­
dent for a King. It went deep into the fundamental fabric of 
government. As the sciences had destroyed the old unified 
philosophical and theological system of thought, the republican 
revolution in America swept away the unified apparatus of 
authority that had been based on that system. Thus the alliance 
between science and the republican revolution first destroyed, 
and then rebuilt on a different pattern, the forms of organiza­
tion and the systems of personnel that determine the practical 
working of authority in the modern state. 

These forces were at work in the whole Western world. But 
they were most influential in America. The lack of a career 
service of general administrators, the strength and independence 
of the scientific and professional specialties within government, 
and the close ties in each scientific and professional field be­
tween the federal specialists and their colleagues in the states 
whose programs are supported by federal grants-all these 
features worked together to set free the force of organized 
science and to let it shape the central government of the United 
States into a very different institution from its European 
counterparts. It is a system that has been rapidly adapted to the 
widespread support of scientific research and the rapid appli­
cation of scientific data. 

In recent years we have built on these foundations a markedly 
new system for the support of science-a system that has pro­
duced results as terrifying as they are effective. Whether we 
have at the same time developed an ability to understand where 
this system is going, or to control it, is another question. 
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II 

FREEDOM 

OR RESPONSIBILITY? 

At the end of World War II the scientists were not only more 
fearful of the future than the rest of us: they were also much 
less impressed with their own accomplishments. The rest of 
us were inclined to believe that the fantastic discoveries of 
World War II could be continued indefinitely if only enough 
money were provided to pay for the research. The scientists, 
or many of them, were more skeptical. They were inclined to 
look on the startling technical achievements of \Vorld \Var II 
not as a kind of progress that could be carried on indefinitely, 
but as the rapid consumption of a stock pile of basic knowl­
edge. To them our scientific resources had been depleted just 
as we had depleted our basic reserves of iron ore and oil. We 
had used up a comfortable backlog of fundamental knowledge, 
had diverted creative scientists into the role of engineers, and 
could make up for the loss only by a large-scale program for 
the support of basic science. For this reason, they wanted to 
get back to their university laboratories, and as soon as possible. 

The scientists viewed with particular alarm one additional 
fact: that it was no longer possible for the United States to look 
to Europe to provide it with basic research, as it had done for 
nearly two centuries. The Declaration of Independence had not 
ended the dependence of the United States on Europe as the 
source of its scientific ideas. This dependence decreased only 
gradually. By the end of the nineteenth century the United 
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States had indeed generally caught up with Europe with respect 
to industrial organization and applied technology. But in the 
basic sciences America still acknowledged the leadership of 
Europe on the eve of \Vorld \Var II. 

The scientists, by virtue of their training and experience, 
saw all this very clearly. But also perhaps by virtue of their 
training and experience they were less inclined to ask them­
selves two questions-two questions that needed to be answered 
if the United States government was to take on the respon­
sibility of helping to support the basic sciences. 

First, how was science to be related to public policy? This 
question was forced on the nation by the change in inter­
national politics that had been wrought by the scientists them­
selves. Aeronautics, electronics, and nuclear physics destroyed 
the protective barriers of mere space and made the existence of 
the United States dependent on the political philosophy of 
nations on the other side of the globe, or on her own superiority 
in science as applied to military measures. This dependence 
meant that science not only had to be supported, but also had 
to be organized in an effective relationship to the nation's 
policy-making authorities-to generals, admirals, and diplomats 
as well as to the President and the Congress. 

Then, too, how was the government to be organized to give 
financial support to sciC'nce? The support of the most advanced 
intellectual processes had traditionally been left, in the \Vest­
ern world, to institutions relatively independent of politics. In 
the Middle Ages there were the church and the ecclesiastical 
foundations. In later centuries the universities and research 
institutions may have become secular in their scientific think­
ing, but a faintly ecclesiastical flavor remained in their ideas 
about organization and their relation to the rest of society. 
Even when they became dependent on government for their 
financial support, they set themselves aside from political in· 
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fluence by special charters or forms of organization that were 
much more like monasteries than like industrial corporations.1 

It was this stream of thought that led the most eminent 
scientists of America, disillusioned when the dreams of Thomas 
Jefferson and John Quincy Adams failed to materialize, to set 
up the Smithsonian and the National Academy under forms 
of organization mainly designed as insulation a~ainst politics, 
and to distrust the political pattern under which the ag-ricul­
tural sciences were expanded so rapidly. But it was impossible 
to hold rigidly to this way of thinking when the fiscal structure 
of society changed so as to make government the only possible 
agency for the large-scale support of science, just as changes 
in the nature of science were requiring a rapidly increasing 
amount of money. 

Scientists who dislike the restraints o[ highly organized re­
search like to remark that a truly great research worker needs 
only three pieces of equipment: a pencil, a piece of paper, and 
a brain. (The experimentalists sometimes add "string and seal­
ing wax" to the list.) But they quote this maxim more often 
at academic banquets than at budget hearings. For the fact 
remains that, even at universities, the needs of the natural 
scientist for more and more elaborate and expensive laboratory 
equipment have given him an increasingly large share of the 
university budget and made him an object of envy by his 
colleagues in the humanities and the social sciences. And out-

1 The Council of State Governments, Higher Education in tl1e Forty-Eigl1t 
States, a report to tlze Governors' Conference, Chicago, 1952. "Generally 
speaking, boards established to govern state institutions of higher education 
appear to have two basic qualities or characteristics. First, for the most 
pan, boards arc relatively independent, not directly and immediately re· 
sponsive to the voters of the states or to popularly elected central state 
officials. By a variety of means most o£ the boards arc screened from the 
direct and immediate influence of the voters and the populal"!y elected 
officials. It is apparent that the provisions establishing them and clothing 
them with authority to operate state institutions of higher education deli­
berately intended that the boards should possess a degree of autonomy." 
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side the universities, in the great engineering centers and insti­
tutes of applied science, the amount of money required mounts 
into formidable figures. 

A considerable number of social scientists have discussed 
these generalities in more exact terms. You can give some idea 
of the way in which \Vestern Europe is no longer the main 
source of basic science, I suppose, by the decrease in the num­
ber of scientists who have been receiving advanced training 
there, by comparison with the Soviet Union and the United 
States-where the increase, especially in the Soviet Union, has 
been extremely rapid. You can make a rough measurement of 
the change in international politics that has been effected by 
science if you compute the area that may be devastated, or the 
number of persons who may be killed, within the first hours 
or days after the onset of a major war. However you may figure 
this one, the change that has taken place over the past century 
is undoubtedly an increase by geometrical progression. And 
you can get some idea of the changing pattern of support of 
science by looking at the federal budget. 

We do not need here any very precise figures, and that is 
fortunate, for everyone who compiles statistics on this problem 
comes out with a somewhat different answer. A half century 
ago the annual federal expenditures for research and develop­
ment were in the range of ten million dollars. By 1930 they 
were something less-perhaps considerably less-than a hundred 
million dollars. They reached a billion dollars by the end of 
World War II, and two billion about a year ago. 

At the same time private industry and universities have not 
been reducing their expenditures. On the contrary, industry 
is today spending from its own funds nearly three times as 
much money for research and development as in 1941-which 
is surely an increase even allowing for inflation-and univer­
sities have probably increased expenditures from their own 
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funds even more. Even so, the federal government now supplies 
more than halE, and perhaps nearly two thirds, of the research 
and development money spent in the United States. 

The reason for this increase is obvious. In 1938 the Depart­
ment of Agriculture spent about a third of all federal research 
money. War and Navy together spent only a fifth-perhaps a 
little less than Commerce and Interior combined. Today, by 
contrast, about nine tenths of the federal money for research 
and development goes for military purposes, including the 
research programs of the Atomic Energy Commission and the 
National Advisory Committee for Aeronautics, and nearly three 
quarters of it goes to the Defense Department alone.~ 

If you have a taste for charts or graphs, you can easily picture 
the way our present problem has developed in the past half 
century by drawing three steeply mounting curves: the increase 
in the possibilities of immediate devastation by modern war, 
the increase in the amount of money the United States govern­
ment is putting into scientific research, and the increase in the 
numbers oE scientists who have been trained-or who need to be 
trained if we, rather than the Soviets, arc to take the leadership 
in basic science that was held until a few years ago by Western 
Europe. 

If you are concerned with the financial support of basic 
science, by contrast with engineering or development, you may 
well say that this is an exaggerated picture. You may argue 
that it is by no means certain that support for the basic sciences 
cannot come from private donors, including corporations and 
foundations. It is true, of course, that of the roughly two billion 

2 For data on support before \Vorld \Var II, sec National Resources Com­
mittee, Research, a National Resource (\Vashington: Govcrnmcm Printing 
Office, 1938), I. For current data, sec National Science Foundation, Federal 
Funds for Science: I. Federal Funds for Scientific Research and Development 
at Non-Profit Institutions, 1950-1951 all(/ 1951-1952; II. The Fedeml Research 
and Development Budget, Fiscal Years 1952 and 1953 (Washington: Govern­
ment Printing Office, 1953). 
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dollars that the federal government is spending each year for 
research and development at least nine tenths goes for applied 
research and development, and probably the amount for basic 
research is closer to three than to ten per cent. Indeed, the 
more conservative scientists will argue that the pressure of two 
billion dollars a year has forced many of our most capable 
scientists-the men who might be expected to provide the 
fundamental advances in basic science-to leave their labora­
tories, to become the administrators of large defense research 
projects, and to spend their time in committees dealing with 
public policy. This argument is plausible even to one who is 
not a scientist, if he has any appreciation of the pressure of the 
Pentagon on American universities to organize their best brains 
to support the development of weapons. 

The best informed scientists argue among themselves whether 
the very aspects of this system that produce the most dynamic 
development of technology are more likely to encourage or 
actually to discourage the development of leaders in funda­
mental science. 

On the hopeful side there remains the fact that American 
industry has spent remarkably large sums for the support of 
science. Much of this, of course, is not for basic research, which 
rarely leads directly to industrial uses, but for the development 
of new things that can be patented and exploited for competi­
tive purposes. 

The promotion of basic research by private donors is no 
longer a matter that depends entirely on personal wishes or 
private generosity. It has become almost as directly a matter 
of public policy as our federal appropriations themselves. 

As one of our most eminent conservative statesmen once 
remarked to me, we have not socialized management in the 
United States, but we have socialized income. The income and 
inheritance tax system has greatly cut down the accumulation 
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of individual personal fortunes. The greater potential private 
source of support for science and education is not the individual 
but the corporation. The New Jersey Superior Court recently 
ruled (and its decision has since been confirmed by the Supreme 
Court) that a private corporation could legally make a gift to 
a university for educational, scientific, and welfare purposes­
a decision that may be an important precedent in encouraging 
further corporation giving.3 Recent studies by the National 
Planning Association have pointed to the opportunity of pri­
vate corporations to make gifts that will be exempt from cor­
poration income taxes up to five per cent o[ their total income. 
If corporate giving ever approaches such a figure, the amount 
of support that it may provide for science, along with other 
educational and welfare causes, may be considerable. 

In the past year, however, it has become clear that financial 
support from private sources may well be made subject to 
closer go_vernment regulation. In the investigation of tax-exempt 
foundations during 1952 by a select committee of Congress, 
under Representative Cox, it was obvious that the members of 
Congress considered that the privilege of income tax exemption 
P_ut on private institutions, including foundations, an obliga­
tiOn to prove to the public-and specifically to the Congress­
that ~heir expenditures were in the public interest. 

It Is remark bl . 
a e that some of the most conservative members 

of the Congr d l"k ess Were those who seeme the least 1 ·ely to 
assume that fo d . . · · · d · h un at10ns, as pnvate msututions, ha a ng t to 
manage their ff . . 

. a a1rs in their own way Without government 
regulatiO~. Their attitude toward the professional executives 
of the pnvate £ . .1 . . 

oundations was simi ar enough to tl1e1r attitude 
toward civil se . 1 · · f 

rvants to make 1t clear t 1at the ab1hty o foun-

s Looking Ahead . 
U (Washington· National Plannmg Association) I, No 5 une 1953) s · . · 
G. . . · ee also Beardsley Ruml (editor), The Manual of Corporate 

IVIIIg (Kmgs 
port, Tenn.: Kingsport Press, Inc., 1952). 
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dations to maintain their programs can no longer be taken 
completely for granted, but depends on the policies of the 
Administration and the Congress."' 

In any case the private corporation has a wide variety of 
causes appealing for its funds; if it chooses to support science 
at all, it is most likely to support some branch of applied sci­
ence that may yield retums to its stockholders. And private 
foundations are already devoting a large share of their funds to 
science, and little more can be expected of them. 

Moreover, there has been a conspicuous change in the inter­
ests of the major foundations, which only reflects a general 
change in the climate of opinion regarding the relation of 
science to society. A preacher like Frederick Gates and a phi­
losopher like Wickliffe Rose-both leaders in the early days of 
the Rockefeller Foundation-naturally assumed that the Rocke­
feller fortune could best contribute to the welfare of humanity 
by supporting the development of science.5 And whereas the 
philosopher and the theologian of a few decades ago were 
inclined to take this view, even the natural scientist today is 
more likely to think that the critical problems of humanity 
are problems beyond the scope of his techniques. Some of the 
major foundations, partly influenced by this drift of opinion 
and partly by the realization that the natural sciences now 
require more money than can be provided by any other source 
than government, have accordingly shifted their main emphasis 
to the social sciences and the humanities. 

The support of science-particularly the physical and bio­
logical sciences-has apparently become a responsibility of the 

"' Hearings before the Select Committee to Investigate Tax-Exempt Founda­
tions and Comparable Organizations, November 1952, House of Representa­
tives, Eighty-Second Congress, Second Session, on H. Res. 561 (Washington: 
Government Printing Office, 1953). 

11 Raymond B. Fosdick, The Story of the Rockefeller Foundation (New York: 
Harper &: Brothers, 1952) . 

39 



Government and Science 

federal government. For this reason the way in which the 
federal government organizes to provide that support and to 
see that it is properly directed is now a critical issue in Amer­
ican government. 

We discussed earlier the two main streams of thought regard­
ing the organization of the government's interest in science~ 
that which was responsible for the development of the agn­
cultural sciences, and that which established the Smithsonian 
Institution and the National Academy of Sciences. This was 
an oversimplification, because it neglected the scientific work 
carried on in some of the regular government departments 
other than Agriculture. Some of this was merely a by-product 
of other operations-the application of engineering techniques 
or individual inventiveness to the problem at hand. Thus, for 
example, workers in the Census Bureau invented the punch 
card machine. But from the time the Naval Observatory was 
set up, the government also began to develop laboratories for 
systematic programs of scientific research. The most notable 
outside the military departments was the National Bureau of 
Standards, which was set up in the Treasury Department in 
1901 to put into effective practice for the first time the Con­
stitutional responsibility of the federal government for a na­
tional system of weights and measures. 

After its transfer to the Department of Commerce and Labor 
in 1903, and especially under the leadership of Secretary of 
Commerce Hoover, the Bureau was developed into an agency 
of service to American business generally. It worked through 
an elaborate system of committees and trade associations in 
close co-operation with a great many segments of American 
business, and it contributed a great deal to the standardization 
of industrial machinery and industrial products. But whatever 
the influence of these committees, the Bureau was under the 
immediate direction of the Secretary of Commerce, and it 
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carried on its research work directly in its own laboratories 
with civil st:rvice personnel. The same form of organization 
was generally used in the military research programs-for 
example, in the Naval Research Laboratory and in the aero­
nautics work carried on by the Army Air Forces at \Vright 
Field. 

The National Advisory Committee for Aeronautics repre­
sented an experiment with a different form of organization. 
It was organized as an independent agency under a governing 
board that included a number of scientists from private insti­
tutions, serving the government only part time. And although 
it later shifted to doing most of its research work in its own 
laboratories and its own wind tunnels, its first research project 
in 1915 was undertaken by a grant to a private institution-to 
the Massachusetts Institute of Technology, in the modest 
amount of $800. 

At the same time leading scientists were discovering that 

the form of organization adopted in the National Academy of 
Sciences during the Civil \Var was too much like that of the 
traditional honorific societies or academics of Europe to be 
effective for emergency work for the government. The Academy 
accordingly persuaded President \Vilson to issue an executive 
order authorizing the creation of an operating subsidiary to 
the Academy, the National Research Council. The Council, 
unlike the Academy, was free to include on its committees mfn 
who had the most to contribute, whether or not they were 
eminent enough to be recognized by election to the Academy. 
By this means the National Research Council, although its own 
formal membership is much smaller than that of the Academy, 
always has several thousand of the more eminent scientists of 
the country involved in its manifold activities. 

The National Research Council operated during \Vorld \Var 
I mainly with funds supplied by the Rockefeller Foundation 
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and the Carnegie Corporation. It supported wartime research 
at universities, and whenever such research reached the stage 
of practical development the Army or Navy commissioned the 
scientists who were doing the work and took them into gov­

ernment laboratories. 
The Academy and the Council, although you will find them 

listed in the United States Govemment Manual as public agen­
cies, receive their basic support from private sourn:s. ·rhcir 
monumental building on Constitution Avenue was built for 
them by the Carnegie Corporation o[ New York, not by the 
federal government. And yet when the crisis of \Vorld \Var II 
arose it was the National Research Council, far more than the 
regular scientific bureaus of the federal government, that was 
the prototype for the organization on which the federal govern­
ment was to build up a totally new relationship to science. 

In the meantime science had created for itself a fundanlen­
tally different relationship to the technology o[ industry and 
of military ff · 1 · · [ · a aus, and thus to t 1e orgamzat10n o · society gen-
erally. In the mid-nineteenth century there was no systematic 
relationsh · b 1 · 1P etween a Joseph Henry, w 1o was devclopmg the 
theory oE 1 . . . . e ectromagnetism m the IVory towers of Pnnceton 
Umversity d . 1 · · . an the Smithsoman nstltutiOn, and a Thotnas 
Edison wh . '. o was applying this theory to commerCial purposes. 
The scient' . . 
1 1St and the inventor were two entirely different 

~ as~es of people; they lived and worked in quite different 
mstltution . d'ff D . s and took pride in bemg 1 erent from each other. 

unng the 1 h twentieth century, wwever, all this has been 
c anhged.' The process of invention by the ingenious Yankee 
mec amc . . Was changed into the busmess of scientific develop-
ment, 1n wh· 1 f · · · 1 B ll lc 1 organized teams o sc1ent1sts-as 1n t 1e great 

e or. General Electric laboratories-converted new scientific 
theory Into . . . 

S. practical apphcauon. 
1nce orga · h · · f n•zed science had become t e mamspnng o new 
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developments in industry, the industrial laboratory became an 
essential part of the organization of some of the most progres­
sive corporations. The great accomplishment of the O.S.R.D.­
the Oflice of Scientific Research and Development-was to trans­
late this change in the status of science into governmental 
terms. The O.S.R.D. no longer accepted the principle of 'Vorld 
'Var I that a sharp distinction should be made between the 
status of the scientist in the university, who would be expected 
to work on theoretical problems, and the status of the scientist 
or engineer in uniform, who would work on their practical 
application. It picked up the old pattern of the National Re­
search Council, which was still built around the conception 
of the scientist insulated from the conduct of practical or 
political affairs, and translated it into the central machinery 
of government-indeed, into the Executive Office of the Presi­
dent of the United States. Here it became, for the government, 
the cq uivalent of the research department of an industrial 
corporation. 

The O.S.R.D. was not the only governmental agency that 
conducted military research during vVorld vVar II. 1Vfeasured 
in dollars, the total volume of its research and development 
work was less than that of the Navy, and less than half that 
of the Army. But it paced the field; it broug·ht the leading 
scientists of this country into wartime research and gave them 
the freest rein for their taler"its; and it developed the new 
patterns for the federal government's relation to science. 

The stroke of genius in the organization of the O.S.R.D. 
was that it combined the committee-type structure, to which 
scientists had become accustomed in the National Research 
Council, with a straight-line executive structure that gave its 
director full administrative responsibility and immediate access 
to the President of the United States. The second key feature 
of the O.S.R.D. system was that it did not merely bring indiv-
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idual scientists into government service. Inst<.:ad it brought 
scientific institutions into government programs on a wholesale 
basis. Let us look at these two points in a little more detail­

the first in this chapter, the second in the next-for thq served 
as the point of departure [or the Manhattan District, through 

which the Army administered the atomic energy program, and 
later for the Atomic Energy Commission and for military 
research. 

How, then, was the committee system fused with executive 
responsibility? The O.S.R.D. was simply a holding company 
under which were operated the National Ddcnse Research 
Committee and the Committee for Medical Research. t\len 
like Karl T. Compton and James B. Conant, who served under 
Vannevar Bush in the O.S.R.D. in a hierarchical structure, 
served with him in the N.D.R.C. as a committee of equals. 
Under them were a number of divisions, each headed by a 
committee of experts in a particular field. This committee 
structure brought together scientific colleagues from all over 
the United States in a form of organization to which they had 
been accustomed in. universities and research institutions. The 
organization of a division was flexible enough so that its chair­
man could be more or less of an executive according to his 
energy and temperament and much of the administrative 
talent of th 0 ' d · · d . e .S.R.D. executives was evoted to adjltstmg an 
readjusting th · · 1 · · 1 
d . . . e 111ternal administrauve re at10ns of their severa 

IVIstons. 

But while the National Defense Research Committee could 
shee~ to most of its scientists like only a wartime version of 
t etr usual c . . . . . 
. ommtttee-style organization, Its parent organiza-

tiOn, the 0 S R D 'ff ff 'd · · · ., gave it a quite dt erent e ect. The Presi ent 
had set up 0 1 . f 1 . n Y as recently as 1939 the Executive Office o t 1e 
President, including an Office for Emergency Management, 
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which was designed to give him greater flexibility in handling 
emergency agencies in time of war. It was in this Office for 
Emergency I\Janagemcnt that the O.S.R.D. was located. As the 
head of an independent agency in the O.E.l\L, Vannevar Bush 
had every right to go directly to the President on issues involv­
ing the usc of science and scientists during ·world \Var II. A 
position of direct responsibility to the President was not im­
portant mainly in order to let Dr. Bush as head of O.S.R.D. 
have personal conversations with President Roosevelt. It was 
much more important to give him the leverage he needed in 
dealing with the vast network of administrative relationships 
on which the success of a government agency depends. This 
is the point that is completely missed by those who think that 
the ideal position for a scientific agency in government is one 
of complete separation from the political executive. 

It was this position uf direct responsibility to the President, 
combined with his own personal qualities, that enabled Dr. 
Bush to deal with military leaders on equal or better than 
equal terms, in order to pusl1 the development of specific 
weapons in which lea(lin'-~ generals were not interested. This 
position also let him exercise over government policies a vigor­
ous influence that had an important effect on the use of scien­
tists. For example, radar would never have played its timely 
part in ·world \Var II if Dr. Bush had not been able to exercise 
enough influence with the Selective Service System to protect 
the younger electronic experts against the operations of the 
draft. Nor could the whole structure of contractual relations 
have been maintained had he not been able to persuade the 
General Accounting Office to relax many of its normal peace­
time rules with respect to accounting and contracts. Finally, 
he had to persuade the Patent Office and the Department of 
Justice to permit changes in patent policy in order to make 
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industrial corporations more v.·illinu to take on the jobs of 
n 

weapons development.11 

The whole O.S.R.D. system depended, ho\\T\'l'r, on an addi­
tional fact: the incentive of wanimc patriotism. The scientists 
of the nation in wartime accepted what amounted to an infor­
mal draft, universities permitted their facilities to be command­
eered and rearranged to suit national purposes, and industry 
went ahead with research and development without waiting to 
settle all the questions of patents and conflicts of interest that 
bothered its lawyers. Thus the war saw a great centralizing of 
effort in a comparatively few large facilities. The Radiation 
Laboratory at the Massachusetts Institute of Technology, where 
radar was developed, was one conspicuous example. Another 
was the atomic energy project, which began in the O.S.R.D. 
and then in its large-scale engineering phase was transferred 
to the Manhattan District of the Army Corps of Engineers, 
to be operated under the direction of a committee in which 
Dr. Bush and Dr. Conant were the civilian members. 

The atmosphere of this system was fundamentally distasteful 
to the scientist. He liked being moved away from home and 
put on a Wartime assignment, under conditions of secrecy, no 
better than anyone else liked military service. Yet by the end 
oE World War II it was quite evident that the omelet could 
nev:r be put back in the eggshells. Never again could the 
Untted States rely primarily for its basic science on European 
research. Never again could it afford to depend for its military 
strength on the science of other nations . 

. The men who had been directing the O.S.R.D. were far­
stghted and realistic enough to come to this conclusion. But 
they were also far-sighted and realistic enough to see the prob­
lems and difficulties involved in a governmental program for 
e I . 

rvm Stewart, Organizing Scientific Research for War (Boston: Little, Brown 
and Company, 1948). 
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the postwar support of science. They were administering a 
streamlined and authoritative organization and using federal 
funds on a highly discretionary basis to support applied science 
for military purposes. In the long run they did not want to see 
federal money used only for applied research, while basic 
research might go begging. Even more important, they knew 
that the change from war to peace would pose entirely different 
problems of a political nature, and they were profoundly dis­
turbed by the danger of political interference with science 
and by the danger of permitting a centralized bureaucracy to 
give money to educational and scientific institutions. 

Some of the dangers of political interference with science 
I shall discuss in a later chapter. They are not to be dismissed 
lightly. And they properly played a large part in the thinking 
of the men who controlled the nation's most advanced scien­
tific effort during the war, but who had no desire at the end 
of the war to continue their powers. On the contrary, they 
wished to see the country adopt a system more suitable for 
the support of basic science and better adapted to the protec­
tion of science in peacetime from the threats of bureaucratic 

control or political interference. 
On the other hand, some of those interested in the general 

problems of organization and administration in the government 
naturally started with a different point of view. They believed 
that the government would have to go into the support of 
science on an entirely new scale, and that such support would 
make the control of research and development an important 
key to many issues affecting powerful interests in society. For 
this reason they were mainly interested in seeing that the new 
federal agencies for the support of research should be organized 
in a responsible relation to the rest of the executive branch, 
and particularly to the President. 

These two points of view were held by two groups of men 
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with equal devotion to the public interest and to public service. 
The difference of opinion between these two groups grew natur­
ally out of their different backgrounds and cxpnicncc. One 
wa!' primarily interested in maintaining the freedom of science, 
and the other in increasing the responsibility of the administra­
tion of government. Many of the most difficult issues in politics, 
like the most absorbing problems in tragic elrama, come not 
from any simple conflict between right and wrong. hut from a 
conflict between two conceptions of what is right. 

It is this kind of issue that was posed in tht' lq~islativc debates 
shortly after World \Var II over the creation of the National 
Science Foundation and the Atomic Fnerg-y Commission. In 
the ~roposals for these two agencies the leading scientists were 
convmced that the new governmental agencies, in onlcr to 
protect science against political interference, ought to be in­
sulated to some degree from the usual channels of government 
authority and f · · 1 controlled by boards o men whose pnnnpa 
connections . · Tl · · 1 · · rty Were Wtth private hfe. 11s 1c ea drew Its vita I 
from the tr d. . . . f . . . f l . a ltional organization o · universltics and o sue 1 

S~Ientific agencies as the Smithsonian Institution and the Na­
tional Academy. The other idea was that the crovernment 
should sup . , 1 

pan and make use of science through its regu ar 
pattern of . 

Th . executiVe organization. 

S . e Issue was first drawn in the debates over the National 
ctence Fou d . d 

h n atton. In 1944 and 1945 Vannevar Bush prepare 
at t e requ 
E dl est of the President his famous report Science-the 

n ess Fro t' . . d 
. n zer. This report was subnuttecl m July 1945, an 
Its recomme d . . . . 
M n attons were put into legtslattve form m Senator 

agnuso_n's bill to establish a National Research Foundation-
Meanwhile th . . . f h 

. e Subcommittee on War Mobthzauon o t e 
Committee 0 ,...... · 1 d 

. n lVJ.Ilitary Affairs, under Senator Ktlgore, ta 
begun 111 l944 to consider what type of government agency 
should be created to · · h 1'gh level of scientific research matntatn a 
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for the sake of national security. This subcommittee brought 
out its report in January and July 19·15, summarizing the 
government's wartime research program and recommending a 
peacetime National Science Foundation. 7 

The differences between these two proposals were significant. 
Dr. Bush's report put primary emphasis on "assuring complete 
independence and freedom for the nature, scope, and method­
ology of research carried on in the institutions receiving public 
funds," and it sought to protect the Foundation's "discretion 
in the allocation of funds among such institutions." To guar­
antee such freedom and discretion he proposed that the Foun­
dation should be headed by a board of nine members "not 
otherwise connected with the government" who would elect 
their principal executive officer. Finally, on patent policy, Dr. 
Bush emphasized that it would be necessary to give the co­
operating organizations enough incentive to conduct scientific 
research for the government; to this end, while he wished to 

have the government retain a royalty-free license for govern­
mental purposes under any patents resulting from foundation 
funds, he argued that the government should not require that 
all rights resulting from such discoveries be assigned to the 
government. Any such drastic requirement, he argued, would 
make research laboratories refuse to take federal grants to 

continue with work in which they had already invested a great 
deal of money and scientific talent. 

On all three of these points Senator Kilgore and his staff 
held a different point of view. They took a stricter line with 

7 Vannevar Bush, Science, the Endless Frontier, a report to the President 
(Washington: Government Printing Office, 1945). Sec also United States 

Senate, Committee on Military Affairs, Subcommittee on \Var Mobilization, 
especially the following reports: The Govemme11t's Wartime Research and 
Development, 1940-44 (subcommittee report No.5, 1945); Preliminary Report 
on Science Legislation: The 1\'ational Scin1ce Foundation (subcommittee 
report No. 7, 1945); and Report o11 Scimce Legislation: National Science 
Foundation (subcommittee report No.8, 1946). 
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respect to requiring that the results of research aided by gov­
ernment money be free from patent restrictions. They so much 
feared the concentration of research in a comparatively few 
large institutions that they were willing (at one stage of the 
negotiations) to write into their legislation requirements that 
the research grants be distributed at least partially among the 
states according to some automatic formula, after the precedent 
of the grants to agricultural experiment stations. Most im­
portant, they differed with Dr. Bush on the form of organiza­
tion by which such a program should be administered. 

In the end the attempt to revise government patent policy in 
the National Science Foundation bill was given up. Similarly, 
nothing came of the idea to allocate grants proportionately by 
states; this was an issue on which the Bureau of the Budget, 
to which I was assigned at the time, sided strongly with Dr. 
Bush rather than with Senator Kilgore. But the issue that 
raised the most lively debate, and caused a Presidential veto, 
was organization. 

The Kilgore bill provided that the Foundation be headed 
by an administrator appointed by the President, who would 
have the benefit of the advice of a part-time board, but would 
not be bound by such advice. This was a sharp contrast with 
Dr. Bush's proposal that the Foundation be headed by a 
part-time board that would elect its own executive. 

This difference was much more than a personal difference 
of opinion between Senator Kilgore and Dr. Bush. Senator Kil­
gore developed his bill in collaboration with the Administra­
tion, and the President, on the advice of the Bureau of the 
Budget, was strongly of the opinion that federal funds ought 
not to be distributed by an agency with such a diffuse channel 
of responsibility as would be provided by a part-time board. On 
the other hand, Dr. Bush was fully supported by his colleagues 
and advisory committees in his decision to come out strongly 
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in favor of having the Foundation's director appointed by the 
part-time board. Indeed many of the scientists, especially some 
of the leaders in medical education, took an even more militant 

stand on this issue. 
The same issue was the basis of the dispute over the atomic 

energy legislation, even though it was obscured by some of the 
more \'ocal groups of scientists, who led the newspapers to 
represent the main issue as one of military versus civilian con­

trol of atomic energy. 
Here the choice was between the 1\Iay-Johnson bill and the 

MacMahon hill. The 1\Iay-Johnson bill had been drafted for 
the Secretary of \Var by a committee of civilian advisers. On 
the issue of organization this committee had been strongly influ­
enced by the leading figures in the O.S.R.D.-Vannevar Bush, 
James B. Conant, and Karl T. Compton. The Macl\Jahon bill 
was drafted subsequently by staff members of the Office of 
\Var Mobilization and Recom·ersion and then introduced by 
Senator Madvfahon, who became spokesman for the President 

and his Administration.8 

President Truman had originally permitted the :May-John­
son bill to be endorsed in the House of Representatives as a 
bill that represented the views of his Administration. In doing 
so he had apparently relied on the advice of the Secretary of 
War, the civilian advisers who had drafted the bill, and certain 
members of the \Vhite House staff. A little later, however, he 
reconsidered his position on the advice of the Director of the 
Budget and the Director of the Office of \Var Mobilization 
and Reconversion, who argued with him that under the May­
Johnson bill atomic energy policy would be put in the !1ands 
of a commission virtually independent of the direction of the 

s James Roy Newman and Byron S. Miller, The Control of Atomic £,1crg)' 
(New York: \\'hittlcsey House, 1948). express the point of view of those 
who had the primary role in drafting the MacMahon bill. 
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President, except with respect to international affairs. This 
independence would be assured by a method of organization 
much like that proposed by Dr. Bush for the National Science 
Foundation-a commission of nine part-time and unpaid oni­
cials, who would be appointed one each year for nine-year 
overlapping terms, who could not be removed from oflice by 
the President at his discretion, and who would have authority 
to appoint and remove their executive director. 

To Secretary of \Var Patterson and other sponsors of the 
bill this seemed a desirable arrangement, in that it would put 
the control of atomic energy in the hands not o[ politicians, 
but of a relatively protected group, presumably to he composed 
of leadino- industrialists and scientists. The bill conceded that 

0 

international policy with respect to atomic energy should be 
under the direction of the President, but implied that with 

respect to domestic policy this part-time commission would be 

virtually independent. 

Thus, in both the National Science Foundation and atomic 

energy legislation, the experience of the war persuaded many 

of the leading scientists that science would henceforth have to 

depend to a considerable extent on federal go\'ernment support. 

But in both cases they believed that science needed to be 
protected from politics by being insulated from executi\'e con­

trol by pan-time governing hoards. 

On the other hand, it seemed clear to the President and his 
advisers that the same considerations that required the federal 

g~vernrnent to support science required the programs in ques­

tion to be organized in the normal channels of executive re­
spo ·1 · · nsi )Ihty. To them-or at least to some of the advisers-it 
seemed that the case for this point of view had been very 

poorly explained to the scientists, who looked on it as a means 

of extending political domination over science. It could he 

argued that the problem here was not the organization of 
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laboratory research; that indeed each of these scientific agencies 

would han· to decentralize its opnations extensively and 
put them under the virtual direction of a widespread system of 
advisory boards. But the real problem of organization was at 
the top level. How was the agency going to be given the politi­
cal support it needed to get the necessary appropriations? \Vho 
was going to defend the agency against political interference? 
And who was to represent it, and defend it, in the interdepart­

mental infighting that is so important in \Vashington? 
The predominant opinion in the Bureau of the Budget, for 

example, was that the greater threat of political interference 
and patronage-whether in personnel, in contracts, or in other 
forms of political favors-had typically throughout all our his­
tory come less often from the President and his department 
heads than from local interest groups exerting pressure on 

members of the Congress. It was for this reason that it opposed 
the view, which was strongly held by some of Senator Kilgore's 
advisers, that the Ie<rislation creatino· the National Science 

0 0 

Foundation should specify a formula for distributing grants 

among the states on a geographical basis. 
At the same time the Bureau took the view that the firm 

support and leadership of the President might be needed to 
protect the principal scientific agencies of the government from 
political interference in the future. This might be particularly 
true, it was argued, of an agency that has the function of 

making grants of money to private institutions. Any board of 
part-time general advisers is almost necessarily drawn from the 
institutions that must benefit from such grants, or from among 
the professional colleagues of leaders in those institutions. To 
put such men in a position of complete executive responsibility 
for the progTam is to ask them to stand before the Appropria­
tions Committees of Congress and defend a progTam of grants 
to themselves or to their friends. This is bad enough if the 
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men in question are the most honorable and public-spirited 
leaders in their field, [or it puts them in a position where they 
are vulnerable to unfair political attacks. It is even worse for 
the nation i£ such men refuse to serve, and if the positions in 
question become the objects of competition by second-raters 
who intend to use the positions to benefit their institutions or 
their fields of interest. The only protection against such an 
outcome was to keep the part-time advisers in positions where 
they were primarily advisory in function, and to leave the 
legal responsibility in a full-time subordinate of the President.~~ 

But this was not a point o£ view that was persuasive to most 
o£ the scientists. On their side it may well be argued that the 
most effective protection o£ science has usually been achieved 
by the board form of organization; that such boards can be 
set up to include men of high prestige and public spirit who 
are not in universities or otl~er agencies receiving grams; and 
that such an arrangement guarantees a type of stability-and, 

perhaps more important, the confidence and respect oE the 
community oE scientists-far more effectively than does a com­

plete subordination to the Chief Executive. 
I have oversimplified the problem by posing it as an issue 

between two sharply defined points of view. There were, of 
course, all sorts of variations, in part the result of normal 
differences in theory, in part the result of normal prejudices 
and selfish interests. In short, the problem was about as com­
plicated as any other major political problem. But the issue of 
reconciling the objectivity and independence of science with 

~he responsibility of the governmental system was the most 
Important thread that ran through all the tangled argument. 

In the case of the National Science Foundation, the issue 

9 This was my own position at that time, as I argued in an article entitled 
"The Deficiencies of the National Science Foundation Bill," Bulletin of 

tl•e Atomic Scientists, October l!H7, p. 23. 
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was settled only after five years of Congressional debate. In 
one effort to compromise, the Congress in 1947 passed a bill 
that on most issues was satisfaelory to both camps. The Presi­
dent vetoed the bill, however, exclusi,·cly on administrative 
grounds, because it put the fundamental control of the Founda­
tion and its prognms in the hands of a part-time board. The 
bill as finally enacted and signed in 1950 complied with the 
President's main terms, although it was a considerable com­

promise. It permitted the President to appoint the director, 
the principal executi,·e of the Foundation, but it also provided 
that the award of contracts or fellowships had to be approved 
not only by the director but also by the Foundation's board of 
twenty-four part-time members. 

On the other hand, the scientists who followed the leadership 
of Dr. Bush had accomplished their main purpose with respect 
to the substance of the program. The CongTess and the public, 
which had started with the idea that the nation needed a 
special· system to give bonuses or awards to inventors-at any 
rate, with the idea of aiding applied science-had been won 
over to the creation of a federal agency for the support of 
basic research. 

In the case of the atomic energy legislation the issue of or­
ganization was settled more quickly by the influence of the 
Administration in the Senate. Under Senator MacMahon's 
leadership, with the assistance of staff work from the Office of 
\Var Mobilization and Reconversion and with vocal public 
support from the younger nuclear physicists, the 1\Jay-Johnson 
Bill was set aside in favor of MacMahon's bill providing for 
the control of the atomic energy program by a full-time com­
mission fully responsible to the President. 

In the atomic energy program it was pretty generally agreed 
immediately after the war that the program should be trans­
ferred out of the \Var DepartnH·nt and into a civilian agency. 

55 



Government and Science 

In spite of the haggling over the details of the bill, this purpose 
Was accomplished. But the same issue, with respect to the 
general support of science, was not settled by any such clear-cut 
decision. Indeed, it was let go by default. 

No one expected the proposed National Science Foundation 
to take over the federal government's entire interest in the 
support of science. All of the more influential advocates of the 
Foundation understood that almost every department of the 
government had some function that required it to support 
scientific research, perhaps including basic research. Everyone 
assumed that the scientific activities of the Department of Agri­
culture, of the United States Public Health Service, and of the 
military departments would have to continue in those agencies, 
in close association with the operating programs that they were 
designed to benefit. 

This view, as reasonable as it was, complicated the political 
problem of establishing the National Science Foundation. In 
theory a member of Congress could agree that basic research 
was a good thing for its own sake. But this was not the kind 
of belief that led a member to stand up and be counted in 
favor of the spending of federal funds. It was not nearly so 
strong a belief, for example, as the conviction of a member 
of the Military. Affairs Committee that we ought to support 
enough research on military weapons, or as the conviction of 
a member of an Agriculture committee that we ought to 
support research on how to improve crops or cure diseases of 
cattle. The individual Congressman, like most other people, 
could see more clearly that science was a good thing if he could 
see ~t the same time m just what way it would benefit his 
particular interests. 

~ a result there was no great political steam behind the 
NatiOnal Science Foundation legislation. While Congress hag­
gled over its exact terms the passage of time was settling the 
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most important issue in the relation of the federal government 

to science. It permitted the military departments and the scien­

tists to set up a program in which most of the nation's scientific 

effort was supported through military appropriations. 
The scientists as a class always seemed to be quarreling with 

military officers as a class, even while they were developing one 

of the most effccti\·e partnerships in history. At any rate, 
some of them were among the most vocal advocates of civilian 

rather than military control in scientific matters. Yet the 

scientists were more successful in persuading military officrrs 

than in persuading civilian Congressmen that generous support 
for science was rssrntial to national security. Early in 1946. for 
example, a memorandum from the Chief of Staff of the Army 

to the General and Special Staff and to the principal com­
manding generals stated that it would be the policy of the 

Army thereafter to give generous support to science, to give 

scientists "the greatest possible freedom to carry out their 

research," and to call on civilian scientists not only for the 

production of weapons but also for assistance in military plan­

ning. The Army, General Eisenhower went on to say in this 
memorandum, ought not to duplicate within its own organiza­
tion the "industrial and technological resources" of outside 
organizations, which should be used "as organic parts of our 
military structure in time of emergency." To make such a 

system possible within the Army, the same memorandum went 

on, "we must separate responsibility for research and develop­
ment from the functions of procurement, purchase, storage and 
distribution. " 10 

This was a sharp departure from the earlier doctrine of 
military organization. All military services had generally be­

Jo Dwight D. F.is<'nhnwcr. Mrmorandum for Dirrrtm·s and Chiefs of JVar De­
fJartmcnt Genna/ and SjJccinl Staff Divisions and Bureaus and tile Com­
mnndirlg Gcr!crals of the !IJajor Commands. Subject: Scicr1tific and Techno­
logical Resources as Military Assets (30 April 1946). 
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lieved that weapons research ought to be carried on under the 
direction of officers who knew what was needed in combat. This 
meant that military laboratories were usually located well down 
in the chain of command; that such laboratories, even though 
staffed mainly by civilians, were always headed by military 
officers; and that research projects were undertaken only 
according to the terms of a statement of "military require­
ments." The new policy statement by General Eisenhower 
meant that the scientists-especially those in the O.S.R.D.­
had persuaded the military officers far more effectively than 
they had the Congress, even while their main purpose may 
have been to free science of military control. 

As it had worked out in practice, the Army had actually 
been the slowest of the services to give research a relatively 
high place in its organization. After a false start in 1 g46, it 
was not until 1952 that it set up a Chief of Research and 
Development in the Office of the Army's Chief of Staff, who 

could give policy direction to the Army research programs 
from a higher level than the staff in G-4-the section oE the 
General Staff that deals primarily with procurement and 
materiel. 

In the meantime the Navy had set up the Office of Naval 
Research in 1946, on the same level as its historic statutory 
bureaus. 'Without taking away from those bureaus their pro­
grams of applied science, the Navy charged the O.N.R. both 
with carrying on research of a basic or general nature and 
with co-ordinating the research of the Navy as a whole. With 
this general mission the O.N .R. in the few years after World 
'\Var II did the job that Congress was debating for the Na­
tional Science Foundation: it supported a large share of the 
basic science oE the United States. Much more to the surprise 
of the academic world, it did so by a system of grants and con-
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tracts carefully devised to provide a high degree of academic 
freedom. It was so successful in this respect that when the 
National Science Foundation was finally created, the chief 
scientist of the O.N .R. seemed the inevitable choice as director 
of the National Science Foundation. 

:rvfeanwhile the Air Force, which was a fighting arm that had 
to improvise all its supporting services when it became a separ­
ate Department, set up a Deputy Chief of Staff for Develop­
ment as an independent part of its general staff structure. To 
carry on its operating programs it created the Air Research 
and Development Command and made it entirely independent 
of the Air Materiel Command, which had always run Air Force 
research as a subordinate part of its job of buying airplanes.U 

The Army and the Air Force could not catch up with 
the Navy in the support of basic research, but they greatly 
expanded their programs in that direction, with the active 
support of the Research and Development Board of the be­
partment of Defense. This board, created to help the Secretary 
of Defense co-ordinate the scientific programs of the military 
services, will come to our attention again in a later chapter. 

The National Science Foundation finally got into active 
operation about the time of the invasion of South Korea. The 
expansion of military appropriations that followed the new 
war was more important in determining the pattern of govern­
ment support for science than any amount of rational debate. 
In consequence the Congress was always inclined to cut down 
severely on the President's budget for the National Science 
Foundation, which was supervised by a board including some 
of the leading scientists and educators in the nation, even while 

11 Since this statement was written the Air Force has had (October 6, 1953) 
the Deputy Chief of Staff for Development report to the Deputy Chief of 
Staff, Materiel. Trade journals aurihutctl this action to demands from the 
aircraft industry. 
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vastly larger sums were being distributed for precisely the 
same purposes by junior ofllcers in relativdy obscure corners 

of the military departments. 
The existence of the National Science Foundation, with its 

statutory function "to evaluate scientific research programs 

undertaken by agencies of the federal government" as well as 
to support basic research directly. raises a crucial question with 
respect to the future direction of science in the federal govern­
ment. To what extent should the National Science Foundation 

be used by the President and his Executive Oflice to co-ordi­
nate in any aggressive way the scientific programs of the execu­

tive branch? 
The National Science Foundation is the only general-purpose 

science agency in the government, and the President and the 
Bureau of the Budget are certain to look to it for advice on 

the science program as a whole. The President and the Bureau, 

for example, have always recommended much higher budgets 

for the Foundation than the Congress has been willing to 
appropriate. At the same time any aggressive effort at co-ordi­

nation will surely be resisted by the executive departments and 
agencies, all of which are certain to prefer to conduct their 

scientific programs in their own ways. 
S~milarly, especially at a time when economy is the Adminis-

tration' · l , t · 1 s Watchword, the execuuve c cpar ments-parttcu arly 

the military departments-will be under pressure to reduce 

their expenditures for any research not clearly related to their 

operating functions. For example, the Congress recently revised 

t~e National Science Foundation Act by removing the limita-
tion on · · · d 1 C · Its appropriation. It dtd so m or er, as t 1c .omnnttee 
on Labor and Public \Velfare reported, "to permit further 
centralization of basic scientific research in the National Science 
Foundation." 
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Aside from natural jurisdictional prejudices, other depart­
ments have some reason to distrust this proposal. At the end 
of 1951 the President reduced the budget that he was recom­
mending for basic research in the military departments by five 
million dollars and increased the National Science Foundation 
budget by a similar amount. The Congress was glad to accept 
the reduction in the military budget, but it struck the figure 
out of the budget of the National Science Foundation as well. 
Practical political experience certainly suggests that science is 
more likely to receive generous support in connection with 
the specific operating programs of the various departments 
than if it were entirely centralized in a purely scientific agency. 

But the main argument of the scientists against centralization 
is one of principle, not politics. They fear that to centralize 
the control of government support of research in a single 
agency, no matter how wisely administered, would be a cal­
amity. Basic research is tricky and unpredictable; what one man 
thinks a thoroughly useless approach may seem to another a 
most promising one, and either may be right. The scientist 
thinks that there is safety in a variety of agencies, with a variety 
of advisory or review committees of experts, all trying in com· 
petition to discover and support the most promising basic 
research. 

In Great Britain the problem of giving government financial 
aid to scientists in universities, without political interference, 
is solved by the University Grants Committee, which distributes 
public funds to universities for research, among other purposes. 
This Committee, however, operates behind the shelter of His 
Majesty's Government. Its funds are provided in an executive 
budget that the House of Commons has not altered by so 
much as one penny during the twentieth century. Its grants 
are not questioned by any Appropriations Committee of the 
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House of Commons, because the House of Commons has no 
such committee. 

If the United States government were organized on similar 
lines, science might well rely for its protection against politics, 
and for its political support, on an agency like the National 
Science Foundation. If your central executive organization is 
impregnable, you may well seek to prevent political interfer­
ence with science by organizing under its wing a strong agency 
for the support of science. But if the executive organization of 
the government is scattered and diffuse, and if the political 
support of programs has to be built up in specialized executive 
agencies and specialized Congressional committees, then the 
scientific programs, too, will do well to be diversified instead 
of centralized. This political argument corroborates the general 
administrative argument that research programs and operatin 

'd d . 1 . g programs need to be gm e m_ c ose co·op~ration with each 
other if both are to be made directly effective. 

But if the support of science is to be thus diversified 
. . · among 

various departments and agencies, there IS all the more d 
d . nee 

for a strong National Science Foun atwn. Such a Foundation 
with adequate funds, is badly needed to support the basi~ 
research that is not closely enough related to the int 

. . erests of 
other agencies to attract their funds. It Is needed cv 

. en more 
to redress the balance between basic and applied resear 1 . 

c 1, since 
the operating agency will always overemphasize p1-0 J· h 

. . · ects t at 
~ave a~ Im.me~Iate application in mind. America has been weak 

m basiC scientific theory, just as she has been weak in creating 

a general government policy. She has been weak in both re-
spects because in 1 · 1 

our ec ucatwna system, our research pro-
grams, .and our government generally we have put all our 

em?hasis and all our financial support on the specialized appli­
catiOn of knowledge. The development of basic science suffers 
from the competition of the specialized applied sciences, just 
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as the general policies of government designed to protect the 
citizen and consumer are weak by comparison with the pressure 
group or the specialized interest, and just as the general admin­
istrative personnel of the government is weak by comparison 
with the specialists. 

The National Science Foundation is the only agency of gov­
ernment that can help the President and the Congress appraise 
the general policies of the government with respect to science. 
If it discharges this mission, it will have no time to do what 
some scientists fear-to attempt to centralize the direction of 
scientific research. That is a matter that depends on the de­
cisions in a great many universities and laboratories and in a 
great many agencies that finance specific research projects. In 
this level of operations the National Science Foundation has 
very little reason to meddle. 

On the other hand, no other agency is in a position to look 
at the way in which all the specialized programs of the federal 
government affect science as a whole. No other is in a position 
to ask how the federal programs influence those of the univer­
sities and industrial 1;:; l>Oratories and what effect they have on 
private sources of financing. No one else can look into the 
effect of government personnel policies, in all departments and 
agencies, on the ability of the government to carry on first-rate 
scientific work. And finally, no one else is in a position to 
inquire what branches of science need more adequate support 
if the American people are to maint:1in lhe fastest possible rate 
of technological progress, as well as the most adequate national 
defense, in the troubled world of the late twentieth century. 

In the organization of the government for the support of 
science we do not need to put all science into a single agency; 
on the contrary, we need to see that it is infused into the pro­
gram of every department and every bureau. We do not need 
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to insulate it from executive authority; on the contrary, we 
shall protect it best against political interference and enable it 
to be most effective if we give it a direct and effective relation­
ship with the responsible executives, as well as the support of 
well-organized groups of advisers from the leading private insti­
tutions of the nation. 



III 

FEDERALISM 

BY CONTRACT 

Socialists believe that the interests of the proletariat can be 
protected only if the government owns the means of produc­
tion. Anarchists think that anything the government owns or 
does is a blow to the freedom of the individual. This theoretical 
issue is argued, in only slightly less extreme terms, as more and 
more people become aware that the federal government, and 
particularly the Department of Defense, has become the prin­

cipal support of scientific research in the United States. The 
lawyers and accountants and reformers who fear the predatory 

private interests argue that private institutions must not be al­

lowed to profiteer on government grants. Suspicious capitalists 
and scientists who are jealous of their academic freedom say 
that he who pays the piper calls the tune-that the government, 
whenever it puts funds into research, is bound to destroy the 
liberty and initiative of those who receive the money. 

These two points of view, while superficially at opposite 
poles, are fundamentally in agreement. They both hold that 
the public interest is necessarily opposed to private interests, 
and that government cannot ever provide funds without de­
stroying the independence of the institutions that receive them. 
But this is only another version of the idea that power is in­
divisible-the old idea that was the core of the theory of sover­
eignty as Austin explained it; the idea that is the basis of the 
organization of unitary states. 
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It is hard for this absolute idea to live in an intellectual 
climate conditioned by the analytical and skeptical approach 
of the scientist. The rudiments of the scientific approach in the 
age of Franklin and Jefferson helped to dissolve the traditional 
idea of sovereignty and to create the first large-scale federal 
system of government. The grant-in-aid programs that scientists 
helped to develop became the dynamic basis of the federal sys­
tem, as it undertook in the twentieth century to meet national 
problems without destroying the independence of the states. 
And now, in the research and development programs, the sci­
entists have brought to its most complete development an 
improvised system of federalism that makes usc of private in­
stitutions for the conduct of federal programs. To those who 
argued that you cannot divide sovereignty, as to those who 
believed that you could not divide the atom, the answer of the 
scientist was simply to divide it. 

The general trend of the past few years in the United States 
has been against socialism, and even against an expansion of 
the power of the federal government. In this setting it is re­
markable that there have been very few complaints, even from 
the most touchy and suspicious scholars, to the effect that the 
fe~e~al government is dictating to scientists. The recent Com­
mxssxon on Financing Higher Education, for example, a pri-
vately . d 1 · supported study w1th a mo crate y conservauve cast, 
~oted the extensive federal support of science and admitted that 
although there are signs of danger which have appeared in 

these pro . " 1 Th C . . d" grams they have not been senous. e omm1ss1on 
ld not advise that the present programs be stopped, but only 

a~gued that new forms of federal subsidy ought not to be 
a opted, particularly in the humanities and social sciences. 

While there has been a great deal of criticism of detailed 
1 Conu:n· · 

Ed ~ston on Financing Higher Education, Nature and Needs of Higher 
UCatJon (New York: Columbia University Press, 1952), p. 157. 
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administrative arrangements, and some fear that universities 
are taking on so large a portion of federal programs that they 
will be seriously damaged in case of severe retrenchment, there 
has been no organized objection from scientists and educators 
to the general development of federal aid. Its absence may 
be taken by the cynical to be only the result of the fact that 
nobody shoots Santa Claus. But the more important reason is 
the improvised form of federalism that now governs the rela­
tions of the federal government and scientific institutions. This 
new system of relationships, based on the administrative con­
tract, not only gives support to scientific institutions that yet 
retain their basic independence, but it also creates new ones 
that become equally independent. 

The superficial forms under which this new system mas­
querades are familiar enough: they are the private corpora­
tion and the cost-plus-a-fixed-fee contract. But in the aggregate 
these superficial forms conceal something that is a substantially 
new system, and one that is not very well understood even by 
some of those who take part in it. 

For example, in the 1953 appropriations hearings Senator 
McCarran, one of the more experienced legislators, undertook 
to criticize the research program of the Department of Defense. 
He asked an Air Force General who was defending the program 
whether any of all that money had really produced anything. 
The General, perhaps a little wearily, replied that the B-47 
and the B-52 had managed to fly. But these, Senator McCarran 
insisted, were developed by private enterprise. It took some 
moments of discussion to point out to the Senator that the 
private companies that developed and built the B-47 and the 
B-52 had done so with the aid of Air Force research funds. 2 

2 Department of Defense Appropriations for 1954. Hearings before the Sub­
committee of the Committee on Appropriations, U. S. Senate, Eighty-Third 
Congress, First Session, on H. Res. 5969. Part 2. Thursday, June 18-Friday, 
July 10, 1953, pp. 1432-33. 
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And the Senator may never have understood that these were 
not invented by private enterprise in the sense that the \Vrights 
(or was it Langley?) invented the original airplane. Neither 
was their invention merely paid for by the federal government, 

in the way in which it pays for so many trucks or typewriters. 
Instead, they were developed according to exacting specifica­
tions laid down by Air Force planners, which in turn were 

based on the best strategic decisions that the Air Staff could 
make on the basis of intelligence regarding the Soviet Union, 
the advance in aeronautical science, and the incorporation of 
related advances in several dozen other technical f1elds, such 
as electronics and nuclear physics. 

I have said that the United States has improvised a new 
kind of federalism for the conduct of research. This is based 

on at least five types of relationships with private institutions. 
The first and simplest is a contract for the improvement of 

a certain machine or weapon, for the development of a new 

one, or for any specific research project in an industrial labora­
tory or in a university. Some such contracts are for the produc­
tion of items in quantity, with a little research on the side to 
improve the product. Many others are now for the improve­
ment of the item or for more or less basic research that will 
lead ultimately to entirely new devices. 

In contracts of this type, the very nature of the problem has 
forced the military agencies to develop what is called the "sys­

tems approach." They recomize that they arc no longer dealing 
with a series of weapons omore or less independent of each 

other, or at least easily adjusted to each other, as might have 

~een tru~ some decades ago when the Navy was seeking to 
Improve Its battleships and at the same time to improve the 

guns to be mounted on their decks. All this has been changed 
by modern techniques of communication, by the speed and 

power of modern Weapons, and-most important-by the fact 
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that scientific development is no longer a short-term job for the 
engineer alone, but a long-term job for a team of scientists and 

engineers combined. 
It would not make sense, for example, to have one company 

develop an airplane while another was working on the bombs 
it was to carry. Either project might take from five to ten years, 
and if the jobs were actually done independently they would 
have to be scrapped and clone all over again. For a modern 
bomber cannot be designed without taking into account the 
way in which its guns or rockets or bombs are to be carried. 
The navigation system that is to get it to its target and the 
sighting and fire control system that trains its weapons on 
that target have to be geared into each other and into the whole 
system of communications and tactical command. IE all these 
things are to interlock with one another and into the tactical 
plans of the combat leaders and the production plans of the 
industrial mobilizers, they have to be planned as a closely knit 

system and developed as a system. This job can be done well 
only within a single integrated administrative organization. 

These considerations have required the military depart­
ments to begin to set up fewer research projects for the de­
velopment of particular items, and to proceed more often by 
parceling out to a particular contractor the development of an 
entire system of related weapons and devices and techniques. 

This method makes it unnecessary for the military service 
to go through the rather clumsy process of preparing detailed 
specifications on a whole host of closely related items intended 
for future development. It puts in the hands of a much more 
flexible type of organization the preparation of the whole new 
package of related items, so that all can be developed in har­
mony. adjusting some to compensate for the failure of others. 
It also makes it possible for the military service to devote more 
attention to the more important or higher level job of military 
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planning-that is to say, deciding which kinds of weapons 
systems will be required to meet the needs of any future war 
and which ones can be adopted as the basis of strategic plan­
ning within the limits of our physical and scientific resources. 

These are the ways in which the traditional contracts with 
industrial corporations have been developed, especially by 
the military departments, to meet the requirements of the 
new military technical problems. A second and quite different 
type of relationship is involved in the contracts that the govern­
ment makes with research laboratories and universities. Some of 
these are grants avowedly for the purpose of supporting sci­
entific research for its own sake, especially those made by the 
National Science Foundation and the Public Health Service. 
Others, especially in the military departments, take the form 
of contracts that come to much the same thing. Indeed, the 
military departments have now found it unnecessary to have 
a contract for each new project. Instead they sign with each of 
a number of institutions a contract that merely states the terms 
of their general relationship, so that a new project can be 
undertaken by a simple order without further detailed negotia­
tions or the signing of a new contract. The "master contract" 
is the basic charter of the new federal relationship. 

The third type of relationship in this new system is the 
special study. From time to time the military services have 
identified a major problem that requires a new approach, based 
on a combination of scientific and strategic or tactical thinking. 
This is the kind of problem that has traditionally been as­
signed to military staffs, in the general staffs of the great powers 
of the past century. Only in the United States have such broad 
studies of crucial importance to national strategy been farmed 
out to private institutions. 

The basic problem of defeating the submarine, the ground 
and air strategy for the defense of Western Europe, the tactics 
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and weapons systems for the air defense of the United States 
and the protection of its civilian population-subjects like these 
have been analyzed for the top military authorities by private 
institutions working under contractual arrangements. We shall 
look in a later chapter at some of the problems that such 
studies involve. 

A fourth type of relationship grew naturally out of the earlier 
ones. A military department saw that the development of an 
important new weapon or weapons system required the crea­
tion of an entirely new laboratory or plant. It understood, too, 
that the problem was not merely a scientific one. It required 
the creation of a competent and stable large-scale organization. 
That is to say, it required managerial competence in the con­
duct of a scientific enterprise. For this it turned to the major 
universities. The universities were willing to take on such 
assignments and glad enough to separate them from their 
regular administrative systems. 

A number of universities had already discovered, to their 
sorrow, that the business of weapons development and related 
strategic studies are not only big business, but a very special 
kind of business that it is very difficult to mix with the tradi­
tional life of a university. It is hard to reconcile with the 
traditional habits of academic freedom the sentries and barred 
gates that are required by security regulations for some types 
of military research. It is hard to reconcile the fluctuating per­
sonnel requirements of emergency activity with the status and 
tenure of traditional faculty appointments. And the university 
business manager is always nervous about building into the 
physical or financial structure of a university a set of activities 
that are presumably emergency in nature and may some day 
be cut down sharply by political authority. 

For all these reasons universities have set up separate or­
ganizations for much of their military work. The Argonne 
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Laboratory at the University of Chicago, supported by the 
Atomic Energy Commission, now has a budget larger than 
that of the entire university before the war. The Lincoln 
Laboratory at the Massachusetts Institute of Technology now 
spends close to S20,000,000 a year, which is much more than the 
Institute spends on teaching its students. The Applied Physics 
Laboratory of John Hopkins mana~es a research prog-ram for 
the Navy that involves subcontracts with several dozen academic 
institutions. 

In some cases, of course, these institutions arc attached to 
universities only in the loosest fashion, for administrative pur­
poses, and the federal government owns most or all of the 
real estate. Thus the University of California manages the 
Los Alamos Laboratory in New 1\ilexico, which produced the 
first atomic bomb. In other cases the institutions are fairly 
closely associated with the ordinary university community. But 
in every case the military department or other agency has the 
~dvantage of buying not only scientific talent, but, even more 
Important, the institutional ability to organize and administer 
a scientific program. 

~inally, there arc the special private corporations founded 
entuely for the purpose of carrying on governmental scientific 
programs. These show the new system in its full flower; they do 
not represent the mere addition of some government business 
to an existing institution, but arc a new and more flexible 
method for organizing the management of public affairs. In 
my early days in Washington, when annoyed by the clumsiness 
of. government red tape, I used to propose facetiously that cer­
tam .government departments could be organized and managed 
effiCient.ly only if they were officially abolished as such and 
then pnvately incorporated in Delaware, but at that time I did 
not have the imagination to see that almost exactly this pro­
cedure would be followed. 



Federalism by Contract 

Thus, a large share of the Atomic Energy Commission's 

research J)ro'.'Tam is delc<Tatcd to a SJ)ecial contractor, Associated 
l""l .::" 

Universities, Inc.. which \\"as created for the purpose of ad-
ministerino· atomic enern·v laboratories on Long- Island. Thus, 

(~ r"J/ .._, 

1~RO, Inc., "·as created for the purpose of taking over for the 
Air Force the man;wement of its rrreat experimental wind ..., b 

tunnels at Tullahoma, Tennessee. And thus the Rand Cor­
poration was created to carry on for the Air Force some of 

its most advanced research on the problems and techniques of 
intercontinental warfare. 

"\Ve have, accordingly, a whole spectrum of forms of or­
ganization. This spectrum begins with a simple addition of a 
small research or testing project to a production contract in 
private industry or to a research program in a university. It 
goes on through various intermediate forms to the special cor­
poration that exists solely to do research and development for 
the gm·ernment. In total it constitutes a new and rather un­

systematic system of improvised federalism, the significance of 

which it will take years to appraise. 

But even now several major points about it seem quite 
clear. None of these points gives much comfort to those who 
want to draw a hard and fast line between government and 
private institutions, either in order to prevent government 
control of business and science or in order to prevent any 
businessman or scientist from profiting from work for the 
government. 

One point is that, in the evolution of this system toward 
the creation of larger contracting projects. the independence 
of the private contractor and the scientist has increased. The 
contractual system makes it theoretically possible, of course, 
for the contracting officer to dominate completely the decisions 
of the contractor. He may insist on reviewing all the details 
of the salary he pays each employee, and the details of his re-
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search programs. It seems to me significant that this appears 
to happen less often as the research projects and agencies grow 
in size. The company with a small development project or 
the professor with a small research program may have reason 
to complain that the contracting officer does not give him 
enough freedom. But the large study projects and the great 
special corporations become organisms each with a will of its 
own. 

The Applied Physics Laboratory has not merely worked 
according to military requirements: it has originated ideas that 
have influenced the Navy's planners in their notions about the 
weapons that should be developed. The Rand Corporation, in 
the eyes of the Air Force, has the merit of providing a 
thoroughly independent point of view about many issues of 
fundamental strategy. And through such studies as the East 
River Project, as we shall see in more detail a little later, 
corporations like Associated Universities and institutions like 
the Lincoln Laboratory have provided-as a part of their service 
under contracts with the government-some of the most vigor­
ous and effective criticism of the fundamental policies of the 
Department oE Defense, and indeed of the Administration as 
a whole. 

A_not~er point is that this system became dynamic and ef­
fectt~e Simply _because it ignored the rigid distinction between 
pubhc ~nd pnvate affairs. The new system started on a large 
scale w1t~1 t~e O.S.R.D., was further developed in the Man­
hattan Dis~nct When the Army set up that organization to take 
over atomic research from O.S.R.D., and was then continued 
after the war when the military departments took over some 
of the O.S.R.D. programs and the Atomic Energy Commission 
succeeded the Manhattan District. 

But perhaps there is a more useful explanation-one that 
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will help us understand the remarkable speed with which this 
new system took hold. 

The system or systems that it replaced were fairly static 
affairs. There were the pure scientists in the Smithsonian and 
a few other similar institutions; they were supported by the 
same board and (in part) by the same appropriations that 
maintained the museums and the zoo, and in recent years they 
have not seemed likely to have any more dynamic relation 
to current political problems. Then there were various spe­
cialized scientific bureaus, some (like the Bureau of Standards) 
under ci\'il service, others (like Public Health and the Coast 
and Geodetic Survey) under special career and commissioned 
services of their own, but all held down to programs that looked 
fairly routine to the more advanced scientists in universities or 
industrial laboratories. Finally, there was the special world 
of agriculture, where research programs had been spread and 
multiplied by the grants-in-aid system to an extent that was 
unique by comparison either with other government programs 
in the United States or with similar programs in other 
countries. 

But even this agricultural program was in several ways 
limited in its potentialities for growth. It dealt with a special­
ized subject matter, set aside from the more dynamic elements 
of industrial development that were rapidly urbanizing the 
nation and changing its relations with the rest of the world. 
Because of the very nature of its subject matter its projects 
and programs were relatively small and individual in scale. 
The scientists concerned were on the payroll of state govern­
ments and of public universities. The jealous supervision of 
state legislatures therefore kept down their salaries and the 
attractiveness of their careers; they remained a good recuiting 
ground for the United States Department of Agriculture, but 
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could not have competed, even if their subject matter had 
overlapped, with the world of industrial science. Finally, since 
their programs were administered through the channels of 
federal-state relationships, those programs came under the 
close scrutiny of Congressmen interested in what went on 
between Washington and their respective states-a type of 

interest likely, within modest limits, to keep appropriations 

up, but discouraging to bold, ambitious national planning. 

By comparison with these relatively static systems the fed­
eralism improvised by the O.S.R.D. and its successors was full 
of dynamic motives. 

First of all there was the general structure of careers in 
American life. In American business, as in American govern­
ment, there was no separate class of top administrators or 
managers from which by tradition or by family connections 
the scientist and the engineer were excluded. Scientists were 
therefore accustomed to going on to administrative and execu­
tive positions. Similarly, in American universities, many sci­
entists had gone on to university administration, or to head 
special laboratories or research institutes, and in both cases 
they were accustomed to negotiate with business corporations 
or foundations as the source of funds. Both industrial cor­
porations and universities therefore offered top careers, with 
ample security and high prestige, to the scientist or engineer 
willing to add administrative responsibilities to his scientific 
background. 

By contrast the personnel policy of the federal government 
restricted to a handful the number of higher positions open 
to career personnel and kept these in relatively specialized 
categories at comparatively low salaries. 

The science of economics is founded on the assumption 
that, in the free play of the market, the buyer will buy where 
he can get more for less money, and the seller will sell where 
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he can get the most for his product. The science of adminis­
tration, which too many people think of in terms of organiza­
tion charts, ought instead to be thought of as one based pri­
marily on the choices that men make in selecting and develop­
ing their careers. In this respect, regardless of the preference of 
a surprisingly large minority of capable scientists for govern­
ment service, statistical probabilities were all weighted in 
favor of the university and the industrial laboratory-weighted 
by considerations of security and prestige if not by the amounts 
of salary as well. 

\Vhen it became necessary to bring the country's leading 
scientists into the war program, it was far easier, and less 
disturbing to all of the career relationships involved, to make 
arrangements with the existing companies and institutions than 
to bring the individual scientists in as government employees. 
After V-J Day, when the incentive of wartime patriotism was 
gone, it was all the more necessary to make the same choice. 
As soon as this choice was made its dynamic features became 
evident by contrast with the previous systems of government 
support of science. 

First of all, as the scientists eagerly left special military work 
to go back to their industrial laboratories or universities, the 
necessity of using private careers for public purposes became 
all the more evident. It was easy enough to say that certain 
defense research had to be continued. But the scientist, like 
the common soldier, wanted to get back to his home institu­
tion. The contractual system made it possible to have govern­
ment work done under private salary scales, with none of the 
civil service red tape, without the restrictions of personnel 
ceilings, and with a greater appearance of long-term security. 

The system was comparable in some ways with that of the 
agricultural grants-in-aiel program. But there had been endless 
Congressional haggling over the question whether any given 
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state should be permitted to have more than one experiment 
station in the federal program and over rigid statutory formulas 
for the distribution of research grants among the states. By 
contrast, here was a system in which the federal agencies could 
do business not only with state government agencies, but with 
private universities and industrial corporations as well. 

In addition, it gave the federal agency, with whatever pri­
vate help it might muster, the advantages of flexibility and 
initiative. The Department of Agriculture could not create a 
new state, but the Air Force could bring about the creation 
of a new corporation. The new system was an absolute neces­
sity for the Air Force as it sought to build up the various sup­
porting services that had formerly been provided for it by 
the Army. It simply did not have time to create new govern­
~ent laboratories in competition with the Army and Navy; 
It proceeded to rent them ready-made, by the contractual 
method. 

Finally, in doing business with such institutions, there was 
the great advantage that the administrative channels did not 
correspond to political constituencies, as they did in the agri­
cultural system. That is to say, the A.E.C. could deal with 
Monsanto, or the Air Force with Rand, with no Senator from 
~onsanto or Congressman from Rand to influence their plan­
nm~ .. This advantage freed the executive agencies from the 
traditiOnal necessity of dividing up the funds according to some 
statutory formula or some fixed quota for each of the several 
states . 

. I~ sh.ort, this new system is one that almost wipes out the 
distmctiOn between public and private affairs and gives great 
segments of industry and education a stake in federal pro­
grams. This varies, of course, according to the degree to which 
any particular industry or academic discipline is dependent 
on federal support. Such dependence is probably greatest in 
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the aircraft industry, which relies on federal funds to pay for 
nearly nine tenths of all its research and development. s Much 
the same thing is true of the fields of physics and chemistry 
in the universities and research institutions. As John D. Mil­
lett pointed out after directing a study for the Commission on 
Financing Higher Education: 

Indeed, it is no exaggeration to say that since 1940 federal 
contract-research income alone has enabled higher education to 
advance notably its research activities in the physical sciences. 
There is scarcely a first-rate physics or chemistry department pro­
viding graduate instruction in our universities which could main­
tain its present standing or personnel without federal income} 

In private industry the development programs and the 
production programs are so closely connected that it is hard 
to distinguish between their political effects. But in every one 
of the recurrent efforts to cut down on appropriations for the 
Air Force, the Air Force Association and the related trade 
associations are pretty sure to stand up and be counted in 
support of Air Force objectives. And not the least of their in­
fluence comes from the fact that, to the conservative Congress­
man, they are speaking in behalf of private enterprise rather 
than of civil servants. 

It would be the greatest of mistakes, however, to think that 
most of the willingness of leading scientists to take part in this 
partnership with the government was the result only of their 
desire for federal funds. The scientific specialist is impressed by 
the possibility of advancing his particular field of research. 
A corporation manager may have an even better opportunity to 

a Department of Labor, Bureau of Labor Statistics, and Department of 
Defense, Research and Development Board, Industrial Research and De­
velopment, a Preliminary Repo,·t, January 195!1, p. 11. 

4 John D. Millett, Financing Higher Educatior1 in the United States (New 
York: Columbia University Press, 1952), pp. !154-55. 
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make money in competitive private business; the university 
administrator may be able to get grants equally well from pri­
vate corporations or foundations. What is likely to appeal to 
both of them is a combination of patriotic sentiment plus the 
interest and excitement of taking part in the greatest and most 
challenging enterprise of the age-an organized effort that 
makes any private program, even the dealings o[ the greatest 
captains of industry, look trifling by comparison. 

This organized effort could not have been possible if the 
parties on the opposite sides of the table, in the negotiation 
of contracts, had been thinking only in terms of conflicts of 
interest. There were conflicts of interest, no doubt, and cases 
in which private institutions abused the purposes of govern­
ment contracts for their own ends. But generally the managers 
of private institutions and public officials worked together to 
create a new system in which the needs of the program as a 
whole dictated the basic decisions. The principal issues in these 
negotiations did not arise between government as such and 
private institutions as such; they were more likely to arise 
between the lawyers and the administrators, or the adminis­
trators and the scientists, or the scientists and the security of­
ficers, no matter which side they worked for. 

For example, the development of the contractual system 
for research required endless negotiations to make government 
contracts less burdensome on universities. The form of govern­
ment contracts was designed primarily to protect the govern­
ment in its relations with industry. It was necessary to work 
out an entirely different system to fit the quite different forms 
of organization and systems of accounting and personnel in 
the universities. 

This effort required the business managers of universities 
to become experts in the most detailed aspects of government 
red tape, and it required public officials-especially military 
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officers-to learn a great deal about private universities. They 
worked together in various unofllcial teams and official ad­
visory bodies. The Research and Development Board, for 
example, had an Advisory Committee during 1951 and 1952 
on the contractual procedures covering relationships with edu­
cational institutions, with members from the military depart­
ments and from the executive staffs of universities. 5 

Let me give two examples of ways in which this committee, 
and others like it, were likely to fmd that their main issues 
were not issues on which public and private interests were ac­
tually in conflict, but were much like the administrative issues 
that arise within any large and complex system. 

Take the problem, for example, of the amount of overhead 
that should be included in a research contract. Many univer­
sities have been willing to take gTants from foundations for 
research projects that were barely enough to pay salaries of 
the scientists involved, though they then had to carry the 
entire burden of overhead costs themselves. This was a work­
able system, even with some government grants or contracts, 
as long as such funds represented only a small addition to the 
university's budget. But when the research programs mul­
tiplied in cost any such practice became impossible, and it 
was obviously necessary for the government to pay substantially 
all the costs that could fairly be charged against a project. But 
the calculation of such costs between a government contract­
ing officer and a university scientist poses a constant problem. 
Strangely enough, it was a problem not because the university 
scientist always wanted more money for overhead, but because 
he usually wanted less. He was often convinced (and it was 
sometimes true) that a certain amount of money had been ear-

5 Department of Defense, Research and Development Board, A Review of 
Current Pmblems in Contractual Proccdw·es Affecting Relationships between 
tile Department of Defense and Educational Institutions. RDB 124;24, 10 
November 1952. 
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marked for this particular project by, let us say, the Office of 
Naval Research, and the less the government earmarked out 
of this amount for overhead to the university, the greater the 
amount that would go directly to the Department of Physics. 8 

The only trouble with this line of reasoning was that, if gen­
erally applied, it would bankrupt universities all over the 
country. This alliance of the specialists at different levels 
~gainst the administrators who were their respective superiors 
Is very similar to problems in technical supervision that are 
found Within a single large administrative organization. 

A second problem on which relationships turned topsy-turvy 
Was that of security clearance. On many types of research, of 
course, the university typically wanted the government agency 
to leave the scientist completely free of security restrictions. 
Th· · Is IS understandable enough. But on types of research that 
c~early called for secrecy the university did not want to be 
giVen authority to make decisions with respect to the loyalty 
and security of the personnel to work on the job. On the con-
trary it d . . . d l . . • wante this discretiOn, an t 1e accompanymg respon-
stbT . . 1 ny, to be clearly in the hands of the pubhc offiCial. 

This issue took shape early in 1952 while the Defense De­
par~ment was revising its Industrial Security Manual. It is 
customary for a military department to require an industrial 
contractor to investigate its own personnel and to clear them or 
refuse to clear them for access to the lower grades of security 
~aterial-those labeled restricted or confidential. Otherwise th~ 
Investigat' ·1· d h tng machinery of the m1 ttary epartments t emselves 

6 "F 
. acuity members as recipients of grants and contracts, tend toward the 

Vtew th ' . at allowances for indirect costs reduce the funds for research support 
m their departments and thus they favor little or no allowance." A 
~emorandum to the Executive Committee, National Science Board (Na· 
t~onal Science Foundation). Subject: Indirect Costs of Research at Institu· 
hons of Higher Learning (20 October 1952). 
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would be greatly overloaded. Industrial corporations, with 
their personnel departments, arc able to take on this respon­
sibility; some of them may e\·cn be willing enough to have 
this excuse to im·estigatc their employees. 

But the possibility of requiring a university to do the same 
thing threatened to rock e\·ery major campus in America. For 
this would require a university administration, which must be 
committed to the idea of academic freedom, to investigate its 
faculty members and to decide, inevitably using their political 
opinions as one of the criteria, which of them could be em­
ployed on certain types of research. 

It was only after sharp arguments in the top councils of the 
Department of Defense, and after frantic telephone calls had 
come in from various university presidents, that the Defense se­
curity regulations were revised so as to make the military de­
partments take full responsibility for all security investigations 
and clearances among university personnel. 

Some of the issues that have arisen in the government sup­
port of research have been handled, as I have said, much like 
the managerial issues that arise within any large administra­
tive organization. It is a great temptation to assume that this 
will always be generally true-that no problems will arise in the 
government support of research by the contractual method that 
cannot be solved by reasonable men, devoted to a common pur­
pose, in frank discussion around a conference table. 

I fear, however, that this will not be true. Whenever any 
program requires so much money and involves the fate of so 
many competing institutions-industrial as well as academic­
that program is certain to become loaded with political issues. 
That is to say, some of its principal issues will not be settled by 
men whose purpose is to reach a rational agreement based on 
compromise. They will be settled by a contest for political 
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power, in which each side will make usc of its arguments, not 
to convince the other side, but to win political power for it­
self and its friends. 

Scientists generally dislike this possibility. It is for this rea­
son that so many of them prefer forms of administrative or­
ganization that discourage the appeal to politics. N evcrtheless, 
if the issues are such that they will inevitably become a part of 
the political struggle, there arc strong reasons for seeing that 
they are considered and decided through responsible executive 
and legislative processes. 

Several issues are already arising that will almost certainly 
be impossible to settle except by the decision of politically re­
sponsible executives or by legislative action. 

One such issue is whether private ownership shall be given 
a greater role in the development of atomic energy for indus­
~rial purposes. This possibility has led a great many scientists, 
Industrialists, and government officials to argue for giving 
private ownership more scope in the atomic energy business. 
The original Atomic Energy Act, of course, provided for com­
plete government ownership and control of fissionable ma­
terials. 

The nature of the contractual system under which the 
Atomic Energy Commission has carried out its program has 
led so · 1· I · · · . me Important people to me up on t 11s Issue m surpris-
Ing Ways. David Lilienthal, who as Chairman of the Tennessee 
Valley Authority fought the private utilities and argued that 
the public needed a yardstick of government ownership in 
order to test the efficiency of the privately owned utilities, was 
persuaded by his experience as Chairman of the Atomic Energy 
Comm· · · fi · 11 1 · ISsion to take a stand that IS super Cia y, at east, In the 
opposite direction. He now argues that our efficiency in the 
field of atomic energy can be maintained only by permitting 
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big corporations to play a more active and competitive role 

in atomic energy matters. 
Many others are now persuaded that the policy of the 1946 

Atomic Energy Act has been made obsolete by two develop­
ments: the discovery of greater sources of raw material for 
atomic energy, and the possibility that at some time in the 
future the United States will have available a supply of atomic 
munitions adequate for military purposes. Nevertheless General 
Leslie R. Groves, who headed the atomic energy work in the 
Manhattan project, warns that it will be a most difficult task 
to develop atomic power for industrial uses without danger 

to our national security.' 
A couple of the members of the Atomi.c Energy Commission 

have issued similar warnings. Dr. Henry D. Smyth, for example, 
insists that "we cannot split the atomic energy industry in two 
parts, labeling one for military purposes and keeping it under 
Government control, and labeling the other for civilian pur­
poses and releasing it to private industry."s Dr. Smyth goes 
on to raise such difficult questions as these: How will the gov­
ernment dispose of the plants that it has built with the tax­
payers' money? vVhat payment would private companies make 
to the government in return for the knowledge and experience 
they have acquired as operating contractors? ""\Vhen do new ideas 
and inventions cease to be the property of the American public 
and become subject to patents by private companies? Finally, 
who would pay for the continuing research that is necessary? 

7 Leslie R. Groves, "Research-Its Goal in Industry," ]oumal of the Franklin 
Institute, CCLVI, No. l (July 1953). 

8 Remarks Prepared by Henry D. Smyth, Member, United States Atomic 
Ene1·gy Commission, for Delivery Before the 'Vestern Division of the 
American Mining Congress at Denver, Colorado, September 25, 1952, printed 
in Atomic Power and Private Enterprise, Joint Commillee on Atomic 
Energy, December 1952, p. 101. 
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Even some of the most ardent advocates of the extension of 
private ownership in the atomic energy field recognize that the 
use of government loans and subsidies might lead to "the for­
mation of new monopolies more powerful than any we have 
known in our generation." 11 It is therefore not surprising that 
the C.I.O., at its 1953 meeting, passed a resolution not only 
demanding that the ownership of atomic energy be kept in 
federal hands, but deploring the transfer of operating respon­
sibilities, through the contractual method, to "private monop­

olistic corporations. "10 

As it becomes more and more obvious that the research and 
development of today will determine tomorrow not only the 
~e~urity of the nation, but also the fate of major industries, it 
IS mevitable that the system for the support of research will be 
drawn more and more into the arena of political controversy. 
It is even more certain that political critics will become more 
an~ more alert to possible cases of conflict of interest-cases in 
Which those whose institutions are supported by government 
funds have an opportunity to influence the distribution of 
funds and the determination of policies. 

Such issues will no doubt come up in their most controversial 
form· 
• 10 industry. Nevertheless they are also likely to come up 
In the academic world. 

This is b · 1 · · d · · not ecause, In genera terms, university a ministr.-
tors lik · f d 1 f e to receive support from e era unds. Nearly all of 
thMem share to some degree views expressed last summer by 

erie A T · I · · l d. 
d · uve of the Carnegie nsutuuon, w 10 uected the 

evelopm · · f d · W ld T ent of the proximity use urmg or War II. Dr. 

b u:e said that all universities should get out of the weapons 
us1ness · d f entirely; that the con uct o secret research has no 

9 James N I . f A . p •• H d B . 
R . · rwm, "Industry Bids or tomzc ower, arvar usmess 

evzew XXX 
10 J ' I, No.4 Uuly-August 1953). P· 48. 

ames N Irw· · P " 'b 'd 39 · zn, "Industry Bids for Atomzc ower, 1 1 ., p. . 
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place on a university campus; and that the dependence of 
science on government support, or on any support (even that 
of foundations) vulnerable to political pressure, is a betrayal 
of science.U 

But most university administrators, even while they are 
worried by these same considerations, come generally to the 
same conclusion as the Commission on Financing Higher Edu­
cation; they would prefer not to have to live off federal funds, 
but they see no alternative. In this they are somewhat in the 
position of the young lady from Kent in the classic limerick: 

There was a young lady from Kent 
Who said that she knew what it meant 

When men took her to dine, 
Gave her cocktails and wine, 

She knew what it meant-but she went. 

The first political issue likely to arise is the industrial firm 
versus the university. This is, in the nature of things, not an 
argument that it is possible to document. But there has been 
persistent criticism for a good many years by industrialists who 
resent the fact that a number of universities have been en­
trusted with the management of major development and 
engineering contracts. They argue that, since universities gen­
erally enjoy tax exemption, this is bad public policy and unfair 
competition with private enterprise. There are sound admin­
istrative reasons, however, for continuing to entrust major 
engineering contracts to universities. Perhaps the most impor­
tant is the fact that most projects of this sort require a great 
deal of supporting work from private companies. Arrangements 
for such work are usually in the form of subcontracts. As a 
practical matter, the University of Chicago or Cal Tech may 

11 Speech at Institute of Public Affairs, University of Virginia, reprinted in 
Bulletin of tile Atomic Scientists, IX, No. 8 (October 195!J), p. 290. 
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find it easier than an industrial corporation to get industries 
to co-operate through subcontracts. Any ach·ancecl research and 
development work involves a number of trade secrets as well 
as secret security information, and a corporation is much more 
likely to co-operate with a university than with an industrial 

competitor. 
An issue which is even more certain to arise from time to 

time is the issue of the small colleges and universities against 
the large ones, or those in the South and \Vcst against those 
in the Northeast. The Board of Control for Southern Regional 
Education, for example, undertook in I ~)51 and 1952 to help 
its member universities set up a more effective relationship 
with the government agencies that had funds for research 
contracts. In addition to a program of informing its members 
of the new federal programs for the support of research, the 

Board established an office in \Vashington to help Southern 

universities get in touch with federal research agencies. The 

office was closed in 1953, partly because the Board considered 

th_at the principal objectives of putting its members in touch 
wuh federal agencies had been attained, and perhaps partly 
because it felt hopeless about effecting a substantial change in 

federal resear.ch policies. 
Congressmen from the South and \Vest arc naturally sym­

pathetic to the interests of the universities in their states. They 

are equally likely to be suspicious that the federal award of 

grants and contracts is dominated by advisers from the larger 

metropolitan areas. This point of view was implicit, for ex­
am 1 · P e, 111 the questions that one Southern Senator addressed 
to the Department of Defense in the spring and summer of 
1952. He asked the Secretary of Defense to inform him in 
detail not 0 1 b · · b · f . . . n Y a out the dtstn utwn o · contracts among 
umverslttes, but also about the membership of the advisory 

groups on Whose advice contracts were awarded. 
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The Department of Defense ob,·iously had to acknowledge 

that the Defense research contrarts were concentrated in a 

comparati\'ely small number of lar~e institutions. H you look 
at the way research and dc\'clopment contracts were distributed 

among educational institutions in fiscal year 1951-l !)52, you see 

this concentration plainly illustrated. The Defense Department, 

for example, put G:i per cent of its research and development 
funds in ten institutions; the Atomic Energy Commission put 

88 per cent in the same number. 
Faced with criticism on this subject, government agencies 

argued that the funds arc placed where men are available to 
do the work. They point to the fact that the concentration of 

funds is not much greater than the concentration of advanced 
scientific training and graduate student enrollment. 1 ~ And the 
Department of Defense, which is always under political pres­

sure to convert money appropriated for defense purposes to 
other objectives, stands firmly on its cardinal principle: it does 

not make research contracts for the purpose of supporting 

science, but only "in order to get results that will strengthen 

the national defense, and not as a contribution to higher 

education." 
Political issues like these face us with danger at two opposite 

extremes. One is the danger that individual firms and institu­
tions will make use of political influence to gain too large a 
share of federal grants, or-much more likely-gain special 

pri\'ileges through access to secret information and special 
working relationships. The opposite danger, at least as real, is 

that the Congress may seek to avoid local favoritism by de­

stroying the discretionary nature of the contractual system, 

thus leading to the award of research and development con-

12 National Science Foundation, Frclcral Fumls fm· Scicuce: I. Federal Funds 
for Scicuti{ic Research ami Dnl('loJnneul at Nou-Profil Justitutious 1950-
1951 and 1951-1952 (Washington: Government Printing Office, 1953). 
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tracts on the same basis on which the United States Corps of 
· · h h c ess in planning its program Engmeers co-operates wtt t e ongr 

of building dams and levees. 
This second danger becomes all the more evident iE we 

recall that a couple of decades ago the government corporation 
was invented as a form of organization in order to administer 
government programs with flexibility and initiative and with 
freedom from red tape. The flexibility of the government cor­
porations has been steadily whittled away, so that today they 
are as thoroughly subject to the routine budgetary and per­
sonnel controls as any government bureau. 

It is, of course, perfectly possible for the same thing to 
happen in the framework of the contractual system. The con­
tracting bureau can formally apply all sorts of restrictions and 
regulations on the private institution, in as burdensome degree 
of detail as it may wish. It can regulate the salaries to be paid; 
it can require a detailed system of property accountability; it 
can impose its own security regulations. Perhaps most drastic 
of all, it can threaten to terminate the contract. The discretion 
of a government bureau in terminating a contract with a 
private agency and later making a new contract with another 
is much greater than its ability to abolish a subordinate division. 

Nevertheless, it does not seem likely that any such degree 
of control will be imposed in the near future within this con­
tractual system. For one reason, the symbolic difference be­

twe~n the ~ublic and the private institution is a strong pro­
tection agamst undue government control. The louder you 

hea: ~group of state governments or private corporations com­
plammg about federal control, the more evidence it is that 
they are relatively independent of it. 

This i_s a matter not merely of symbolism, but of the weight 
of presuge and expertise, based on the marked differences 
in the structure of salaries and careers between public and 
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private institutions. In routine procedural matters the con­
tracting or accounting officer may annoy the business manager 
of a university in endless petty details and make his decisions 
stick. But on the really important issues the head of a univer­
sity laboratory, or the president of the university, can appeal 
to echelons high enough in the government structure-and 
with much more authority and influence than any subordinate 
civil servant would have-to win his point and defend his 
independence. 

Finally, this distinction is enforced by the attitudes of Con­
gressional committees. If you read the hearings of the appro­
priations subcommittees of the Congress, you will be struck 
by their tendency to quibble in endless detail over appropria­
tions for the payment of a handful of clerks and janitors on 
the government payroll, and by contrast their willingness to 

pass on great sums of money to pay the salaries of thousands 
of comparatively high-salaried personnel-as long as those sums 
go into contracts with private industry. A Congressman gener­
ally considers it his duty to assume that there may be incredible 
mismanagement in a government agency, but a contract with 
a great corporation is a prima-facie proof that the job will 
be done efficiently. 

The contractual system has merged the public and private 
interest so thoroughly that the old canons of conflict of interest 
hardly apply. If you look at the great research programs that 
the aircraft or electronics companies are carrying on with 
government funds, your views on this relationship are likely 
to depend on the basic question that you ask. If you ask, from 
the traditional "reform" point of view, whether the private 
company is making too much out of a government contract, 
you are likely to conclude that it is guaranteeing its advance­
ment in a fast-moving new field in a way that will keep it 
ahead of its competitors and help it to build up its organization 
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velopment of physical standards to sen·e as the basis of, first, 
fair dealing in commerce and, second, of standardization in 

industry. But the job of creating uniform standards is vastly 

more complex today than the job as John Quincy Adams saw 
it, which was simply to determine precisely the weight of a 
pound and the length of a yard. It is even more complex than 

in the clays when Secretary of Commerce Hoover did so much 
to lead industries to co-operate with the National Bureau of 

Standards to put their technology on a uniform national basis 
-a program that had immense benefits for the nation's produc­

tivity. This job now requires the government to develop the 
techniques of basic instrumentation, which in the long run 
can have a profound effect on the future of science in America. 
The cleveloptnent of telemetering, of electronic chronographs, 
and of digital computers-and a number of other specialized 
instnunents as well-must be undenaken by the government 
as the basis of the nation's research programs."1 

But if the government is to be aware of the significance of 

its research grants and contracts and is to develop them in ways 

that will not only avoid the more dangerous political pitfalls 
but be a constructive influence as well, it must have more 
nearly adequate achninistrative machinery than is now avail­
able. This is partly a matter of creating a stable organization, 
based on attractive careers for public officials. It is also partly a 
problcn1 of educating men who combine some appreciation 
of scientific problems with an understanding of the problems 
of policy and administration in a government setting. 

In the comparatively narrow but advanced field of control 
systen1s some observers now recognize that engineers will have 
to be trained by a new kind of educational program. "A systems 
engineer cannot be trained by simply adding together the old 

13 Allen V. Astin, "Federal Interest in Instrumentation," a talk given at the 
Instrumentation Symposium, Michigan State College, 1\Iarch 20, 1953. 
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specialties. What is wanted is not a jack-of-all-trades but a 
master of a new trade, and this will require a new synthesis of 
studies. It will call for advanced work in the fields of mathema­
tics, physics, chemistry, measurements, communications and 
electronics, servo-mechanisms, energy conversion, thermody­
namics and computational techniques." 14 

The same observers note that industrial management must 
also raise its thinking to this "systems level." They might well 
have gone on to say that the problem of the government plan­
ner and administrator is infinitely more complex than that of 
the industrial manager. He has to consider not only the scien­
tific and engineering and commercial systems, but also how 
they may be managed in relation to political, legal, economic, 
and diplomatic problems. What effect this need has on the 
nature of our administrative machinery, we may now try to 
explore. 

14 Gordon 5- Brown and Donald P. Campbell, ''Control Systems," Scientific 
American, September 1952. 
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SECURITY 

AND PUBLICITY RISKS 

Laurence Sterne was hardly a sociologist or political scientist. 
But if you wish to measure the great social gulf between the 
eighteenth and twentieth centuries, you can do no better than 
to read A Sentimental ]ounzey. As you do so you should re­
member how Sherlock Holmes solved one of h!:; most difficult 
cases, not by discovering the existence of evidence but by noting 
its absence-the dog had failed to bark. For it is a kind of nega­
tive evidence we find in the Sentimental journey. 

Sterne's English traveler is in Paris. He has had a great many 
pleasant adventures with all classes of French people-nobles 
and military officers as well as innkeepers-along the road from 
Calais, even while observing with disdain the oppressive French 
political system. He has taken us, indeed, halfway through the 
book before he makes this remark: "I had left London with 
so much precipitation, that it never entered my mind that we 
were at war with France." 

It takes some little effort to imagine that nothing out-of-the­
way would happen to an Englishman traveling openly and 
amiably in France while England and France were at war with 
each other. It takes even more to imagine that the Englishman, 
in such circumstances, could still think of France rather con­
temptuously as a despotic country. But unless we make that 
effort we can hardly imagine the strain to which science has 
been put by the turn of events of the twentieth century. 
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For American scientists are still struggling to reconcile their 
eighteenth-century devotion to science as a system of objective 
and dispassionate search for knowledge and as a means for 
furthering the welfare of mankind in general, with the twen­
tieth-century necessity of using science as a means for strength­
ening the military power of the United States. 

To get another point of departure for our comparison let 
us look back to the time when the United Colonies were 
engaged in the war for independence. It was in 17HO, during 
this war with Great Britain, that the Continental Congress 
chartered the American Philosophical Society. This Congres­
sional charter provided that "whereas nations truly civilized 
. . . will never wage war with the arts and sciences" the 
American Philosophical Society should be free even in time 
of war to correspond with scientists and scientific societies in 
other countries, provided only that their correspondence should 
be open to inspection by the Supreme Executive Council of 
this Commonwealth. 

It is important to recall that the term "philosophical" at 
that time did not mean one among many academic disciplines. 
It was a vestige from the time, a century or two earlier, when 
all the sciences were thought of as merely suhdi,·isions of a 
single harmonizing body of knowledge, philosophy. The term 
persisted even though during the seventeenth and eighteenth 
centuries the reality had dissolved. From the time when Francis 
Bacon outlined the experimental and inductive process, per­
haps even from the time when \Villiam of Occam denied that 

philosophical abstractions were living realities that could con­

trol the various aspects of knowledge, each branch of science 

had begun to assert its independence of general philosophy 
and theology. 

With this movement toward intellectual specialization went 

a parallel development in the practical support of scholarship. 
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As the various branches of science became independent of 
theology they began to be supported in institutions independent 
of the church. National academies, royal societies, and the like 
became independent sources of scientific progress, while the 
universities-still handicapped by their ties with established 
churches-stagnated until the nineteenth century. By the time 
of the eighteenth-century Enlightenment it seemed clear to 
most rational men that man would progress the most certainly 
if freed from central authority of all kinds. Adam Smith was 
sure that the free play of economic enterprise would be more 
beneficial than the intervention of the government in matters 
of commerce. Thomas Jefferson saw opportunities for endless 
progress if central governments could be reduced to the mini­
mum. And scientists generally assumed that the free pursuit 
of scientific knowledge and its free exchange among all men 
would lead to perpetual progress and ultimately to universal 
peace. 

Today, students of politics and economics have long since 
ceased to rely on such simple formulas as that that government 
is best which governs least and that the free play of the market 
will inevitably produce prosperity for everyone. The change 
may have come about because the political scientists and econ­
omists were not themselves the persons principally concerned; 
they had something of the detachment of the outside observer. 
Rut for the natural scientists the belief in the desirability of 
the complete freedom of science was much more than a hypo­
thesis to be tested: it was a firm article of faith and a founda­
tion for personal security. This general belief, in spite of 
individual incidents that seemed only to prove its validity, 
went almost unquestioned so far as any important public issue 
was concerned until World War II. And then all at once 
it began to seem evident to some parts of the public-in the 
way that such oversimplifications are usually taken as gospel-
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that the safety of the United States depended on the American 
monopoly of the atomic bomb; that a great many scientists 
wanted to give it away out of motives of mistaken idealism, 
and others might be spies or traitors; and that all scientists 
ought therefore to be watched constantly by the F.B.I. or 
counterintelligence agencies. This shift, so far as its effect on 
individual scientists was concerned, was a little like bringing 
Thomas Jefferson to life and forcing him to subscribe to the 
New Deal programs for the support of farm prices, or resurrect­
ing Nicholas Biddle and making him do business under the 
regulations of the Federal Reserve System and the Securities 
and Exchange Commission. It was even worse. It subjected 
scientists, whose professional attitude toward government was 
that of the late eighteenth century, not only to a changed set 
~E public policies, but also to the most annoying and humiliat­
Ing form of personal supervision. 

In a way, however, the issues of loyalty and security only 
brought out more clearly a number of contradictions that had 
always existed. In the theory of science itself there was always 
a latent contradiction between the idea of a completely mech­
anical system of cause and effect on the one hand and, on the 
ot~er, the idea of scientists as rational men with purposes and 
Wills of their own. This contradiction perhaps caused the least 
trouble in the physical sciences. In those fields of knowledge 
the sci · · 1 h · entlst could manage Ius t 10ug t m two compartments. 
In .one he could think of his subject matter according to thf 
s~·lctest principles of cause and effect; in the other he could 
~ 1.nk of himself and his colleagues as the most independent of 

hel~gs and could believe that their pursuit of knowledge and 
t ea & d . ee om and financial support were essenual to the pro-
ress o£ society. There is nothing less coldly scientific than a 

anquet speech at a scientific convention in which the speaker 
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discusses the nature of academic freedom or the role of science 
and scientists in society. 

It was this sort of contradiction that made it possible for 
science to make its most dynamic contribution to society. 
\Vhitehead has noted that the greatest invention of the nine~ 
teenth century was the invention of the tnethod of invention 
-the discovery by professional and scholarly groups of the way 
in which the scientific profession could train its members, in~ 
duce thcn1 to contribute to the stun total of abstract knowledge, 
and then organize its contribution to the advance of technol~ 
ogy. 1 This development revolutionized the technology of in~ 
dustry and agriculture and, as we have seen, helped to make 
basic changes in the nature of American government. 

In all these matters science was anything but a detached 
affair in an ivory tower. I do not tnean science as only a method 
of thought or as an organized body of knowledge, but science 
as including also the organized groups of scientists. In this 
sense science was a revolutionary force, and the physical sciences 
most of all-and all the more so as they have increased, with 
redoubled acceleration, the possibilities of man's control of 
physical forces, from which naturally follow the possibilities 
of control over other men. 

On the other hand the social sciences, which seemed to a 
great many people to be frighteningly radical in the days when 
most social scientists were hardly to be distinguished from hu~ 
manists or philosophers or theologians, have been getting more 
and more conservative in their social implications as they have 
become more scientific. For the more scientific they become, 
the more the scientists think of the social system as something 
produced by a sequence of cause and effect that it would be 

1 Alfred N. Whitehead, Science and the Modern World (New York: The New 
American Library, 1952), Chapter VI. 
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folly, if not impiety, to attempt to change. It \vas the mission­

aries and their medical and agricultural colleagues who were 

determined to introduce technical assistance to underdeveloped 

countries with the purpose of revolutionizing them and their 
beliefs. But today many of the social scientists seem to be fright­
ened by policies designed to upset the social structure or alter 

the cultures of other societies. 
It is becoming less and less possible for even the physical 

scientist to ignore, or to expect society and government to ig­
nore, the public consequences of his work. By inventing the 
method of invention he has telescoped the time from the dis­
covery of a basic scientific fact to its technical development, 
and then on to its mass application. During the past half cen­
tury it was hard for anyone to see what the development of 
the automobile was doing to the physical layout of our cities 
and to the nature of the social system. If some prophet could 
have foreseen those changes and could have condensed the 
next half-century's changes into a brief moving picture (as 
biologists sometimes show a year's growth of an organism in a 
short movie sequence), the American people might have been 
more frightened by this prospect in I ~00 than they arc today 
by the atomic bomb. If they had seen clearly what was coming, 
I wonder whether they would have reformed their city govern­
ments and strengthened their city planning machinery more 
rapidly, or whether instead they would simply have lynched 
the first autom · . Olive engmeers. 

~ut in 1900 Americans were spared any knowledge of the 
social effects of the automobile, as we cannot be spared some 
idea of the possible consequences of the atomic bomb. Con­
sequently we have to face up much more consciously to the issue 
whether to organize our governmental system more effectively 
to protect the freedom and integrity of science and to control 
the social application of its fmdings. The only practical alterna-
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tive that I can imagine-one that I refuse to consider seriously 

-is to lynch all the scientists. 
The most difficult problems of maintaining the integrity of 

science today come from the enforcement of the federal loyalty 
and security programs, recently combined into a single security 
program. But they are not the only problems of the kind. From 
the point of view of science as such they may not even be the 
most difficult to solve. Before we consider them, let us have a 

look at some of the older types of problems that arise when 
science and scientists become involved in political conflict and 
their scientific integrity is challenged. 

It is easy, of course, to recall cases in which the social sciences 
became entangled in political disputes. For example, a few 
years ago the Bureau of Agricultural Economics, in the Depart­
ment of Agriculture, found its budget severely cut by the 
Appropriations Committee of the House of Representatives. 
The reason was that, in the eyes of some Congressmen, the 

Bureau had gone beyond the business of scientific research and 

had undertaken in addition to help the Secretary of Agriculture 

plan his policies and program. In the eyes of other Congress­
men, the Bureau had been much too coldly scientific and not 
sufficiently earnest and aggressive in advocating policies to 
benefit the farmers as compared with the general consuming 
public. 2 

Or you can take a case from the history of the Bureau of 
Labor Statistics. Its Cost-of-Living Index had been carefully 
compiled for many years, and all interested statisticians knew 
what costs were included in the Index and the limits on its 
proper use. They understood that it represented the cost of a 
number of staple commodities under certain conditions and 
did not pretend to be a barometer of the total cost of living 

2 Charles M. Hardin, "The Bureau of Agricultural Economics Under Fire: 
A Swdy in Valuation Conflicts," ]oumal of Farm Ecorwmics, XXVIII, No. 
3 (August 1946) , pp. 635-60. 
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under all conditions. But it became so useful that these limita­
tions were forgotten. Corporations and labor unions began to 
make wages dependent on changes in the Index, and during 
the war those who enforced the regulations of wages also began 
to cite its data to support their actions. 

When the government tried to hold wages down during the 
war it was not surprising that the labor unions resented the 
attempts and attacked the data on which the Index was based. 
They leveled their heaviest fire during 1943 and 1944 at the 
Bureau of Labor Statistics and its Index. It was only after 
review by a series of committees set up by the President, and 
after minor changes in the Index itself, that the attacks sub­
sided and the Index regained its status as a generally accepted 
and nonpartisan set of figures. 3 

It is easy enough to say that these things happen because the 
social sciences are not scientific at all, that their subject matter 
is all mixed up with questions of values, and that when they 
dea! ~ith such values they therefore inevitably get into politics. 
Th~s Is a notion that comforts a great many physical and bio­
lo~Ical scientists, for it suggests that devotion to the natural 
sciences can keep you out of political trouble. It seems to me, 
however, that this idea is wrong in theory and useless in 
practice. 

It seems so not because I think that the social sciences are 
now able, or will ever be able, to use the same method as the 
natural sciences. On the contrary, I suspect that they can do 
themselves a great deal of harm by trying to apply methods 
that do not fit their subject matter. As a layman I am prepared 
to believe with Dr. Conant that each "universe of inquiry" has 
a different method that is most appropriate to its problems.4 

3 Harold Stein, Editor, Public Administration and Policy Development (New 
York: Harcourt, Brace and Company, 1952), pp. 775-853. 

4 James B. Conant, Modern Science and Modern Man (New York: Columbia 
University Press, 1952), pp. 99.100. 
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Nevertheless, that is not the point. The real point, it seems to 
me, is that the political trouble comes in the phase where 
scientific findings are being applied to practical problems, and 
in this phase the natural sciences are just as deeply involved 
and just as vulnerable to political attack as the social sciences. 

The economists and statisticians at the Bureau of Agricul­
tural Economics and the Bureau of Labor Statistics, in the cases 
I have cited, were pretty clear in their own understanding of 
what facts could be established by objective research and what 
had to be decided as a policy or political issue. The trouble 
was not that they as scientists were unable to draw this dis­
tinction, but that their political superiors and their political 
opponents were not willing to respect the distinction or to let 
them do so. 

It is easy enough to think of cases in which equally violent 
political attacks were directed at natural scientists. As recently 
as 1953 the Director of the National Bureau of Standards, Dr. 
Astin, was about to be dismissed by his political superior, the 
Secretary of Commerce, because his scientists had found that a 
certain chemical preparation was of practically no value in 
prolonging the useful life of automobile batteries. This finding 
had led the Post Office Department to forbid the advertising 
of the battery additive through the mails, and the Secretary of 
Commerce considered this an unwarranted interference with 
private enterprise. 

Then you may recall the famous case of oleomargarine in 
Iowa, a case that involved both the natural and the social 
sciences. A few years ago the dairy interests demanded that a 
young research assistant at Iowa State College be dismissed 
for publishing a study in which he found that margarine was 
as nutritious as butter and a more efficient means of producing 
edible fats during wartime shortages. And if you are interested 
not merely in the bread-and-butter issues of our economic sys-
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tern, but also in the more elevated issues of the origin and 
destiny of man, you may even remember the comic case of :rvlr. 
Scopes, who was prosecuted during the twenties in Tennessee 
for using The Origin of SjJecies rather than the Book of Genesis 
as a text for his high-school science class. 

In cases like these the real issues went far beyond the ques­
tion of the freedom of science in any narrow sense. The ques­
tion was not whether the scientist should be free to conduct 
research and exchange objective ideas with his fellow scientists. 
It was how this freedom affected public policy. In each of the 
cases I have mentioned the scientists came off very well indeed. 
Mr. Scopes became famous in the process of discrediting the 
Tennessee state legislature and destroying its effort to restrict 
the teaching of evolution. The scientist at Iowa went elsewhere 
and got a better job, after having helped to discredit the butter 
lobby, which later lost out completely in its effort to maintain 
re~trictions on the marketing of margarine. And Dr. Astin was 
remstated in his job with the full confidence, so it was said, 
of the Secretary of Commerce, a happy ending that came about 

~artly on the scientific merits of the case, partly because organ­
IZed science was able to marshal a large body of influential 
support in a most effective political protest, and partly because 
the Se 
f cretary of Commerce apparently learned a great deal 
rom the incident and was big enough to admit it. 

h In each of these cases the crucial question was really outside 
t e scope of scientific research. It was whether an oversimplified 
and conv · . ld b · 
I . entxonal scientific theory shou e taught m the pub-
IC schools · 1 · 1·fi d · f 1· · d m Pace of an oversimp I e verswn o a re Igwus 
_ogma. Or it was the issue whether, from virtually unques-

tioned scie .fi b . 
nti c facts, reports ought to e Issued that would 

~avor a product in competition with that of a local industry. Or 
It was wheth . d. 

er, giVen an apparent Isagreement among experts, 
governmental regulatory agencies should seek to have the issue 

I04 



Security and Publicity Ris!u 

determined by more thorough tests or should let consumers 
find out for themscl\'es whether a product was useful. In each 

of these cases, in short, it seems to me that the scientists "·ho 

in general rushed to the defense of their colleague were really 

defending his right to supply data to the public or to public 

officials on problems not altogether within the scope of his 
research. And I think that in each case the scientists were right. 

Those who choose to make a political attack on any par­
ticular policy arc always glad to a\'oid the necessity of attacking 

the policy head on, especially if it has substantial public sup­

port. It is sometimes much easier and just as effectin.' to lea\'e 

the policy in effect but to cripple its administration. This is 
an old tactic with respect to local laws on gambling and morals, 
but it has been used too on issues of national economic policy. 

Another tactic, more to our purpose, is to attack the scientific 
or research foundations on "·hich the policy is based. It might 
distress the public to admit that you are quite willing to ha\'e 

the Post Oflice carry ach·ertisements for a product that is chem­

ically worthless; it is much easier to aro·ue that the o·o\'t'rnment 
!") t> 

scientists that have tested the product arc personally prejudiced 

or unsympathetic to the ideal of a free market. You ne\'er 
rcJJeal laws a!.!'ainst o·amblinn· or open!)' attack the J'ud•re for 

l.l 0 0 l'1 

sentencing gamblers; it is just as effectin.· to intimidate the 
policemen who report the existence of a bookie or a roulette 
wheel. 

Issues like these suQo·est that in American political controv-
"-'~ 

crsy the scientific agency is the one likely to come first under 
attack. No issue can be rationally discussed unless the contest­
ing: parties either come to a willino· anTeement on the basic ..___. t" u 

facts or accept the rulino· of a hio·her authorit)'· And in Amer-
l") n 

ican political life there has been much more of a disposition 
for each party to hire its m\·n experts than to agree readily 

with any paramount authority. 
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In these circumstances science needs to build defenses for 
its integrity on two levels. First of all it needs to defend the 
integrity of science itself. To do so requires freedom of thought 
and of publication for basic research. These freedoms in turn 
can be protected only if fundamental science is sustained by a 
great many strong and independent institutions drawing their 
financial support from a wide variety of sources. This end I 
am confident we can accomplish in America, since we have 
invented ways of protecting the independence even of those 
institutions that are supported by governmental funds. 

But the second level of defense is a more difTicult problem. 
This is the level of the application of science to practical prob­
lems. Here, too, science must be protected. For it is of no use 
to imagine that you can defend pure science alone. Our history 
has committed us too deeply to the habit of mixing basic 
research with practical and applied research and of encouraging 
scientists and engineers to move into positions with executi,·e 
and administrative responsibility. If we cannot defend the in­
tegrity of science in its application to public affairs, we shall 
not be able to maintain support for basic science and defend 
its right to freedom of inquiry. 

Science, in short, cannot exist on the basis of a treaty of 
strict nonaggression with the rest of society; from either side, 
there is no defensible frontier. We can, and must, maintain 
strong and independent universities and research institutions 
and insist on their right of freedom of research. But we cannot 
insist on their freedom on the argument that they are engaged 
only in basic science, which does not interfere with public 
affairs or bear on controversial issues. This has not been a 
useful argument since the scientists came out of the monas­
teries, and since we give up the ideal of separating society into 
distinct "estates," with all those who could read and write 
claiming the privileges of the clergy. Our argument for the 
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freedom of science must rest instead on the conviction that 
such freedom is justified both by the importance of freedom 
for its own sake, as the fundamental value in political society, 
and by the historical evidence that only free science can play a 
dynamic role in furthering human welfare. The scientists of 
Germany, who thought that science was so separate from poli­
tics that it could prosper no matter what political philosophy 
dominated the government, discovered their mistake under 
Hitler. 

On the other hand, we are not likely to favor a system in 
which some science, or some body of scientists, would have full 
control over the application of science to public affairs. The 
various branches of science themselves are not very likely, as a 
matter of theory, to accept the domination of any single school 
of thought. It is hard to find any scientists in this country who 
believe that the materialist dialectic, for example, can provide 
all the answers to our political problems. The few who were 
tempted by this aberration a decade or two ago have been cured 
by the Lysenko case and by the whole history of Communist 
experience that it typifies. 5 

The problem, then, is to devise a political system by which 
the freedom of research can be defended and its results applied 
to practical problems under the guidance of responsible demo­
cratic processes. 

Here we must distinguish very carefully between an un­
checked and doctrinaire system of central authority on the one 
hand, and a responsible system of central administration on 
the other. The typical scientist is so strongly opposed to arbi­
trary authority that he is impatient with any type of central 
administration. Yet it seems to me that the political attacks 
on the integrity of science are-in the United States-more often 

5 Conway Zirkle, "The Involuntary Destruction of Science in the USSR," 
Scientific Monthly, LXXVI, No.5 (May 1953), pp. 277·83. 
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the result of the weakness or absence of central administration 
than they are of its having too much authority. 

The general public cannot be expected to understand the 
technical issues involved in any dispute over the objectivity 
and accuracy of any particular research program. Even the 
most sophisticated members of the public cannot he expected 
to take time to interest themselves in such disputes. It is for 
this reason that, as we have noted, each of the opposing sides 
in any political controversy is always tempted to attack the 
scientists who produce data and recommendations adverse to 
its interests. Such attacks can come, of course, from any direc­
tion-from those inside the government as well as from private 
citizens, from career administrators or military officers as well 
as from investigating Congressmen. But generally, it seems to 
me, the attacks come most frequently from irresponsible spe­
cial interests, and least frequently from those whose general 

responsibili.:ies make them aware of the need for objective 
and unbiased research. 

I have discussed the strengths of the American government 
that have come from the high degree of independence with 
which its scientific. careers have developed and its specialized 
bureaus grown up. But this system has the defects of its virtues. 

It must be admitted that the high degree of spccialit.ation in 
the government structure and the pub I ic careers of the United 
States has been connected with (and perhaps has helped to 

cause) a considerable weakness in central aclminist ration. And 

the unhappy result, from the point of view of science, has 

?een twofold: first, in the conduct of public affairs, the scientist 
Is tempted to push into controversial areas where he is vulner­
able. to attack, simply because no one else is competent to do 

the Job; second, when he is then under fire there is no one 

else competent to take the responsibility and to defend him. 

There needs to be, in short, an intervening layer of adminis-
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tration between science and politics, to protect science and to 

make their relationship more smooth. The lack of this layer 
has been as much responsible as any personal malevolence for 
the political attacks that have been made on the integrity 
of science. 

It is in this context, it seems to me, that we ought to look 

at the federal loyalty and security program as it affects science. 
The problem is more often considered as a problem of individ­
ual rights or personal justice and analyzed in terms of human 
freedom or equitable procedure. These, I agree, are the main 

aspects of the loyalty and security problem in general. But I 
am not going to deal mainly with these aspects, partly because 
others have done so more fully and competently than I could 

hope to do," and partly because these aspects are not peculiar 
to the relationship of science to government. 

Someone has remarked that the martyrdom of scientists is 
often overrated. Galileo suffered nothing worse than a mild 

protective custody, whereas Sanmarola was hanged and Serwtus 

was burned at the stake. Similarly, in what is sometimes called 

the 'Vashington witch-hm.t, the scientists have probably fared 
better than others, in spite of the fact that much o£ the public 
hysteria has been generated by the idea of the loss of our 
atomic secrets. The public prestige of the scientific professions, 
the strong feeling of community among the scientists, and the 
practical motive of not '\·asting human assets that might help 
in the production of new weapons-these factors have weighed 
in the balance to protect scicmists more than others. Few who 
know the 'Vashington scene would doubt that the Department 
of Defense and the Atomic Energy Commission, which employ 
or support the great majority of the scientists, have had far less 

ll Sec Eleanor Bomecou, The Fcdaal Loyalty-Security Program (l!haca: 
Cornell Uni\'ersily Press, 19!i3). and \\'aller Gcllhom, Security, Loyalty, aud 
Scieuce (l!haca: Cornell Unil·ersily l'r('ss. 1950). 
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trouble from Congressional attacks, and have administered 
their security programs with far more equity and competence, 
than has the Department of State. 

Let me start with the stubborn view that I refuse to accept 
the dilemma between national security and individual freedom. 
1 believe that our national government exists primarily to pro­
tect individual liberties and not to restrict them, and I think 
the doctrine that the end justifies the means very dangerous 
medicine for a political system. On the other hand, I am afraid 
there is no question that those scholars and scientists who 
talked of the problem of secrecy as if spies did not exist, and 
as if counterintelligence measures were unnecessary, were not 
aware of the kind of world they have the misfortune to live in. 

No one can calculate the damage to our national morale that 
has been inflicted by those who have made political capital out 
of reckless charges against public officials in general and scien­
tists in particular.7 But, again on the other hand, much of the 

practical difficulty in the enforcement of the security system 
in our defense research programs has come from the fact that 
the scientists best able to exercise discriminating judgment on 
matters of secrecy and security were by temperament and tra­
dition so impatient with the idea that they left this business too 
much to people who knew too little about it. A very great 
deal of trouble has come, not from any fundamental conflict 

7 "Under the plea that the structure of American society is in imminent 
peril of being shattered by a satanic conspiracy, dangerous developments 
arc taking place today in our national life. Favored by an atmosphere of 
intense disquiet and suspicion, a subtle but potent assault upon basic 
human ri~h~s is now in progress. Some Congressional inquiries have re­
vealed a dlSlmct tendency to become inquisitions. These inquisitions, which 
find their historic pattern in medieval Spain and in the tribunals of modern 
totalitarian states, begin to constillltc a threat to freedom of thought in 
this country." From the text of the letter issued by the General Council of 
the Presbyterian Church in the U.S.A. to its congregations, as published 
in The New York Times, November 3, 1953. 
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between scientific freedom on the one hand and security con­
siderations on the other, but from political irresponsibility 
and sheer incompetence. 

The primary judgment in the security program, of course, is 
what you are going to choose to keep secret. This, it cannot 
be said too often, is not something to decide automatically on 
the basis merely of judging what a potential enemy would like 
to know and then trying to keep him from knowing it. Let me 
give a simple analogy. If the ordinary tourist's maps of the 
major American cities were not given away at every filling 
station, and if no similar maps had ever been manufactured, 
it would be worth a great deal of money to an enemy nation 
to have them prepared. Nevertheless, the layman can see quite 
readily that it would not be worth while to keep such maps a 
secret from the strategic bombing forces of all other countries. 
It would simply be too much of a nuisance to the American 
public; moreover, it would cost too much in terms of the 
handicap it would place on the normal working of our society. 
Any layman can see this point, but no layman, without making 
a very special effort, can judge sensibly whether a certain sci­
entific discovery or bit of research data should be kept a secret. 
For he is likely to be overimpressed by the mystery of science 
and bemused by the hope that other scientists will not be able 
to do what our scientists have done. This self-delusion makes 
him want to keep things secret that it is hopeless to conceal 
for any length of time. And similarly he has little reason to ap­
preciate the handicaps that secrecy places on our own scientific 
progress. It is all very well in a cross-country race to hide the 
road maps to deceive your competitor, but it is something of a 
nuisance if by doing so you send all your own drivers down 
blind alleys. 

For this reason it is possible to make a sensible decision on 
what should or should not be kept secret only if a responsible 
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administrative system, in an atmosphere free from political 
pressure and emotion, considers each question with the most 
balanced judgment possible. 

An administrative system of this kind can be properly bal­
anced only if it brings to bear the special knowledge of the 
trained intelligence agent, who knows something about the 
purposes and techniques of espionage, and the special knowl­
edge of the scientist, who knows something about the subject 
matter under consideration. In setting up such a system it is 
desirable to get a proper balance. But it is essential to get 
something that will work, and it may not be possible to wait 
for perfection. And I suppose it has never been possible to 
imagine that you could ever set up a security or intelligence 
system to make the routine decisions on what should be re­
leased and what should be kept secret, if you had to wait 
until you staff it with research scientists. Moreover, it is in 

the last analysis fairly safe to say that any officer in command 

in the military departments would hardly be enthusiastic about 

turning such decisions over to scientists. I know, oE course, 
that the security classification of each item is normally deter­
mined by the individual worker, and thus that scientists make 
such determinations. But they generally do so within the limits 
of policies determined by military and security ofliccrs, and 
certainly the basic questions on what information should be 

released to other nations is firmly kept within the control oE 

~ilitary officers whose main concern and training is with the 

Intelligence program. At the highest level this situation is re­

flected in the fact that intelligence is the most important mili­

tar_y function not covered for the Secretary of Defense by an 
assistant · 1 · ·1· ff · 1 · 
office. 

secretary or by a substantia CIVI tan sta m us own 

But Whatever distortion this arrangement may introduce, I 

cannot propose an alternative that would be practicable tomor-
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row. And in any case this distortion is a minor one compared 
with that caused by the fear of Congressional investigation. 

Everyone dealing with security affairs has an overwhelming 

motive to play it safe, to run no personal risks, and to give each 
item a high enough security classification so that he can never 
be criticized by his political superiors. On important issues 
this motive goes much deeper. It would be dangerous to pro­
pose an action that might seem to a CongTessman or a Congres­

sional staff investigator to indicate an undesirable degree of 
sympathy with foreign nations or a willingness to part with our 

precious secrets. 
It is important to emphasize that I am not talking about a 

general policy of the Congress. Still less am I talking about a 
law enacted by the Congress. I am talking about a tendency 
that is particularly dangerous because it is one of the few 
things in the American government that the Congress cannot 
control at all. For the one thing in the United States that the 

Congress will never call into question is whatever is done by 
one of its own committees. 

This political irresponsibility in the basic structure of the 

Congress is not something required by the Constitution. Each 
House has full authority to create committees, or not to create 
them, and to prescribe the conditions under which they are 
to work. But in practice each House grants to its committees 
-to special investigating committees and their staff members as 
well as to legislative and appropriations committees-more 
arbitrary discretion than is permitted to any other part of our 
governmental structure. 

Our inferior courts are subject to review by the Supreme 
Court, which is bound by legal precedent and the criticism of 
a vigilant community of lawyers. Our executive agencies are 
subject to discipline by the President, to rigorous supervision 
by Congressional committ<."es, and to review by the courts. But 
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Congressional committees are effectively responsible to nobody; 
indeed, the chairman of a Congressional committee is hardly 
responsible even to the committee itself. 

On most of the ordinary policy issues the leaders of Congres­
sional committees are restrained by their sense of personal 
responsibility, by the views of their party leaders, and by the 
influence of their colleagues. But the issues of loyalty and 
security are so explosive and offer such tremendous tempta­
tions in the form of free advertising and political power that 
the traditional restraints of the Congressional system have been 
simply ineffective. 

The difficulty with the security program is that its basic out­
lines have been influenced too greatly by fright and prejudice 
and too little by hard common sense. It is instructive to recall 
by way of comparison the episode of the Eighteenth Amend­
ment. Here, too, was a case in which a popular moral fervor was 
used by cynical politicians to put into effect an unworkable 
general law. The amateur enthusiast is always tempted to adopt 
absolute views. It is the professional administrator who con­
tributes a certain amount of critical and practical realism to 

:a~~ these s':eeping views workable. In ~ matter like pro-
~bltion the difficulties were overcome, until repeal, only by a 

ktnd of mass national hypocrisy. This did a great deal of harm, 
but it did not involve the basic security of the nation. Our 
em · ~tional approach in recent years toward the loyalty and se-
curuy program seems to me much more dangerous. It is dan­
gerous because it applies an abstract rule in an impractical 
way, Without taking the practical and discriminating measures 
nec~ssary to accomplish the proper purpose. 

Fnst of all there is the business of making a great to-do over 
the loyalty and security of government workers, and perhaps 
0~ teachers, and ignoring everybody else. To anyone concerned 
With the national defense it must seem ridiculous to spend a 
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great deal of time and effort investigating the background of a 
clerk in the General Accounting Office, or an accountant in 
the Veterans' Administration, or a technician in the Fish and 
\Vildlife Service, while ignoring the employees of airlines and 
radio stations and railroads and private power plants. It is a 
similar lack of discrimination and common sense that leads to 
the wholesale denial of passports and visas to scientists who 
wish to attend international meetings. This practice makes it 
nearly impossible to have certain types of scientific gatherings 
in the United States at all, and it humiliates America all over 
the world in the eyes of scientists who believe in freedom. 

Next, the loyalty program, as a separate program, was always 
fundamentally impractical. It was impractical because its basic 
criteria were so vague that they were almost impossible t:._• 

define, and even when defined they were likely to catch oniy 
past offenders. It set a great number of civil service investigat­
ors, many of whom would have been entirely competent to 
check up on credit ratings or traffic violations, inquiring into 
the finest sort of distinctions in political philosophy and filling 
the files in 'Vashington with meaningless gossip. And finally, 
the only penalty that it provided-discharge for disloyalty-was 
so heavy that it was difficult to use against anyone not virtually 
an active traitor. It the eighteenth century, you will recall, 
when juries were called on to inflict the death sentence for 
petty theft they simply found people not guilty, and a reduc­
tion in the severity of the criminal code brought about much 
more effective law enforcement. 

It seems to me, therefore, that two of the most recent changes 
in the loyalty and security system are all to the good: first, 
those that let each department decide which posts are sensitive 
ones and which are not; secondly, those that merge the loyalty 
and security programs together in a single security effort. 

Next, it seems to me clear from our history that the com-
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bination of a career judiciary and a career police servtcc has 
always proved much less a danger to personal liberty than a 
system of vigilantes. I share the regret of many of the critics 
of the security system that it has been necessary to institute in 
American life a system of police files on indi\·idual citizens. 
It is obvious that this opens the door to grave abuses-to the 
leaks of unsubstantiated gossip to blackmailers, to the destruc­
tion of personal reputations, and to the beginnings of political 
persecution. (The surest way to destroy the security system 
itself is to begin to give the impression that it is going to be 
used to help Democrats win elections over Republicans, or vice 
versa.) Yet espionage and subversion arc painful facts, and I 
see no way to deal with them by any other means than by a 
federal enforcement system, including a federal police agency. 

I am inclined to suspect that some of the greatest difftculties 
in the security system have come when those in high official 
positions have disliked the security function and left it to the 
special security officers or to committees o[ subordinates. The 
enforcement of security regulations, especially those involved 
in the consideration of appointments and removals, is a pain­
ful and disagreeable business. Yet it seems to me that anyone 
~vho disapproves of lynchings has to be ready to serve on a 
J~ry. IE the top responsible officers are willing to give their 
ttme and attention to the security problem, they will probably 
find that it costs them less time in the long run, and that they 
can make tremendous savings in the morale of their staff and 
in their relationships with the scientific community. This seems 
to me the only way to bring the security business into the main 
stream of executive responsibility, which is exactly where it 
belongs. 

The responsible executive is likely to he a better judge of 
the security of an immediate subordinate than anyone else. An 
investigating agent is bound to develop a professional bias. 
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He is hired to be suspicious. In collecting information he is 
likely, even with the- best of training, to bring in a great deal 
of unrelated gossip from the next-door neighbor, the filling 
station operator, and the disgruntled subordinate. For this 
there is no better balance than to get opinions on the man in 
question directly from his professional colleagues and his im­
mediate superiors. There is a great deal of practical wisdom in 
the ancient maxim that a man deserves trial by a jury of his 
peers. lL is only his own equals and associates-responsible men 
in a similar line of business-who are intellectually capable of 
evaluating his ideas, his character, and his efficiency. If a federal 
executive is willing to take the trouble to gather such evidence 
and make up his own mind, he is considerably less likely to 
do injustice in the administration of the security program. 

The Federal Bureau of Investigation, along with its tremen­
dous general popularity and acclaim, has come in for a certain 
amount of criticism from political liberals. I think, however, 
that its critics should take a couple of things into account. The 
first is that the Director of the F.B.I., by contrast with some of 
his enthusiastic supporters in the Congress, has always tried to 
avoid having the F.B.I. made responsible for evamating the in­
formation it collects, or for making decisions in individual 
cases. The second is that the F.B.I., simply because it has had 
high standards in the recruitment of its staff, has done a more 
discriminating and intelligent job than the investigating staffs 
of several other federal agencies. It has had the merit of a 
comparatively disciplined career system. The abuses of its 
materials have come from the fact that it has not been enough 
of a career system; I suspect that some former agents of the 
F.B.I., working for Congressional committees and private 
groups, have been responsible for greater danger to personal 
privacy and individual reputations than have any of the official 

agencies. 

II7 



Government and Science 

For similar reasons the military departments have probably 
dealt in a more fair and responsible manner with the security 
problem than have most of the civilian departments. Some of 
the unfairness in decisions on individual cases, I suspect, has 
come from the personal fear and insecurity of the adjudicating 
officials. The executive or the members of the reviewing com­
mittee are likely to be afraid to judge a case on its merits lest 
it become the object of the attentions of a Congressional com­
mittee. They are likely to look on an employee under investiga­
tion, not as a potential security risk, but as a certain publicity 
risk. This fear is particularly likely to affect the person whose 
own status and position are somewhat in doubt. 

This kind of worry can lead appointing authorities to de­
prive the government of a large share of the potential supply of 
talent. The appointing officer is not willing to choose the best 
candidate who may be judged to be loyal and trustworthy; 
he begins to shy away from anyone about whom the more 
zealous security officers may entertain a suspicion, for he is 
unwilling to run the risk that the security officers may begin 
to suspect him for his sympathy with suspicious characters. 
Even if the appointing officer is immune to such fears, however, 
he cannot ignore a consideration that leads him to the same 
course of action. If he wants to get on with an important job, 
he is going to search for candidates who have already received 
their security clearance or who are sure to be cleared without 
delays or question. The effect of this motive is the same as 
the effect of personal cowardice: it operates to deprive the 
government of a large proportion of potentially valuable public 
servants. And the available supply is not large enough to make 
us want to waste it. 

During my own brief period of responsibility it seemed to 
me that the regular officers of the military services were likely 
to be less vulnerable to such fears, and therefore more able to 
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exercise objective and discriminating judgment, than many of 
their civilian colleagues. Their attitude in such matters can be 
thoroughly professional. They are likely to have no sympathy 
whatever for the idealistic view of the scientist who a few years 
ago was inclined to belie,·e in ··one \\rorld" and in the ready 
sharing of all scientific information. On the other hand, they 
are likely to look on such ideas as no more shocking than many 
of the other odd ideas that civilians arc likely to hold, and 
therefore as not worth punishment. And the regular military 
officer is most likely to be immune to the temptation to be­
lieve that anyone who was in favor of our alliance with the 
Russians during \Vorld \Var II is by that fact subversive; it 
is easy for him to remember that alliances change, and that 
high-ranking generals were exchanging decorations for them­
selves and their staffs along the Elbe in the summer of 1945. 

Thomas Jefferson argued that it would be easier to pre­
serve freedom in a large federated republic than in a small 
city-state, because the passions of local prejudice would cancel 
each other out within a great federal system. It seems to me 
that something like this has been true of the security programs. 
The executive branch has been far more centralized than the 
legislative branch, and therefore has attained a far more 
judicious balance between considerations of secrecy on the 
one hand and, on the other hand, considerations of justice and 
of the efficiency of the government. And the federal Congress, 
even though it has permitted several committees to operate in 
this field with widely different standards of policy, has been 
greatly surpassed in irresponsibility by the similar committees 
set up by a number of the state legislatures. The security review 
machinery in a federal department may sometimes do an 
injustice if it dismisses an employee for belonging to an or­
ganization on the Attorney General's list. But it would make 
ten times as many mistakes if it took as equally authoritative 
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the citations o£ Congressional committees, and a hundred times 
as many if it relied on the lists o[ organizations and individuals 
~ho have been cited by the various investigating committees 

In state legislatures. 
Much the same thing is true in the protection of scientists 

against political attacks on their objectivity. Several of the 
most discriminating students of federal and state research pro­
grams have noted that the federal system of grants-in-aid, 
coupled with the limited degree o£ federal supervision of the 
state agencies, has protected the scientists in state agencies 
from attacks on their scientific integrity for local political 
purposes. 

It is interesting to speculate on the comparative political 
attitudes of scientists of various denominations. IE it were pos­
sible to take some sort of Gallup poll on the political opinions 
of scientists and people in related professional fields, I suspect 
that it would show that the mathematicians and physicists have 
tended to be the most radical, the chemists rather conservative, 
and the doctors the most conservative of all. H there is any 
truth in this idea, I suspect it is because the physicists have 
been more convinced than any other scientists that their science 
possesses the key to the riddle of the universe, and they see 
no reason why, by bold and speculative thinking, the practical 
?roblems of politics could not be solved overnight. The chem­
Ists, by contrast, are much more accustomed to teamwork with 
engineers and administrators in relatively stable industries; 
they are much more aware that the abstract sciences do not 
always lead directly to practical application; and they are much 
less ready to extend their own field of knowledge and its tech­
niques to provide the guidelines for what Dr. Conant calls the 
oth_er "universes of inquiry." And the doctors, of course, are 
tramed by every hour of their experience to see how hard and 
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slow a job it is to apply the results of science to the affairs of 

human beings. 
This is all sheer speculation, based on the most unscientific 

kind of personal observation. And even if it is true, it is signifi­
cant only with respect to speculative thought. For when it 
comes to the issues of loyalty and security, the physicists are 
as practical and moralistic as any in making judgments about 
the loyalty and security of their colleagues. The Congressional 
investigator and the security officer apply a kind of parody of a 
scientific method when they are the most unfair. As a matter 
of statistical probability I suppose it may be true that you 
could find a larger proportion of subversives among the foreign­
born or their children than in the families of those who have 
been American citizens for seYeral generations. It is also prob­
able, I suppose, that there are more communists among those 
who voted the Labor Party ticket in New York than among 
those who voted the Republican ticket in North Dakota. But 
on such issues the physicist who works for the government 
knows better than to try to apply any such perversion of a 
scientific method; he does not want to be considered as an 
impersonal unit in any system of statistical probability. He 
wants justice on the basis of a discriminating judgment regard­
ing his quality as a unique individual, as a free citizen, and 
as a morally responsible being. And he is absolutely right. 

Some day, perhaps, we shall have the benefit of a compre­
hensive philosophy that will harmonize the newest theories of 
the most advanced sciences with the moral principles im­
bedded in our tradition of the common law and in the safe­
guards of our constitutional system. For the present the way of 
thinking of the scientist and the way of thinking of the lawyer 
or philosopher who believes that the principles of morality and 
justice are not merely relative, are in a most uneasy theoretical 
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relationship. llut we may be wiser in our practice than in our 
abstract philosophy. \Vc have to build the administrative in­
stitutions that will both make use of science and guarantee 
freedom and justice to scientists. These same institutions must 
weld the various scientific programs into a single whole, into 
a practical unity more coherent than any of our present systems 
of philosophy. Perhaps our action must precede our meta­
physics; and this practical effort may some day contribute to 
the development of the harmonizing philosophy itself. 

In the government of Great Britain the mystique of mon­
archy has been the force around which authority has united 
for more than a millennium. Under the shelter of this unifying 
idea developed His l\'fajesty's government and His Majesty's 
civil service, and the supposedly omnipotent Parliament has 
never permitted its own members or committees to interfere 
with the majestic unity of that system. Similarly, under the 
shelter oE the Cabinet's authority the University Grants Com­
mittee makes public funds available for academic and research 
purposes, leaving absolute freedom to the universities for the 
conduct of their research. And similarly, with the benefit oE 
royal_ patronage, the Royal Society continues to be the sponsor 
oE SCience in the twentieth century, as it was in the seventeenth. 

In the United States we have not done nearly ~o well in 
b "]d" UI mg up freedom under the shelter of strong central au-
thority. It is easy enough to see that our freedom is more 
threatened by the elements of irresponsibility within our sys­
tem than by any strong central executive; indeed, it seems prob­
a.ble that our freedom would be furthered in general, and par­
ticularly that the objectivity and integrity of government re­
search would be best protected, by a more authoritative and 
resp?nsible executive supported by a strong and stable career 
service. 

In only one field has popular support made this combination 
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even halfway possible in the United States. Nowhere in our 
ci\'ilian go,·crnment have Americans supported the creation 
of strong and stable administrative institutions and protected 
them from capricious political persecution. Our military tradi­
tion, however, is a quite different matter. \Vi thin the military 
services there is a tradition of permanence and of discipline 
that enables the military sen·ices to be entrusted with a neces­
sary derrree of discretion stabilit)' and secrecy in the conduct 

u ' ' 

of the public's business. If we really wish to defend the in-
tegrity of science in America and to maintain the supremacy 
of civilian political authority, we might do well to build up 
a similarly strong administrative sen·ice and career system on 
the civilian side of the federal government. 

Natural scientists used to belie,·e that their research work, 
unlike that of the social scientists, was clearly enough apart 
from the controversial issues of politics to enable them to de­
fend their integrity in isolation. This position is getting harder 
and harder to defend. It is desirable, indeed, to distinguish 
as clearly as possible between those things that science can 
prove and those that have to be decided by debate and an ap­
peal to the ultimate political authority, the electorate. This 
distinction will make it possible to give the working scientist 
the freedom to do objective research and to publish it among 
his colleagues. But this distinction is not an automatic one. It 
can be maintained only by a stable and competent executive, 
responsible to the people through orderly political processes. 
To make the United States government more competent and 
responsible is the most likely way to assure the freedom and 
integrity of science in the America of the future. 
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MACHINERY OF ADVICE 

In public and private administration alike it is becoming 
the fashion to rely less on the direct line of executive authority 
and more on persuasion and agreement through various types 
of committee procedures and advisory machinery. Policy is 
no longer made by the inspired amateur in parliamentary 
discussions, nor administrative decisions by the executive who 
always acts quickly and is sometimes right. 

This trend in managerial fashion is welcomed by some who 
~ee in it a new manifestation of democracy in administration. It 
Is looked on with contempt by a hardy few who follow Charles 
G. Dawes in thinking that the appointment of an advisory 
committee is the last refuge of administrative incompetence. 
Regardless of this difference of opinion, the increase in the 
use of advisory machinery is probably an inevitable result of 
the growing complexity of public affairs and of the need to 
make maJ·o d · · · · 1 f 1 b" · d r eclSlons m the hg 1t o t 1e most o JeCtive an 
~xp~rt knowledge available. Such machinery has been set up 
m Its mo t I b ' . "fi 
programs. 

s e a orate fashion in the governments sc1ent1 c 

How do you organize to get the kind of scientific advice 
yo~ need from outside the government? The first answer to 
thts. question has usually been to create more or less formal 
ad~Isory_ co~mittees, made up partly or wholly of experts from 
pnvate mstuutions. 
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The standing advisory committee is certainly a familiar 
administrative device; it has been used for many years in all 
the scientific programs of the government. Most of these com­
mittees have been set up only by action of the executive agency 
concerned, but a few have been dignified by statutory status, 
and two or three have been given functions that almost amount 
to the exercise of executive authority. 

The most elaborate structure of advisory committees has un­
doubtedly been erected by the agencies that have developed 
the contractual system in its most extensive form, the Atomic 
Energ-y Commission and the Department oE Defense. 

In the Atomic Energy Commission, for example, the Gen­
eral Advisory Committee is looked on as the official spokesman 
for the scientists and engineers in advising the Commission. 
This Committee has not only statutory status, but also full 
access to secret information, the privilege of meeting regularly 
with the Commission, and a small office and staff in the 
Commission's headquarters. In addition the Commission has 
itself created more than a dozen part-time advisory committees 
to deal with various special aspects of its work. 

The Department of Defense, partly for the purpose of help­
ing to unify the military programs, created an even more ex­
tensive system of committees and geared it even more closely 
with the exercise of executive authority. Under the Research 
and Development Board, which was until 1953 the principal 
agent of the Secretary of Defense for the co-ordination of the 
scientific programs of the military services, about fifteen com­
mittees were established. Through them (and their subordinate 
panels) the Secretary of Defense attempted to review and 
supervise the military research programs, which included thou­
sands of projects and spent in 1953 close to a billion and a half 
dollars. 

At an even higher level in the executive structure a Science 
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Advisory Committee was created in the Office of Ddensc l'vlo­
bilization in the Executive Office o[ the President. This Com­
mittee was made up entirely of eminent scientists from private 
life, who were to advise the O.D.l\1. and the President on the 
scientific aspects of mobilization and defense problems. 

Part-time committees, however, arc not the only type of 
advisory machinery. Particularly in the great programs of 
research for military purposes, two new types have been de­
veloped. One is the system of operations research. The other 
is the special study contract. 

Operations research has been defined as the application o[ 
the scientific method to the study o[ the operations of large 
complex organizations or activities. It had earlier civilian uses, 
hut its large-scale military use began when the scientists who 
had developed radar were asked how it ought to be used. In 
the Battle of Britain there was no time to wait to develop mili­
tary doctrine by trial and error. The commanding officers had 

no margin of safety; they needed to know where antennas 
should be located and how signals could he interpreted, and 
scientists responded with precise mathematical and physical 
studies that doubled the effectiveness of the air defense sys­
tem. Churchill was speaking of the Spitfire pilots, hut he might 
well have meant the operations research men, when he said 
that seldom have so many owed so much to so few. 

The simplest use of operations research was at the level of 
the usc of weapons and equipment. One bricE study, for ex­
ample, showed that a small change in the detonation depth of 

a depth bomb made it five times as effective. Similar techniques 
were then used to make tactical decisions-for example, how 

high a bomber should fly, and in what kind of formation, and 
how much of its load should be devoted to bombs, to fuel, and 
to search instruments. Studies of this kind then became the 

foundation for more elaborate studies of two broader kinds. 
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First, operations research on tactical problems led to studies 
that were nearly broad enough to be called strategic. For ex­
ample, operations research work showed how best to design 
the patterns of the patrol operations by which the German 
submarines were defeated in the Bay of Biscay. Next, it helped 
to show how the weapons and combinations of weapons should 
be dc\'eloped into new systems; the study of weapons systems, 
by comparison with the strategic and tactical needs of the 
future, thus becomes the basis for planning the program of 
research and for the development of new weapons and new 

techniques. 
Operations researchers, after their conspicuous wartime suc­

cess, began looking for new worlds to conquer. In the United 
States they set up a special committee within the National 
Research Council and founded a new professional society. They 
publicized their military accomplishments as much as the rules 
of secrecy allowed, and they beg-an to identify broader op­

portunities for their work in industry, and even to speculate 
on its usc in the civilian branches of government. All this led 
to some jurisdictional ri\'alries: the management engineers 
were inclined to argue that they had been doing similar work 
for decades. and biolog-ical and social scientists of several 
denominations sometimes protested the dominant role of the 
physicists and mathematicians in the new guild. The social 
scientists could point to some considerable wartime accom­
plishments of their own, as in the work of the Information and 
Education Branch of the Army, which developed the "point 
system" for the release of soldiers at the end of the war, and in 
the studies of \'arious sociologists and anthropologists on prob­
lems of psychological warfare. 

But these were only the normal differences of outlook among 
specialists. and the operations research business, amalgamated 
with some related work in the sncial sciences, flourished in 
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the immediate postwar years. All three military services, while 
carrying on some such research directly within their own 
organizations, made even greater usc of the contractual system 
for its support. The Air Force, with the help of Douglas Air­
craft and the Ford Foundation, created the Rand Corporation, 
with headquarters in Santa l'vionica, California. The Army 
undertook to support the Operations Research Office, a subsi­
diary of Johns Hopkins in the outskirts of Washington, and the 
Human Resources Research Office, on the George ·washington 
University campus. The Navy made a contractual arrangement 
with the Massachusetts Institute of Technology, but played its 
cards a little closer to its chest: the Operations Evaluation 
Group, although its staff members were on the M.l.T. payroll, 
was set up physically in the office of the Chief of Naval Opera­
tions. 

Finally, the techniques of the advisory committee and of 
operations research fused into a third method of providing 
~ndependent advice: the special study contract. Such studies, 
m a sense, are extensions of the familiar type of ad hoc 
commission that is often set up to make a report to a public 
agency. But they add a new dimension to the old type of 
special commission; they bring together in elaborate organ­
izations the resources of the natural sciences, along with the 
skills of the social sciences and policy judgment. And they 
often develop ideas that then become the basis for even larger 
engineering projects to develop those ideas in the form of 
new weapons systems. Thus, for example, Project Charles was 
a study of the problem of air defense, which was then followed 
by Project Lincoln (also at M.I.T. under Air Force contract), 
which was not only to study scientific possibilities, but also 
to develop the actual gadgets for practical use. 1 

1 Omar N. Bradley, "A Soldier's Farewell," Saturday Evening Post, August 
29, 1953, p. 48. 
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By 1952 the military departments had set up so many studies 
of this kind and were competing so strenuously for the services 
of scientists and universities that the Research and Develop­
ment Board insisted that they would have to get its approval 
before starting any new ones. 

Yet, with all this apparatus, many leading scientists are 
dissatisfied with the way in which scientific advice is applied 
to the major problems of defense policy. Such dissatisfaction 
obviously does not come from any shortage in the quantity 
of advisory apparatus. It develops rather because scientists and 
executives are generally likely to think in quite different ways 
about the terms on which advice is offered and received. 

The problem of advisory machinery would be quite simple 
if we could rely on the classical administrative theory that 
"the expert should be on tap but not on top"-which implies 
the availability of an anonymous or at least unobtrusive ad­
viser whose expertise is at hand for the responsible executive 
to accept or not, in his own discretion. This theory might 
suit the executive well enough, but might not please the sci­
entist, who is (with some reason) never happy to leave his 
advice entirely at the mercy of the administrator. In any 
case, it is a theory that applies to advisory machinery only when 
it has been established because the man inside the government 
wants advice from outside the government. 

But this is only one of several possible reasons, and in prac­
tice not always the most important, for the creation of advisory 
machinery. Another is that men outside the government want 
influence over what is done inside the government. And a 
third reason is that the insider wants support as well as advice 
(or instead of advice) from the outsider. These several motives 
are usually mixed in various proportions, depending on the 
mixture of scientific and political considerations involved. 

The difficulties in the use of advisory committees, it is prob-
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ably fair to say, come less from the sins of the advisers than 
from the weakness of those who are getting the advice. An 
executive supported by a strong staff of career administrators 
(some of whom are trained as scientists) will be able to use 
the advice of all outside experts with discretion, especially if 
he is untroubled by political pressure or criticism. But this 
is not the world in which the American public official lives. 
He has to put together a staff on salary scales that cannot 
possibly attract, in competition with private industry, adminis­
trators or engineers of the highest order of ability. Those whom 
he can attract are usually induced to come for short-term as­
signments. To compensate for the weaknesses of his organiza­
tion, and especially to bolster his standing with Congressional 
committees, he sets up committees of eminent experts, both to 
help him make decisions and to give prestige and support to 
the decisions he has already made. In less invidious terms, the 
advisory machinery constitutes the system by which the official 
keeps his professional counterparts in private life informed of 
his activities and more or less ready to be drafted for service 
in case of emergency. 

The habit of leaning on advisory committees causes the least 
trouble in matters in which the executive wishes virtually to 
delegate certain types of decisions. For example, the National 
Science Foundation very properly arranges to have the National 
Research Council help it select the individuals to receive scien­
tific fellowships. Such dependence causes relatively little trou­
ble where the subject matter is highly specialized, with little 
apparent impact on practical affairs, as in decisions on basic 
research programs. 

The trouble comes, however, where the problems considered 
by the advisory committee cut across difficult and controversial 
policies or affect influential private interests. In such situations 
there are some occasional difficulties about making use of the 
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scientist as adviser-difficulties that are the fault of the scientist 
himself. Being human as well as a specialist, he is tempted, and 
sometimes takes delight in yielding to the temptation, to igno~e 
things outside his special competence, to believe that ther~ tS 
no need for responsible authority, and to assume that his scten· 

tific approach is undiluted by personal bias. 
I shall always remember with particular pleasure the medical 

research doctor in one of the military departments who assured 
a Catholic chaplain that the problem of birth control was one 
that was purely scientific and thus by definition one with which 
the chaplain had no concern. I thought at first that he was 
making this argument with his tongue in his cheek, but I am 
afraid that in this quarrel the theologian had the greater sense 
of humor of the two. \Vhatever we think about the nature of 
ultimate values, or whether such things actually exist, or 
whether they are valid of themselves or may be determined by 
some scientific method, this fact remains: most scientists are 
working with tools and methods that give only a partial glimpse 
of the real nature of any complex human and social probletn. 
Each practical situation has in it some elements of the unique; 
each scientific method deals with uniform abstractions that tell 
less than the complete story. 

Physical scientists often remark that the social sciences deal 
with problems that are full of value judgments and are there­
fore handicapped in adopting a truly scientific attitude. As a 
great physicist once said to me, "You social scientists make the 
mistake of trying to give the whole answer. If you, as a home­
owner, want me to help you fix up a room, I can tell you as a 
scientist exactly how long and wide it is, and exactly how hot 
it is, and maybe what color the walls are. But the more I try 
to tell you how to arrange the furniture. the less I'll be acting 
like a scientist." 

There is no question that difficulties arise when social scien-
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tists try to study for policy makers the problems of human 
behavior. Take, for example, the dilemma of the social scientist 
who tries to study the behavior of human beings under condi­
tions of military service. A study of the critical problems in 
this field, if it is to be useful, must deal with many difficult 
and controversial issues. Should the races be segregated in the 
armed forces? What happens to the sexual behavior of millions 
of men under the artificial conditions of military life, and what 
should the military service do about it? Should convicted 
criminals be exempted from compulsory military services? If 
not, how should they be treated? 

To questions like these science can produce no complete 
answers. It can give a relatively accurate picture of what hap­
pens now. It can tell a good deal about what would probably 
happen under various conditions in the future, especially in 
the smaller units of organization or with respect to particular 
aspects of each general question. But it cannot, with any scien­
tific confidence, tell a Secretary of Defense or a military per­
sonnel officer precisely what he ought to do about any of these 
broad problems. 

The social scientist who undertakes research for the operat­
ing official on problems of this nature is likely to run into 
plenty of difficulties that are not his fault and a few that char­
acteristically are. The difficulties that are not his fault generally 
come from the tendency of the layman to think that he under­
stands these problems as well as anyone else and his tendency 
not to see that exact research can contribute much to his busi­
ness. But it will do the social sciences no harm to acknowledge 
that some of the difficulties arise because the social scientists 
have not always learned how to work in co-operation with 
operating officials. 

This skill, it seems to me, consists largely in knowing the 

I32 



The Machinery of Advice 

I. . . f . . A . . I process 1m1tat1ons o ones own expert1se. t some pomt m t 1e . 
of studying and deciding on any social problem the boundanes 
of expert knowledge end, and the realm of responsible ju~g­
ment begins. But all too often the sciLntist fails to recognize 
that he has gone beyond the boundaries of what can be pro~ed 
by research and is speaking ex cathedm on matters on whiCh 
his own judgment is just as personal, and perhaps nearlY as 
prejudiced, as any layman's. Too often, too, he is likely to 
want both the confidential ear of the responsible official a~d 
the right to tell the academic world all about that relationshiP· 
It is impossible to maintain at the same time the privilege of 
the confidential adviser, which is that of making an unpopular 
recommendation in private, and the privilege of the neutral 
scientist, which is that of communicating freely with his col­
leagues and the general public. 

Difficulties such as these arise in the social sciences when the 
scientist thinks that his specialty is the most important aspect 
of the total problem and ignores the broader considerations of 
policy that are involved. But the troubles of the social sciences 
in such respects are picayune by comparison with those of the 
natural sciences. The physical scientist or engineer is never 
backward about pushing his own specialty. The electronics 
engineer, for example, is as likely to think that all problemS 
ought to be solved by electronic methods as a commanding 
general in any theater of operations is likely to think that his 
area holds the key to the whole war. The responsible adminis­
trator or operating official has to correct for these distortions 
with the help of advisers of broader competence. Indeed, the 
whole business of operations research is most useful as a means 
of testing the physical aspects of the problem in relation to the 
economic or administrative or procedural aspects-to discover 
whether the extra speed of a proposed new airplane is worth 
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the price that is paid in weight or fuel, or whether the e~tra 
electronic equipment does not burden a plane and a p1lot 
more than it will help. 

Moreover, as soon as physical science gets out of the labora­
tory and classroom and begins to be applied to practical prob­
lems, its application is shot through with the most controversial 
types of policy and value judgments. The advisory machinery 
of the federal government has seen its most bitter battles waged 
round the heads of engineers and physicists-battles in which 
no one could tell just where scientific considerations ended 
and policy considerations began. 

The General Advisory Committee of the Atomic Energy 
Commission, for example, deals with the most secret data and 
advises on the most secret problems in the United States gov­
ernment. It is made up of scientists and engineers of the very 
highest standing. When the decision was made by the Atomic 
Energy Commission and the President to proceed with the 
program of developing the H-bomb, its advice must have been 
sought. This decision was one that obviously involved a great 
many difficult scientific and economic questions, in addition 
to the broad moral and emotional problem whether it was 
desirable to create such an instrument of destruction. IE there 
were ever any problem on which the highest public officials 
should accept their proper responsibility and on which scien­
tific advisers should not be held accountable except for the 
accuracy of their scientific advice, this was the problem. 

Yet in May 1953 this supersecret issue was the subject of an 
article in Fortune that charged that various members of the 
General Advisory Committee had opposed the decision to 
construct the H-bomb because of moral scruples, emotional 
prejudices, or a general desire to obstruct the mission of the 
Strategic Air Command. About the same time the Pentagon was 
full of gossip on the same problem-gossip in which the mo-
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tives, the character, and the loyalty of individuals were brought 
into question. And related issues were breaking into the news­
papers on several other fronts. On this range of problems I 
have no scientific competence whatever. But I am certain that 
published articles that attack the motives of scientific advisers 
will seriously weaken the government's ability to get scientific 
advice. And I believe with equal conviction that to publish 
such an attack, which leaves the scientific adviser quite unable 
to defend himself without talking in public about secret mat­
ters, is the height of unfairness. 

Of all issues that the military planners must face with the 
aid of their scientific advisers, few can be as difficult as these 
twin issues: first, how to divide our resources (particularly, our 
fissionable material) between strategic bombing and tactical 
bombing or artillery, and, second, how to divide our resources 
between offensive and defensive purposes, especially in the air. 
The decisions on such issues must have a profound effect on 
the comparative roles and missions of the three military serv­
ices. Indeed, the issues are broad enough to go beyond the 
competence of the military planner as well as that of the physi­
cal scientist; they involve diplomatic and economic considera­
tions as well. 

Such issues, during the past few years, have not been kept 
close secrets within the executive branch. Their broad outlines 
were sketched during 1952 and 1953 for anyone who took the 
trouble to read the newspapers and a few of the technical 
journals, even though the top political leaders did not lay 
them before the public. 

For example, Hanson Baldwin discussed in the New York 
Times (June 5, 1952) the recommendations of Project Vista, 
a study undertaken by the California Institute of Technology. 
Vista, he reported, recommended the maximum possible use 
of atomic weapons for tactical purposes and took the side of 
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the Army against the Air Force on several of their jurisdic­
tional issues. 

A little earlier the East River Project, in which some of the 
same scientists were involved, had made its reports, some of 
them publicly. This was a study undertaken by Associated 
Universities, Inc. (an institution that had been created largely 
to carry on research for the Atomic Energy Commission) under 
a contract with the Department of Defense, the Federal Civil 
Defense Administration, and the National Security Resources 
Board. The East River studies presented a frightening prospect 
-the possibility that some day an unexpected enemy air attack 
might saturate the defense and wipe out the major cities of the 
United States. This could be prevented, they argued, only if 
the military services could provide a more effective system o£ 
early warning and more effective interception and destruction 
of enemy planes than were presently being planned. 

Again, some of the same scientists who worked on these 
studies took part during the summer of 1952 in a special Sum­
m_er Study Group attached temporarily to the Lincoln Project. 
Ltncoln is a continuing research and development program 
managed by M.I.T. for the Air Force. This Study Group 
made a number of recommendations, some of them proposing 
~ew research and development, others proposing the immediate 
Installation of a new chain of radar stations across the Arctic 
to provide a distant early warning of any enemy air attack. 
The argument of some of the scientists was that a really effec­
tive air defense-including a distant early warning system-was 
essential to our national existence and had now become tech­
nically feasible. The view of the Air Force, on the other hand, 
was that the early warning program needed experimental and 
operational testing, and that until that testing had been done 
it was not safe or economical to proceed with the expenditure 

I36 



The l'Yfachinery of Advice 

of so much money as a full immediate installation would 
require. 2 

Many o( the technical aspects of this difference of opinion 
are military secrets. But the most interesting general adminis­
trative issue is not. That is the issue whether a group of scien­
tists, having been commissioned and paid by a military service 
to study a problem vital to national security, is free to report 
on that problem to anyone other than its original clients. 

\Vhat happened in this particular case? It may be assumed 
that the National Security Resources Board and the Federal 
Civil Defense Administration, both o[ which had e\'ery reason 
and right to be informed on such matters, followed up on the 
East River Study by keeping in touch with the work of the 
Lincoln Summer Study Group. It is certain that through some 
channels the Alsop brothers became well informed about the 
work of the Summer Study Group and its conclusions and 
wrote a series of newspaper and magazine articles on air de­
fense that were in sympathy with that Group's recommenda­
tions and critical of the Air Force for neglecting air defense. 
Several prominent scientists, including some who had been 
connected with the East River and Lincoln studies, began to 

carry on a public or semipublic campaign of criticism of the 
Air Force for its failure to take advantage of new "technological 
break-throughs" and to provide the United States with an effec­
tive air defense. And the privately published Ai1· Fm·ce maga­
zine informs the public that this issue thus became one in 

2 For an account of this whole sequence of events, sec "the Truth About Our 
Air Defense," in Air Fnrcc, May 1953; the two articles by Omar N. Bradley, 
"A Soldier's Farewell," Saturda)' E11e11i11g Post, August 22 and 29, 1953; an 
address by Dr. Lloyd V. Bcrkncr before the National Conference of Editorial 
Writers, Boston, October 17, 1953; and Charles J. V. Murphy, "The U.S. as 
a Bombing Target." Fortune, November 1953. See also review of this last 
article entitled "For·tune's Own Operation Candor," Bulletin of the Atomic 
Scie11tists, IX, No. 10 (December 1953). 

IJ7 



Government and Science 

which the Air Force felt required to defend, in a public con­
troversy, its point of view on what amounted to a secret war 
plan. 

You need not be concerned here with the question whether 
anyone violated official security regulations by giving classified 
information to the Alsop brothers. If anyone were concerned, 
he could not find out, and if he could find out, he ought to 

understand that any possible offender was sinning in good 
company. Military research secrets appear in the newspapers 
not entirely as the result of journalistic ingenuity or of acci­
dental disclosure. They are given to the newspapers, with or 
without the formality of declassification, by civilian officials 
and military officers who are seeking to advance the policies, 
to expand the missions, and to increase the appropriations of 
their respective services-sometimes at the expense of the 
other services. 

"\Ve should rather be concerned with this question: \Vill 
the system of contractual research in private institutions pros­
per unless the contracting officers and the scientists have a 
common understandina of the scientist's proper role? Should 
the scientist ever be fr;e to give his recommendations not only 
to_t~1e officer who contracted for them, but also to that officer's 
mthtary superiors? Or, going outside the executive branch, to 
the Cong 11· ? ress or to the aeneral pu ) IC 

The problem becom:s particularly complicated in the case 
of th_e outside adviser, but it is difficult enough in any case. 
No simple answer has ever been given in the United States (by 
contrast f · · ) . • or example, with Great Bntam to govern the con-
duct m si ·1 . d · · · · . mi ar Situations even of any a nHntstrative or scien-
tific subo d" . · ·1 · T r tnate m the regular c1Vl service. he first loyalty 
of the subo d" s · h" · . r mate in the United tates IS not to 1s supenors 
m the executive hierarchy. It is not to the service as a body, 
except perhaps for a few members of the military and foreign 
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services. It is certainly not to the CongTess or to any political 
party. All these loyalties arc secondary, even though they may 
be powerful and generally binding. The primary loyalty is to 
the Constitution of the United States, under which only the 
people arc the ultimate power, and the individual official must 
sometimes judge for himself his 1·clative obligations to the 
branches of the government and to the various levels of 

officialdom. 
The written Constitution of the United States thus docs not 

make for a rigid form of government by specifying the obliga­
tions of the government official in unmistakable form. On the 
contrary, it puts him in a position of frequently having to 
decide for himself on issues about which there would be no 
quest ion in the mind of his British counterpart, who must 
operate under the much more rigid system of an unwritten 
constitution. Just as the formal allegiance of the British official 
is to the person of the King, his ultimate administrative loyalty 
is to the policies of the King in Council-in practical modern 
terms, the Cabinet-as interpreted for the civil service by the 
permanent corporate hierarchy of the Administrative Class. 
Hardly anything would justify the civil servant or the military 
officer for disobedience to those policies, or for suggesting to 
the Parliament or the public that he was not heartily in accord 
with them. 

This relationship is so well understood that it generally 
works without sanctions, but it is so completely accepted that 
sanctions arc available. A high-ranking British general whose 
experience had involved work in close acquaintance with the 
central policies of the government once told me that he had 
been so certain in 10~8 that the Chamberlain policies were 
suicidal that he would ha,·e liked to resign his commission and 
tell the nation-using facts to back up his assertion-that it was 
in deadly danger. "But," he went on to say, "to prove my 
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point I'd have had to use facts, and those facts were secret, and 
1 could hardly have carried on my public campaign if I had 
been put in prison under the Official Secrets Act." 

An A.aerican general or admiral has nowhere nearly so dif­
ficult a choice. He has many more possible courses of action. 
He can, if he is willing to run the risk of demotion or transfer, 
speak directly and boldly in opposition to current policy; he 
is especially likely to do so if he is. near retirement anyhow. 
Or he can pass a hint to a Congr~ss10nal committee that he is 
willing to talk if they summon Ium and twist his arm. Or he 
can simply see that his juniors pass the ammunition to his serv­
ice's association of reserve officers, and let them act as guer 'II 

. . . W'J n as in the battles of pubhc opmiOn. It 1 the civil servant 1 . t1e freedom of action is even greater, smce most civilians · 1 ' 1n re a-tively hiah positions are already accustomed to mov· b 
"" . mg ack and forth between government and pnvate life. And b 

. . • Y com-parison with his BntJsh counterpart, the civilian l'k 
. . ' ' 1 e the military officer is not effectively restramed by any Ia, f 

, . . vs o the 
United States reaarding official secrets, JUst as the A . 

b • • tnencan 
newspaperman is not so effectively restramed by our ea . 

sygotng laws of libel. 

If this is true of the career officials of the United Stat . . 
. . . . es,1t1s 

even more true of the scientist m a pnvate institut1· on Who serves the government under contract. The nature of I . . 
. lis 1ntel-

lectual pursuits makes him independent in his ideas· tile 
. . '· · nature of academic institutions makes him undisciplined in his k 

. Wor -
mg relationships· and the very device of the adm 1·n1·st . 

' rattve 
contract, like his intellectual ancestors' idea of the social con-
tra t · · f 

c ' Is a means of escapmg rom a complete subordination to 
fixed authority. 

1 But this lack of a fixed system ;mel a rip;icl roclc makes it all 
t 1e mol' 
n ·. c nrc<•ssary to drvclop a generally understood, though 

CXJIJ}r P. f . . · 1 J h D 1 . ' ol'l. o · relatwnshtps. Adm1ra o n oe, et us say, ts 
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working on problems of antisubmarine warfare, and he con­
tracts with Metropolitan University for a study by Dr. Richard 
Roc, a nuclear ichthyologist, on the possibilities of using fish 
to aid in the detection of submarines. Dr. Roe is sure that, by 
altering the breed of guppies somewhat, the problem will be 
solved and the nation will be saved. Admiral Doe looks at the 
technical data, thinks the odds are not too good, considers the 
method too expensive, believes it is not compatible with the 
new communications system of the antisubmarine fleet, and 
turns the idea down. 

·what should Dr. Roe do? Should he take the issue to the 
Secretary of the Navy or all the way to the President? Or 
should he content himself with muttering to colleagues who 
have been properly cleared, in meetings of naval advisory com­
mittees, about the stupidity of the high brass? 

We ought always to assume that perhaps the high brass and 
their political superiors have been stupid, and that Dr. Roe 
may have the key to the nation's security, and that he may feel 
it necessary to go to the President on the matter-if the Presi­
dent will listen to him. After all, even Navy regulations provide 
that there are circumstances in which a junior officer is war­
ranted in seizing command from a senior officer and putting 
him in the brig. But since the circumstances in which Dr. Roe 
is operating do not involve physical combat, and communica­
tions are relatively open, the least that he could do would be 
to keep Admiral Doe fully informed if he decided to operate 
out of channels and promote his ideas with the Admiral's 
superiors. This point of etiquette alone would clear up some 
of the problems of relationships. 

But Dr. Roe, it seems to me, has another obligation. He 
ought to realize that his data can never be put into operation 
alone; they can become part of an operating program only 
when combined with administrative judgments regarding bud-
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getary and legislative priorities, the capabilities of the adminis­
trative organization, the merits of competing technical possi­
bilities, and a host of other factors. If he realizes this fact, he 
will be more tolerant than most of his colleagues about the 
shortcomings of the bureaucracy, both military and civilian. 

Nevertheless the scientific adviser is sometimes in a quite 
difficult dilemma. He is torn between his administrative obli­
gation to stay within channels and his obligation as a citizen 
to speak out on an important issue. Until a clearer code is 
evolved and a more adequate corps of officials with respon­
sibility for decisions has developed, it is hard to criticize the 
scientists who think it their duty to take stands in public on 
issues on which their knowledge qualifies them to speak. 

There have been plenty of recent examples of vigorous and 
effective criticism. For example, Dr. Lloyd V. Berkner, who 
played a major part in both the East River and Lincoln Project 
reports, summed up his ideas in a speech at the University of 
Minnesota in September 1952, in which he argued strongly 
that the basic strategy of the Air Force, that of emphasizing the 
ability to retaliate with strategic bombing, needed to be sup­
plemented by the development of a really effective system of 
air defense-a series of new technological break-throughs, he 
reported, might make a sound air defense reasonably effec­
tive. In the same speech Dr. Berkner argued strongly that a 
new organization like the O.S.R.D. ought to be created to give 

t~e scientist the opportunity, without regard to military restric­
tions, to exploit to the fullest the new technological develop­
ments for military purposes. 

Dr. Berkner's arguments were persuasive, but the very fact 
that he made this speech and others like it partially disproved 
one of his own points. "If the scientist presses his ideas at high 
levels," he said, " ... he is in the position of going over the 
head of his boss, and of ending his usefulness to the Govern-
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ment by incurring the enmity and displeasure of those who 
have supported him." The most significant thing about Dr. 
Berkner's speech was not what he said, but that he was willing 
to say it and able to say it without ending his usefulness to the 
government. For he was clearly. on the basis of his participation 
in t\\·o major studies financed by the military and defense 
agencies, challenging an important feature of current military 

policy. 
The special studies made by universities and research insti­

tutions for military agencies could not ha\'e been made by in­
stitutions completely independent of government. They were 
too deeply involved in current military problems and required 
too much access to secret data to be made by scientists who 
were independent in the full sense of the word. But neither 
could they have been made by scientists in the regular chain 
of command. This is not to say that anyone in the chain of 
command is not free to tell the truth or to say what he thinks. 
It is undoubtedly true that men, e\·en scientists, yield to such 
pressures, but that is not the point. The point is that the 
truth in such a matter is not the product of individual inspira­
tion, or even of individual research. The truth-by which I 
mean the answer that most closely corresponds to the fullest 
accomplishment possible with existing resources-can be dis­
covered only by elaborate research, and whether or not to pay 
for such research is a policy decision of the first order of 
magnitude. 

Some other free nations ha\·e quite properly been critical 
about the way in which the United States has handled its poli­
tical investigation of scientists during the years of the cold war. 
But such criticism ought to take this into account: the United 
States is the only nation that has ever been willing to support 
and create private institutions to make studies on problems 
combining scientific and military considerations-problems of 
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a sort that would elsewhere be considered the very heart of 
general staff planning. The private institutions that are now 
largely supported by military funds are the most important 
sources of independent, skeptical, and uninhibited criticism of 
military thinking. And independmt criticism is the basis of 
freedom in any political mechanism. 

Some problems of a different nature arise as a government 
department seeks to make use of advice not from outside 
studies, but from advisers who become a part of its internal 
machinery. 

As World \Var II came to an end Vannevar Bush, who had 
brought most of the nation's leading scientists into the war 
program through the O.S.R.D., sought to create machinery by 
which scientists could continue to make a contribution to mili­
tary research during peacetime. The form that this effort took 
was first the Joint Research and Development Board, which 
Bush persuaded the Secretaries of \Var and Navy to create in 
1946, and later its statutory successor, the Research and Devel­

opment Board. The Board set up its subordinate machinery by 
creating committees in various specialized fields, such as elec­
tronics, ordnance and aeronautics. Each of these committees 

' 
included representatives from each of the military services, but 
it also included several eminent scientists from private life, one 
of them as chairman. These outside members were technically, 
of course, public officials. They were investigated, cleared, ap­
pointed, and sworn into office with as much formality as any 
full-time public official. But they typically worked at the job 
ten or fifteen days a year. 

The job itself was to review the research programs of the 
military services, to advise the Department of Defense on ways 
in which those programs could be strengthened, and to bring 
into the military departments the most advanced thought of 
the scientist in private life. 
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Each of these fifteen or sixteen major committees set up 
subordinate panels and subpanels on much the same pattern 
and divided its general field among them. The Board, the 
committee, the panel, and the subpanel thus constituted a sort 
of hierarchy, the lower group attempting to settle issues by 
common agreement and passing on the more difficult decisions 

to the higher level for consideration. 
This system had the advantage of forcing the military serv­

ices to review their programs in the presence and under the 
criticism of relatively neutral outside experts. It continued the 
great accomplishment of O.S.R.D.: it kept many of the nation's 
most competent scientists in active association with the military 
services. That it did so even in peacetime was a tremendous 
accomplishment. But it must be acknowledged that some fea­
tures of the system had certain marked disadvantages-disad­
vantages that led the Committee on Department of Defense 
Organization (in which Dr. Bush himself took a leading role) 
to propose in 1953 the abolition o[ the Board as such, a pro­
posal in which the incumbent Chairman of R.D.B., ·walter G. 
Whitman, concurred. Let me give my own personal view of 
those disadvantages. 

First of all, it was necessary to set the committees up in such 
a way that the part-time consultant could make a contribution. 
A man who spends ten or fifteen days a year on a job can bring 
to it the expert knowledge he accumulates on his regular job, 
but he has very little time to add any extra expertise. This 
fact dictated the· basic arrangement of the committees. It was 
possible to find experts in aeronautics and atomic energy in 
private life, and therefore possible to set up committees in 
such fields. But recruiting them meant that the basic machinery 
was geared to produce advice on subjects arising within those 
particular specialties. It may not have been well suited to 
produce the kind of advice most needed by the military serv-
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ices. The most important issues may well ha\'e been issues like 
these: What are the possibilities of developing totally new 
techniques of warfare, or totally new weapons, to soh·e the new 
operational problems of undersea warfare, or of air combat, 
or of amphibious landings? The real potemial of science was 
to bring about really revolutionary changes in strateb'1' or tac­
tics within any one of these operational categories or types of 
combat. But a committee of specialists (in biological warfare, 
say, or in ordnance) was not likely to take such a broad view 

of the problem of the military strategist. It was certain to con­
c_entrate on its particular specialty, to think in terms of its estab­
lished techniques, and to seek to expand them in competition 
with other specialties. 

Consequently the Defense Department was always talking 
about changing the fundamental organization of the commit­
tees, to set them up by categories of warfare rather than by 

academic disciplines or scientific specialties. But the discussion 

always foundered on several stubborn facts. First, each category 
of warfar · · 1· d f · · . e reqmred so many speCia 1ze types o · sCientists as 
advisers that you could not get them all in the same room. 
Next the · · · I · · I ' re were not enough sci en usts m eac 1 rna JOr spec1a ty 
(fo: example, electronics) to spread them over all the cate-

gones of f · · · War are. Finally the average part-tlme scientist had 
very littl . ' · 

e to contnbute to the tactical problems of the several op . 
f er~tional categories. The inevitable conclusion was that the 
ull-~Ime staff of the Board had to take the responsibility fori 

?eanng the advice of the scientists into the plans of the operat­
~ng officers. This required an intimate relation with the serv-
Ices and · h . . 

Wit the Joint Chiefs of Staff that It was never possible 
to develop. 

. As a result the Research and Development Board, although 
It Was the highest echelon in the scientific structure of the 
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Departmelll of Defense, did ,·ery little to lead the Department 
to take a unified look at the future of whole systems of weapons 

in relation to strategy. Instead, it tended to bog down in a 
detailed t-cvie\\' of the specific scientific programs of the mili­

tary departments and in efforts to pre,·ent overlapping and 
duplication among them. In short, the very nature of the system 
forced the considnation, at the highest lcYel in the hierarchy, 
of specialties that should ha,·e been handled by subordinates. 

This drawback was made worse by a certain amount of fenc­

ing between the scientists and the military. This was partly a 
result of the general feeling of each of two types of experts 
that its rcspccti,·e skills were the more important. But it also 
took the particular form of a competition over precise issues 

of organization and procedure. 
In this respect the O.S.R.D. precedents may have been mis­

leading. The O.S.R.D. had been a tremendous success because 
it competed aggressively with the military research agencies. It 

brought in private scientists, gave them full authority, went 

directly to high political ofilcers (from the President down) 

on disagreements with military ofilcers, and used its own judg­
ment in deciding which weapons to try to develop. Something 
of the same approach carried over into the Research and De­
velopment Board, and did not work. The O.S.R.D. had brought 
in leading scientists on the theory that you must not ask im­
portant people to do a job unless you give them an appropriate 
amount of authority. The R.D.B. tried to apply the same prin­
ciple with unhappy results. The committees were first set up 
with charters that promised them control over their own organi­

zation and their own staff and gave them authority to make 
binding decisions on matters within their field of interest. The 
outside scientists who served as chairmen and as members of 
all these committees and panels therefore came to expect that 
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they, working with their fellow members Erom the military 
services, could make basic decisions in the military research 
program. 

It did not work that way. First of all, the committees them­
selves could not keep their organization and staffs independent. 
It was impossible to define their respective subject matter in 
any way that kept them from overlapping hopelessly. Some 
superior authority-the Board or its Chairman-had to decide 

on .the respective jurisdiction o( the various committees, to 
decrde on their budgets, and to appoint and supervise their 
personnel. More important the Secretary of Defense, when 
facing · ' · d · d · 1 an rssuc that had to be decrdc unmc rate y, would ask 
the Chairman of the Research and Development Board for 
advice th h · · E at ad to be given without wartmg or the clumsy 
machin £ • • . cry o subpanels, panels, and comnuttees to come mto 
action. There was therefore always the tendency for the Chair­

man of the Board, as a staff assistant to the Secretary of Defense, 
~m~ . . . use of the committee staffs as expert consultants m 
therr re · ll . spective fields-a practice that usua Y made the com-
mittees E I . d d . . . ee that they were bemg bypasse an made their 
mrhtary . · 1 d b . members protest that decrsrons 1a een made affect-
Ing their interests without giving them a chance to be heard. 

Even mo . . . . . . re Important the commrttees were m an Impossible 
posrtron , 1 ' ld k · v len they believed that they cou ta e actron cutting 
across th . . 
1 e mam chain of command. Yet this anomaly was 

cbearly involved in their belief that they could make decisions 
a out the T be . mr ltary research and development program. It would 

possrble- 1 h . ff . . •1. a t ough fantastically me ecuve-to centrahze the 
mr Hary r . esearch and development programs under a series of 
commrttee .. 
• 5 and take them entirely away from the mrhtary serv-
Ices. But a l s ong as the research programs are paid for out of 
money ap . 
t d propnated to1 the military departments and adminis-
ere by m . en rn the military chain of command, a committee 
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headed by part-time outsiders simply could not make the basic 
decisions on those programs. Indeed, they were likely to find 
that the effort to review those programs comprehensively occu­
pied their time so completely that they could not give very 
useful advice as part-time specialists. 

The effort, moreover, to make this type of committee control 
authoritative set up counterpressurcs. The military depart­
ments, in order to resist control from the outside, effectively 
smothered the ad\'isory machinery of the Research and Devel­
opment Board. 

They did so by developing a very clear theory of procedures 
and tactics. The basis was the theory that the military planners 
had to decide what scientific research work was needed-in 
technical terms, had the authority to determine "requirements." 
They then extended this theory, to which no one could possibly 
object in general terms, to argue that the R.D.B. committees 
did not even have the right to suggest changes in the detailed 
statements of requirements that would make it easier for scien­
tists and engineers to get substantially the same results with 
greater certainty or more economy. 

At the same time they properly insisted that the committees 
and panels could not make decisions except by unanimous 
agreement, and that disagreements would have to be referred 
up to the next echelon and on to the Board itself. This re­
quirement was administratively proper, but hardly necessary 
to protect the interests of ,each of the services. The military 
members of the committees-not because they were military 
men, but because they were full-time professionals-were gener­
ally not at all inclined to submit their own programs to the 
control of a group led by part-time consultants from outside 
the government. Even under a system of majority voting, if 
such a thing had been possible, the military members of a 
committee would almost certainly have closed ranks against 
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any authoritative control of their respective programs by the 
committee. But this outcome was made all the more certain 
when a single vote of objection would send the issue up the 
line to the Board for final decision. 

This outcome was seen the most clearly in the effort to use 
the Board and its committees to prevent overlapping and 
duplication among research programs. The effort to allocate 
particular research programs to particular military departments 

was for a time the principal method used to push for economy 
in military research. This effort, however, bogged down com­
pletely. The basic reason was that each military service was 
competing for jurisdiction-in military terms, for "roles and 
missions"-with the other services. As it did so, it saw in scien­
tific research the essential key to the development o[ its tactics 
~nd strategy in such a way as to increase its own importance 
10 competition with the other services. For this reason no serv­
Ice was willing to entrust to any other the conduct of its 
research program. 

But in addition to this basic reason the effort to allocate 
programs bogged down because of the way in which it was 
organized. It bogged down because each committee was thought 
of as something like a court, and each issue was expected to 
~e decided by the presentation of a case, the hearing of oppos­
Ing · 

Witnesses, and the vote of the committee or the Board. 
Dr. Conant has argued that the military research program 

needs to be reviewed by some semijudicial procedure that 

would pass on scientific proposals, hear both sides of the case, 
and then make a binding decision.3 \Vith his argument that 

~oth sides of a proposal should be carefully presented and con­
sidered I am in full agreement. But the nub of the problem 

3 ja~es B. Conant, Modern Science and lHodern Man (New York: Columbia 
University Press 19"2) 68 

• 0 'p. . 
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is how to set up the authority to make the decision, after both 
sides have been presented. In the R.D.B. the effort to allocate 
functions could not work by a judicial type of formal pro­
cedure, because the R.D.B. lacked all the clements of indepen­
dent authority that must be the backbone of any judicial sys­
tem. The jury-in this case the R.D.B. committee-was not 
made up of persons who were selected to avoid any connection 
with the case. It was made up of the litigants themselves. There 

was no independent judge. And the government had to rely 
on the eYiclencc presented hy the 1·ival parties instead of having 

its own attorney to present the case for the public interest. 
But the essential difficulty was that the control of the research 

programs was being managed in an aggressive way by the mili­
tary services, which prepared the plans, let the contracts, and 
recei,-cd the appropriati•ll1S. By comparison with their dynamic 
management a slow a11d clumsy system of review by three or 
four layers of committees could hardly have caught up with 
the parade, even if all committee members had been eager to 

do so. 
The Chairman of the Research and Development Board, Mr. 

\Vhitman, undertook in 1952 a considerable reorganization of 
these relationships. A new charter from the Secretary of De­
fense gave him a more definite responsibility for advising the 
Secretary (especially on the financial aspects of the research 
program) independently of the Board, and using the commit­
tee staff members as his personal st:-Jf. He issued a new set of 
rules of organization and procedure defining the functions of 
the committees, making it clear that their role was advisory 
rather than authoritative, but on the other hand affirming their 
duty to question the details of military requirements. The new 
system seemed to get general approval from both the military 
and the scientists. But before it had been thoroughly tested the 
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Research and Development Board itself had been abolished 
and its place taken by two new Assistant Secretaries of Defense.' 

We have already discussed the issues raised when political 
attacks are made on the integrity of science. Some equally diffi­
cult problems arise when scientists, by serving as advisers, put 
themselves in the position of working at the same time for a 
private employer and for the government, in situations in 
which conflicts of interest may arise. 

These problems are particularly difficult when they are not 
faced squarely. It is very difficult for scientists to face them 
squarely when they are quite aware that they are serving the 
government part-time at a personal sacrifice or when their 
organizations are making them available without reimburse­
ment. It is also easy for situations to arise in which the only 
way whereby adequate skills can be made available is through 
a procedure in which a conflict of interest is inherent. For 
example, as World War II came to an end the first important 

issue of government organization regarding science that arose 
was this: how should the government arrange to declassify the 
secret materials in possession of the O.S.R.D.? The leaders in 
the O.S.R.D. urged that the government commission the Na­
tional Academy of Sciences to recommend which items should 
be made public and which should be continued under military 
secrecy. The Academy had been chartered by the Congress for 
just such purposes; it was impossible to hold the O.S.R.D. 
together for such a dull peacetime job; and the same scientists 
who had worked in the O.S.R.D. during the war, generally at 
great personal sacrifice, could work under Academy auspices to 
guide the declassification of their materials. 

This idea was nevertheless opposed by Harold D. Smith, 
4 The new Assistant Secretary of Defense for Research, Mr. Donald A. Quarles, 

outlin~d his plan for the reorganization of the Research and Development 
Committee structure in an address before the Institute of Industrial Re­
search, in Detroit, on October 26, 1953. 
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then Director of the Budget. He believed that many of the 
wartime secrets might have tremendous influence on the devel­
opment of industry, and hence on the fortunes of particular 
corporations. Looking at the list of officers and leading mem­
bers of the National Academy and Research Council, he argued 
that if that agency were given a determining voice in the 
declassification of wartime secrets, some of its leading figures 
would be open to the charge that they had made public those 
discoveries that would benefit their corporations and suppres­
sed those that would harm their corporations instead of being 
guided by an undivided concern for the national interest. 

Accordingly the President assigned the responsibility for 
declassification to the Office of \Var 1\'lobilization and Recon­
version, which in turn put the actual conduct of the work in 
the Department of Commerce.5 

The types of problems with which government advisory com­
mittees deal and the new system of administration by contract 
make it very hard to apply the old rules for the prevention of 
conflicts of interest. During the war the O.S.R.D. could not 
1-.ave done its job at all if a great many scientists had not been 
willing to run the risk of prosecution for violating minor as­
pects of the conflict-of-interest statutes. 

After the war some of these were relaxed somewhat, but the 
Department of Justice began to be concerned about the way 
advisory committees were created and operated. The most 
difficult problems arose, not in the research field, but in the 
large-scale procurement of munitions and in mobilization plan­
ning. The Department of Justice feared that industrial groups 
would use such committees, even if set up with the best of in­
tentions, to further monopoly. In 1950 the Deputy Attorney 
General, Peyton Ford, sent letters to all departments and 

5 Irvin Stewart, Organizing Scientific Research for War (Boston: Little, Brown 
and Co., 1948), pp. 288-89. 
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agencies concerned to outline the terms under which ach·isory 

committees should function. 
Among these were the requirements that the government 

should draw up the agenda for committee meetings, should 
furnish a chairman for such meetings, and should keep the 
committees purdy alh·isory in status, in ordn to retain in the 
hands of government ollicials the responsibility for anion.'; 

Each of the principal research agencies has an <Hh·isory panel 
or a committee to help it develop its research policies, and 
perhaps subcommittees and subordinate panels of consultants 
to give it advice on the letting of contracts with particular 
institutions. In creating such alh·isory con1mittcl'S the gm'l'l'l1-

ment agencies have had to walk a ti!-!;111 rope in mder to follow 
the rules o[ the Department of Just icc on the one hand and, 
on the other hand, to nmsult the most eminent experts in the 

field. Their main safeguard, as far as the Department of Justice 
is concerned, is that the maki~1 cr of a contract with a research 
. . . . l' . 

mstJtullon 1s the responsibility of the contracung ollicer, who 

m the Department o[ Ddense is a full-time ollicial. But even 

so it is not a simple matter to apply the standards o[ the Depart­

ment of Justice in ways that make sense in practical situations. 
These standards arc based on 1 he assumption that the repre-

sentative of a pr1· . · . . J\llvisor)' (' 'tt · \ate mstnuuon on an · ·01111111 cc ts 
a_utomatically involved in conflicts of intnest, while the full­

um_c ofT_icial is not. This assumption is ,·alid cnoup;h for the 

typ•ca_l m~lustry advisory committee, but it hardly fits most of 
the sctentll1c all\'I·s 1 11a,·e 1Jc ·1 l' · ~ _ ory committees t 1at we ' c 1 c 1scussmg. 
I here arc v t 1 · · 1 es cc 111tcrcsts within the executive nanch as well 

as among private fi 1nns. 
An agency in the office of the Secretary of Defense, for 

H .'i/urlv of J\Io~toJ1 1 · 1 • ri f 
· 0 Y Power, J-J 1•arillf'\ 1>£'/ort~ tl>c .'iu JCOIIIIIIIII!'C 011 Stu )' o 

M mwJwlv Power f "' · · fl 1 
• .. • 0 the Committee Oil tile ]urltrwry. ouse of Rel"·cscn a· 

Jn•cs, l:1ghtv·Sec011 1 C · 1 "' 1 d p 1 Tl 
. . . · 1 Ollg,·css, First Scssioll, Sen a ~> o. , a11 art · , te 

/llobzl>~aliOII Progra 111 17 'p. 2. 
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example, may find that its most cliflicult relationships are not 
with pri\'atc contractors, but with the Army, the Navy, an~ 
the Air Force. The scr\'ices are forced to compete in the poll­
tical arena for their respective "roles and missions," because 
the Congress has not been willing to delegate authority to 
determine roles and missions to the responsible civilian execu­
tives-or to permit a ci\·ilian executive to dewlap the stability 
and the staff necessary to do the job. In such a case the Secretary 
of Defense or his agent may properly turn to a scientist from 
a quite disinterested agency-and in this context an important 
inJustry as wdl as a university may be disinterested-to get 

impartial acl\'ice in the public interest. 
It was perhaps for this reason that in 1952 the Secretary of 

Defense created a study group on continental defense, under 
the chairmanship of Dr. l'vL J. Kelly of the Bell Telephone 
Laboratories, to advise him on the problems of air defense in 
which bitter disputes had arisen among the services and be­

tween them and a number of the private scientists. 
Similarly, the distinction between the private citizen and 

part-time consultant on the one hand and the full-time govern­
ment officer on the other is a poor guide in determining conflicts 
of interest. The part-time consultant may represent an indus­
trial corporation interested only in increasing its profits, or 
he may represent one that is taking on a government research 
contract only out of a sense of duty or scientific interest. On 
the other hand, the full-time official may be either completely 
dedicated to the public service or looking for the opportunity 
to create a career for himself in a university or private business. 

If the distinction between public and private is no longer a 
clear-cut criterion, neither is the distinction between profit­
making and nonprofit. Many a university (public or private) 
is so deeply dependent on defense contracts for the support of 
its scientific programs that it could not possibly take a detached 
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view with regard, say, to the question whether basic research 
deserves federal support. As for industrial corporations, gov­
ernment contracting oflicers are properly alert to keep their 
profits to a reasonable figure, but profits may be in many cases 
the least important way in which a corporation may abuse the 
public interest. Many a scientific field involves research that 
could be used either for military purposes or for the develop­
ment of skills that could be turned to commercial purposes. 
A corporation might undertake a research program without 
taking any profit whatever, entirely for the motive of building 
up its accumulation of skills and its scientific personnel in 

order to improve its competitive position in the industry; 

indeed, it might push a line of research, ostensibly for military 
purposes, that was really designed to solve commercial prob­
lems. If this abuse does not take place very often, it is because 
of the general integrity and public spirit of the executive and 
scientific personnel in both industry and the military depart­
ments, for abuses of this kind could never be detected by the 
typical auditor or investigator. 

The most difficult conflict of interest with respect to advisory 
machinery comes potentially from inside the government­
from political pressure brought to bear through the Congress. 
In the Department of Agriculture the Congress has generally 
prevented political competition for research money either by 
the old technique of cutting the melon in equal shares or by 
apportioning the money among the states according to some 
formula; for example, in proportion to the rural population 
of the st · 1 · . ates. The other federal researc 1 agencies are eager to 
avoid p r . 

0 1t1cal interference with research contracts, but they 
also hope t . . "d . £ f . o avmd any such ngi apportiOnment o unds, 
whhich restricts their freedom in getting the research done in 
t e most effi . . . Clent manner. For tlus reason they have been eager 
to build up th . . . f b k" e1r pohucal de enses y ma mg arrangements 
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that are obviously impartial. At the same time the sheer magni­
tude of the work. and t!te lack. of an adequate supply of scien­
tific talent in the civil sen·ice have led the research agencies 
to call on the help of the leading scientific institutions in set­

ting up their advisory machinery. 
For example, the Office of Naval Research, when it estab­

lished its Biological Sciences Advisory Board, made a contract 
with the National Academy of Sciences in establishing and 
maintaining such a board. In selecting names for this board 

the Navy insisted not only on representation from the major 
scientific fields involved, but also on the Board's including 

adequate geographical distribution and representation from 
various kinds of institutions (such as medical colleges and arts 

and science colleges) . 
Similarly, the Air Force, in appointing the Industry and 

Educational Advisory Board, called for nominations of six 
members by the Aircraft Industries Association and of two 

members (to represent educational institutions) by the Chair­

man of the Scientific Advisory Board of the Air Force. More 

recently the Air Research and Development Command made a 
contract with the National Academy of Sciences to advise it 
concerning the kind of advisory structure needed by the Air 
Force for its basic research progTam. 

The most important problems of conflict of interest in the 
relationship of government and science arc much more subtle 
than in the relationships with business and industry. They 

turn much more often on varying professional backgrounds, on 
differences among specialized careers, and on different concep­

tions of public interest than on any issue of profiteering. 
The responsible executive has to be on his guard equally 

against the military officer who is sure that his own branch of 
the service could virtually win the next war alone and against 
the scientific specialist who thinks only of his particular aca-
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demic discipline. The responsible executive is vulnerable to 
such special pressures because of the weakness in American 
government o[ general administration. This weakness leads 
both the scientific specialist and the military career corps to 
Work for forms of organization that would require the execu­
tive to act only after receiving their advice-or, if possible, only 
in accord with their advice. 

In British constitutional history the right to advise was 
gradually transformed into the right to make binding decisions. 
This transition was accomplished by the pressure of political 
parties and by the control of the public purse. In a much more 
scattered way something of the same kind takes place within 
the diffuse machinery for advice on scientific problems in the 
United States government. The force that pushes in this direc­
tion is not political in a partisan sense and does not depend 
on the ultimate control of the purse. It comes instead from the 
professional specialist's distrust of the general administrator or 
the politician. The electronics engineer or the chemist distrusts 

the military officer in an administrative position over him, and 

the general staff officer distrusts the judgment of the politician 

at the head of his department. Since many important issues can 
be decided only on the basis of organized study, and since for 
~any reasons it is impossible to have competing studies, the 
nght to conduct the study or prepare the plan becomes almost 

equivalent to the final authority to decide. The executive's 

only opportunity for control is then the very general and long­

range one oE controlling the nature o[ the advisory or planning 

machinery and the selection of its top personnel. 
These tendencies on the part of the specialist are encouraged 

by t~e tendency of Congressional committees to support the 
special.ist against the general executive. Thus a Congr~ssional 
com~lttee may criticize the President for not followmg the 
warmngs of the Joint Chiefs of Staff, and by political pressure 
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may attempt to make the judgment of subordinate advisers 
binding on their responsible superiors. 

This takes us out of the question of how to organize to get 
scientific advice from pri\'ate sources for the government of­
ficial and leads us into the much more difficult question how 
the gO\-crnment may be organized, in its regular administrative 
system, to make the best use of the potentialities of science in 
furthering public policies. 
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VI 

THE 

STRUCTURE OF POLICY 

A couple of centuries ago a government of laws and not of men 
was the ideal oE those who distrusted arbitrary power. They 
hoped to make human affairs conform more closely to natural 
law, which was the will of God as manifest in nature. By the 
time of the Declaration of Independence Thomas ] efferson 
seemed to be drawing a distinction between the laws of nature 
and those of nature's God; it may have been only a rhetorical 
repetition, but he appealed to both to justify rebellion. What­
ever he may have meant by the distinction, his scientific suc­
cessors have put much less emphasis on the laws of God and 
have hoped to find ways to make usc of the laws of nature to 
reduce the influence of caprice or guesswork in the government 
of society. 

Since 1776 scientists have come down from the lofty philo­
sophical interests of a Thomas ] efferson to deal with a great 
m~ny specific problems o[ government. The efforts to apply 
SCience to social problems, for example, have been at the heart 
of our national programs for the improvement of agriculture 
and the development of our resources. They have stimulated 
the development of city planning and the hope that business 
~anagement and public administration may create something 
hke a science of organization. And most recently the techniques 
of operations research, by bringing the mathematical and phy-
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sical sciences into closer co-operation with economic and socio­
logical studies, have gone far beyond those of management 
engineering in their depth and precision. 

It is no wonder that many a social scientist, looking at the 
spectacular accomplishments of the natural scientist, begins to 
dream of a society in which scientific method will replace the 
accidents of politics or the arbitrary decisions of administrators 
in determining the policies of society. Even an occasional na­
tural scientist shares this idea; Julian Huxley, for example, 
looks forward to the time when "the essentially amateur poli­
tician and administrator of today will have been replaced by 
a new type of professional man, with specialized training. Life 
will go on agaiqst a background of social science."1 

Are there, indeed, any limitations on the use of science to 
guide the decisions of government? Why should not every 
major policy decision be based on scientific findings? Why 
should not every major executive be guided by an authoritative 
scientific adviser? Ultimately, why should not a scientist be 
chosen, by scientific techniques, to occupy every position of 
power? 

This is putting the question in its extreme form. I do so not 
to try to reduce it to an absurdity, but to take a look at its 
general outlines before discussing some specific and very prac­
tical issues that have arisen during the past few years with 
respect to science and public policy. 

In dealing with this question it may be helpful not to speak 
in ideal or absolute terms. I do not think that it is enough 
to say that a system that would have major policy issues deter­
mined by science would be undemocratic and would deny any 
freedom of choice to the majority of the people-even if that 

1 Julian Huxley, Man in the Modern World (New York: New American 
Library, 1952), pp. 120-21. 
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happens to be true. The scientist likes to think in quantitative 
and pragmatic terms. Is there any way to approach this ques­

tion in such terms? Let me try. 
I have to start with a couple of assumptions. The first is the 

idea that there is a government, and that it has an executive 
head. The second is that the executive must give some measure 
of direction to the whole organization through some kind of 
organized structure, in which he deals mainly with the heads 
of major departments, and each of them in turn deals with 
his subordinates through a hierarchical and subdivided struc­
ture. An organization chart is a very crude (usually a decep­
tively crude) model of such a hierarchy. Each of the millions 
of persons at the bottom level of this pyramid is different from 
every other; his work and his abilities arc unique. The process 
of administration is to identify or imagine some uniform pat­
terns; to set up general standards and general goals; and to 

select for consideration at the top the individual issues of the 
most general significance, so that decision on them will give the 
greatest amount of effective direction to the organization as 
a whole. This process is largely one of synthesis-of creating a 
singleness of organization and program out of a natural di­
versity. If you start at the bottom of the organization chart, you 
must go on combining slightly dissimilar things until you have 
established a quite artificial and arbitrary unity. 

If the organization chart is the model of a government, a 
university curriculum is the crude model of science. Here 
the process works in the direction, not oE artificial integration, 

but of natural division and subdivision. The scientist is an 
analyst. He breaks each scientific discipline down into sub­
disciplines and multiplies their subordinate specialties. He 
does not deal with the total aspect oE any practical problem; 
he has to analyze it into a great many abstract parts, and what 

he learns about any part of the problem opens up a tremendous 
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number of funher questions that call for solution. If you start 
a scientist on a simple concrete problem, he can build on top 
of it an inYertecl pyramid of abstract specialized sciences and 
refiPecl research projects. 

\Vhen you try to match up the pyramid of the government 
organization with the inverted pyramid of science, you are 
bound to run into trouble. 

It is true, no doubt, that in the higher reaches of abstract 
science new unities are discovered-simpler patterns that 
account for the great diversity of the things that appear on the 
surface. In much the same way, it is true in religion that the 
Christian ethic can be summed up in two commandments that 
take the place of the Decalogue and Deuteronomy, which in 
turn were simpler than the even more rigid and detailed cus­
tomary laws of earlier and more primitive cultures. But un­
happily it is not possible to relate these grand abstractions to 
the immediate problems of public affairs in any very practical 
system of organization. The most important truths can be dealt 
with only by the individual mind and the individual consci­
ence. We are still faced, then, with this problem: At the lowest 
levels of the government hierarchy the worker must deal with 
problems each of which could be solved perfectly, as an 
individual problem, only by a considerable number of sci­
entists; and in the process of solution each of those scientists 
would epen up enough new questions, all needing to be an­
swered before a final solution could be obtained, to keep their 
research going indefinitely. 

I have already spoiled my effort to put this discussion in 
quantitative terms by letting my answer reach infinity. In 
practice, of course, nothing of this sort happens, because very 
few scientists are interested in pure science. Most of them are 
partly engineers at heart; they want to use the scientific meth­
od, or rather some particular scientific method, to solve the 
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key part or a new part of some problem, while they rely on 
arbitrary policy, general experience, tradition, or guesswork 
to fill in the gaps. 

As they do so they are likely to notice that the higher in 
government an issue goes for decision, the less likely it is that 
it can be answered by scientific research. Some will argue that 
this is not so. A very eminent diplomat, in a moment of 
exasperation, once remarked to me that if the hierarchical 
pyramid of the State Department were turned upside down, 
the only result anyone would notice would be that the typing 
would not be done very well. In a similar mood a scientist 
might argue that the reason why scientific issues arc not taken 
to the top of an organization is that the executives are not 
competent to handle them. 

This is doubtless a true reason, but it is not the only reason, 
or the effective one. A better reason is that only in the lower 

r~a~hcs of the government pyramid do problems become spe­
Cialized enough to correspond to the structure of specialization 
of the sciences and to the specialized training of the scientist. 

In tl~e lower levels of the pyramid of policy the problem may 
be mamly scientific-that is to say, it may he a problem that 
ca.n be solved by the precise research methods of one of the 
SCiences H I f 1? . · ow can an explosive be mace more power u What 
kmd .of testing process will identify the man with the fastest 
reaction time? \Vhat can be done to make an airplane fly 
faster? Th . ese arc questions that sc1ence can take hold of. To 
get an airpl h k · ane t at will fly faster you put to war an aeronauti-
cal enginee . . . r, or rather a propulswn engmecr and an aero-
dynamic engineer, supported by a number of more specialized 
colleagues Tl · · k"ll · 1e1r purposes and their s 1 s correspond to the 
purposes of c . . · d bd. · · f 1 ertam very spcoahze su tvlstons o severa 
government agencies. 

Just a little higher on the pyramid of government policy 
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the sciences begin to gi\'e less precise answers, and usually in 
terms of statistical probability rather than absolutes, because 
the questions themselves are of a different nature: '\Vhat com­
bination of bomb load and fuel load should a bomber of a 
certain type ha\'e in order to get the maximum speed, with 
acceptable armor protection, at which pilots may be expected to 
fly with reasonable safety? At this level a number of different 
types of sciemists need to work together on operations research, 
which in turn must be guided by a number of policy assump­
tions supplied by operating officials. 

Finally. when you go still farther toward the top of the 
organization, the problems begin to frustrate science com­
pletely: ·what proportion of our resources shall be put into 
bombing planes, by comparison with land forces or naval ves­
sels or air defense? How much shall we rely on building up 
supplies of weapons, and how much on encouraging a stable 
economy? How do we appraise the intentions of any potential 
enemy? 

Much more often than not, the controlling elements in the 
vast web of governr•lent decisions (even though they may well 
be questions on which it is important to have the advice of 
scientists, or on which men with scientific background ought 
to make the decisions with full executive authority) are least 
likely to be the questions that can readily be answered precisely 
by scientific research. Aerodynamics has been one of the more 
dynamic of the sciences in its social consequences. Yet the way 
in which it will make its contribution is often prescribed by 
the answer to the questions being considered at the next higher 
level of the pyramid. Whether applied research in that field 
will receive support and what problems it will be asked to 
consider will depend (in the hypothetical example we have 
been using) on decisions about the bombing system as a whole 
and about the rela~ive demands of speed and range and arma-
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mcnt and maneuverability. And as we look at still hi!!;hcr levels 
on the pyramid of government it. is clear that whether we de­
velop more long-range homhns or more battleships or inter­
ceptor planes will depend mainly on the military strategists, 
and that whether we develop any of them (and how many) 

will depend on the still less scient iftc judgments of the diplo­
mats and the politicians about our \·icws ol othn nations and 

on our decision conccrnin<r how lllltch national armament is rc-,., 
quircd for national security. 

Scientific methods arc the most usdul in determining how 

a specific thing is to be done; the more spccifa: the thing, the 

more precise the determination. They arc less often and less 

immediately uscful in determining whrtha or whn1 such 
things are to be done and how 11111f'h cfl.ort or money is to be 

spent on them. But these arc the controlling decisions, the 

decisions that must be made in the upper levels of the hierarchy 

if a government is to have any unity of purpose and action. 

This necessity, too, leads the higher oflicials to deal with the 

less scientific aspects of their major problems. 
A final reason is one that has to do with the way in which 

responsibilities arc delegated in any organization. Any issue 

that can be reduced to precise and objective terms is one that 

a superior can delegate with conftdcnce to a subordinate. No 

matter how intricate and diflicult the operation, no matter 
how mt h k" · · l 1· • f lC s ·til and training may be rcqmtcc or 1ts per orm-
ance th · · · l I · b . ' e executtvc will be willlng to c c egate tt to a su -
ordtnate .E 1 1 . . 1 . . 1 t 1erc are precise standarc s to usc m JliC gmg lts 
performance. Just as you permit a clerk to handle money be-
cause you · · · b · 

1 . can audit his accounts, you pcnnlt a JUlllor acten-
o ogtst to · I · I . 111spect the water supply on w 11c 1 the health of a 
ctty depend b · · ( I b · E d fi · . s ecause you can tell hun on t 1c as1s o e mtte 
professtonal d 1 · · 

f standards) exactly how many an w 1at vaneues 
o bacteria 

can be tolerated. 
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But then we come to questions that, step by step, become 
less objecti\'l· in their nature. How many bacteria can trte water 
system tolerate? How much should the city spend on reducing 
infant mortality by public health measures? How much salary 
should it pay the public health officer? These questions be­
come progressively more cliflicult to answer in precise num­
erical or objective terms; more cliflicult to answer in ways that 
others can readily check by methods on which there is a pro­
fessional consensus; more dependent on factors on which re­
search docs not gi\·c a conclusi\·c and \·erifiable answer and 
on which the scientist's opinion may be as prejudiced as any 
layman's. 

For the sake of simplicity I have been talking as if each 
problem in government were either precise and scientific or 
the opposite. This alternative, of course, is not so. Most prob­
lems of any importance are made up of a mixture of factors, 
some of which can be stated in quite precise terms and tested 
by objective research, while others are much more vague and 
general and more dependent on interests, values, and ideals. 
Any system of staff work for an executive then becomes a sort 
of sieve, screening out those aspects of the problems that can 
more nearly be solved by science (as well as the quite different 
category of problems that are not important enough) and 
bringing to the executive for decision only those aspects of 
the problem that he is not willing to delegate. 

This relationship means, of course, that a much lower level 
of purely intellectual ability may be required for the decisions 
that come to the top of the government pyramid than for those 
that are made nearer the bottom. I suppose that it took much 
more detailed knowledge of the latest specialized discoveries 
in nuclear physics, and greater concentration on the purely 
scientific aspects of the program, to do the work of many a 
junior scientist at Los Alamos than to do the work of Dr. Bush 
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or General Groves, who had top-level responsibilities for atomic 
development. And they, in turn, needed to know a great deal 
more about the scientific aspects of the atomic bomb than did 
the President of the United States. \Vhen the President made 
at Potsdam the fateful decision to usc the bomb he may have 
been right or wrong, but whether he was right or wrong was 
surely not the result of a lack of scientific advice or under­
standing. For the scientists themselves divided immediately 
and bitterly on just that type of issue, and are still divided, 
apparently according to the same kind of idealistic or tem­
peramental differences that characterize the rest of us. 

_But, You may say, this confusion occurs because our social 
SCiences a 

. re relatively backward; as soon as we develop a real sc•ence of . 
1. society and human behavior the highest issues of 

po Icy can th . 
Th en be settled by scientific techmques. 

ere are 1 b 1· 1 1 d" ti . many social scientists w 10 e Ieve t 1at t 1e •s-nction b 
th · k etween science and values is not a real one. They In that 
of any true values can be determined by the processes 

research· h . 
scien ' t at only the relative backwardness of the social 

ces has ke t h d . . 
and th . P t ese sciences from etermmmg them sooner; 

at 1t is 
value h mere superstition to suppose that there are any s t at a . 

I am re vahd otherwise. 

should l:~mething of a skeptic about this point of view, but I 
have 0 le to assume it to be true to see what effect it would 
· n t le thin ·d · d 
1t mean gs we have been consi ermg. If it is true, oes 

that · 
reached ln the long run, when the social sciences have 
cally pe:~ advanced state of development-or even a theoreti­
level of eq state of development-decisions at the highest 
proach? government may be determined by the scientific ap-

1 do not her . . 
I think it . leve that such determmation is possible; indeed, 

lS q · 
t>nces of all . Ulte likely that the greater the advances of sci-

ktnd · · 1 · s, 1ncluding the socia sc1ences, the more diE-
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ficult will be the burdens of responsibility and of judgment 
that will be placed on the principal executives in government. 
The advance over the centuries in science and technology has 
multiplied the number and the difficulty of choices that lie 
before the political leader. The King under Sir James Frazer's 
Golden Bough may have been marked for sacrifice in the end, 
but in the meantime he had few tough decisions to make; 
everything was settled by custom, status, and tradition. Maine 
remarked that the change from primitive to modern society was 
summed up in the change from status to contract. Since then 
we have moved on to a society in which the fate of people is 
determined even more by politics. In such a society, command­
ing the potential forces of modern technology, the modern 
executive and the legislator must make decisions every day 
that would have justified a major crisis in the politics of the 
nineteenth century. 

In short, scientific discoveries do not restrict the scope of 
political and administrative discretion any more than they 
reduce the possibilities of further scientific research. On the 
contrary, they enlarge the opportunities and broaden the pos­
sibilities for discretionary judgment in governmental affairs, 
just as they do for the acquisition of further knowledge. 

Leading scientists and industrialists are properly fond of 
noting that science has provided an endless frontier of tech­
nical development, since economic opportunities expand with 
every new discovery. At the same time every new change in 
our national system of economy or technology brings a few 
more policy issues to the harried government official. 

As new technology creates new social problems the govern­
mental executive may solve a few by asking scientists to pro­
vide him with the answers. But there will always be at least 
three reasons why he cannot submit all questions to research 
to get the answers. 
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The first is that some types o[ question call for an immediate 
answer-the kinds of question on which inaction or delay is 
itself an answer, and the worst kind. As long as there is con­
flict in human affairs this type of question will remain im­
portant. President Truman at Potsdam could not have re­
ferred to a study commission the issm whether to drop the 
bomb. On the other hand, many an executive has discovered 
an easy way to avoid doing somcthin~ that he has decided not 
to do. The way is simply to appoint a research committee 
to study the matter until the isstH.' has cooled oiT, and then to 

advise him why he should not do it. 

The second reason is that each question, if it is to be an· 
swered by formal research, leads to another. It is a matter 
of infinite regression. You cannot get anywhere if you first 
make a complete study of what you ought to study; and then 
a complete study of the methods that you ought to use in 

making the study; and then a complete study of the way in 
which the results of your study should be applied. By that time, 
~f course, you would need to study the extent to which changes 
In the situation had made the ori~inal question obsolete. 
Studies of all these types arc·, within limits, useful and neces­
sary, but only by the application of arbitrary judgment can 
the process be shortened to such a point that it can be applied 
to the problems of the real world. 

~~~ird, there is the question how to take into account the 
Pol~tJcal implications of a research project. lt is a sign of 
Pohtical · · f . f l l . I . matunty-from the pmnt o · VIew o · one w 10 1as fait 1 
In b l 

ot 1 democracy and the freedom of science-when the 
public is ·1 · d 1 c:: 1· f · WI hnO" to accept an support t 1c 1111c mgs o so-<'nce · · I'> 

. In Its proper fields. But it is important to remember that 
sorne soc· . 'II' Iet1es have not been WI mg to do so at all and that 
no society has been willing to do so all the time. Even in our 

own country today there arc a great many forces that are 
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willing to at tack science in order to prevent it from even con­

sidering certain subjects. 
As long as people like pm\·er, and some have more than 

others, the very decision to undertake a study on a given sub­
ject may be a major political decision. Certainly the terms of 
reference of the study and the selection of the personnel to 
make the study arc political decisions. That is to say, they are 
decisions that must be based on discretionary if not arbitrary 
judgment. This is not to say that the appointment of personnel 
for a study is always made with intent to determine the an­
swers; even in a public study of a highly political subject, it 
may be greatly in the interest of the appointing authority to 
select men whose objectivity and balanced judgment will give 
wisdom and weight to their recommendations. But major 
official commissions of inquiry on public affairs are not likely 
to be selected in the near future on the basis of competitive 
objective examinations. 

If you think this proves only a deficiency on the part of mere 
politicians that will be remedied by the advance of science, I 
suggest that you discuss with the authorities of any university 
just how they make up their curriculum and just how they 
distribute their budgets among their various departments. I 
have heard hints that these processes are not conspicuously 
more scientific, objective, and passionless than comparable 
processes in the national government. 

A few decades ago political reformers were greatly impressed 
with the possibilities of the initiative and the referendum. 
\Vith an informed electorate, the more democracy the better, 
and nothing would be so democratic-so they reasoned-as 
letting the people themselves decide on various issues. But 
the lesson of experience with the initiative and the referendum 
is that too much depends on who frames the questions, and 
who decides when to submit them, and who decides how to 
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reconcile them with other questions, to make this a very 
satisfactory method of determining policies. In short, we have 
had to learn all over again the fundamental principles of rep­
resentative government. These principles are related, I be­
lieve, to the point that we were discussing a moment ago­
that scientific issues tend to be delegated to lower levels of the 
government pyramid, while the higher authorities have to 
make the few controlling decisions in much more general 
terms. 

And, for the reasons that we have just been discussing, no 
~ccision is so controlling as the selection of top personnel. This 
Is the most important way in which a chief executive can con­
trol his departments. It is also the most important way in which 
the electorate can control the chief executive and the legisla­
ture. At the apex of the pyramid the issues arc reduced, in 
~ffect, to a choice between candidates, and the democracies 
lll' h" h v Ic popular control has been the most real and the most 
effe:tive have been those in which the people are limited, in 
their form 1 . b . . I a power, to a choiCe etween two maJor parties. t 
has alw . 

. ays seemed to me that some of the most able atomic 
scientists h . . . h bl" ave overstated thetr case m argumg that t e pu 1c 
ought to demand to know more about the details of our 
atomic e b . 
b nergy program-how the born Is made, how many 
i 0~bs We have, and what we plan to do with them. I am 
nchned to think that on the contrary, we should consider that 

most of these matte:s-like all the most delicate diplomatic 
negotiat· 
b Ions and all the most important war plans-have to 

e left to tl · d · h · · d th le proper legislative an executive aut onties, an 
at We sh ld . . b I ou concentrate our attentiOn on gettmg etter ones. 

h personally do not want to know how many atomic bombs we 
ave and 

· I, the figure would not mean much to me if I knew 
It. do 

Want to know that the bomb and the processes of 

172 



The Structure of Policy 

planning for its custody and its possible use are fully under the 
control of properly constituted authorities who are effec­
tively responsible to the people. Responsibility to the people, 
I must add, means that the key decisions of the executive au­
thorities should be subject to the criticism of an adequate num­
ber of well-informed and independent experts and to the 
criticism and control of the legislators who may draw their 
technical advice from those experts. 

But even if we are not on our way toward a system in which 
science takes the place of political responsibility and executive 
leadership, we arc clearly well along in an era in which poli­
tical leaders and administrators can further public policies far 
more effectively by making adequate use of science. And we 
have certainly developed a system of government in which 
more and more of our administrators, and perhaps some of our 
political leaders, will begin their careers as scientists or at 
least will have some training in science. 

As we move in these directions a number of issues arise. 
Who should decide what research a government scientist will 
do? How should his recommendations be brought to the atten­
tion of high policy officials? Should some scientists be set apart 
from the regular system of departmental organization to en­
able them to push their research farther and faster than would 
be permitted them by the regular administrative system? Let 
us look briefly at two or three of the practical ·ways in which 
such problems have arisen in recent years, particularly in the 
Department of Defense. 

In the military departments one of the most frequent de­
bates between officers and scientists turns on the issue of "re­
quirements." Scientific work on the development of a parti­
cular weapon is normally authorized by the statement of a 
military requirement for such work-a procedure that keeps the 
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initiative, so to speak, under the control of officers with operat­
ing responsibility and training, rather than of the scientists 
themselves. 

Now it is perfectly reasonable to say that, as a general rule, 
the scientist who is working for the military department ought 
to work on what the military department thinks it needs-that 
is to say, that military research should follow a statement of 
of military requirements. This is the procedural guarantee that 
research will concentrate on actual military needs. But it is a 
very different thing to make this general rule into an invariable 
rule. And it is still another thing to say that the scientist must 
not only work in accord with the official requirements, but 
ought not even to offer advice on them. 

As far as advice is concerned, the position of the srientist­
~vhether he is civilian or in uniform-is vastly stronger than 
It was before \Vorld \Var II. In each of the military services 
a_ ~esearch and development organization with no respon­
stbtlity for current operations has direct access to high au­
th . . f 

oruy. The Office of Naval Research and the Assistant Clue 
of Naval Operations for Readiness; the Deputy Chief of Staff 
?f the Air Force for Development; and the Chief of Research 
In th: Office of the Chief of Staff of the Army; all now have 
functtons as independent advisers of the military top command 
that Were formerly buried in lower echelons. 

This change in the structure of military or<ranization merely 
reflects the change in the importance that ~he crencrals and 
ad . n 

llltrals attach to science and technology. As Dr. Conant has 
rernarked · · · 1 d ad-. ' tt ts an obsolete notton that the genera s an 
Intrals d . n the 0 not attach enough tmportance to science; o 
contrary, they are likely to expect too much of it and to sup· 
port a gr d II b . nserva-. eat eal of work that wou c e reJected by a co 
tt:e foundation officer or industrial executive. And while the 
scientist or engineer in uniform has moved up to the highest 
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levels in the military staffs, the civilian scientist has become a 
staff adviser to the Secretary of Defense. The National Security 
Act of I 94 7 expected that the Secretary would get his scientific 
advice from a board made up mainly of representatives of the 
services. This idea broke down in practice as the Secretary 
tended to call more and more often on the Chairman of the 
Research and Development Board for his individual advice. 
This informal practice, as we have already seen, was made of­
ficial first by formal order of the Secretary, and later when 
the Board itself was abolished and its Chairman's position was 
changed by law to that of an Assistant Secretaryship of Defense. 
The new Assistant Secretary, with the aid of his staff, is in a 
position freely to advise the Secretary on any failure of the 
military planners of take full advantages of the possibilities of 
research. 

But aside from this advice, it is still true that military re­
search and development work is undertaken, with very few 
exceptions, in accordance with statements of military require­
ments. Since the O.S.R.D. no civilian agency has been free 
to develop new ideas for weapons whether the military agencies 
think they want them or not. And many scientists are still of 
the opinion that more initiative has been frustrated by military 
requirements than by any other device ever invented. The 
remedy sometimes proposed is to set aside a small proportion 
of the total military development budget to be devoted to a 
small civilian scientific agency to exploit novel and unconven­
tional ideas. During World 'Var II a small subdivision of the 
O.S.R.D. known as "Few Quick" was able to turn out a few 
experimental models of such inventions as the Ground Con­
trolled Approach radar and the Loran navigation system, and 
to get them rapidly accepted, only because these innovations 
were controlled by an official who reported only to the Presi­
dent of the United States. Similarly, Dr. Lloyd V. Berkner, the 
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President of Associated Universities, Inc., has argued that the 
development of really new weapons and weapons systems, to 

take full advantage of the opportunities offered by new ad­
vances in basic science-new "technological break-throughs" 
-requires the establishment of a new independent civilian 
organization very much like the O.S.R.D. of ·world ·war II. 2 

With the main purpose of such proposals it is hard to dis­
agree. It is only natural for an existing organization to become 
stodgy and conservative. The competition among the services 
does something to prevent this staleness, but not enough. And 
the Department of Defense would be stronger if it contained 
a s~all, flexible, and enterprising experimental organization 
e~tirely independent of the military services and reporting 
direct} Y to the Secretary of Defense. 

My question about such a proposal is the difficult question 
tkat kept the mice in the fable from adopting a new system 

~~ distant early warning: I do not know who is going to bell 
. e cat. The Department of Defense has trouble enough get­

ting the top personnel to fill its staff jobs. \Vhether it could 
~ut together at this time an all-civilian operating organization 

y recruiting scientists and executives in competition with pri-
Vate ind h. l · b · . . ustry-private industry w IC 1 IS over urdened w1th 
mihtar f f · Y research contracts-! am ar rom sure. Durmg the 
War many of the leading scientists were able to retain their 
Position · · · · · 1 · · s 10 their respective pnvate mstltutwns w ule workmg 
Dlore tl . . . lan a normal full ume on government busmess. In 
~Ole of peace, when the Attorney General is insisting that all 

efense · k · · · b · appomtees sell their stoc m corporatiOns domg USI-
ness With · ff the military departments, It would be hard to sta 
a new "F 

ew Quick" or o.s.R.D.-type agency with men of first-
2 

Lloyd V . 
\V . · Berkner, "Science and Nauonal Strength," an address at the 

aslllngton meeting of The American Physical Society, May 1, 1953. 
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rank ability. And such an agency staffed by second-raters would 

be worse than none at all. 
But the "Few Quick" idea stands as a challenge to the De­

fense Department. If the Department does not adopt it, it will 
do well to push in some other directions to broaden the op­
portunities for initiative and boldness in experimentation­
perhaps by giving some of the present institutions with large 
permanent contracts, such as the Lincoln Laboratory, even 
more freedom and more adequate resources than they now 
have to push new types of experimental development. 

Another way in which an improvement in organization 
might set scientists free to make a greater contribution to 
important policy issues is at the highest level of operations 
research. While each military service had established programs 
of operations research during the war, there was no opera­
tions research agency to serve the Department of Defense as 
a whole until 1948. In that year Vannevar Bush persuaded 
a very dubious Joint Chiefs of Staff to agree to the creation of 
a Weapons Systems Evaluation Group. The Research and De­
velopment Board stood as godparent to this infant; the J.C.S. 
somewhat grudgingly adopted it. 

Now there are a number of reasons why a member of the 
Joint Chiefs might have been moderately skeptical about the 
contribution that operations research could make to their 
work. The J .C.S., by the very nature of their function, have 
to confine themselves to the broader military problems, usually 
strategic, and to leave subsidiary details to lower levels in the 
military services and to commanding officers in the theaters 
of operations. As the Committee on Operations Research of 
the National Research Council has pointed out, strategic 
problems "necessarily involve a large number of subsidiary 
problems that are not amenable to complete quantitative 
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forrnulat" " · · 1 · IOn. 3 By companson Wit 1 an operat10ns research 
agency in one of the military scniu:s, therefore, the \V.S.E.G. 
Was Under a double handicap. It had to work on problems that 
Were broader and more complex and therefore harder to 
handle by objective scientific: n:searc:h. But, second and 
more important, it did not work for a single officer who could 
tell · · It what subjects to study and what assumptiOns to make on 
the · 1 · 1 aspects of those subJects t 1at were controvers1a or un-
Certain. It worked for a committee, the Joint Chiefs of Staff, 
each of whose members was committed to a somewhat dif-
ferent · I ·1· set of assumptions a )()lit m1 ltary strategy. 

Even so, strategy docs contain some subsidiary problems 
that can he solved by the scientific method, to the advantage 
of the operating official, who then has that many fewer answers 
to Provide by informed guesswork. Operations research can­
not give quantitative answers to broad policy questions, but it 
can Still help the official who has to decide to determine the 
Odds. For this reason the J.C.S. might have been expected, 
":hile remaining moderately skeptical about the W.S.E.G., to 
glVe it a good try. But the fact remains that early this year the 
Professional staff of the W.S.E.G. was only about a dozen in 
number, while each of the three services had working for it 
(directly or under contract) operations research staffs num· 
bering hundreds. Moreover, no scientist, after looking over 
the status and prospects of the W.S.E.G., had been willing to 

become its Director of Research on a career basis; the two men 
Who had served in that capacity had each been willing to do 
so only with the safeguard of retaining his permanent uni­
Versity tenure and taking a leave of absence. 

l'he reason was clear enough. If the W.S.E.G. made a study 

3 Cornrnittee on 0 erations Research, National Research Council, Operations 
Research with S;ecial Reference to Non-Military Applications, April 1951, 
p. 8. 
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finding that one weapons system had advantages over another, 
one military service would be put in danger of losing a part 
of its "roles and missions" to another. And "roles and mis­
sions," it is essential to remember, are to a military service 
what customers are to a business. Few Chambers of Commerce 
support Consumers' Research Services. 

The Committee on Department of Defense Organization, 
in early 195:3, took a poor view of this situation. It argued that 
the Secretary of Defense needed the benefit of operations re­
search whether the J .C.S. thought so or not. It recommended 
that the \V.S.E.G. be built up to be at least as strong as the 
operations research groups of the individual services, and to 

make this possible it proposed that the Group report to the 
Secretary not through the J .C.S., but through one of the 
Assistant Secretaries, who would have no motive for leaving 
the Group in a comparatively weak status. 

Thus in the last few years some important steps have been 
taken, at least in a tentative and preliminary way, to insure 
that the Secretary of Defense can get advice and assistance 
from scientists independent of the normal chain of command. 
This access is important, and in other Departments as well as 
Defense, especially since it is essential for the government ex­
ecutive to keep abreast of the changes in society produced by 
the discoveries of the scientist. I have remarked that most 
often the controlling questions in government policy are not 
questions that can be solved by the methods of science. But 
sometimes they are. Occasionally a new development radically 
and immediately opens up new possibilities, so that all sorts of 
national and international policies have to be revised as hur­
riedly as possible so as to be adapted to it. And always science 
is producing steady changes in our national life, and the more 
rapidly we can adapt ourselves to them, or the more effec­
tively we can control them, the better off we shall be. 
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This leads us to a more difficult question that has been raised 
by Dr. Lee A. DuBridge, President of California Institute of 
Technology and Chairman of the Science Advisory Committee 
of the Office of Defense Mobilization. Dr. DuBridge has argued 
that "at the very top levels, neither the executive nor the 
~egis~ative branch has any mechanism for systematically bring­
mg mto consideration the scientific and technical aspects of 
grave national problems." ·• 

Specifically, Dr. DuBridge advises that the Chairman of the 
Atomic Energy Commission should be a regular member of 
the National Security Council and that the Council should 
have a_ Science Advisory Committee with a full-time chairman 
to advise it o 1 · · [ · l I n t 1e scientific aspects o Its pro) ems. 

It seem · · · I · s to me that there are some grave difficulties m t us 
proposal. The first difficulty is a practical one relating to the 
nature of science. It is the essence of science that no one per­
son can sp k f · · · I · h . ea ·or It. On every new practical problem m W HC 
scxence is . . . . . I . 
..,.., Involved a different scientist IS the leadmg aut wnty. 
~he probl · · 1 m . em Is not to find the single man or the smg e co -111Ittee to 

. speak for all science, but to make sure that new 
VOices are heard on each new issue as it arises. The scientific 
staff Work h f 
D f t at the President needs, or that the Secretary o 

e ense ne d · · · but of e s, Is not the work of a laboratory sCientist, 
a staff m f · 

t"fi an who can see that all the main channels o scten-
1 c advic · · t 

of e are kept open-that the opinions of any sCienus 
stature p ·d · "fi · h t to an . ' rovx ed that they are stgm cant Wit respec 

ec~/na]or problem, are not prevented from reaching the ex-
lVe by th l" . . s on th e prejudices of either bureaucrats and po ttlctan 

The one hand or of his fellow scientists on the other. 
As the s~cond difficulty is political, or almost constitutional. 

e history of the Joint Chiefs of Staff shows, it is very easy 
4 Lee AI . 

v•n Dun. . . 
News A . ndge, "Science and Government," Chemical and Engmeermg 

' Pr•I 6• 1953, pp. 1384-90. 
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for an organization to begin with an informal advisory status 
and gradually acquire something like operating power. It is 
for this reason that, in the realm of policy advice, it does not 
always streno-then a position to formalize it and give it auth-o . 
ority. It may destroy it entirely. A political executive, if he IS 

to remain effective as an executive, cannot permit anyone in 
the guise of an adviser to manipulate himself into such a 
position that the executive cannot freely reject his advice. If 
the executive permits that, he is ·well on his way toward the 
impotent status of a constitutional monarch. The British Prime 
Minister, having taken over power from the King by just such 
a procedure, is so well aware of this danger that he makes full 
usc, for his own protection, of the principles of the collective 
responsibility of the Cabinet and the anonymity of the Civil 
Service. 

If the executive recognizes this principle, his advisers will do 
well to recognize it too. In the United States the Director of 
the Budget has become the head of the oldest and most influ­
ential staff agency to the President for one all-important reason: 
in the three decades of the Budget Bureau's history no Con­
gressman or columnist has ever been able to make an impor­
tant political issue of the fact that the incumbent Director of 
the Budget had offered advice that the President failed to 

follow. Budget Directors have given critical and independent 
advice, but as confidential advisers. 

But this is not a role easy for a scientist to accept. His great­
est weakness in such a role is his professional conscience, his 
feeling that he must be the spokesman for his scientific col­
leagues and for science generally. The Congress has never 
legislated into existence a position in which a scientist of any 
description was to be a policy adviser to the President, with a 
single exception-the Council of Economic Advisers. The story 
of Dr. Nourse, its first chairman, is the story of a professional 

IBI 
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economist who tried to protect his dual status as a professional 
economist and a confidential adviser to the President by refus­
ing to be drawn into public testimony before Congressional 
committees. But, reading between the lines of his autobio­
graphical account, you can see President Truman growing 
more and more uncomfortable as he looked over the shoulder 
of Dr. Nourse at the guiding spirit of the Science of Economics; 
it must have made him as uneasy as it once made the Queen 
of Scots to hear the voice of God through the lips of John Knox. 

The President cannot be made by institutional arrangements 
to listen regularly to any specialized advice. One way out is 
not to listen to the formal adviser. Another is to pay more 
attention to informal advisers. And another is to appoint to 
the position of formal adviser a man who is not a specialist. 
~hus President Truman replaced Dr. Nourse by Leon Keyser­
ling, who was at least as much a lawyer and administrator as 
an. e~onomist. Thus the chairmen of the Atomic Energy Com­
~ISSion, all three of them in turn, have been lawyers and execu-
tives rath h 

er t an nuclear physicists. 
The policy staff work around the President would doubtless 

benefit fr · · · · 1 t nd . om a great deal more use of sCientific mslg 1 a 
scientific advice. But it would be a mistake, it seems to me, to 
try to att · h' b s am t IS end by providing by law for new mem er • 
~r for specialized staff advisers attached to the National Secur-
Ity c . ' 

ouncll. This is the process of specialism that makes our 
top policy t ff d . d sa work so weak. On the contrary, we nee mstea 
to strength I 'd I . . tl . en t 1e executive generally and to provi e urn WI 1 
the d1scret · d 
- lonary authority and the career staff that he nee s 
m order to b · . - f · . . nng together all pertment pomts o view-cer-
tamly mclud· k' h' . . mg the scientific point of view-before rna mg IS 
decision. 

A science itself cannot tell how its own data are to be used. 
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Its findings cannot be taken undiluted by top political author­

ities, any more than a scientist's im·ention can ever be produced 
by industry just as the scientist in\'(~nted it. In private industry 
an invention has first to be dc\'cloped into a workable product 
by the engineers; next the production engineers have to make 
it suitable for mass output by designing it to fit, so far as 
possible, the machine tool and production facilities already 

available; and simultaneously it has to be designed so as to fit 
in with the company's sales procrram. This is only a pale 

.::> 'd 
counterpart of the problem in government, which must deo e 
on the use of any major scientific development in the light of 
an immense range of policy considerations-social, economic, 

political, and perhaps military and diplomatic. 
This is a problem partly for the engineer and partly for the 

administrator-both the line administrator who makes decisions 
more or less on his own and the staff man who shapes up issues 

for decision by a higher executive. The engineer and the ad­
ministrator provide an essential layer in the pyramid of govern­

ment, below the peak of political authority, and above the level 

at which science must operate. 
In application to practical affairs the sciences as such have no 

common denominator. In a physical sense the engineer provides 
the common denominator; in a policy sense, the administrator. 
One of the administrator's tools is the budget, which ought to 

provide a stable basis for sustained scientific effort and ought 
to be the means for distributing resources in the most effective 
way among the various branches of science. It is a poor enough 
tool in practice, but no one has ever invented a substitute. My 
former chief, the Chairman of the Research and Development 
Board, came to that job-even after considerable experience 
in government-resolved to stick to scientific policy problems 
and avoid the headaches of the budget. Before his two years 
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in that position had ended, he had found that the budget was 
his main lever for influencing policy decisions, and that it 
took up a major share of his time and energy. 

The budget, of course, is only one of a number of methods 
by which the administrator creates a program out of an infinite 
variety of ill-assorted facts and random possibilities. This is 
not a feat of individual brilliance, but of group competence; 

f~r ~ group to develop competence, it has to have some c~n­
tmutty and some stability. The reason why civilian scienusts 
are often frustrated in their relation with the military is that 
the military, with all its faults, does have such continuity and 
group competence and is not adequately counterbalanced by 
any corres d" · ·1· n . pon mg organization or career service on the ciVl ta 
stde of governm em. 

The personnel system of the United States government does 
not even recogn · h d · · · 1·vice U tze t e need for such an a mmtstrattve se · 

nder its rules f · -1 . · · 1 · ange-o ctvt service classtficatwn t 1ere 1s no arr 
ment for a . f 

l . corps of generalists to deal with the major Issues 0 
po tcy; the d . . . . f his 

. a rnmtstrative officer, indeed, has to JUSU Y 
extstence by k" h · 1 

. rna tng his work into something like a tee mea spectalty or 
. pseudo science. In this respect, of course, govern-ment m A . 

whole _menca simply follows the example of society as a 
spe . 1' _whtch in business and in education has glorified the 

eta ttes and I . 
the neglected the over-all problem of deve opmg 

generalist W d I . 
fun · · hen I speak of the administrator an us ctton I am .. 1 serv· not thinking of him as he is defined for ciVl 

tee pur . f 
admin. poses by the classification experts. That kmd o 

tstrator and h" . k" d f specialt 1s function are only an infenor m o 
y. I am th" k" · · ·b d b Brooks Ad tn mg mstead of the functiOn descn e Y 

ams: 

Administr . . 
often confl" a_tton ts the capacity of co-ordinating many, and 
that the ~ling, social energies in a single organism, so adroitly 

y s all operate as a unity .... Probably no very highly 
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specialized class can be strong in this intellectual quality because 
of the intellectual isolation incident to specialization; and yet 
administration or generalization is not only the faculty upon 
which social stability rests, but is, possibly, the highest faculty 
of the human mind.5 

Many scientists, especially those from universities, never feel 
the need for such a function. The purpose of organization and 
administration in a university is mainly to care for the material 
needs of a collection of independent disciplines. There have 
been some ambitious efforts to bring them together in the 
name of general education, but the going has been rough. On 
the other hand, in public affairs (including the great founda­
tions as well as government) the administrator is not motivated 
by a merely philosophical purpose: he sees the need for stamp­
ing out hookworm or the boll weevil; he sees the need for an 
improved system of communications; he sees the need for an 
effective system of air defense. And it is his job to marshal the 
forces of science into an effective program and to keep them 
from going off into the entirely different directions of their 
several disciplines and specialties. Unless this essential job of 
the administrator is done, the whole program of government 
will not become coherent enough to be controlled by the poli­
tical authorities who in turn are responsible to the people. 

But if science, as such, cannot give us automatic answers to 
our great issues of public policy, that does not mean that scien­
tists cannot play an important role in answering them. The 
administrator and the scientist are not two quite different 
categories of people. Indeed, it seems to me that the whole 
history of American government shows that the scientist and 
the engineer have often moved successfully into many of the 
most responsible and difficult administrative positions. In this 

5 Brooks Adams, The Theory of Social Revolutions (New York: The Mac­
millan Company, 1913), pp. 207-8. 

I85 



Government and Scie11ce 

respect American government has had an experience similar to 

that of American private business. 

On the aspects of administration that arc managerial in the 
narrow sense of the word, the scientist whose only experience 
~las. been the laboratory is often poorly prepared. i\loreover, he 
IS likely t d' · . · · · . o ISmiss as ununportant Llwse aspects ol an achmms-
trauve job that have to do with keeping the organitation and 

pr~ccclures in good repair and keeping the majority of the staff 
satisfied , · 1 1 · - . · d 

Vll 1 t IC!r work. 1 he reason may be that he 1s tempte 
by force of . 1 · f 1 · . menta hab1t to concentrate on those aspects o · liS 

Job that arc m · · · 1· · I I I . I 
l ost mtcrestm<T to the me 1\"H ua stuc ent as mte-
cct 1 n 

ua problems-a temptation which the administrator usually 
cannot aff d . or to y1cld to. 

These cons'd · · 1· 1 · f 1 erat1ons argue It seems to me, or Ja\'lng a ew 
lllen witl · ' ' 

k 1 quae general administrative background in the top 
ran ·s of even tl . . 'I . .fi 
0 Jose agenues wllh hea\'1 y snent1 1c programs. 

tl n the other hand, I would arcTuc with equal emphasis that 
lC adm' . . n 

h Inistrative personnel of almost all ag-encies ought to 
ave a fair . . .' . . 

encc . . proportion of men wllh some trammg and cxpen-
m Selene d 1 . . . . as e an engineerin(T. If ac mmistrauon IS to serve 

a Useful I . n . 

Par . aycr 111 the pyramid of policy between the peak of 
lticai po r • • 

in · \\cr and the base of science and technology, It needs 
Its com .. 

Peten . position an appropriate mixture of general com-
ce and . 

1\s special knowled(Te, 
many P 1. o 

scientific 0 ICy problems that cannot be soh·ed precisely by 
by men r~search can in practice be solved satisfactorily only 

ability. I:ltl~ .scientific knowledge as well as administrative 
on wh · h . nl!htary affairs, for example, there arc many issues 

IC lt i 
the an s not practical to look to operations research for 

swers b 
the kind '. ut Which cannot be handled properly without 
The Can of. JUdgment that comes from scientific background. 

adian go . d l . . . I . made its 1 . vcrnment rccogmze t us prmuple w 1en It 
eadlllg . 'l' 1 f . . l CIVI Ian scientist a mem Jcr o · Its eqmva ent 
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of the Joint Chiefs of Staff. The scientist should take part as a 
responsible administrator, right up to the highest levels, in 
making decisions that cannot be based entirely on objective 

research, and on which no irresponsible ad\·iser can ever expect 

to be consulted. 
In the administrative corps some mixture of general and 

special qualifications is desirable. In the long run, however, a 
lllLTe mixture of unrelated skills is not what is needed. \Vhat 

is needed is a corps of men whose liberal education includes 

an appreciation of the role of science and technology in society 
and whose scientific education has not been a narrowly tech­
nical or vocational one, but has treated science as one of the 
highest intellectual endeavors of men who also have respon­
sibility as free citizens. The humanities and the social sciences 
are too often taught in America as narrowly technical subjects. 
\Ve can hardly found a new generation of administrative gener­
alists on them as they arc commonly taught today. 

It will not do to adopt as our ultimate ideal the pattern of a 
completely separate administrative class, set up in an adminis­
trative career that is a lifetime business and virtually closed 
to men whose experience in their twenties and thirties has 
been in science or technology. This is the pattern of the Admin­
istrative Class of the British civil service, which has been 
based traditionally on the recruitment of men trained primarily 
in the humanities, history, and politics as taught at the two 
pre-eminent English universities. That career corps richly de­
serves the praise that it has long received as a keystone of 
integrity and efficiency for the government of the United 
Kingdom. 

The British Administrative Class is a great deal more effi­
cient than its chaotic counterpart in the United States govern­
ment. It is probably a great deal better than anything we shall 
ever get if we do no better than we have been doing lately. 
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But I do not think that our main possibility of improvement 
lies in an effort to imitate it. 

Any such closed service is a profound! y conservat i \'C force­
not in the sense of being opposed to left -wing economics (as 
British Socialists used to charge, in the days before they came 

to power) • but in the sense of Iookino· on the <rm·enliiH'Ilt and 
· n n 
a_s program as a single coherent machine in which inconsisten-
cies cannot be permitted. Any non·! idea is an inconsistency 
that could cause temporary waste and disorder and inclficiency 
and Would probably detract from the current program. 

A_s much as I should like to sec a more satisfactory adminis-
trative serv· · . 

Ice m the United States gonTnment, offcnng a 
much more att . . 

. ractive permanent career to a larger proportion 
of Its officials · . · 
. . ' It seems to me that there IS a great deal of ment 
m contmuin I . 
ex . g to 1ave many of its members drawn from earlier 

penence in tl r · · "fi · I · · · 1e pro ess10nal and snenti Ic spena ti~. m pn-
vate as Well . . . 
A . as pubhc hfe. \Vith all the disadvantages of the 

mencan bl" . . 
pu tc service as it now exists, we can sec even now 

some advant . . . . . 
On ages 111 basmcr our system of aclmmtstrauve careers 

such a 11 • t'> • • • 

era' llXcd foundation. The professiOnal tiCS that the 
'"' \ crnment ad . . . . . 
lea mintstrators retain wllh their professiOnal col-

gues outsid I . . . 
curr . e t le go\·crnmcnt keep them I rom cons1clenng 

ent Issue I . . 
in po s so ely from the point of view either of the party 

wer or of I . 
tion TJ t le convenience of the governmental orgamza-

. lOse sam . d 
willincr e ties help to keep them alert to new ideas an 

o to suppo . . d 
ent procrr rt a certain number of varymg and mdepen -

o arns Ti . . . 
sympatl . · len variety of expenence gtves them more 

1Y With tl . . 
private le functions and the pomt of v1ew of the 

and local . . . . 
system anct InstnutiOn, and 1t helps to keep the federal 
tralized . ~he system of contractual relationships truly decen-

. '\aned . . ... 
tin· that 1 'and more likely to retam the vigor and mllia-c taract . 

It would b cnze a free society. 
e Cotnfoning to hope that m the long run the 
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development of science, especially of the social sciences, will 
let us solve all human problems by the scientific method. But 
this is not a prospect that seems possible in theory, to say 

nothing of its being likely in practice. 
'Ve need not hang onto this hope in order to further the 

development of science. For there are plenty of worlds for the 
scientist to conquer. And he may ha\·e an even better chance 
to get on with his job if all of us realize that the major policy 
decisions on which society depends must be made only partly 
on the basis of the exact quantitative data that scientific research 
can provide. For then we can all understand the necessity of 
creating the kind of responsible political and administrative 
systems within which free science will have its fullest oppor­
tunity for public service. 

I8g 
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Those who believe in free govcrnnl<'nt and free science ha,·e 
been discouraged, in the mid-twentieth century, by t\\'o unpleas­
ant facts. One is that the apparently steady advance of the 
nineteenth century toward dernonatic and responsible govern­
ment has been arrested by the rise of dictatorships and the 
spread of a philosophy of tyranny. The other is that mankind 
has discovered means by which military aggression, using atom­

~c power, could certainly destroy civilization as we know it, 
If not indeed all life on the planct. 1 

. These two facts have forced the United States to pour money 
Into research programs for new weapons. As science becomes 
an active ally of military power we shall do well to understand 
the principles that have cruidcd its relation to !!0\'lTnment in A n " 

rnerica. For the influence of science has been the source of 
some of the most vital clements in the American system of 

government, and the same influence docs much to explain a 
few of · f · · I · Its faults as well as many o ·Its \'lrtucs. An unc erstanclmg 
of th' . 

Is Influence may even help us persuade some other parts 
of the World that democracy in America has some dynamic 

qualities that in the future can both strengthen its force and 
safegtt d . 

ar Its freedom. 
1 "Ph·· . . 

}~Ica] scientists have now found mcam wh1ch. 1f they arc developed, 
~:n Wipe life o!T the surface of thi~ planet. Those words that I speak arc 
"orcJ~ that can he taken literally." Speech by Secretary of State john Foster 
uullcs b f · · · I b · core the United ;-.lations c.enc1a Assembly, Septem cr 17, 1953. 
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But howewr hopeful we may be, we have to face the unhappy 
facts that democracy has been put on the defensive in many 
parts of the world and that new weapons of destruction are a 
constant threat to free civilization. These two facts are forcing 
us to reconsider some ideas that were firm articles of faith in 
the days of our fathers and grandfathers. Following the Amer­
ican and French revolutions, liberal thinkers were inclined to 
believe that, since man was fundamentally good, he needed only 
to remove the artificial constraints of o-overnment in order to 

0 

reach an ultimate state of perfection. This general idea was, 
paradoxically enough, at the root of the philosophy of the 
laisscz-faire economists and of their most extreme opponents, 
the 1\larxists, who thmwht that men would have no more 

0 

political troubles when the state had withered away. 
About the same time that the popular thought of the \Vestern 

world (and especially the United States) believed in the auto­
matic progress of mankind toward democracy, scientists ·were 

inclined to believe in a neat mechanical system of cause and 
effect, comprehending everything from the fundamental laws 
of mathematics and physics to the motives and morals of men. 
Accordingly, many came to hope that the gradual extension of 
scientific knowledge would be the motive power for an infinite 
progress in politics and economics. And just as politicians and 
economists believed that political progress would depend on a 
reduction in the powers of government, so the scientists were 
sure that the advancement of knowledge would be guaranteed 
if science and scientific institutions could be protected from 
the interference of politicians. 

This coincidence of political and scientific thought-more 
profound scholars than I will have to say which type of think­
ing had the greater influence over the other-was the basis of 
the self-confidence of the \Vestern intellectual world a half cen­
tury ago. Neither idea is quite so firmly held today. Political 
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theorists have yielded their easy optimism to the logic of facts 
that every newspaper reader understands, and the philosophers 
of science have been driven by the new ckvelopments in mathe­
matical physics to accept the possibility that science may never 
possess the key to an understanding of the ultimate structure 

of nature. 
As some people became disillusioned about the possibilities 

of the infinite extension of knowledge and the infinite per­
fectibility of mankind, they looked for another absolute faith. 
Some turned to the new dogma 0 [ Communism, which prom­
ised to make politics over with the aid of a scientific dialectic. 
The more intelligent among them ha\"C long since learned 
better, with the benefit of the Soviet Union's demonstration 
of _the practical workings o[ Communism. Others came to 
beheve quite systematically that our present difficulties come 
from having taken up science and technology too enthusiastic-
ally· they ·n· 1 · l · • can see a way out of our d1 1cu ues on y m a return 
to some authoritative philosophical system and in the establish­
ment of a governing elite to rule according to its principles. 
They think, in short, that the hunger for experimental knowl­
edge was the sin that put man into the cruel difficulties of 
the ~odern world, and they wish to reverse the process by 
restonng tr d" · 1 I · · · I a 1t10nal systems of belief anc t 1e mslltutlons t 1at 
they supported. 

_ But I see no hope in trying to get back into the Garden of 

~de_n: That way there is no salvation. \Ve have to accept, as 
1~d.1~1~uals and as members of a political system, the respon­
sibilities that new knowledge brings to us. IE the Western 
world is to · d · I · resist the spread of tyranny an tts t 1eones, perhaps 
we. need most of all a clearer faith or philosophy on which to 
bmld the institutions of free government and free science­

or a clearer understanding of the one we already have. Some 

may try to supply this faith, after the fashion of philosophers, 
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by abstract reason. Others among us may take a more modest 
approach and try first to understand (and then to improve) 
the ways in which our institutions are presently constituted­
ways that many of our people, and perhaps even a few of 
our philosophers, may not be aware of. As we do so we are 
likely to find that science has had a profound effect from the 
very beginning on the nature of the American political system, 
partly through the direct application of research and partly 
through the general climate of informed opinion and the influ­
ence of professional groups that have scientific backgrounds 
and interests. And the American government has consequently 
developed in ways particularly congenial to the application of 
science to public affairs. 'Vith science as important as it is 
likely to be in the future of society, these aspects of American 
government may yet become great assets. 

Revolutions are perhaps successful less often because the 
revolutionists are powerful or cunning than because the old 
institutions have decayed too much to withstand the new pres­
sures .. Men all too often put new wine into old bottles, with 
unhappy results. Thus the revolutions of the eighteenth and 
the nineteenth centuries that brought new republics into exist­
ence did not all create constitutional systems stable enough for 
the twentieth century. All of them struck down the authority 
of the hereditary sovereign and increased the control of the 
legislature over the chief executive. But some of these republics 
collapsed because, while they maintained these principles, they 
failed to take note of new threats. The eighteenth-century prin­
ciples held good as defenses against the dynasties, but not 
against the dictatorships. The fanatical and doctrinaire party, 
the concentration of economic power, and the monolithic 
bureaucracy put into power dictators some of whom never 
needed to assume a formal position of executive responsibility. 
But against each of these three threats the United States has 
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been given some protection by the way in which scH:nce has 

helped to build her governmental instillltions. 
Of the three great threats to t wenticth-cclllu ry democracy, 

the most dangerous has been the doctrinaire party. The greatest 
danger to the freedom of \\'estern Europe today is that a 
powerful minority of the people. including many of the intel­
lectual leaders, have lost their sense of loyalty to their nation 
as a whole and have transferred that loyalty to some party 
doctrine or to one totalitarian ideology or another. The loyalty 
to party above nation has made governmcms weak and un­
stable and has made it hard to devdop a steady consensus or 

moderate policy. 
The United States has escaped this fate, partly no doubt, 

because she has shared some of the legal and political traditions 
that have given the English-speaking nations an unusual ability 
to reconcile freedom with n:sponsible authority. But this ex­
planation is only part o[ the story. For the United States does 

not by any means share all of the legal and political traditions 

of the rest of the English-speaking weorld. Indeed, she was the 
first _l~rge Western nation to repudiate the keystone of that 
tradnton-the belief in a hereditary monarchy as the unifying 
force in a 1· · · · 1 b · po lttcal system and as the consutullona asts of 
the _authority of government and of the loyalty of His Majesty's 
subJects. 

By contrast the citizen of the American republic has no such 
p_olitical anchor. In the eighteenth century he joined the scien-
tists and rati 1- · d. ) · b 1· · ona tsts (and the religwus tssenters m e 1evmg 
that the myth f · · o hereditary rule was a supersuuon that sup-
ported r . . . po ltlcal oppression and he followed wtth enthusiasm 
the efforts of th 1 ' bl" · · . . e awyers to construct on repu tcan pnnCiples 
constitutions in which the people alone should be sovereign. 

T~d-ay Americans have generally lost their aversion to the 
Bnush monarchy; some, indeed, look on it rather wistfully as 
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a stabilizing influence that we are the poorer for having given 
up. But we cannot create again, by any artificial process, a 
belief in an institution that we once led the world in rejecting. 
Our strength will lie, instead, in understanding the merits of 
our own executive and in improving it by means the most 
consistent with our own habits and traditions. 

Under the sovereign people, the American Presidency has 
been the main protection of the Constitution against the doc­
trinaire party. The Presidency has given the United States 
what most of the nations that tried to graft the British parlia­
mentary system onto republican constitutions do not have: an 
executive accountable to both an independent legislature and 
an independent judiciary, but nevertheless strong enough to 
protect itself against irresponsible or fanatical factions. 

And there is an even more important safeguard. For the 
Presidency itself could easily be weakened if it were not sup­
ported by the general consensus of the nation. That consensus 
cannot be based-as at bottom the loyalty of the British to 
their King is based-on a traditional, indeed almost mystical, 
allegiance. It must rest on a belief in the law (especially the 
Constitution) and in an objective if not a scientific approach 
to the facts. 

The Declaration of Independence appealed from the author­
ity of the sovereign to the laws of Nature and of Nature's God. 
And ever since, the lawyer and the scientist have had a role in 
the American public service quite unlike their role in the 
United Kingdom or most other democratic states. The unusual 
role of the lawyer in American public life has been recognized 
ever since Burke took note of it in his famous speech on con­
ciliation with America. But the scientist, too, moved into the 
gap that was left by the abolition of the Crown and of the 
ruling class and the career public service that clustered about 
that fountain of honors. The authority and the competence of 
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government were so weakened in the United States in the 
early nineteenth century that it was quite unable to meet its 
modern responsibilities. And science played a notable role in 
building up the powers and functions of government and in 
shaping its administrative institutions. The American system of 
government has been called one of permanent revolution; it 
Would be even more to the point, it seems to me, to consider 
it a continuous Constitutional convention-a process of continu­
ous revision of our governing institutions, with the processes 
of research and organizations of scientists playing more of a 
role than is generally recognized. 

American patriotism and loyalty, by contrast with British 
patriotism and loyalty, depend far less on devotion to the per­
son of the Chief of State and far less on the sentiment and the 
historical tradition associated with rank and with ceremony. 
I_t is made up rather more heavily of faith in our Constitu­
tional system-a faith qualified by the idea that, as ] ames Kent 
ex?ressed it in 1794, "the goodness of these institutions will 
bnghten on free investigation and faithful experiment." 2 

The consensus that sustains the unity of the United States 
could readily be destroyed if most people believed that the 
?overnment's policies and organization should be developed 
m_ accord with their partisan ideologies rather than in accord 
wah the fact h · · · s as s own by research and expenmentat10n. It IS 
the attitude f "II" • · · o WI mgness to adjust ones partisan views to the 
facts (rather than vice versa) that enables the Presidency to 
produce someth · · · 1 

mg hke an integrated natwna program. 
This attitude is built into the nature of our institutions. It 

accounts for th 1 . 1 }" · 
e a most nonparusan approac 1 to po Icy 1ssues 

of the better Congressional committees and for the close rela-

2 Fro~ a lecture by James Kent at Columbia College in 1794, quoted by Chief 
Justice Earl Warren · · B" t · 1 4 

In a speech at the Columbia Icen enma , January 1 , 1954. 
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tions of specialists in the federal government with their pro­
fessional colleagues in state and local government or in private 
life. Then, too, it sometimes accounts for stubborn and irre­
sponsible stalemates, since every man can hire his own lawyer 
and his own expert, and for the lack of responsibility in our 
political parties, which feel little obligation to support a co­
herent and workable program, even when it is presented by 
their own leaders. 

As a result the new policies of government-the new func­
tions and powers adopted-have not usually been decided on 
the basis of party platforms. Instead, they have often followed 
the initiative of scientific and professional groups in both the 
government and private life-groups that have sought means 
of dealing with the difficult problems involved in the develop­
ment of the new continent, in the industrialization of our 
cities, and in the assumption of world leadership. And the 
most effective criticism of government policies in the most 
difficult fields often comes, not from party leaders, but from 
scientific and professional groups that are able-or at least 
comparatively able-to t 1aink in terms of the national rather 
than a partisan interest. 

A second threat to free institutions, and one that has been a 
particular concern of the scientist, is the danger that comes 
from a concentration of economic power. This danger is, of 
course, a general one; if economic power is completely central­
ized, a great centralization of politic;<] authority must neces­
sarily follow. But the danger applies particularly to science. 
For the modern necessity of using science for military purposes 
makes it impossible to dream any longer of protecting science 
by setting it aside in institutions completely independent of 
the federal government. As a matter of fact, the new financial 
structure of society, including the progressive income tax, made 
this impossible even before we "'LTC so clearly faced with the 
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problem of protecting ourselves against both domestic sub­
version and the long-range bomber or guided missile. 

As we seek to develop our government's organization for 
the support of science and its application to practical problems, 
one of our difficulties is the great difference between the 
approach of the scientist and that of the a\·erage citizen-or 
between the approach of the scientist and that of the politician 
and administrator who share and represent the attitlJ(leS of 
the average citizen. For the scientist and the average citizen 
are always likely to think in different ways about problems of 
administration, public or private. The scientist is devoted to 

the search for truth; to make this search possible, he needs 
the support and protection of institutions independent of the 
fluctuations and pressures of business competition or of politics. 
The average citizen, on the other hand, is nut much interested 
in abstract truth; he wants what science can give him. Accord­
ingly, with all the weight of his vote and his purchasing power, 
he presses science to gear itself to the production of new 
material advantages-new ways of feeding and clothing the 

peil~, n~w comforts, new playthings, new cures, new weapons. 
his disparity leads at worst to an unhappy deadlock: the 

politician and the ad~inistrato; want a system in which they 

ca~ direct science to practical ends by <-~ntrol of the purse 
st:ll1gs, and the scientist wants one that will give him support 
Without sa · fi · . . · 

en Cll1g his independence. Tins Is an overstatement 
of the cant f · d · rast, or few on either side are so ogmauc as not 
to adjust their views a little in the direction of the other. But 
something like this difference of attitude has been involved in 
the principal d" · 1· 1 Isputes over the governments po Icy for t 1e 
support of science and over the nature of its administrative 
machinery for that _ purpose . 

. It ~s easy to exaggerate this difference of opinion. The 
histonan of government and of science can make a great deal 
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of the <1uarrcls O\'er the basic lco-islation that set the pattern 
C> 

for the gm·crnment's support of science after \Vorld \Var II. 
But the differences of opinion were less significant than the 
shifts that brought men together. The most striking single 
fan about the role of science in public affairs after \Vorld 
\Var II was that the leaders of both sides of the argument had 
come to an agreement on essentials that neither would have 
considered possible a decade earlier. The leading scientists of 
the country came to ad\'ocate the creation of permanent gov­
ernmental machinery for the direct support of science, and 
especially for strengthening its relation with military affairs, 
while it became the official policy of the Administration, even 
with the concurrence of the Director of the Budget, to commit 
the governmem to the expenditure of large funds for research 

in private institutions. 
As this machinery was constructed and these funds were 

spent, the striking fact was that the private institutions that 
took part in the program retained their independence and 
became strong partners in a new relationship that almost 
amounted to an improvised system of federalism. Their in­
dependence was certainly not complete; like state and local 
governments, research institutions became able to assert only 
a relative degree of autonomy in society. But that degree of 
independence was great enough to make them strong and 
aggressive critics of federal policy as well as enterprising agents 

of its execution. 
The economic system of the nation has become thoroughly 

interdependent, and the fiscal influence of the federal govern­
ment penetrates all segments of our society. But, particularly 
in those fields that involve the most advanced scientific work, 
we have experimented with patterns of organization and financ­
ing that can effectively decentralize even those operations in 
which the interest of the national aovernment is most clearly 

b 
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paramount. As a result we have a \\·orkahle alternative to 
socialism. \Ve simply do not ha\·e to accept the dilemma be­

tween the anarchist and the socialist, for we have learned 
various ways of giving to the central government a certain 
amount of general influence or control over the economy with­
?ut destroying the freedom and independence of private 
Institutions. 

Finally, the nation has developed its public sen·ice in such a 
w~y as to avoid creating a closed bureaucracy. It has given the 
screntist in private life a considerable opportunity to help 
determine public policy and to assist in its execution through 
an elaborate system of advisory machinery. l\loreovcr, it has 

k:~t the channels of appointment and promotion in the regular 
CIVIl se · · rvrce open to the scientist and the engmecr, not only 
for. specialized positions, but up to the highest nonpolitical 
positrons in the Administration. The government personnel 
system, indeed, has been founded on the scientific specialties. 

It W~s on the basis of their professional standards that the civil 
servrce system, in its higher ranks, was first freed from partisan 
patronage, as the government took over functions too complex 
for the . 

Party hack to handle. And the federal gm·ernment IS 
free to br" · · · 1 rng rnto its top nonpolitical posruons t1c most com-
petent men that it can find, from private as well as public 
careers. 

Thus science has helped to bring up tp elate the ideas of 
democracy that were developed in America during the early 

years _of the republican revolution, and to give them a new 

meamng suited to an age of technology. \Ve no longer believe 
that government must restrict its functions to the minimum 
that the Jeffe · · 1 b d I . . . rsonrans thought poss1b e, ut we o 10pe to see 
Its poliCies formulated and administered on an objective basis, 

and to see private institutions take part in this process and 
carry on research on the policies of the government and the 
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nature of its machinery. vVe no longer expect our local insti­
tutions-universities as well as state and local governments-to 
remain entirely independent of the federal government in their 
financing, but we want the administrative relationship so or­
ganized as to protect their independence, both in their own 
operations and in their criticism of central authority. We no 
longer believe with the Jacksonians in the spoils system and 
rotation in oflice, but we like to see the top administrative 
structure of the government receive frequent infusions of men 
with new ideas, including many with scientific and tech­
nical backgrounds and with extended experience in private 
occupations. These principles may yet help us establish institu­
tions of government fit to deal with the problems of the atomic 
age-new bottles capable of containing the new wine of the late 
twentieth century, for all its powerful ferment. 

These are assets, or at least potential assets, in dealing with 
the problems of the future. But we must admit that we do not 
yet know how to manage our assets very well. In particular, we 
have a grave weakness at the very center of our governmental 
machinery. We do not have an adequate career system for the 
higher ranks of administrators in the federal government. 

For this reason there is a dangerous element of irrespon­
sibility built into the central strncture of the executive branch. 
The various specialized units of the executive departments 
charge ahead, each in its own way, with tremendous energy, 
impelled by the administrative and political drive of the pri­
vate interests the most directly concerned with their programs. 
High above them the President and his political family do 
their best to find out what they are doing, to guide and control 
them, and to be responsible to the people and to the Congress 
for their policies and their administration. But the job of the 
political executive is impossible unless it is supported by an 
organized system of professional administration. For the lack 
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of such a system the control of responsible political executives 
over the whole rrovernmental machine is oft<'ll little more than 

n 

a constitutional fiCLiun, and the control of the ( :on~rcss is even 
less effective. \Vc have a high·spced machine, but we do not 

know where we arc going. 
The weakness of this administratin: layer creates another 

dangerous defect in our system of gm-ernnwnt. It forces the 
research scientist and the specialist to assume responsibilities 
semipolitical in nature, simply because no one else is available 
to assume them. The consequence is often that the research 
scientist or specialist comes under political attack and is driven 
out of the public service. Or, if he is a part-time adviser or 
consultant, he is tempted into public debate over issues that 
can be effectively discussed only among professionals. The 
weakness of general administration in American government 
does not create new opportunities for scientists: it makes it 

impossible to develop a clear understanding of their role or to 

provide terms of service that will be attractive to the most 

competent among them. 
You may well ask whether it is not inconsistent to argue for 

a more adequate administrative career service just after arguing 
that the administrative service ought not to be a closed corps 
a~d that it ought to include a considerable proportion of men 

With background in science and with experience in private 
life I I · · · 0 . · t unk that this is not at all mcons1sten t. n the contrary, 
1 ~ seems to me that the only hope for an adequate administra-
tive co · · b 'ld - · rps 111 the American government 1s to u1 It 111 part 
on the generalist with a background in general management 
and general public affairs, and in part on the man who has 
become 1 1 d' · a generalist after a t 1oroug l groun mg 111 one of 
the ~pe.~i~Hzed sciences or it:I its engineering or managerial 
apphca'tipn, ·~ 

But an administrative system is only a reflection of the hopes 
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and beliefs and skills of individual human beings. The top 
administrative service of the nation cannot exist without the 
support of informed public opinion or without the participa­
tion of men whose appreciation of public affairs is broader 
than that of any specialty. Here, then, is the opportunity for 
the American university-to educate in the humanities and the 
social sciences men who have an understanding of the role of 
the natural sciences in government and society, and to educate 
natural scientists who can appreciate the problems faced by 
the politician and the administrator, and who will, some of 
them, shoulder the burdens of the direct administration of 
national affairs. 

The skeptical and questioning approach of science has played 
a major part in freeing the United States from the authority 
of old tradition and protecting her from the fanaticism of new 
ideologies. The restless energy of the scientist and the engineer 
has broken through the constraints of red tape and supplied a 
dynamic drive to the development of government programs, as 
Well as to the productiveness of private industry. But the prob­
lems that the United States faces today cannot all be solved 
by rebellious independence and restless energy. The role of 
World leadership is an uncomfortable one; it requires a steadi­
ness of purpose, an economy in the use of our energies, and a 
breadth of philosophy that have never been characteristic of 
t~1e American temper. We may well pray that we shall be given 
time to develop them. 

-'' cCJ. f2 'i 0 '1 
~. !:?' 6&> 
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