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PREFACE

The immediate reason I undertook to write this book was an
invitation 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-
surc 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 asgocfation 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
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Government and Science

of the programs that in the early nincteenth century were
founded by the organized efforts of scientists—cespecially the
steamboat inspection service and the lighthouse service, which
were among the first federal efforts to regulate private com-
merce and to provide it with essential services. My intcrest
was further developed when I worked in the Burcau 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 Rescarch 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 1953, 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
tl.le public policies of the United States, were becoming respon-
sible for significant changes in the nature of the¢ American
gOVel‘r'lmental system. The subject secemed to me to cry out for
attention and to involve a whole series of most profound and
most neglected problems. All that this scries of essays can do
15 to ask a few of the questions, and to express the hope that
oth?r 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.

T.hls book ?ould 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
staft of the Ford Foundation in October. For this, and even
more for his personal ¢ncouragement and advice, I am deeply

1nd<?bted 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 are interwoven.

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

Vanncvar Bush, President of the Carncgic Institution of
Washington, rcad 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 sceks 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 Rescarch
Council, was kind enough to invite me to discuss the general
argument of this book, and particularly of its sixth chapter,
at the annual mecting of the Council’'s Board of Directors in
September 1953. Council meectings have been the scene of lively
arguments in this general field ever since it was explored
from 1945 to 1947 by the Council's Committee on Federal
Government and Rescarch, 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 Waterman, Dircctor
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, Walter G.
Whitman, now of the Department of Chemical Engincering
at the Massachusetts Institute of Technology, and Mrs. Astrid
Kraus, Charles M. Mottley, and F. J. Sette.

Don K. PrICE
Alexandria, Virginia
December 1953
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THE
REPUBLICAN REVOLUTION

At the end of World War 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 farsighted 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 CC.O-
nomic aspect. The same fields of technology that are crucial
to military tactics—electronic communications, aeronautics, an.d
power—are also those that may have great influence in economic
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Government and Science

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 alljes.

American science in its relation to government is In an
uncomfortable pair of dilemmas. The main article of its faith
1 academic freedom, which would clearly be extinguished by
a .COrr.Imunist triumph. To prevent such a triumph, American
Scientists are now required to work in a complicated network
of sf'cret 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
z;s;)tooseiy for its support (and incidentally for its independ-
it is now Oﬁ':zat varlety of local and private 1nst1tutlot.1s. S'(et
research in AOUS.to ever.yone. t.hat the .structure of scientific
depend heavﬂmerlcan universities and industry has come to

It is not suz O.H.federal grants ar}d ffederal contracts.
on this relatiopr;:-mg that many scientists have come to look
unhappy shor nship b.etwe?:n SClel’l.CC an.d government as an
ened by the E:nl Marriage, into W.hlch science had l?een Frlght-
(instead of merPIOSl.ve force that it now measures in millions
this view eyen ¢ thn thousands? of tons of TNT. They take
create a wopg inw en they real.lze that they have helped to
eXcept by the e Which the United States cannot be defended

XImum development of science, and in which

science cap )
funds 1ot be protected in its freedom, or supported with
» €Xcept by government.

Very smal] mijpno
minorijt ientists i i llowed
some of th y of scientists in America have fo

ei . .
as the savi T European colleagues in looking to government
ior ; -
of science from the capitalist 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 favor 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 obscrve
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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The Republican Revolution

tional 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 has been one of the
great occasions for the distribution of political 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 Europcan liberal to accept
Marx’s view that the government was a great permanent cngine
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 cfficient
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.! 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 Republican Revolution

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. . . . With 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.?

John 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 Report upon Weights and Measures;® 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.

3 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 Scaton, 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 }vou]d
not permit the ablest staff of officials, to be chosen by him, to
administer the public trust. Democracy, on the contrary, has in-
sisted on degrading the public service to a common level of in-
capacity, thereby throwing the management of all dlf!iCll][ pl.lbllc
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.*

This was a revolution even more drastic in some of its prac-
tical effects than that of 1776. The carlier revolution denied
the old theory of sovereignty; the later onc 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
developed 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
‘t_s Structure and authority. They built up the modern corpora-
tTOH, 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 developmem the American people were intellectually quite
unprepared, They had neither the legal theory nor the estab-

* Introduction by Brooks Adams in Henry Adams, The Degradation of the
Democratic p

120.21 ogma (New York: The Macmillan Company, 1919), pp. 61,
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The Republican Revolution

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 secttled 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 intercsted 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.®

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 John 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-

® Committee of the Franklin Institute of the State of Pennsylvania for the
Promotion of the Mecchanic Arts, General Report on the Explosions 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 stcam-
boat disasters, worked out a uniform code of railway signals,
which was enacted into federal legislation.

The history textbooks are accustomed to trace the devclop-
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 societics.

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-
Per_irnentation 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-
Struction of the Constitution. Nevertheless, Jefferson as an
mdwidual gave a great impetus to the support of the agriclll-
tural sciences. In 1787, for example, he smuggled rice out

8
Thomags Coulson,

“The First Hundred Years of Research at the Franklin
Instimte:

" Journal of the Franklin Institute, CCLVI, No. 1 (July 1953).
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The Republican Revolution

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 West, 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,” 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 officials 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, 4 History of the First Half-Century of the National
Academy of Sciences, 1863-1913 (Washington: National Academy of Sciences,
1913), 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.®

The support of the agricultural sciences—into which the
greater part of the federal research funds went until World
War II—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 Jeffer-
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.C. True, 4 History of Agricultural Experimentation and Research in the
Ur-uted States, 1607-1925 (Washington: Government Printing Office, 1937),
Misc. Pub. No. 251, United States Department of Agriculture.
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The Republican Revolution

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 becen 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 ficld is therc 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. Whereas
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 carlier.
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 Ca 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.?

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
® 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.

17



Government and Science

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 Wash-
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 AAS., 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,”*® 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.**

10 Frederick W. True, 4 History of the First Half-Century of the National

Academy of Sciences, 1863-1913 (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
Dcpartment 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 scparate departments,
and of the emergency programs of public assistance and
wartime regulation of the economy. Thus the research programs
of natural and socia] 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 federa] 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

$3Ys, presented “for the first time within the covers of a single volume a

fairly comprehensive review of the progress and development of a century

in almost every branch of scientific inquiry having a direct practical bearing
upon agriculture ”
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the national associations and organizations of scientists and
their professional colleagues—working 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 degree 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 programs. This was al] o (he good, from the admini-
strator’s point of view. Byg 5 sound ‘conslitlllional structure
was not, by itself, enough o provide good administration. It
could not provide an adequate carcer 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-
American republics than in recording new patents.’* A little
later the Jacksonian revolution swept away what little career
merit system there was, and the factional tensions of the Civil
War period completed the corruption of the civil service.

In the United States, by contrast with either Great Britain
or the major European countries, we have not devcloped 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 cither 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 lesg by the civil service reformers than by the develop-

1z Leonard D. White, The Jeffersonians (New York: The Macmillan Company,
1951), pp. 20710,
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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.??

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-

13 Lewis Meriam, Public Personnel Problems (Washington: The Brookings
Institution, 1938) , 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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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 carcer service. Consequently, in all
the ficlds 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 admirfistrat-
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.
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 leve] of government to another, and ideas are
exchanged a¢ 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 €xpansion of government functions over the past half
century hag required reforms in the organization of govern-
ment as wel] a4 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

1 Sixth Annygq; Report of the Advisory Council on Scientific Policy (1952-1953)
(London: . M. Stationery Office), Cmd. 8874, p. 2. “. . . scicntists and
engineers are urgently ncchCd not only in the laboratories and workshops,

but also in the board rooms of British industry. . . . It is no accident that

the enormgys gTowth of American production has coincided with an in-
creasing re

Presentation in management of men with a strong scientific or
technical backgroypg »
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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 research 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 maintain 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 issucs.

A country like Great Britain, which gradually grafted demo-
cratic institutions onto a strong system of traditional authority,
could afford to let each current issuc be scttled by a contest
between two clear-cut political parties, especially if the parties
could be trusted to agree on fundamecntals. 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 idcological systems. It has
instead compartmentalized authority among Congressional com-
mittees and semi-independent executive authoritics. 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 rescarch 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 of new scientific and
intellectual developments. Somcone has facetiously remarked
that our UniVerSity presidents are the American equivalent of

28



The Republican Revolution

the British peerage—men whose opinions on public issues must
be considered, but who have no formal power.

But for all their weight as general advisers, the university
presidents are probably less influential on particular policies
than the scientists who are Icaders in their professional societies
and rescarch councils. De Tocqueville 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 hcaded by an association.

This has been particularly true for the government programs
in which science is concerned. The origins of policics 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 rescarch studies that such discussions stimulate, and in the
consequent conscnsus 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-
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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 cighteenth cen-
tury it made no sense to let the control of public affairs dc!)(.:nd
on a hereditary monarchy, supported by traditional political
theory. The classical idea of parliamentary democra(t'y’sought
to solve that problem (in Great Britain) by competition be-
tween two parties, ecach with its own political theory, or (on the
Continent) among many partics_and the more numerous the
parties, the more dogmatic their theories. . N

This idea is accepted by a great many Amcnc?r.l PO]Ith?l
scientists as the working model by which they criticize th.cu'
own institutions, But it was a pattern that never really app].led
to American politics. To a people brought up to question
dogmatic politica] theory, it seemed no better to be guided by
tWo or a dogzep party dogmas than by one—and perhaps not s?
safe. In the American political system the pragmatic and experi-
{nental method prevaile d. This was the method in which ?aCh
1ssue was dealt with on an experimemal basis, with the views
of the interesteq technical or professional groups having more
weight than Party platforms or political theories. It was a
method that 8ave far more weight to research and to scientists,
and created , More dynamic economic and political system
tl.1an could haye Prevailed under a more orderly and authorita-
tive approach,

A.s we look at the relation of government and science in the
United States, we must learn to think without making use of
the patterns or Models taken for granted by most of the text-
books. The skepticism of tradjtional authority and the unwill-
ingness to create Permanent and highly professionalized 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 rcpublican 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
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