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Introduction

A variety of entrenched traditions in recent Western thought have favored
the assumption that science is a thing apart, as unique in its special methods
as in its remorselessly cumulating results. As orthodox religion decayed,
natural science was an obvious surrogate. From Comte to Carnap, major
Western philosophers have sought to define and defend those characteristics
which made science the peculiarly correct repository for Western ambitions.
Though more vigorous than most in his formulations, George Sarton was
merely applying common intellectual assumptions when he argued that
“the history of science is the history of mankind’s unity, of its sublime
purpose, of its gradual redemption”. Today we enjoy neither such faith, nor
the assumptions on which it was based. It thus becomes a considerable
challenge to move on from those tacit beliefs which surrounded the history of
science in its earliest years as a professional enterprise. To disenchant our
understanding of science, and to see it as a natural cultural phenomenon, may
well prove as difficult in practice as it is desirable in theory.

The seventeenth century has long been at the focus of historical enquiry
into science. Initially this was because “the scientific method’” seemed to be
the enduring product to which “the scientific revolution™ gave rise. More
recent studies have shown the notion that there was one revolution to be as
unsatisfactory as the idea that any unambiguously identifiable method or
methods emerged from the intellectual turmoil of the period. Yet the myth
lives on that there is one homogeneous product, “science’, of which the roots
may be studied and the stock grafted onto other less fortunate nations. Social
scientists, historians of ideas and students of modernization have all
continued to accept the belief, long after its intellectual roots have withered.
This is in part because the notion of science as a culture-free and somehow
timeless enterprise continues to serve a complex of social needs within
modern Western Civilization. But it is also because we still lack studies which
illustrate the varieties of natural knowledge as a cultural activity.

It is our hope that these present essays may serve as one modest beginning
toward the task of understanding natural knowledge as a cultural enterprise.
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The task inevitably requires cooperative and comparative study. Attention to
the way in which Western science was received by non-Western cultures offers
one of the most fruitful opportunities for analyzing the cultural dimensions

of that science. Other possibilities of particular promise include closer
attention to the way in which the values, meanings and functions of Western

science have themselves shifted in the last two centuries as urbanization,
industrialization and professionalization have transformed the cultural mean-
ings of natural knowledge. A closer attention to the political functions served
by the rhetoric of current scientific enterprise may also throw light on the
evolving character of that enterprise.

The essays that follow seek to pursue such avenues. They do so in ways
which are necessarily as limited as they are varied. Any attempt to impose a
common methodology would be as premature as it is alien to our intention.
The need at present is for a range of methods and approaches, as we seek to
understand the several roles that natural knowledge has played in different
cultures and periods. The contributions in this volume thus range from
general studies of the reception of modern Western science in China and
Japan, to detailed examination of subjects as varied as the values of American
chemists and the attitudes of British administrators. What all the contributors
have in common is a belief that comparative historical study of natural
knowledge in social context is a prerequisite to any full appreciation of the
possibilities and limitations of scientific understanding.

It is a pleasure to record that the contributors also share the memorable
experience of a week-long seminar at the Van Leer Jerusalem Foundation in
August 1970, at which the first drafts of these present essays were subjected
to common critical analysis. Through formal and informal discussion ideas
were clarified, problems identified, and strategies agreed. The delights of
intellectual exchange within a new and challenging field would have been
enough. The addition of the cultural associations of Jerusalem, the unruffled
efficiency of the staff of the Van Leer Foundation, and the contagious
intellectual enthusiasm of its director, Dr. Yehuda Elkana, explain both why
the seminar was truly memorable, and why the Foundation is rapidly
becoming a major focus for the sort of comparative studies represented in
these present essays.

30th July 1972 The Editors
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The Industrial Revolution
and the Image of Science






THE INDUSTRIAL REVOLUTION
AND THE IMAGE OF SCIENCE

ARNOLD THACKRAY
University of Pennsylvania

If you turn to Samuel Johnson’s great dictionary of 1755, and look up the
word SCIENCE, you will find it defined as “1. Knowledge. 2. Certainty
grounded on demonstration. 3. Art attained by precepts, or built on
principles. 4. Any art or species of knowledge. 5. One of the seven liberal
arts.” The relationship (if any) between science and the experimental study
of nature is left unstated. The image is rather that of certain knowledge,
obtained by solitary and reflective activity. In harmony with this image
Johnson defines a philosopher as “A man deep in knowledge, either moral or
natural.” And the particular term naturalist describes “a person well versed in
natural philosophy.”

As these definitions make transparently clear, not only was the very name
and function of the scientist not yet invented, but science in the sense we
know and use the term was unfamiliar to the English-speaking world of the
mid-eighteenth century. Natural knowledge certainly existed, and one could
discuss the rather doubtful legitimacy of its claim to be considered as
“certainty grounded on demonstration” and thus to be admitted to the lofty
realm of science. That natural knowledge constituted and defined science not
even its most zealous advocates would claim. In like manner the period’s
philosophers or men “deep in knowledge” certainly included many (among
them Johnson himself) “well versed in natural philosophy”. But the
professional norms, occupational structures, values, goals and rewards
associated with the scientist were as unknown as the word.

If we move on some three generations, the mood has changed. In 1834 we
find William Whewell decrying “the want of any name by which we can
designate the students of the knowledge of the material world collectively.”
It is of some significance that Whewell went on to point out how “this
difficulty was felt very oppressively by the members of the British Association
for the Advancement of Science, at their meetings at York, Oxford, and
Cambridge, in the last three summers. There was no general term by which
these gentlemen could describe themselves with reference to their pursuits,
Philosopher was felt to be too wide and too lofty a term, and was very
properly forbidden them by Mr. Coleridge...savans was rather assuming,
besides being French instead of English; some ingenious gentleman [Whewell
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4 SCIENCE AND VALUES

himself] proposed that, by analogy with artist, they might form scientist...” !

So much for scientist. What of science? Move on another four decades and
listen to Norman Lockyer’s chillingly prophetic statement that “Science [is]
simply the employment of means adequate to the attainment of a desired
end, whether that end be the constitution of a government, the organization
of an army or navy, the spread of learning, or the repression of crime... The
same method is necessary to raise, organize and equip a battalion, as to
perform a chemical experiment.” Thomas Henry Huxley makes the same
point in mellower language when he asserts that science is “nothing but
trained and organized common sense.”*> Not certain knowledge, but not just
common sense.. Rather trained and organized common sense, the common
sense of the scientist. The picture suggests professionalism, limited goals,
utilitarian emphases and specific technical concerns. The structure and
function of natural knowledge have been transformed, and with them the
image of science itself.

It is the reasons for and the implications of this transformation that I wish
to discuss. What were its causes, its content and its significance for our own
understanding of the present nature and possible futures of science?

* % %

Let us leave this immediate question for a minute, and turn to a broader
discussion of natural knowledge, viewed historically, Within the Western
tradition (and it is only within the Western tradition that, for good or ill,
modern science has developed) we can perhaps discern three fundamental
transformations. The first is primarily mental and psychological—the intellec-
tual revolution of the seventeenth century in which a new confidence was
acquired as to the cultural worth of mounting a sustained cognitive enquiry
into the workings of nature. The second is primarily social—the professional-
izing reorganization centered in the century after 1760, which gave the
enquiry into nature not only new goals but new structures, as exemplified in
the need to invent the word scientist. The third, which began around 1914, is
the one we live at the center of—the technocratic reappraisal. This latest
change in the image and purpose of natural knowledge incorporates several of
the cognitive and professional norms of the two prior transformations. What
makes the present reappraisal peculiarly technocratic is the full conscious
realization of the fact that, in the hands of the expert, natural knowledge is
now a fundamental key to military power, national survival, the increase of
wealth, and perhaps even to life, liberty and the pursuit of happiness.

The first of these three great transformations of natural knowledge, the
intellectual revolution of the seventeenth century, has been the subject of
considerable study. Its outline is now well understood.3 Even so there is still
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much lively debate and lingering discussion over particular details. The second
transformation, the professionalizing reorganization is as yet but dimly
apprehended,4 while the third, the technocratic re-evaluation, is almost
completely neglected by competent historians of science. This technocratic
re-evaluation quite obviously requires attention. However there is something
to recommend first devoting our efforts to an understanding of the prior and
still neglected professionalizing reorganization of, say, 1760 to 1870. And it
is this second of the three fundamental transformations of natural knowledge
and its seldom explored relationship to the industrial revolution that is my
concern here.
* % k

The continuing existence in Western culture of a relationship between the
desire for natural knowledge, and a desire to exploit nature for technical
ends, is obvious, Which is not to say it is well understood, or even much
studied. Indeed the particular and crucial relationship between the industrial
revolution and the professionalizing reorganization of science has never been
carefully examined. Yet it is not lacking in easy and confident generaliza-
tions. To the question of what, if anything, was the relationship between
science and the industrial revolution, at least three different answers have
been given: the later-Victorian, the Marxist and the idealist.? Curiously, all
three answers reduce to one common belief,

The later Victorians were extremely proud of their own considerable
technical achievements. These achievements were, they felt, superior to those
of any previous age, and superior at least in part because of their scientific
basis. The close relationship between science and technology was itself but
one aspect of their own ascendancy over previous ages. They confidently
asserted that before the middle of the nineteenth century science and
technology were essentially unrelated enterprises. As Samuel Smiles so
vigorously phrased it: “One of the most remarkable things about engineering
in England is, that its principal achievements have been accomplished, not by
natural philosophers nor by mathematicians, but by men of humble station,
for the most part self-educated. The educated classes of the last [i.e. the
eighteenth] century regarded with contempt mechanical men and mechanical
subjects...engineering was thought unscientific and ungenteel.”6 What Smiles
asserted, Arnold Toynbee implied by discreet omission. His classic Lectures
on the Industrial Revolution in England (Oxford, 1884) found the very
mention of science unnecessary, such was its supposed irrelevance to his
theme. And just as Smiles’ assertions set the tone for much subsequent
writing in the history of technology, so Toynbee provided a model which was
to mold the work of successive economic historians.
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If the later-Victorians, and those who still follow the patterns of argument
they developed, were sure of the irrelevance of science, it was far otherwise
with the followers of Karl Marx. To the Marxist, important changes in science
are plainly relatable to the industrial revolution but as consequence rather
than cause or concomitant part of that revolution. For instance J.D. Bernal
writes of the industrial revolution that “science stillremained largely what it
had become in classical times, a somewhat esoteric part of the framework of
belief erected in the interests of the ruling classes: it was part of the
ideological superstructure. Effectively, it had contributed nothing to indus-
try.” While science was not a contributing cause, it was soon to be
transformed as a direct consequence of the industrial revolution and thereby
to become “one of the major elements in the productive forces of mankind.”
To the Marxist, science and the industrial revolution are thus inseparably
bound together, but in chronological sequence rather than contemporary
interaction, The practical result is that Marxist and later-Victorian agree: the

science of the period may safely be neglected when the industrial revolution
itself is under discussion, and vice versa.

Paradoxically the idealists also endorse this conclusion, while disavowing
both the later-Victorian and the Marxian forms of the argument. The leader
of the idealist school, Alexander Koyré, was himself quite explicit that “our
‘idealism’ is nothing else than a reaction against the attempts to interpret, or
misinterpret, modern science....as a promotion of arts and crafts, as an
extension of technology, as an ancilla praxi.” In his mirror-image stance,
Koyré™ therefore reversed the Marxist insistence on the primacy of the
material over the spiritual. To him “science, the science of our epoch like that
of the Greeks, is essentially theoria, a search for the truth....an inherent and
autonomous development.”'7 And of course the inevitable consequence is
that to historians of Koyré's persuasion, the industrial revolution is once
again a subject safely neglected.

I want to remark later on the images of science, and the assumptions about
“pure” and “applied” science, contained in these three historiographic
positions—the late Victorian, the Marxist and the idealist. But for now let us
concentrate on the historiographic issue. To reject the remarkable consensus
that exists between economic historians, historians of technology and
historians of science, between Marxists, idealists and empirics—to reject this
consensus does perhaps seem foolhardy. Nonetheless I want to argue that
science and the industrial revolution can and should be studied together, to
their mutual profit. To see them as totally separate is wrong—as wrong as
would be the assertion of any simple causal relationship. The manifold
connections between industrial growth and scientific change are not easy to
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elucidate. Even the present socially stratified system of science is ill-under-
stood, let alone the ways in which it has changed with time. However we shall
never achieve any adequate understanding of the professionalizing reorganiza-
tion of science, until we make the deliberate effort to see that reorganization
in relationship to the cultural, social, economic, political and technological
elements with which it was so closely interwoven.

¥ 3k %k

If we are to achieve any adequate discussion of science and the industrial
revolution, some arbitrary limitations and preliminary clarification are
needed. Thus—as should by now be apparent—my bias is hopelessly British.
The industrial revolution demands discussion at least in European context.
How much more so the scientific enterprise! But my comments will be
restricted to Britain. This is partly because some such limitation is required if
one is to make any impact on so complex a problem, partly because the
industrial revolution was itself initially restricted to Britain.

Even granted these restrictions, we still confront a situation of daunting
complexity. The professionalizing reorganization that led from men “well
versed in natural philosophy” to scientists displaying “trained and organized
common sense”, has many facets. The transformation of the actual
institutional structure of the scientific enterprise is one. The changing social
class of the scientific practitioner, and the changing patterns of financial
support, are others. Allied shifts in social status and social function may be
discerned, along with changes in the epistemological meaning attributed to
the very theories constituting scientific knowledge. These would seem to be
the main factors in that professionalizing reorganization of science which was
both a function of and influence on the contemporaneous industrial
revolution. Let us now examine some of these factors, in hope of gaining an
insight into the changing nature and image of natural knowledge.

%k ¥ ¥k

In 1844 that perceptive observer of the contemporary scene, Benjamin
Disraeli, remarked that “what art was to the ancient world, science is to the
modern: the distinctive faculty. In the minds of men the useful has succeeded
to the beautiful....rightly understood, Manchester is as great a human exploit
as Athens.”? In thus linking science, utility and Manchester, Disraeli was
highlighting the changes in the structure and function of natural knowledge
which had taken place during the industrial revolution.

Consider first the institutional structure of natural knowledge in 1760.
The task is simple—the whole British Isles contained only twelve institutions
which believed natural knowledge to be even marginally within their
concerns. The oldest, the Royal College of Physicians of London (founded in
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1518), contented itself with the occasional endowed lecture, the erratic
maintenance of its library and the vigorous prosecution of unlicensed
physicians. Committee meetings, dinner parties and other socializing activities
for its eminently clubbable gentlemen were clearly its major concern, The
eighteenth was after all the century of the club, the coffeehouse, the clique,
the claque and the coterie, and London was their British center,10 The status
and function of the college is thus wholly understandable—for a physician
was above all a gentleman, able to wait on his wealthy patients without social
embarrassment, if without trained expertise.

Where the College led, the Royal Society of London for the Improving of
Natural Knowledge (to give the full title) amiably followed. To its credit, the
Society never entirely lost sight of its ostensible purpose of improving natural
knowledge. Neither did it neglect its more immediate and pressing function as
a meeting place for gentlemen, Characteristic of its mid-eighteenth-century
concerns is the way that in 1750 its associated dining club, the Society of the
Royal Philosophers, busied itself in laying down such formalized rules of
procedure as that “any Nobleman or Gentleman complimenting the Society
annually with venison, not less than a haunch, shall, during the continuance
of such annuity, be deemed an honorary member.” The innovation was a
resounding success. Indeed it was soon decided that “the giver of a turtle
should also enjoy the rights and immunities of a venison donor.”11 sych
amiable camaraderie and epicurean regulations should not be lightly
dismissed. The club format was peculiarly well adapted to the needs and
social functions of natural knowledge at this period. Thus one of the more
significant new institutions, the Society of Civil Engineers, began in 1771 as a
gentlemen’s  dining club, consciously modelled on that of the Royal
Philosophers.12

The Society of Arts, launched in a London coffeehouse in 1754, displayed
a more immediate and pressing interest in its stated goals. But premiums and
propaganda were its favored means, technjcal ingenuity its end. Natural
knowledge was peripheral, in a way that the inevitable dinners, nobility and
clubbable gentlemen were not. In the provinces the Spalding Gentlemen’s
Society and the Peterborough Society flickered with spasmodic light.13 Only
in Edinburgh did the conjunction of capital city, teaching university and
active medical faculty lead to hints of new ambitions and new forms. There a
Medical Society and a Philosophical Society jostled with the College of
Physicians and the College of Surgeons in the competition for place and
status. An active pursuit of natural knowledge was one of the more fortunate
side effects. Glasgow enjoyed only a combined Faculty of Physicians and
Surgeons, while in Dublin the College of Physicians and the Dublin Royal



ARNOLD THACKRAY 9

Society sponsored some modest activity.14

To the best of my knowledge these twelve groups constituted the total of
organized societies with even the remotest interest in science. Among them
only the Royal Society had natural knowledge as its ostensible focus.
Otherwise medicine was the vital sustaining force, surpassed only by the
impulse to be clubbable itself. The provinces were scarcely represented. Arts
and manufacture provided a very minor theme. Even agriculture was
unimportant in organizational terms. Natural knowledge was at best part of
the usual equipment of the cultured and leisured gentleman, at worst but one
of a host of excuses for convivial activity.Interest in science by those of lower
social status—for instance the itinerant lecturers and instrument makers—was
already considerable, but completely lacking institutional focus.1®

Now consider the picture in 1870, Our 12 societies have grown to 125. Of
these no less than 52 are in the English provinces. 19 in some way concern
technology, 6 are directly agricultural. Medicine no longer dominates, but
does offer 16 societies. 15 societies may be classed as “general scientific”, but
59 are restricted to particular sciences or areas of science.1® In 1760 there
was but one general scientific society (the Royal Society) and none of a
specialist nature. If the foundation and survival of societies is any guide (and
what better criterion is there of the life and vitality of the scientific
enterprise?) the century following 1760 was one of enormous growth and
vigor. It was also the century in which British science entered seriously into
the life of the provinces, shook off the dominance of medicine, began a career
of specialization, came to know a new relationship with manufacturing and
agriculture, and became both fully institutionalized and fully profession-
alized.

* 3k ¥k

With such dramatic changes in the organizational structure of natural
knowledge, it is not surprising that we may trace significant shifts in the
social class of its practitioners. Venison, turtle, polite medicine and Anglican
graces were increasingly replaced by Quaker thee’s and thou’s, the discussion
of steam pressures and the systematic purchase of books and apparatus. Firm
information on the social background of the membership of any of the 125
societies in existence in 1870 is easy to obtain in theory, but non-existent in
practice. Among the very few attempts made, the rather differently conceived
enquiry of Nicholas Hans yields interesting figures.

Investigating a somewhat arbitrarily selected group of 680 natural
philosophers of the seventeenth and eighteenth centuries, he found that of
those born before 1665, 52% were of upper class background. For those born
in 1706-25 (that is, of middle age in 1760), the figure falls to 24%. For those
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born in 1766-85 (that is, entering science in the period of the Napoleonic
wars) it is close to 18%. Over this whole time span, the percentage of natural
philosophers recruited from the lower classes doubles from 12 to 25%, while
the middle class contribution takes firm command, moving from 36 to 57%.
If we extend the analysis into the nineteenth century, we find that of those
born in 1826-45, no less than 85% are of middle class origins. The upper class
contribution has dropped to 4%, while the lower class contribution has fallen
back to 11%.17 These statistics are not definitive but suggestive and
indicative in the way they illustrate the growing attractiveness of natural
knowledge to the provinces, to the middling classes of society, and (for a
limited period) to the ambitious and talented member of the urban masses,
determined to rise he knows not how. John Dalton, Humphry Davy and
Michael Faraday provide immediate examples of each type.

Each of the last three I have named made a full-time career in science, at a
time when such a career knew no public definition. Thus consider John
Dalton in 1790, an ambitious and frustrated schoolmaster of 24, writing to
friends for advice: “Though I doubt not but my inclination would yet adapt
itself to any business that promised to be of advantage, yet it seems natural to
turn to such wherein literary or scientific knowledge is requisite.” What were
such businesses? Not those of the scientist or the natural philosopher, let
alone the physicist or the chemist. Instead his concern was the two
professions open to a Quaker—those of the lawyer and the physician.
Unhappily for Dalton “the great objections are the expense at first, and the
uncertainty of getting business afterward.” For just those reasons, Dalton’s
friends discouraged his plan to study medicine at Edinburgh (his uncle
brusquely declared that the role of physician or lawyer was quite beyond him
but that “thou mightest, perhaps, be able, with a little capital and great
industry, to establish thyself....in the humbler sphere of apothecary or
attorney.”)18 Dissuaded from his larger hopes, Dalton instead found fame,
security and a modest wealth in science. He did all these things in
Manchester—a new town—and more especially in its Literary and Philosophic-
al Society, one of the new institutions reflecting and creating new values, uses
and ideologies for natural knowledge. Dalton’s career thus invites further
investigation and remark.

The Manchester Literary and Philosophical Society, England’s oldest
continuing scientific society apart from the Royal Society of London, was
founded in 1781.19 The first, it was also the foremost of the rash of such
societies founded in the growing manufacturing centers of England as the
industrial revolution progressed. Boldly provincial, progressive and techno-
logical in its rhetoric, it nourished creative science of the highest caliber, of
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which John Dalton’s work is the best-known but by no means the solitary
example. While Dalton was ultimately to bring great prestige to the Society,
the Society in its turn played an earlier and critical role in his intellectual
development.

The “Lit and Phil” offered legitimation, audience, encouragement and
reward to the fledgling scientist, at a time when science still enjoyed little
public recognition as a profession. Not only did the Society provide an
extensive and up-to-date library, a vehicle of publication (the Manchester
Memoirs, which were eventually to contain 26 of the 117 papers Dalton read
before the Lit and Phil) and, from 1800, a home for Dalton’s apparatus and
experimental labors. It also offered critical encouragement and personal
reward. This last may be seen objectified and institutionalized in John’s path
through member to secretary to vice-president (1808), and finally to
president (1817) — in which last capacity he ruled the Society firmly but
efficiently for the remaining 27 years of his life.

If the Manchester group provided the essential environment for the
flowering of Dalton’s abilities, other scientific societies were more peripheral
to his life. Dalton showed considerable reluctance to be a candidate for
election to the Royal Society. In 1810 he rebuffed Davy’s approaches, and he
was finally elected in 1822 only when some friends proposed him without his
knowledge. He submitted but four papers to its Transactions. Though
awarded one of the first two Royal Medals in 1826, in recognition of his
chemical atomic theory, he appears to have been almost completely
indifferent to the Society’s affairs. This indifference contrasts sharply with
his attitude to other groups whose socializing functions were more clearly
subordinated to the recognition of professional merit and the promotion and
dissemination of science. As early as 1822 Dalton found time to visit Paris,
and formally take his seat as corresponding member of the French Académie
des Sciences. In 1831 he was active as a founding member of the British
Association for the Advancement of Science. Yet it was only in 1834, when
he himself was at last enjoying widespread social recognition as the archetype
of the new breed of scientists, that Dalton finally condescended to sign the
register and formally take his place as an F.R.S.20

Dalton’s earlier indifference reflects the gulf in social class and professional
stance between the provincial teacher committed to his science as a means of
self-definition, and the still largely amateur, cosmopolitan and
dilettante orientation of the Royal Society. In this respect one might usefully
contrast Dalton’s struggles to establish himself with Sir Roderick Murchison’s
entry onto a distinguished scientific career: “In the summer following the
hunting season of 1822-3, when revisiting my old friend Morritt of Rokeby, I
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fell in with Sir Humphry Davy, and experienced much gratification in his
lively illustrations of great physical truths. As we shot partridges together in
the morning, 1 perceived that a man might pursue philosophy without
abandoning field-sports; and Davy....encouraged me to come to London and
set to at science....[and] said he would soon get me into the Royal
Society....” Davy was as good as his word, rapidly gaining Murchison an
F.R.S. not because of “the amount or value of his scientific work” but simply
because “he was an independent gentleman havinlg a taste for science, with
plenty of time and enough money to gratify it.”“" It is understandable how
Murchison and Dalton might not feel at ease in the same society, though in
fact both became fully-committed professional scientists.

The changing social status of science, and the tensions and opportunities
endemic in the professionalizing scientific enterprise, are also illuminated by
the career of Humphry Davy. If science was itself slowly declining in status, it
clearly offered an ever more accessible escalator to entrepreneurial spirits who
saw their opportunity in its changing nature. Davy’s giddy rise from Cornish
obscurity through mind-expanding gases and a brilliant shower of electric
sparks to fame, fortune, a baronetcy and the Presidency of the Royal
Society, is the most vivid illustration of this truth.22 Natural knowledge,
whether as fascinating lectures for fashionable ladies or earnest exhortations
on prosperity and manufactures for portly businessmen, was clearly finding a
new relevance and a new role. But as it did so, the upper classes increasingly
abandoned the cultivation of science to the provincial and Dissenting, to the
earnest and professional, to the unspeakable middle class.

Consider the composition of the Royal Society itself. Between 1800 and
1330 the percentage of members who might conceivably be classed as
“scientific” rose from 28.6 to 32.3. A cause of congratulation to the reform
minded, the narrow legalists and the historian of science, even if not
sufficient for the visionary Charles Babbage. Of more concern and signific-
ance in contemporary eyes was the ominous fall in the percentage of peers
from 11.2 to 9.5. By 1860 reform had done its work, 52.6% of the fellows
being scientific, but only 4.6 being peers.“® Men of standing were no longer
able or willing to be associated with something as narrow and professional as
“trained and organized common sense.” The Royal Society of London might
from henceforth promote natural knowledge with a vigor unknown since its
earliest days: but only at the price of altering its own social class and social
function in a painful and belated adjustment to the new realities of science.

*3k %k

As the scientific enterprise was taken over by the middle classes, so the

main themes in its public justification moved from polite curiosity and
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natural theology to a concern with immediate technological utility. In a
certain sense, natural knowledge has always been justified in terms of the
utility it offers both its adherents and the wider society. But the earlier
“utility” of awe, wonder, contemplation and a buttressing of accepted
religious values was a far cry from the direct technical utility favored by the
advocates of “trained and organized common sense.”

As early as 1791 the propagandizing poet of this new utilitarian rhetoric
would envisage how

“Soon shall thy arm, unconquer’d steam! afar
Drag the slow barge, or drive the rapid car;

Or on wide-waving wings expanded bear

The flying-chariot through the fields of air

—Fair crews triumphant leaning from above,
Shall wave their fluttering kerchiefs as they move
Or warrior-bands alarm the gaping crowd,
And armies shrink beneath the shadowy clou

ar24

In more sober and practical fashion the Manchester Literary and Philosophic-
al Society would early decide that “a gold medal, of the value of seven
guineas, be given to the author of the best experimental paper on any subject
relative to arts and manufactures.” And its Secretary, Thomas Henry, would
instruct the members how “several branches of natural philosophy seem
peculiarly adapted to fill up the vacant hours in which the tradesman can
withdraw from his employments....[and] supply him with a kind of
information which may turn to good account, by furnishing him with the
means of extending his commercial concerns, and conducting them to greater
advantage; of improving...manufactures...or inventing new fabrics, which
may give additional life and spirit to trade.”2% In such ways did the
Manchester Society in the 1780’s announce those utilitarian themes which
came to legitimate professional science. Not that natural theology was
completely abandoned. The middle<lasses also found its appeal peculiarly
congenial—hence the furore over Darwin. But utility became a dominant
means of justification and a stock argument for financial support as natural
philosophy contracted into organized common sense.

Many of the organizers and promoters of new scientific institutions and
schemes earnestly and naively believed in their direct technological utility:
witness Count Rumford’s visionary plans for the Royal Institution. In the
early triumphs of the industrial revolution—especially steam power and
chlorine bleaching—some saw convincing proof of the rich dividends available
to investors in natural knowlcdge.26 Others were more cautious in their
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actions, if equally enthusiastic in their rhetorical exclamations. The clamor-
ous assertion of the utility of abstract research was especially marked among
those men of lowlier origin whose futures were wholly dependent on the
successful institutionalization and public support of the rapidly-expanding
scientific enterprise. Dalton with his laboratory at the “Lit and Phil,” Davy at
the Royal Institution, Andrew Ure with his manifold publishing ventures,
Friedrich Accum as entrepreneur of scientific supplies — such obvious
examples could be multiplied indefinitely. Whether or not ‘“the rich are
different from us” solely in their possession of money was at best an
academic question to these precariously employed practitioners of science.
And the social status, social functions, ideologies and values associated with
the pursuit of natural knowledge changed only in so far as an industrializing
nation both provided employment opportunities for and demanded the

services of these fledgling scientists.
K%k

Noble Lords, their physicians, minor clergy and country gentry — in the
mid-eighteenth-century all could indulge their desire for clubbable life and
their whim for natural knowledge without benefit of salaries, standards,
demands for productivity or any such vulgar paraphernalia. The collections of
a Banks and the munificence of a Sloane could well support whole fractions
of the national scientific enterprise. Ad hoc government grants — given by
men of secure social position to men equally secure — took care of occasional
major expenses. Examples may be found in the running of the Royal
Observatory, the commissioning of voyages of exploration, the determination
of longitude or the observation of the transits of Venus. Gresham College and
Oxbridge chairs were available for the odd gentleman who was more, or
perhaps less, committed to natural knowledge. The style of support was
monopolistic, paternalistic, fragmentary: a style which acted to reinforce the
polite, learned and cultured tone of natural knowledge. In the secrecy of his
study Isaac Newton might draw up a plan for a Royal Society endowed with
ample government funding and exact organization charts, but even he knew it
was but an idle dream.27

One of the most interesting aspects of British science is how long this
amateur and gentlemanly style persisted, while new personnel, institutions
and activities grew and flourished, always supplementing but before the
mid-nineteenth century rarely supplanting the older forms. Holding Oxbridge
chairs, serving on Government advisory boards and commissions, belonging to
the Royal Society: all supposed a degree of leisured grace quite alien to the
newer practitioners of the industrial revolution period. Symptomatic of the
cleavage is the first meeting of the British Association for the Advancement
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of Science. But seven representatives from London, two from Oxford and
none from Cambridge joined the three-hundred-odd professionally-oriented
“provincials” in their brash, ungentlemanly scheme to organize a pressure-
group for the better organization and endowment of science. When the
viability of the Association became apparent, the older elite quickly moved in
and took over, quietly eliminating such ideas as that of organized state
support, with its prospect of unwelcome legislative interference. 28

Despite this opposition to the too rapid and explicit professionalization of
science, the range, type and extent of public support steadily increased
throughout the nineteenth century. One need only instance the Mechanics
Institutes, the University of London and the Redbrick colleges, the funds
collected and disbursed by the British Association, Government grants
administered via the Royal Society, the support of research in private and
hospital medical schools, Kew Gardens and the Natural History Department
of the British Museum, the voyages of exploration, the meteorological
activity funded through the Royal Artillery, the Ordnance and Geological
surveys and the ever-expanding empire of the Astronomer Royal.29 Such
growth inevitably fostered increasing specialization, and the emergence of
narrower professional norms.

After the first early euphoria, the interest of the industrialists declined.
The return on abstract research was simply too low to excite the continuing
large-scale investment demanded of any manufacturer, at a time when British
products enjoyed an effortless command of world markets. The slow and
reluctant accomodation of gentlemanly philosophers to the new world of
science did not prevent the gradual decline in social prestige of natural
knowledge. A new and artificial distinction between *‘pure” and “app-
lied” science might enable the London and Oxbridge elite to salvage some
self-respect from the inroads of the newer scientists and their technological
orientation. But the inescapable truth was that the rewards of professional
science were unavoidably limited, even if middle class. As Charles
Babbage put it in 1851: “The estimate which is formed of the social position
of any class of society, depends mainly upon the answer to these two
questions: — What are the salaries of the highest offices to which the most
successful may aspire? What are the honorary distinctions which the most
eminent can attain?...the highest position a man of science can attain, and
that but very rarely, is a baronetcy; ...the highest salary is about £ 1,000 a
year. When this is compared with the most successful prizes in the army, the
navy, the church, or the bar, it shows at once the inferior position occupied
by science.”30

By the mid-nineteenth century British science had become middle-class,
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professional and technologically utilitarian in rhetoric if not in practice. It isa
paradox that as the interest of industrialists waned, the appeal to utility grew
correspondingly more urgent in the continuing struggle to finance and equip
the scientific enterprise. Justus Liebig correctly observed of the British scene
at this time that “only those works which have a practical tendency awake
attention and command respect, while the purely scientific works, which
possess far %reater merits, are almost unknown... In Germany it is quite the
contrary.”3 The determination of such spokesmen as Lockyer and Huxley
to stress the pragmatic, professional and practical aspects of natural
knowledge thus takes on a different hue. For good or ill, natural knowledge
as a suitable pursuit for gentlemen had been overtaken by the idea of trained
and organized common sense working for national, technological and
utilitarian ends. The image of science had been transformed, and in that
transformation we may see some dim foreshadowings of our present
civilization and its discontents.
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In any culture some values favor, others retard or positively oppose the
development of science. Even within Western Europe, national and religious
differences have been seen as peculiarly immanent in shaping variant patterns
of scientific and technological growth. Hesitant mid-twentieth-century
experience with social engineering in the so-called developing nations has
simply dramatized the intricate relationship between social values, institution-
al forms and the growth of a scientific community. The following pages
represent a case study in the role of social values in the creation of a
particular scientific and technological institution — the agricultural experi-
ment station — in a particular developing society, the United States in
mid-nineteenth century. A small group of European-trained chemists shaped
the movement for experiment stations and the body of this paper analyzes
the shared assumptions and sources of emotional assurance which motivated
these young men.!

The beginnings of agitation for the creation of experiment stations in the
United States can be traced to the 1850’s, and in particular to the ideas and
efforts of a group of young chemists who studied together in Germany in the
mid-1850’s. The most articulate and tenaciously entrepreneurial of these
German laboratory companions were Evan Pugh of Pennsylvania and Samuel
William Johnson of New York State. Upon his return to the United States,
Pugh guided the development of Pennsylvania’s agricultural college into an
early model for other such institutions before his premature death in 1864.
Johnson returned to New Haven, an eventual professorship in Yale’s Sheffield
Scientific School, and leadership in the establishment of America’s first
agricultural experiment stations. Because of their importance as institution
builders, I have singled out Pugh and Johnson for somewhat more detailed
discussion. There existed, nevertheless, a revealing similarity in the shared
values and experiences which shaped the motivational structure of all the
Americans who studied chemistry in Europe during the 1850’s — and a
particular unity of commitment among some half dozen who were to make a
career in agricultural chemistry.2

None of these young men came from particularly wealthy backgrounds;
one at least, Evan Pugh, from relatively humble origins.3 All had to overcome

21
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formidable obstacles in acquiring an education and in establishing a scholarly
career. Though chemistry had, in the 1840’s, come to replace geology as the
generation’s “glamour” science, it offered at best a problematical career in a
society still unwilling to recognize and support the professional research
scientist. When these young men boarded ship for study in Europe, it
constituted a very real act of faith.

In mid-nineteenth century, most practicing American scientists served as
college teachers; such positions entailed enormous teaching burdens and
assorted pastoral duties. Research was never assumed to be a condition of
employment. Most American professors, as a student chemist writing from
Berlin expressed it, “are worked to death and many [never] in the course of
their lives publish one single original paper or contribute one single new fact
to science.” ‘Even the politically compromised desks in the government’s
patent office were an extremely desirable place for a young chemist; such
posts paid better than almost any professorship and work ended at three,
allowing “time enough for study or research.”® Not surprisingly, there were
no provisions for formal graduate training. Until the late 1840’s, advanced
training in chemistry was to be found only in a handful of private analytical
laboratories, ad hoc, expensive, and often inadequate by contemporary
European standards. Even Yale’s Analytical Laboratory — opened in 1847
and a genuine and important forerunner of true graduate training — was in
form not much different from competing private analytical laboratories; fees
for analyses and the tuition of private students provided its only income.®
And, despite America’s theoretical acceptance of the self-made man, scientists
complained again and again that material success alone seemed to determine
such social acceptance. A European student, one American explained by way
of contrast, “may dress in the coarsest & cheapest garb & . .. be admitted to
that society for wh. his intellectual powers fit him.” American attitudes
provided a dismaying contrast. Despite such consistent discouragement,
however, a growing number of American woyld-be chemists were — by the
early 1850’s — in residence in European laboratories. What, one cynic among
them wondered in 1853, would become of them when they returned to the
United States? Even the ordinarily sanguine Samuel W. Johnson could joke
that a rich wife was a young chemist’s only hope for success.%

Why then did these Americans make the difficult decision to study
abroad? Even more specifically in terms of our case study, how did those
among them concerned with the growth of agricultural chemistry justify their
commitment? There were, it seems to me, four principal sources of
motivation and legitimization and I should like for the moment simply to
enumerate them, then elaborate these aspects of their thought in somewhat
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greater detail. First, many sought an avenue for the fulfillment of individual
aspirations in a role seemingly untainted by the demeaning compromises and
materialistic standards of the business world. A second and related factor was
the stimulus provided by the energies of evangelical pietism. The decades
between the 1820s and ‘50’s had been marked by a mood of intense, even
millennial enthusiasm. Men accepting this strenuous faith had necessarily to
pursue their chosen vocation with an intense seriousness of purpose — and for
a few Americans the career of scientist seemed a higher vocation than that
normally undertaken by ambitious young men of their generation. Thirdly,
all shared an unquestioning faith in the unambiguous virtue of progress —
and, as we shall emphasize, distinctions between the material and spiritual
aspects of economic, technological, and scientific progress were almost never
made. A shared nationalism also legitimated what might have been seen as
elitist and personal ambitions. Within the assumptions of this nationalism,
moreover, agriculture played a particularly significant role; providing tech-
nological and thus economic aid to American farmers was a goal of more than
temporal dimensions, for the individual landowning farmer had come to
assume a pivotal role in the accepted structure of America’s virtue-embodying
social order. What I am suggesting then is a configuration of logically
distinguishable, yet emotionally consistent — indeed synergistic — assump-
tions and sources of emotional reassurance. Such a world view served to
legitimate personal ambition and thus the desire for both institutional
innovation and intellectual achievement.

In examining the careers of America’s pioneer agricultural chemists,
perhaps the most striking similarity is their religiosity. Even though they
came from widely varied backgrounds (Johnson, for example, was a
Congregationalist, Pugh a Welsh Quaker), they all adhered to a peculiarly
evangelical and intensely pietistic faith, their lives necessarily consecrated to a
worthy stewardship. Samuel Johnson, for example, worried frequently about
the vitality and strength of his commitment to science. “My studies have been
profitably and steadily pursued,” he wrote home from Yale in 1850, “and the
way seems open for further prosecution. Yet I have sorrow that some hours
have not been well spent, — that the motive of my industry and zeal in study,
has not been a higher one, such as my Heavenly Father could approve. But I
have a greater joy. It is that I am determined through Christ who
strengtheneth me to walk in all the ordinances of the Lord, blameless.” On
another occasion, Johnson wrote to his father that

Since I left home 2 months have elapsed. 6 times 2 months is a year, 20 or 30 is all I
can hope to live — Have I time to do more than my duty to God? Have I time to jest
and trifle when so short a time only separates me from the presence of my God?



24 SCIENCE AND VALUES

Precious hours could not be wasted; the discipline of the laboratory was a
necessary improvement of whatever skills God had granted. It was only
natural that Johnson’s brother-in-law should have encouraged him in his
scientific vocation with the injunction that ‘‘agricultural science is your
missionary fleld and you are responsible to the amount of some talents for its
cultivation.”” Johnson was not atypical. Pugh was even more ascetic in his
personal habits; he detested all artificial stimulants, tea and coffee as well as
alcohol and tobacco. His meticulously kept European journal provides a good
many expressions of muscular indignation at German beer drinking and casual
hygienic attitudes; such habits implied no enviable state of spiritual health. 8
Similarly, John P. Norton, co-founder of Yale’s Analytical Laboratory and
Johnson’s teacher, also worried about the strength of his vocational
commitment. God has been good to me, he confided to his journal in 1846 as
he contemplated a second European study trip, though I have done little to
deserve it. “May he keep me from all evil ways during this second absence,
and may I be led to improve my time so that I shall be fitted to do much on
my return.” When, on another occasion, his child lay seriously ill, Norton
reflected again in his ]ournal

This uncertainty of life ought to prove to me also a solemn warning and to remind
me how imperfectly I am performing any one particular of my duties, and how many
things I leave undone.

Obviously there is much of the conventional in such rhetoric; yet in its
pervasiveness and intensity one senses genuine emotional conviction. It
implied that scholarship would be undertaken with an unswerving seriousness
of purpose; and it goes far to explain why men such as Norton, Johnson, and
Pugh would have embarked upon that very act of faith with which they
mounted the gangplank for their European apprenticeship.

This pietistic commitment to science as vocation was not, of course,
limited in mid-nineteenth-century America to would-be agricultural chemists.
It marked the careers of many other scientists as well. Edward Hitchcock, for
example, professor, geologist, and probably the most widely read expositor of
natural theology in his generation, could conclude in examining the state of
his spiritual health that scientific pursuits were indeed “a means of personal
sanctification.”10 It was, in many ways, the similarity rather than the
difference between scientific and religious values which made it natural for
many Americans to move fluidly from one intellectual realm to another.

The scientific vocation provided many of the spiritual compensations
demanded by men of this generation. It represented no conflict in life-style
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with that of the traditional religious leader, but served rather as an
alternative, offering many of the values embodied in the ideal type of the
spiritual teacher. It was a role in which success could be achieved not in terms
of demeaning material standards, but as a result of contributing to human
knowledge — and thus, they never doubted, to human welfare and morality.
Pugh, for example, explained to his journal that he knew “no higher standard
of greatness (other conditions such as morality, etc., being equal) than that of
being a great scientific man.” More poignant are the words of a contemporary
unable for personal reasons to enter upon the life of science.

But after all it is something to be conscious of such a life. It is right to feel oneself
allied to a higher order of beings by holding in common with them faculties which
the base votaries of Mammon all around us do not possess, and for possessing which
they despise us. They will brand me a visionary and cast me from the pale of their
fellowship — nay this is daily done and I am made to feel the biting pangs of their
sarcasmes..,

“The pursuit of knowledge,” as Samuel W. Johnson explained,

furnishes its own exceeding great reward, independent of the voice of human flattery.
Yet reputation is not to be slighted, for where well-founded it enlarges the field of
usefulness and enables its possessor to wield a mighty influence upon the minds and
hearts of his fellow men,

The inspiring lives of great scientists, Johnson explained, encouraged him “to
tread cheerfully the path of science, though alone and exposed to the sneers
of the vulgar and ignoran > Images of isolation and moral heroism appear
with illuminating frequency in the writings of would-be American scientists in
this generation.

The self-contained and protectively removed quality of the scientific
confraternity must too have seemed attractive for at least a few lonely and
introspective young men; the life of science promised a secure and legitimate
identity, It was an identity, moreover, in which one’s hopes for achievement
could be defined in terms outside those of the local community. One senses
in America’s sprawling, scattered, and relentlessly masculine society a group
of young men who sought contacts outside the frustrating, perhaps even
threatening routine of daily existence. Let me simply quote a few wistful
phrases from a letter exchanged between two young midwestern botanical
correspondents: “I enclose my Bhotograph,” one wrote, “do you think we
will do to be intimate friends?”!

Religion and the peculiar qualities of the scientific role were not alone in
shaping the configuration of values and assumptions which motivated our
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protagonists. They also shared a similar attitude toward progress, an attitude
central in their commitment to applied science. As workers active in a field
potentially relevant to human needs these young Americans assumed that
their work would have a moral and social significance — and not simply prove
a source of personal intellectual satisfaction.

The vast majority of nineteenth-century Americans never doubted that
human beings had progressed and that this progress — inevitably — subsumed
dimensions both moral and material. It was inconceivable to them that the
steam engine and morality were not somehow interconnected. It was
unthinkable that the failure of, let us say, the Burmese to produce such
artifacts was not somehow related to their lack of evangelical Christianity.
Progress and technology were not only integral but justifying elements in the
widely accepted vision of America’s higher moral order.

Improvements in man’s material comfort created precisely those con-
ditions in which his moral and spiritual health might improve; or so it-seemed.
Even so careful and pious a thinker as Evan Pugh entertained no reservations.
Scientific progress, he explained to a farm audience, is certainly not of a
“higher character than moral and religious advancement. It only stands,” he
elaborated, “in such relation to these as does the engine upon the railroad to
the human freight which it hurls along the iron track.”13 Derailments did not
enter into this design and the destination was never in doubt. Let me refer to
the sentiments of Samuel W. Johnson’s father, a pious and prudent New York
State farmer. “It is right and proper,” he urged his son,14

that every one should be well employed in doing and being useful, in bettering the
condition of our fellow-beings in the concerns of the present life, in making
improvements. In many things surely this is an age of improvements. The steamboat
was a wonderful achievement in 1807. . .. But who thought of five hundred or more
persons in ten or twenty coaches flying on iron rails at the rate of 30 or 40 miles an
hour without horse or mule, but more than twenty years ago was that event
consummated. Then the electric telegraph soon followed,. . .It would seem that the
Lord is lavishing temporal blessings in great abundance upon Christendom, and
particularly upon that part now Protestant. “Has God so dealt with any other
people?”

That men who lived in increasing material comfort would also live more
piously was an assumption so visceral that the vast majority of mid-nineteen-
th-century Americans never realized it was an assumption — let alone
questioned it.

So ingrained was this faith in the ability of science and technology to
improve man’s spiritual condition, that it remained ineluctably alive while the
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explicitly spiritual energies which inspired the generation of the 1850’s began
to recede. Thus Johnson’s most successful student, W. O. Atwater, a leading
nutritionist and prominent Methodist layman, could in 1893 justify his
devotion to nutrition investigations by declaring that “the time has come
when we must get at the physical basis of human living if we are going to
make the best provision for intellectual and moral progress.” From such a
position it demanded no great leap of intellectual evolution to arrive at the
characteristic — if vulgar — sentiment of an agricultural college dean who
explained in 1912 that “efficiency and morality may not be synonymous, but
they are mighty good chums.”1°

The worship of productivity as the essence of and index to progress and
the infusion of this assumption with an aura of nationalism and morality has
persisted into the present with a dismaying weight of moral inertia. The
generation of the 1850°s played an unavoidable role in forging the habit of
seeing all social and economic problems as solvable through the deus ex
machina of increasing productivity — a position which has conveniently
obviated the need to examine social policy alternatives.

In this complex of attitudes toward science and human progress, a
vigorous nationalism assumed a natural place. To the earnest young advocates
of agricultural science in the 1850°s, America’s peculiar virtues were
unquestionable — despite the powerful counter-attraction of European
culture and learning. Their ambivalence toward Europe was particularly
marked in relation to Germany. Its government seemed despotic, its common
people ignorant, impious, and tradition-bound. Though American students
might concede that German pure science led the world, their own American
countryman seemed far more skillful and ingenious in the application of
science and technology to the improving of man’s 1ot.16 Even more
important to many Americans was the vast difference between German and
American moral expectations. A Gottingen friend of Johnson and Pugh
observed of German students that their “only pleasure seems to be in
drinking beer, smoking pipes, and fighting duels.” A generation later — in the
1870’s — Americans continued to express a similar ambivalence toward things
German. Henry Rowland, Johns Hopkins physicist, confessed, for example,
that:

It is only since coming to Europe that I have been able to understand my own
countrymen and appreciate their good qualities. . . . I believe that I can say with
pride that therc is not a more moral people on earth than our own, and this will
account for some of our social habits which I often see criticized.
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Religion seemed dead in Germany, mere ritual and social convention. Perhaps
this secularism, another agricultural chemistry student at Gottingen wrote in
1870, explains “an intellectual development in the upper classes that stands
in marvelous contrast with the beastiality of all classes.”17

Yet many Americans did develop a warm feeling for some at least of their
German hosts, their drinking and good fellowship, their hospitality, their
relaxed attention to eating, to music and literature. And, of course, German
cultivation of the sciences found no parallel in America. The German
professor, moreover, in his dedication to research and apparent disdain for
material goals provided an appropriately ascetic model for idealistic young
men. Students recalled too their shared hardships, their scrimping to buy
books, their vacation-time sightseeing and hiking, their crude efforts at
cooking. Not surprisingly, almost every American who studied chemistry in

‘Germany in the 1850’s strained his — or his family’s — financial resources to

the utmost in an effort to extend his stay.

But none, so far as the available evidence indicates, even contemplated the
possibility of leaving their native soil for Germany or any other country.
Would-be agricultural chemists — whose particular ambitions I should not like
to lose sight of in delineating the more pervasive attitudes in which they
shared — felt not the slightest temptation to deny their social responsibility.
Evan Pugh, for example, though engaged in important research at England’s
Rothamsted experimental farm, explained to Johnson that “they have
offered me $500 to stay next summer but I feel that I must get home. There
is a field there upon which the harvest is great and the laborers are few.”
Johnson too, though anxious to extend his European stay, felt that he ought
“to go home and put a shoulder to the wheels of progress in my young native
land with all her youthful stains vastly more glorious than the monarchies of
Europe.”18

But before following these student travelers to their North American
homeland, let me — at the risk of seeming obyious — reemphasize that their
European years in sum intensified original motivations and imparted a new
unity of vision to disparate views. The shared experience of alienness in a
civilization to which one maintained a consistently ambivalent position,
combined with the peculiar ideological regalia of the German academic world,
only strengthened commitments both to science and to the role of purveyors
of science in service to society. (A reciprocal ambivalence toward things
American would only have provoked guilt and thus a renewed activism.)
Perhaps most important, the German experience gave to American students a
particular body of techniques and concepts, knowledge which at once
justified and — in a sense — constituted the peculiar status of the man of
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learning. One cannot well disentangle the consciousness of adherence to a
discipline from the specific techniques and ideas which constitute the
intellectual content of that discipline at any moment in time.

Once he had accepted the values of the world of academic science, the
American scholar could measure achievement primarily in terms of accep-
tance as a creative scholar by his disciplinary peers. Such acceptance was, of
course, based on research and publication. Thus American chemists necessari-
ly returned to their native land not only with the reformer’s zeal — but with a
blueprint to guide them. The need for adequate laboratory facilities and
research time dictated a specific program for institution building. Conditions
appropriate for research and publication were thus always an organic part of
the demands for agricultural education and experimentation formulated by
this handful of German-trained chemists. In agriculture, moreover, the
legitimacy of such demands was generally underscored by their unquestioned
conviction that only first-rate research would prove ultimately most
beneficial to the agricultural producer; there could be no conflict between
science pure and applied.

Pugh and Johnson as well as a number of their friends had been
particularly impressed during their student years by Germany’s infant
network of agricultural experiment stations. To these young men committed
to help in bettering man’s lot, the need for improving American agriculture
was especially pressing, not only because of the farmer’s place in the
pantheon of national values, but because of a shared faith that chemistry
could and would be readily applicable to farm problems. Thus the
establishment of agricultural experiment stations on the German model
promised not only the opportunity to contribute personally to a growing
research area — but to do good in a more general and fundamental way. For
some Americans at least, the entrepreneurial impulse could manifest itself in
only limited and morally suitable contexts.

As early indeed as 1854, Pugh and Johnson already planned a campaign of
educational and scientific reform. In discussing the possibility of establishing
an agricultural school in Pennsylvania, Pugh warned Johnson, “It still may be
best to ‘compromise’ matters; and after the thing is once going and, its
operations acquire the confidence of the public and those interested in its
maintenance, &c., it may be made what (and a4/l what) we would want it to
be.” A year later Pugh wrote again, urging Johnson to cultivate the “really
scientific agriculturists” as a necessary first step in creating a base of support
for their reforms.

I don’t doubt but that if one got into a place where the arrangements were not the
best in the world for the promotion of Ag. science he might bend matters gradually
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into a proper course. One must first gain the confidence of interested persons, and
then influence over them follows, 19

Allies in editorial circles and in state and local agricultural societies were
necessary paths to such influence — and both Pugh and Johnson wrote and
spoke widely, assiduously cultivating personal contacts. Their themes were
predictable enough.

Agriculture, they reiterated, must be made rational and scientific. Only
trained scientists could ultimately guarantee true progress; the farmer’s fear
of the “mere theorist” was sadly misplaced. Standards in agricultural
education and research would have to be raised and only through agricultural
colleges and related experiment stations could these goals be achieved. As
early as the mid-1850’s, both Pugh and Johnson saw experiment stations as a
necessary component in a proposed agricultural college system. (To be
realized in the Morrill Act of 1862.) By the late 1850’s and early 1860’s,
Pugh in particular began to emphasize the need for Federal support if
experiment stations — and the research opportunities they implied — were to
become a reality. Pugh had become frustrated after years of lobbying with his
state’s unsympathetic legislature. “I have spent the whole vacation,” he wrote
in 1861, “dogging at our legislature for money.”

I have been put off, trifled with, cheated, deceived and humbugged in a great variety
of ways till now the session is nearly to a close and yet not one dollar voted. . .Iama
little blue about it. Blue because all my vacation was wasied with those legislator
blockheads — blue because honesty has not availed us in a righteous cause.

Proper agricultural research, Pugh reassured Johnson during the Civil War,
could never be undertaken until government paid

back a tythe of what it already owes science in order to carry them out. But my dear
fellow get at it, starve along as best you can and I will point at you starving when the
proper time comes to lay the question of a station before Uncle Sam. I am satisfied
the old man will help you just as soon as he arranges matters on his cotton estates.20

In all education, Pugh and Johnson urged farmers and legislators,
especially in agriculture and industry, science would have to constitute the
essential substance. To establish an agricultural college and not place it under
the guidance of a man with the most advanced scientific training would be to
create a watch, as Pugh put it, without a main-spring. There was no doubt in
his mind that he and other German-trained scientists should and would
perform this function. Not surprisingly, when Pugh was called in 1857 to
assume presidency of Pennsylvania’s infant agricultural college — christened
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at first the Farmer’s High School — he began almost immediately to offer
advanced and specialized analytic training. Both in public and private —
though in somewhat different terms — Pugh defended his atypical commit-
ment to excellence and specialization. The great German universities, he
explained in 1864 to the state legislature, base their superiority not upon
facilities?!

... but it consists in the large number of their professors and the profoundness which
necessarily results from this large number and from their unceasing devotion to the
subjects they teach, so that the student lives, moves, and breathes in an intellectual
atmosphere. . . Our Industrial Colleges must be experimental institutions, because
they are devoted to subjects which need much more investigation before they can be
taught with entire satisfaction...

There was no possible conflict, these would-be reformers argued, between the
needs of scientists and those of the American economy. Fundamental
scientific progress — and thus, all assumed, economic growth as well — would
not come about through the popularizing of science to a virtuous yeomanry,
but through cultivating “a few students to a high standard.” “What a good
influence,” Pugh congratulated himself ,22

the European system has in giving us a contempt for that superficial smattering of
everything without even an idea of what thoroughness in anything is which is too
characteristic of our American system of education and our American notions of
what education should be.

Mid-nineteenth-century American scientists had often to be entrepreneur and
publicist as well as investigator; Johnson and Pugh were clearly well suited to
this promotional role. They accepted as necessary and inevitable the long
hours spent in cultivating men of influence, in speaking at fairs and farmers’
clubs, in writing popular articles for farm weeklies. The humble arts of the
lobbyist had been harnessed and tamed by the transcending logic of piety and
patriotism.

Despite these vigorous efforts, however, it was not until the 1870’s that
American experiment stations actually came into being. And even then, as we
will emphasize, the founding generation’s particular ability to compromise in
the service of absolute commitment laid the groundwork for an endemic
ambiguity in the history of this institution — an ambiguity characteristic of a
good many other relationships between the American scientific community
and the society which has supported it. Yet it would, I think, be a mistake to
emphasize alone the implicitly negative aspects of the mutually ingenuous
quid pro quo which underlay this ambiguity. Though the structure of
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political alliance and ideological assumption forged by the generation of the
1850’s became increasingly habitual and confining, it was perhaps a necessity
in an open society seeking to maximize economic growth yet generally
tolerant of science only in the form of rhetoric — or when it promised
tangible returns.

It was a grimly inhospitable reality which confronted German-trained
chemists in mid-nineteenth-century America as they disembarked after sailing
homeward. A few returned to an expected business career. Here laboratory
skills and the motivation implied by a willingness to study in Europe made
success plausible; J. F. Magee, for example, founded a firm specializing in
photographic chemicals; R. H. Lamborn became a prosperous mining engineer
and entregreneur; both had been good friends of Pugh and Johnson in
Germany. 3 But for those who sought academic careers, prospects were still
bleak indeed. Pugh, as we have noted, was made president of an embryonic
and physically isolated agricultural college, by European standards a
secondary school. J. P. Kimball, another of the GGttingen American colony,

. could at first only find work as an assistant in the geological survey, then a
brief position with an abortive agricultural college in New York State, an
experiment destroyed by the Civil War and — as Kimball put it — “apathy and
neglect.” Even men who were to make eminent careers in later decades found
readjustment to American soil painful indeed. George C. Caldwell, later a
professor at Cornell, spent almost a decade in grimly depressing teaching
positions before arriving at Cornell’s comparative luxury. Caldwell’s diary
records a typical day during this trying period:24

My own work presses me hard . ... I am up at six, work over notes of lectures till
7:30 — then breakfast . . . Then up to the college and get experiments ready for
classes. Lecture at 10, recitation . . . at eleven. From about 11:45 to 12:45 I rest and
behold my wife and enjoy her blessed company and my dinner. From 1 to 3 is the
distracting Doctor here and Doctor there of my sixteen or eighteen laboratory
students. . . . By the time 4 o’clock comes I am pretty well used up and ready for

recreation, but must find my recreation in contihuation of Laboratory work on my
own account.

I must be doing something, even though it be but little to save my reputation or
myself from being forgotten by the circle of my scientific friends. . . . The evening is
my only time to study — but with boys to keep in their rooms in study hours, 1
sometimes don’t get much time to study.

The laboratory bench still seemed a dubious place for gentlemen. Charles F.
Chandler, another GGttingen friend of Pugh and Johnson, and later professor
at Columbia University, was forced in 1862 to correct “a great misapprehen-
sion on the part of some persons in regard to what is taught in the laboratory.
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They have an idea that the laboratory students spend their time in mechanical
operations, in acquiring a knowledge of the technical part of various branches
of industry which are pursued by the lower classes of society.”25 Johnson,
the real father of America’s first agricultural experiment stations if any one
individual can be presumed to deserve that title, received an assistantship at
Yale’s Sheffield Scientific School soon after returning to the United States.
And though this was probably the most desirable academic position received
by any of the Gottingen American colony, Johnson too had to spend
countless hours in writing for popular audiences, in lecturing, in serving more
than metaphorically as missionary of agricultural chemistry to the “spiritually
dead” among Connecticut farmers.

Obviously, advocates of scientific research in agriculture had to deal with
the assumptions — and power — of a laity at once skeptical and credulous.
Though scornful of “mere theory,” interested laymen still entertained a
number of ingenuously optimistic scientific hopes. Most important was an
uncritically positive attitude toward chemistry and its potential efficacy in
solving economic problems. In regard to agriculture specifically, the popular
impact of Liebig’s work had made the rationalization of farming through
chemistry an enormously and insidiously popular hope. (A student of Pugh’s
wrote, for example, from his father’s farm that: “The barbarians expect me
to raise corn without a cob I should think by the way some of them talk.”)
“Every farm should be considered a chemical laboratory,” a representative
popularizer explained, “and every farmer a practical chemist and philosopher:
farming would then be honorable and lucrative.” Were rhetoric alone a useful
index to social priorities, the chemist would have been a favored citizen
indeed.26

Unfortunately, the ordinarily vague expectations of laymen sometimes
assumed embarrasingly concrete forms. Perhaps the most awkward of the
popular assumptions which faced young agricultural chemists in the 1850’s
and 1860’s was the illusion that simple testing procedures could ensure soil
fertility; once missing constituents were identified in the test tube, they need
only apply the prescribed fertilizer — and a marginal farm would become a
source of profit. Worse yet, a number of chemical entrepreneurs — our
European-trained chemists referred to them as quacks — deliberatel};
ministered to such hopes by “promising to satisfy that vulgar notion.”2
Another pervasive misapprehension — even among those “intelligent farmers”
most willing to support science — was that an experimental farm should show
a profit. “Would it not be profitable,” one supporter wistfully asked Pugh,
“would the students and faculty commit wilful injury?”28 Laymen in general
demanded immediate and tangible rewards in return for their willingness to
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support science. In the words of another supporter of agricultural science,
“the peculiar genius of our people must have something practical, something
from which dollars and cents may be realized.” Naturally enough, American
scientist-entrepreneurs quickly learned to cast their appeals for support in the
form of an enticing quid pro quo. An entomological contemporary of Pugh
and Johnson, for example, was soon convinced that farmers would only
support entomology if assured that it would increase their profits. “Much as I
despise this sordid test of the utility of a science,” he concluded, “I am
forced to own its necessity when the public is to be enlisted.”22

Yet men such as Pugh and Johnson could not turn their backs on fields
ripe for harvesting. For both practical and ideological reasons, they persisted
in their attempts to wring support from American society. “No worthy
enterprise,” Pugh wrote encouragingly to J ohnson,30

. can be accomplished without effort. If effort at first appear unavailing — if
continued labor fail to produce the desired effect — if those for whom we labor close
their eyes and stop their ears, and open their mouths to let quacks and knaves feed
them still let not despair raise its scowling curtains before us.

But such missionary work was slow indeed, and the gathering of souls a
difficult and discouraging task. Even after twenty years of devoted “political
education,” most enlightened and sympathetic laymen still failed to accept or
comprehend the GOttingen world-view.3! But the help of such influential
laymen could still be solicited upon the convenient basis of mutual
misunderstanding.

It was not until 1875 that Johnson’s policies brought results. Under the
immediate leadership of his politically acute student, W. O. Atwater, and
influential farm publisher Orange Judd, the state of Connecticut established
an agricultural experiment station. This was the formal initiation in the
United States of an institution which has — as much as any other discrete
factor — been responsible for the remarkable growth of productivity in
twentieth-century American agriculture. In the dozen years after 1875, a
number of states followed Connecticut’s example and in 1887 the national
government provided $15,000 a year for the support of an agricultural
experiment station in every state — thus establishing the first significant
instance of Federal support for scientific research and development in states
and universities.32 In mid-twentieth century the importance of such
precedents can hardly be overestimated.

By the 1800’s, conditions for research-oriented American chemists had
begun only marginally to improve. The fledgling experiment stations
promised relatively desirable positions. Yet the compromises demanded by an
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applied science context were making such positions less and less attractive to
the best-trained among a new scientific generation. A measure of improve-
ment in other areas — symbolized by the opening of the Johns Hopkins
University and other pioneer graduate programs as well as expanding
possibilities in industrial chemistry — paralleled the growth of an increasingly
‘indigenous scientific esprit, one mirroring and utilizing the absolute self-justifi-
cations of the German professoriate in a fashion quite different from that of
the young men of Pugh and Johnson’s generation. In 1887, for example, the
year that the Hatch Act establishing a national system of experiment stations
was passed, the graduate-oriented Johns Hopkins University had already been
in existence a dozen years and it was only natural for a Hopkins student to
observe that33

As far as I can see the chances for advanced research work in this country is very
poor — the country is not old enough — such things will come only after the present
race of money muckers has been turned to some agricultural use, I fear. Nothing pays
here unless advertised and acceptable to the public and nothing is thought sane unless
it is expected to pay.

This kind of alienated posturing would have been impossible for men like
Pugh and Johnson — though they might well have agreed with the substantive
burden of this criticism. Their peculiar commitment to their countrymen, to
the necessity of improvement through pious activism, would have made such
a position distasteful indeed.34

It is probably fair to concede that most experiment stations never achieved
that successful synthesis of the pure and applied which had been so central to
their founder’s vision. The irony was complete. By 1900, the experiment
stations still provided desirable and in some ways practically advantageous
positions for young organic chemists. Yet the better-trained among these had
become increasingly unhappy with the casual standards for original investiga-
tion maintained by many of the experiment station administrators and the
unceasing pressure of these same administrators and an aggressive farm
constituency for immediate results; farm leaders had already been courted
assiduously for two generations with euphoric visions of prosperity to follow
hard upon increased research appropriations. To this newer generation of
scientists, Samuel W. Johnson’s well-worn policies of farm-oriented research
were narrow and constricting. He had become part of an old guard, an old
guard whose peculiar contribution of energy, of idealism, and of advanced
scientific training had long been forgotten.

The dilemma was probably insoluble. Working in an experiment station
context before World War I, the scientist had either to adjust to a lack of
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autonomy, to shaping research hours in response to the demands of a
client-constituency — or leave. “When I got through in Germany,” one
chemist trained in Germany in the 1870’s put it in 1906, “I was fur die
Wissenschaft, but since I have been connected with the expt. Sta. my thought
has unquestionably [been] influenced by being constantly in close touch
with practical men who make [their] livelihood fr. cultivating the soil. The
question with them always is sow can I do this or that to grow better crops
for less money.”35 Experiment station research had to be shaped in response
to the equally categorical, yet only partially consistent demands of the
scientific disciplines on the one hand, and on the other hand, those of an
imperious lay constituency. This implied sharing (if not surrender) of
institutional autonomy bequeathed an ambiguous heritage to even the best
agricultural research laboratories as in the twentieth century they sought to
become contexts for high-level research in the biological sciences.

But such difficulties were in some ways implicit in the attitudes and
contextual realities of the founding generation of the 1850’s. “We must,” one
of these German-trained scientists wrote in 1852, ‘“go out into the
unscientific portions of our country and there raise up science, by so doing,
we shall render a much more acceptable service to science than if we were
propounders of some abstruse theories or the discoverers of new elements,
planets or comets.”3® These men could not overcome the influence of this
moral gradient; their European training served only to add immediacy and
personal legitimacy (in the form of their recently acquired specific know-
ledge). To this small group of scientists and scientist-entrepreneurs, the
discipline-oriented and self-conscious elitism of some of their contemporaries
and many of their successors would have seemed egocentric indeed.

And in a sense they were correct. To accept the ultimate worth of applied
research in mid-nineteenth-century America was to necessarily accept the
constraints of working with and through an economically oriented client-con-
stituency. And in accepting these terms such gifted institution-builders as
Pugh and Johnson played an important role in the economic growth of
American agriculture (and thus indirectly in that of the state universities and
“basic” sciences as well). For it is hard to imagine how the historical
circumstances which gave birth to the American experiment station move-
ment would have allowed any alternative method of subsidizing agricultural
research. Nor would these resources have been diverted to other means of
underwriting pure or applied research. Neither individual units of production
— the farmers — nor agriculture-related business would have considered such
allocations of funds in the late nineteenth century.

The agricultural colleges and experiment stations have played an important
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role in the twentieth-century growth of American agricultural productivity —
with its economic, social, and demographic consequences. Equally important,
many of the precedents for government-designed and supported research —
and the ramifications of this dependence for the scientific community — were
forged most prominently in the agricultural colleges and experiment stations.
In this particular sequence of historical development, the ideas and
assumptions of the far-seeing and energetic founders of the 1850’s played an
important role, helping transmit ideas and institutional forms from the
European metropolis to a similar yet distinct and physically distant culture.
Their willingness to commit their energies to applied science provided an
important element in ensuring an ultimately symmetrical development in
America of the sciences, of technology, and of technologically oriented
economy. Their energy and commitment were, as we have seen, as peculiar a
product of this society as their assumptions about the nature of society and
the scientist’s social role — so meaningful to them yet so wistfully distant
today.

Let me conclude with several more general observations in the form of a
defense of some assumptions implicit in the organization of this paper. It
might be objected that only a handful of Americans embraced a scientific
vocation in mid-nineteenth century and that — as our own discussion has
made clear — if some values pervasive in the culture were congenial to such a
vocational choice, others were just as clearly antithetical. True enough. But it
must be understood that we are dealing with a universe of individual
personalities and coexisting if not always consistent cultural values. As they
reached adulthood, Americans with individual personality needs chose among
those careers made available to them by their culture — and in this choice
found hopefully embodied a configuration of values appropriate to their
emotional needs. In terms of our case study, I refer of course to those
implications of anti-materialism, selflessness, service, and a potentially
benevolent activism promised by the research scientist’s role. Of course the
scientific calling was a highly atypical one in mid-nineteenth-century
America; indeed it seems fairly obvious that those very elements which made
it atypical — even scorned by some — served only to enhance its attractiveness
for those idealistic young men whose careers we have tried to explain.

I should like to clarify another and related problem. In implying that
individuals chose the life of science as a form of adjustment, I do not mean to
imply that all who made this decision were necessarily similar in personality.
A commitment to the scientific vocation might be equally functional to the
personality stabilization of individuals with quite different needs. Let me be a
bit more specific. Evan Pugh seems — if I may be excused such instant
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psychobiography — on the basis of personal documents to have been
extremely achievement-oriented, dominant in personal relations, as physically
vigorous as he was ambitious; yet many of his culture’s normal paths to
achievement — politics and the law, for example — seemed to him tainted by
materialism and sordid compromise. The role of scientific entrepreneur, on
the other hand, promised accomplishment and, as we have argued, a
spiritually irreproachable strategy for ego aggrandizement. Science was,
moreover, an interest traditionally sanctioned by the Pennsylvania Quaker
community in which Pugh had grown to maturity. The youthful Samuel W.
Johnson seems, on the other hand, to have been equally ambitious, yet quiet
and introspective. He too had been raised in an area in which enthusiastic
religion had co-existed peacefully with a surprisingly strong interest in natural
philosophy.3 7 In both cases a commitment to science provided an
appropriate means for attaining status security and individual achievement —
as well as the expression of dominance and authority. What I would suggest,
then, is that the scientist’s life was equally functional in the adjustment of
these young men to maturity — not that the function was precisely the same.
Many other mid-nineteenth-century American scientists seem to have had
other needs, ones for which the other-worldly and self-consciously elitist
aspects of the scientific career seemed particularly congenial; to such
investigators a devotion to applied science and its inevitable institutional
compromises would have been intolerable, a denial of the emotional distance
with which their vocation helped them to structure their relationship to
society generally.38

FOOTNOTES

1 In this brief compass, 1 will avoid the structural problem of tracing the means through
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a larger study of the experiment stations now in progress and in which such issues will be
considered.

2 Fortunately, the personal papers of a good many of these agricultural chemists have,
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extensive are the William Brewer Papers at the Yale University Manuscript Division, the
S. W. Johnson Papers in the Biochemistry Department of the Connecticut Agricultural
Experiment Station, New Haven, and the Evan Pugh Papers in the Penn State Collection,
The Pennsylvania State University. Also important are the John P. Norton Papers and
George Brush Papers at Yale, the Charles C. Chandler Papers in Special Collections,
Columbia University, and the George C. Caldwell Papers in Cornell University’s
Collection of Archives and Regional History. Extensive extracts from the letters and
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Yale University Press, 1913), and C. A. Browne, “European Laboratory Experiences of
an Early American Agricultural Chemist- Dr. Evan Pugh (1828-1864)”, /. Chem. Educ.,
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Pugh” (unpublished Master’s thesis; Pennsylvania State University, 1960).

4 Benjamin Silliman, Jr. to W. H. Brewer, January 31, 1837, Brewer Papers; O. Wolcott
Gibbs to George Gibbs, July 26, 1846, Gibbs Family Papers, State Historical Society of
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5 See Louis I. Kuslan, “The Founding of the Yale School of Applied Chemistry”, J.
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Papers. These letters were written during a period of spiritual crisis and are thus more
overtly pietistic than SWJ’s usual and later prose. J. C. Baston to SWJ, [1855], cited in
Osborne, Letter-Files, p. 94.

8 Pugh kept a detailed journal during portions of his German and English student years.
There is a typed transcript as well as the originals in the Pugh Papers. Many entries
reflect his moral stance, cf. that for September 9, 1855, which explains his distaste for
all “alkaloids” — including equally tea, coffee, and opium — because all were unnatural.
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its traditional dependence upon arguments from design had become an unquestioned
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INTRODUCTION

By the autumn of 1873 Gladstone’s first Government was gravely
troubled. Racked by dissention within the party, caught in the cross-fire
between temperance and the brewing interest, the Government had scarcely
time to fulfill its campaign promises of 1868. Gladstone resigned, and would
have gone immediately into Opposition had not Disraeli declined to form a
government. Disillusioned, and battered, the Liberal Government struggled
on, to what seemed like a merciful defeat in the General Election of 1874.

Gladstone’s defeat had many explanations. But among the great catalogue
of Liberal miseries, the struggle between science and government, represented
by the “troubles at Kew” remains today among the most illuminating. At the
time, the “Ayrton incident”, as it came to be known, was overshadowed by
more popular issues, but it nonetheless made a distinctive impression upon
the future relations of scientists and politicians. An analysis of this incident,
which filled the literary weeklies in the summer of 1872, casts an important
light upon the exercise of radical administrative reform, the power of the
“scientific lobby”, Gladstone’s views on science, and upon public attitudes
towards the existence of a scientific “Establishment” above the reach of
parliamentary control.

I. THE LIBERALS AND SCIENCE

The first three years of Gladstone’s first administration witnessed events of
unprecedented importance to British science. Between the fall of Disraeli’s
Government in December, 1868, and the end of 1871, the “scientific
movement”, led by the British Association, the Royal Society of
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Arts, and the new journal, Nzturel, had begun to draw public attention to
the importance of securing more State provision for technical instruction,
scientific education and fundamental research. From these beginnings grew
the important campaigns for technical education and the “endowment of
research” which were to play such important roles in the last quarter of the
century. The Liberals had not neglected the politics of science. Whether for
purely political motives, or for reasons of administrative reform which
weighed so heavily with Gladstone’s Chancellor, the Liberals had shown
themselves careful of its growing importance.

Following the Norwich meeting in September, 1868, the British Associa-
tion had set up a Committee—including Norman Lockyer, John Tyndall, T.H.
Huxley and Edward Frankland—to consider the state of British physical
science. From their deliberations grew a deputation to the Lord President of
the Privy Council, which led in turn to a promise by the government to
review the entire institutional position of British science. In May 1870, H.A.
Bruce, Home Secretary, launched a Royal Commission on Scientific
Instruction and the Advancement of Science, more familiarly known as the
“Devonghire Commission”. It sat for five years and published eight impressive
reports.

In 1870, the House of Commons sanctioned E6000 for clearing a site for a
new Natural History Museum at South Kensington.3 In September 1870, the
tragic loss of HM.S. Captain, a revolutionary new vessel with revolving turrets
and a low side freeboard, pointed to the absence of experimental techniques
and scientific staff in the Admiralty yards.4 Science was also making inroads
into university life. Between 1868 and 1872, the Clarendon Laboratory was
built at Oxford; between 1871-1872, a physics laboratory was opened under
Balfour Stewart at Owen’s College, Manchester; in 1873 the Cavendish
Laboratory was opened in Cambridge.

Meanwhile the demands of scientists on the State had begun to reach
substantial proportions. In 1868 and again in _869-70, the Admiralty placed
first HMS Lightning and then HMS Porcupine at the disposal of deep sea
investigations. Though these were not charged to the Civil List they led to the
larger proposal of the Challenger expedition. In 1871, when the Liberals were
obliged to accept responsibility for supporting the Challenger at the rate of at
least £3,000 p.a.,5 they were also obliged to recognize the larger principle
implicit in the national support of science. As the Spectator pointedly
reminded the Government, the support of science was a natural extension of
the State’s acknowledged duty to print money, provide standards of weights
and measures, build lighthouses, conduct surveys and guard public records
and monuments.® In 1869 and again in 1871, the Government received
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requests for £19,000 from the Royal Society and the Royal Astronomical
Society for the support of Transit of Venus expeditions.7 Beginning in 1870,
the Government also supported a succession of solar eclipse expeditions in
which J.N. Lockyer was to play an important part.8 Within the civil sphere
alone, the State was also helping to house the Kew Observatory, and was
maintaining scientific establishments under the Government Chemist, the
Royal Military Academy, the Home Office, the Board of Trade, the Board of
Agriculture and the Local Government Board.

These events Gladstone viewed with some misgiving. Though highly
respectful of individual scientists, Gladstone had little sense of what science,
or scientific method, represented.g As a member of the famous Metaphysical
Society, created in 1869 by James Knowles, to “unite all shades of religious
opinion against materialism” he had come into close contact with Huxley,
Tyndall, Lubbock, and the “critical, rationalistic and scientific spirit.”10 To
him, science had early brought a theological challenge, which he sought time
and again to resolve. 1 But in the public sphere, it also brought an
administrative and financial challenge, with implications he could not foresee.
Accordingly, the safest path seemed to follow the traditional route of Free
Trade. As Gladstone announced to the Institution of Civil Engineers annual
dinner in 1872:

A fair field and no favour is the maxim of British administration, A field so fair, so
extensive and so promising that all industry may find its place, and such an absence
of favour that one as well as another may hope for success. If, under these
conditions, the State does nothing for science, it cannot be helped, nor need it be
lamented.

But this policy was already flying in the face of economic, industrial and even
political realities. The importance of science as a national asset was
increasingly seen in the light of growing foreign competition,13 particularly
in the light of the sharp lessons of the Franco-Prussian war. As Lockyer
reminded the readers of Nature,

The Prussians, whatever their other qualities, are emphatically a scientific people, and
to that predominating characteristic first and foremost, are their recent military
triumphs due.1 4

Moreover, science was increasingly seen as the province of a specialist class,
with a particular identity and sense of independence. As B.H. Becker wrote in
reviewing the scientific circles of London:

Specialty is indeed one of the salient features of the nineteenth century. Special
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knowledge and special power are everywhere in demand. In law, in the arts, and more
especially in science, the specialist is looked upon with a peculiarly favourable eye.
Mankind gratefully acknowledges its obligations to the man who deyotes his life to
the attainment of perfect knowledge within a certain narrow sphere.

The specialist demanded special treatment. As George Gore told the Social
Science Association at Plymouth in the autumn of 1872,

The practice in this country of placing gentlemen comparatively ignorant of science
to legislate for science, and to direct scientific men in government offices and public
schools, is one of the most effectual that could be devised for retarding the progress
of the nation in all those departments which depend upon science. If scientific men
are to be legislated for and directed, justice requires that it should be by men
possessed of scientific knowledge.

The theme of Gore’s address would be respoken a hundred times again, but in
the autumn of 1872, its sentiments had a certain piquancy.

II. KEW AND THE OFFICE OF WORKS

The early months ot Gladstone’s first ministry were not comfortable for
the advocates of science and art. Even among scientists with liberal politics
the advent of Gladstonian administration dedicated to “retrenchment and
reform” brought an air of severe austerity to the fairly easy atmosphere of
cooperation that had existed in the 20 years of strong Cabinet government
and weak party discipline. The dark angel of retrenchment appeared no more
visibly than when it took human form in the person of Acton Smee Ayrton,
MP. for Tower Hamlets.l” Following an early career in Bombay as an
attorney, Ayrton returned to England in 1850 with a moderate fortune and a
profound sense of public duty. Although widely regarded as a clever
adventurer with no political skill,1® he first stood as a Radical candidate for
Tower Hamlets in 1852 and in 1857 was elected over a liberal candidate with
a majority of 1100. With Sir Joshua Walmsley he conducted the Representa-
tive Reform Association, one of whose more pleasant projects was to publish
a list of members of Parliament who defaulted in attendance. The public soon
found that everything he touched turned to news. His habit of speaking “on
every subject that came before Parliament”, and his unhappy tendency of
criticising his own front bench won him distinction as “the greatest bore in
the the House” The Times periodically published articles?® entitled “Mr.
Ayrton and his Constituents”, which distilled the substance of “noisy
radicalism™, strong opposition to military and naval expenditure and flogging,
and protests against such “centralising measures” as Savings Banks, public
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health and burials legislation. In the early 1860’s, he further disgraced himself
and brought upon himself the wrath of John Bright, by referring slightingly
to the Queen.

Ayrton’s radical zeal as a catalyst in Opposition won him a wide
reputation. In 1866, he took up cudgels against monopolistic privileges
enjoyed by the City of London, and had himself placed on successive Select
Committees investigating gasworks, taxation, education and poor law
administration in the metropolis. Whatever appeared to be
‘““excessive’” expenditure or privileged status won his scorn—in
creating public lighting provision, he caustically remarked, the City
had for the first time passed “from gastronomy to gas”.2! As a
defendant of individual freedom and the working man, he won
the reluctant admiration of the House. The Contagious Diseases Bill he
denounced as a “Bill for keeping public women at the public expense for the
gratification of our soldiers and sailors;” compulsory vaccination he
denounced for not taking ‘“sufficient care to guard the public from the
dangers likely to arise” from medical techniques. The Charity Commission he
dismissed as a body “instituted for the purpose of ministering the follies of
people who in former times left money for charity...”; on Government
pensioners he observed, “Some gentleman who retired from the civil service
in consequence of ill health enjoyed remarkable longevity.”22 The same year,
he served as chairman of two committees on the Municipal Corporations Bill,
and also became, through his own experience, an informed opposition
spokesman on revenue and law in India.

By the late 1860s, Ayrton’s radicalism had won a certain notoriety that
was useful to the Liberals. At times when his enthusiasm exceeded his
discretion, as once on the Royal Parks Estimates,24 Gladstone supported
him, and scored successive political hits for the Opposition. During 1867 and
1868, Ayrton particularly distinguished himself in onslaughts against pro-
vision for the new Natural History Museum, for building the New Law Courts
and for redecorating Burlington House. This was the age of massive building,
which transformed Whitehall and much of central “official” London with
huge, stately classical and Gothic construction. Ayrton was at pains to
criticise every step towards what seemed architectural extravagance, and
public waste.

While Ayrton developed his pugnacious skills at public ciiticism, he also
moved closer to the Liberal Front Bench. In 1867, he stood in Gladstone’s
place at a Crystal Palace Reform fete,25 and fought by Gladstone’s side as the
Reform Bill moved through Parliament. It was not surprising that, when
Gladstone came to power in 1868, Ayrton was appointed a junior minister, as
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parliamentary secretary to the Treasury. Unhappily Ayrton soon fell out with
the brilliant Chancellor of the Exchequer, Robert Lowe.26 In particular,
Lowe found himself having to restrain Ayrton’s special enthusiasm for
quashing expensive government artistic and architectural projects. Thus,
Alfred Stevens, the rather slow and fastidious sculptor of Wellington’s
memorial in St. Paul’s, was chronically harassed by Ayrton until rescued by
Lowe.2’ In 1869, after only 10 months at the Treasury, Ayrton was quietly
transferred to the Office of Works.

The post of First Commissioner of Works was descended from the high
Crown office of the Surveyor General of Works, begun under James I in 1615
and occupied at various times by Inigo Jones, Sir Christopher Wren, Sir
William Chambers and Robert Adam. For centuries, the office held
responsibility for deciding upon plans for public buildings, usually without
close scrutiny from Treasury clerks. However, Parliamentary steps were taken
towards reform and control between 1814-1832, and in 1851 a Board of
Commissioners of Woods, Forests, Land Revenues, Works and Buildings was
created. This body was divided into a new Office of Woods and Forests and
an Office of Works, both held under increasingly searching ministerial and
Treasury control. The title of Surveyor General disappeared and the First
Commissioner appeared in its place.28

From its earliest days the Office of Works had witnessed a close
association between political expediency and artistic merits. In the change of
Government of 1868, Lord John Manners was replaced by Sir Henry Layard,
a famous archeologist and antiquary, who was described by the Saturday
Review, with some historical hyperbole, as the first “expert” to hold the
post.29 In office only a year, Layard had fostered an easy and sympathetic
relationship between the Liberal Government, the Board, its architectural
advisers, and the public. But in so doing he soon fell afoul of Ayrton’s wrath.

The circumstances were almost trivial. In February 1869, for example,
Layard annoyed Ayrton by asking the Society of Antiquaries to prepare a list
of historical tombs and monuments worthy of Government custody or
protection; on the basis of this report a “Sepulchral Monuments Committee”
was appointed. But real opposition from Ayrton arose in June 1869, when,
with the support of Lowe and Trevelyan, Layard proposed that the new Law
Courts should be built on the Embankment, rather than on Carey Street
where the view was less pleasant, approaches more expensive, and traffic
more dense. After intense opposition, Layard lost his case. The last straw
broke in late 1869, when Ayrton criticised Layard for allowing Barry, the
architect, to use Italian marble in the mosaics he had planned for the Houses
of Parliament. After another bitter conflict, Layard’s position became
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impossible. At Lowe’s suggestion, Layard became HM. Ambassador to
Madrid and Ayrton was transferred to the Office of Works in his place.
Layard bitterly grieved that his adversary was so quickly appointed his
successor.30 But his move at least silenced Ayrton’s constant queries. Punch
rejoiced at Ayrton’s apparent promotion, but effective demotion:

From the Works I see a blessing if Layard is set free, 3
It will make a road for shunting Ayrton from the Treasurie. 1

Ayrton found the Office of Works a difficult assignment. Indeed, his
replies in the Commons, now phrased in the defensive, were remarkably
timid. Yet, Ayrton held true to his principles of public accountability. He lost
no time in informing his constituents that he held in contempt the “whole
race of architects, sculptors and gardeners.” Disavowing Layard’s promises,
rejecting his architectural plans and refusing to consider a Bill for ancient
monuments, he put paid to progress in the field of preservation.32 Soon it
was common knowledge that “Every architect, artist and man of science who
has had business to transact with this important department has his own
grievance to complain of, his own story to tell of the insults he has received
from “Ayrton the Arrogant.”33 His zeal for retrenchment cost him support
from the very first. Artists and architects, particularly those concerried with
public works, found his economies incorrigible. The Jllustrated London News
as early as November, 1869 decided that Ayrton would never “be anything
except a check upon anybody who wants to make London handsomer”, and
demanded action:

It is not the business of the Chief Commissioner of Works to do nothing but repress
expenditure. On the contrary, it is his business to encourage and direct improvements
and adornments. To hear some people talk one would think that the greatest and
richest nation in the world had been obliged to put its affairs into the hands of
accountants and, until a dividend could be declared, hoped to propitiate the world by
severe retrenchment and strict economy,

The plea fell on rocky ground. Gladstone’s ministry had committed itself
to economic reform, and Ayrton was merely doing the job that he had been
appointed to do. His undoing was to come, however, not at the hands of the
architects, but in the gardens of Kew.

Ayrton’s post as First Commissioner of Works gave him jurisdiction over
the Royal Gardens at Kew, and so over the botanical empire of Joseph
Hooker, F.R.S. For thirty years the gardens and botanical collections of Kew
had enjoyed a worldwide reputation. With specimens gathered for commercial



52 SCIENCE AND VALUES

analysis or classification from all corners of the world, it had created a superb
reference library for botanical research. In 1861, it had helped introduce
cinchona (quinine) from South America to India and Ceylon. In the 1870%,
Kew was instrumental in transferring rubber seeds from South America to
the plantations of the East Indies. Through its work with foreign and colonial
ministries on the selection of officers, and through its advice to the
Admiralty, the India Office and the War Office on the control of useful
plants, Kew acquired vast imperial importance.

The work of building Kew, however, had been chiefly a family enterprise.
Fifteen acres of gardens and a fine herbarium, formerly belonging to George
I and united with the gardens of Richmond Palace, were transferred by the
Crown to the nation in 1837,and in 1841, William (later Sir William) Hooker
was made director. A few years later, the pleasure grounds belonging to the
King of Hanover were added to form a National Arboretum.3® In 1851 , by
an Act of Parliament which separated the Office of Works from the Office of
Woods and Forests (14 and 15 Vict., c.42), Kew was transferred to the Office
of Works. In 1855, Joseph Hooker was appointed assistant to his father, then
aged 70, at a salary of £ 400. In 1858, he was given a house and -L 500, and
in 1865, on the death of his father, he succeeded to the Directorship with a
salary of £ 800 and an assistant of his own. Although Hooker was nominally
a Civil Servant, and the gardens property of the State, Kew was still a part of
the Hooker family history. To impugn the Hookers motives would have been
normally unthinkable.

It was not, however, unthinkable to Ayrton. Ayrton’s staunch radicalism
bore little sympathy for Hooker’s imperial connectionsand exotic tastes.
Indeed. Kew stood like a semi-autonomous satrapy within his first ministerial
domain, and loomed a silent challenge to his authority. Besides, the
maintenance of a huge park which, despite the protestations of scientists,
seemed chiefly recreational, made a mockery of the Government’s policy of
retrenchment. As his behaviour in Parliament had repeatedly demonstrated,
Ayrton regarded “all outlay, however necessary, as extravagant and all
extravagance however unwilling, as corrupt.”36 Kew was not expensive; it
represented only £ 12,000 p.a. of the annual Works Vote of £ 1,200,000, or
only 1%. But symbolically, Kew seemed an expensive garden of “jobbery”, of
little use to the common man. Like military expenditure or the City of
London, it was a large target, and seemed easy to hit. In his attacks, Ayrton
had the early blessing of Gladstone, chiefly on grounds of finance, but also on
grounds of scientific scepticism. Gladstone had early won the mistrust of
many men of science particularly those who, like Tyndall and Huxley, were
solid advocates of Darwinism. Only towards Richard Owen, the comparative
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anatomist who had suffered bitterly at Huxley’s hands at the famous Oxford
meeting of the British Association in 1860, did Gladstone’s friendship tend. It
was easy for a Nature leader in 1872 to criticize Gladstone’s leadership as one
of “Mental Darkness in High Places”.37

Against this background, between November 1869 and September 1872,
unfolded an agonizing story of political maneuvers, misunderstanding, and
protest which resounded through the national press and the community of
Victorian science.

III. THE TROUBLES AT KEW

Shortly after his arrival at the Office of Works, Ayrton tactlessly sent Dr.
Hooker a reprimand, for which Ayrton later conceded his apologies, on the
basis of a cursory and inaccurate reading of Kew’s accounts. This was bad
enough, but Ayrton did not stay his sword. Soon he interfered, for example,
with the appointment of a clerk at Kew by supporting a man who
had technically won the post by open competition in the general civil service
examinations, but who was unqualified to do the specialised work required.
In March 1869, Ayrton refused to support Hooker’s application for expenses
to visit St. Petersburg on botanical work and he ended having to pay his own
way.88 By December 1870, the situation had further deteriorated. Going over
the head of his nominal vassal, Ayrton called on Robert Smith, the Curator of
Kew and Hooker’s subordinate. Ayrton offered Smith a better job as Surveyor
of Parks, and an assignment in Hyde Park which would take him away from Kew
for months. The Curator was asked not to reveal this to Hooker, but Hooker
discovered the truth, and protested strongly. To make matters worse, Ayrton,
without asking Hooker’s advice, then submitted a memorandum to the
Treasury, outlining estimates for a new staircase at the Kew museum, despite
the fact that Hooker had already set a plan before the Office which would do
a better job at half the cost.3? Although furious at the insult, Hooker
contented himself with preparing pamphlets on the botanical parks and
gardens of England, France and America for his chief’s guidance, to enable

him to “judge more generously of the requirements and duties of some of the
offices of the department he controls.”40

The next critical confrontation came with the construction of new plant
houses — ostensibly a simple administrative matter, but one at the heart of
Hooker’s botanical research. In early 1870, Ayrton gained Government
approval for administrative rearrangements in the Office of Works.41 Having
regard to the growing expense of new public buildings, and “especially to the
need of an administrative officer to superintend the subordinate officers in
the Department engaged upon Works and Bui]dings,”42 the Treasury agreed



54 SCIENCE AND VALUES

to appoint one officer (but not an architect) for the job. A new post of
Director of Public Works was created, and charged with preparing all
estimates and supervising all new construction carried out under the auspices
of the Government. The appointment of Douglas Galton, an experienced
engineer and inspector,43 was intended to end the amateur regime of
architectural consultants, under which the Barrys, among others, had
flourished.

Galton was not an enemy of science; on the contrary, he was an FRS
(1859), and was soon to be elected one of the joint General Secretaries of the
British Association. But Galton’s appointment did give him rights of
approval over all works at Kew. Under Lord Derby’s government, Hooker had
enjoyed full authority in the scientific affairs of Kew, and had been
responsible directly to Lord John Manners. Accordingly, when Hooker
wanted new building done, he ordered it done, following his normal practice,
through his customary contractors, Messrs. Ormson of London. But Galton
disagreed. To avoid any imputation of favouritism or wastefulness, Galton
wished the contract to be advertised publicly and awarded competitively.
Hooker learned of Galton’s policy accidently, through his curator, and when
he queried its accuracy, was respectfulliy advised to raise the question, if he so
wished, with the First Commissioner.

What thus appeared to be a relatively minor routine misunderstanding
quickly grew out of hand. On the one hand, Hooker quite reasonably believed
that at Kew “as in all other Horticultural Establishments...all responsibilities
connected with the Heatin§ Apparatus should rest with those who grow the
plants heated thereby.” 5 Second, and more significant, Hooker’s
relationship with Kew had always been more than merely official. Kew was
both the legacy of his father, and the trust of the nation. Hooker’s heritage
had meant independence from administrative control. His attitude towards
the Gardens was much more personal than any administrator could easily
fathom. Official correspondence obscured the fact that the Commissioner’s
reformist intentions were construed as a threat to the status of the Hooker
family,and to the intellectual aristocracy of English science.

This apparently simple grievance, with such complex undertones, Ayrton
speedily mishandled. In reply to Hooker’s demand to know why the
Government had changed the policy of its Conservative predecessors, Ayrton
said only that on “grounds of efficiency and economy”, all future Works
would be requisitioned through the Office, and sanctioned only after
examination by the Director of Public Works. 48

Hooker regarded these arbitrary instructions as no explanation at all. On
19 August 1871, he reminded the Board that this was not the first time he
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had been slighted, and his authority questioned. “I cannot avoid recognising”,
he wrote, “a further indication of that disregard of the Director’s office or
want of confidence in myself of which I have had such conspicuous proof
since — and only since — the accession of the present First Commissioner.”47
To Lord John Russell, “founder” of Kew and the man most responsible for
appointing the Hookers, both father and son, to the Directorship, he
complained that Ayrton had tried to intrigue with his subordinates, to
supersede him in important decnslons and to embarrass him by making
contrary proposals to the Treasury 8 Without further delay, Hooker claimed
the privilege of taking the matter to the Prime Minister.4°

After upwards of 32 years spent in the public service, at home and abroad [Hooker
wrote], without a suspicion of mistrust...I have had, since Mr. Ayrton’s accession, to
submit to various arbitrary measures which, though compromising my position and
authority, have been concealed from myself and become known to my subordinates,
through whom alone I have been made cognisant of them.

Hooker and Gladstone had rarely met, but there were mutual feelings
of respect between them. Gladstone, when Chancellor under Palmerston in
1865, had recognised Hooker’s scientific reputation, and acknowledged his
contributions to English botany. While in no sense well disposed towards new
biological discovery himself, Gladstone nonetheless knew the force of
scientific ideas on the public temperament. Hooker’s letter, lodging an official
appeal from a natural scientist against an official superior, was unprecedent-
ed, and for that reason had to be carefully weighed. Gladstone’s secretary
assured Hooker that the matter would be studied, but Hooker’s rage could
not be easily cooled.

Finding no satisfaction at the Board of Works, Hooker on August 31 wrote
directly to Ayrton and listed his grievances, dating from the infamous
incident with his Curator the year before. Surely he, as Director, should have
authority to determine a scientific question, especially when there were
divergent views about the relative merits of different schemes. The same day,
Hooker wrote again to Gladstone, enclosing a copy of his letter to Ayrton,
and asserting his right to independence. To thus make a scientist subject to
the opinions of laymen on apparatus was “as obviously wrong in princigle, as
to refuse a surgeon his choice of Instruments and Hospital Appliances.” 1

During the next months Gladstone appears to have discussed the matter
with Ayrton, and on the basis of Ayrton’s explanation, decided to support his
minister. Gladstone reghed to Hooker, advising him that it was an internal
departmental matter.°“ Hooker, inflamed at the thought of misrepresenta-
tion and compromise, went directly to Algernon West, Gladstone’s secretary
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and Hooker’s personal friend. This letter of 30 October put the matter
squarely:

I am at a loss what to say as to my future position under a Minister whom I accuse of
evasion, misrepresentation and misstatements in his communications to the First
Minister of the Crown, whose conduct to myself I regard as ungracious and offensive,
and whose acts I consider to be injurious to the public service, and tending to the
subversion of discipline. 53

Hooker next began to take counsel among his friends in Whitehall,
including the Chancellor (Robert Lowe), Lord Cardwell, H.A. Bruce (later
Lord Aberdare), then Home Secretary, and the Duke of Argyll, then at the
India Office. From the outset, Hooker had the tacit support of the
Chancellor. Indeed, although Lowe knew little science, he was likely
to defend its advocates. “It seemed to him to have the promise of the
future. It was the only knowledge in the world which was both certain and
also progressive. Of Charles Darwin he spoke in a strain of respect which he
would not have employed towards any living person.”54 But Cardwell, Bruce
and Argyll offered Hooker little consolation. Hooker next tried the scientific
“establishment™. If Kew was in danger of bureaucratic suppression, perhaps
Kew could be made independent, subject only to a Board of Visitors, like the
Royal Observatory at Greenwich. Sir George Airy, Astronomer Royal, was
asked for advice, but his reply was discouraging:

A Board of Visitors is very desirable, first when the subjects of an institution are so
technical that probably neither the Government nor the mass of people understands
them; second, when the nature of the apparatus, etc. prohibits the admission of
numerous visitors. Both these reasons apply to an Astronomical Observatory: you
will judge whether they apply to Kew Gardens.

Airy added that, in any case, his Board of Visitors often took decisions
without consulting him. Hooker quickly found this formula quite uncon-
genial.56 In the meantime, Hooker appealed to his scientific friends. George
Bentham, F.R.S., one of the country’s leading botanists, believed that
Hooker’s control must be maintained, and Sir Henry Holland, Physician to
the Queen, agreed. Both, however, opposed the idea of a deputation to the
Prime Minister, which might only reduce the question to a personal quarrel.
There was growing parliamentary and private evidence that Gladstone was
having difficulties with Ayrton in other quarters, and it was felt that Hooker’s
case would be more convincing if he appeared as “one of the celestial souls
that dwell aloft in a serener sphere and merely look down in lofty scorn on
the tribe of Ayrtons...”. Instead of a deputation, R.S. Ball suggested a strong
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letter to the Prime Minister stressing Kew’s uniqueness— “the only scientific
institution in which England confessedly stands unequalled”—and the virtue
of preserving a fine family and public tradition. It was not a case of asking
Government to do more for science, but merely to “protect from danger and
injury a treasure which has been acquired for the benefit and honour of the
country.” Because England’s “public officers are not well organised for
dealing with scientific questions and especially with scientific institutions”,
they would require scientific advice, authoritative and independent:

Special knowledge is not possessed by those who have to decide the questions that
arise. They must either be guided by the scientific head of the given institution, or, if
unwilling to place full confidence in him...run the risk of doing irreparable mischief
by overruling his suggestions and setting aside_his authority without knowing the
practical consequences of their own discussions,

In the meantime, Sir Henry Holland learned privately that the Prime
Minister wished to defer the question of Hooker’s status to a time when the
transfer of the British Museum (Natural History) to South Kensington was
completed. He would, however, be willing to receive a deputation from
Hooker.’?2 A month later, Gladstone, preoccupied by other matters,
continued to procrastinate. Lowe and his permanent secretary, Ralph Lingen,
were willing to have Kew made responsible directly to the Treasury, but, as
Sir John Lubbock observed, it was difficult for Gladstone to interfere
arbitrarily with his ministers’ domains.

Throughout the winter, Ayrton’s manner had begun to isolate him from
his colleagues and his constituents. In early 1872, Reginald Palgrave reassured
Hooker, “crises may come and Ayrton may go.”60 But the suspense went on
undiminished. During February 1872, Hooker began to explore new
possibilities, and drew up plans for a sweeping reorganisation of Government
scientific interests. A “federation” of scientific bodies, all on equal footing,
and directly answerable to a Minister, was the solution,

So long as each such body retained its autonomy, and was governed by a Director
individually responsible to a minister, or a department of Government, such a
federation would be a very effective one, and able to give valuable aid on all scientific
matters to the Government at no cost to it.61

The Government declined to consider Hooker’s plan, but Lowe offered to
take it before Lord Granville, Lord President of the Council, but Granville’s
preoccupation with foreign affairs ruled out all hope of action. In the
meantime, Lingen and Ball advised Hooker to let things rest. In a private
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letter couched in friendly terms, Lingen admitted he was “disposed (which is
easy in other people’s affairs) to counsel patience, or at least delay.”62
Reginald Welby, Lingen’s young principal, made the same point more
formally: “I am afraid...your remonstrations must be made to some higher
power.” 8

What “higher power” could be called upon when even the Prime Minister
declined to act, was not wholly clear. Short of prayer, the only answer
seemed Parliament. By now, the issue was acquiring the force of a cause
célébre. Charles Lyell urged Hooker not to let the matter drop. If Ayrton
won, it would be “one of the most serious blows aimed at Science in my
time.”®4 But Hooker did not let it drop. On the contrary, in March 1872,
Hooker presented the Cabinet with an eight-point manifesto, demanding that
his powers be restored and that some equitable division of responsibilities be
made between the Office of Works and the Directorship of Kew.%5 Hooker
was becoming desperate. Gladstone seemed bound by ministerial responsibil-
ity, and could not act; Lowe was too busy with the Spring Budget, and the
Treasury refused to interfere, even on grounds of financial accountability.

On March 15, Gladstone appeared to relent, and through Lord Ripon,
officially instructed Arthur Helps, Clerk of the Privy Council, to give Hooker
a “final” (but unofficial) answer. This “final answer” read:

Mr. Ayrton has been informed that Dr. Hooker should, in all respects, be treated as
head of the local estab ’ghment at Kew—of course, in subordination to the Chief
Commissioner of Works.

“...A rupture with Mr. Ayrton is imminent”, Hooker wrote Ripon, “his
official conduct being altogether intolerable and his instructions of a nature
which it is impossible for me to obey.”e'7

With official channels obstructed, other avenues opened. Soon were heard
the voices of collective scientific dissent. At the end of March John Tyndall,
when dining with Lord Derby at the *“Club”, declaimed loudly
against Ayrton to all in earshot, and scarcely a day later Derby offered
Hooker his services. Although knowing nothing in detail about the case,
Derby ventured the view that “Ayrton’s habit of harassing and ill-using his
subordinates is well known”, and promised to see that “‘an eminent scientific
man, whose position makes it difficult for him to defend himself, should not
suffer injustice.”®8 On April 2, Tyndall protested anxiously to Derby:

The real character of Kew is only too likely to escape the superficial observer. The
place has been made so beautiful and so attractive to the public that its immense
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scientific importance is likely to be overlooked. That it is of the very highest
importance to botanical science and to the application of that science in India and
the Colonies, might be readily demonstrated. 69

As to Hooker’s qualifications—“a man of exalted natural endowments...
cultivated in the very highest degree”—there could be no question. As to the
merits of his case, it was clearly a civil duty to “prevent this inversion of
equity, this placing of knowledge under the control of ignorance, this
subjection of the high and refined nature to the tyranny of an Ayrton.”'70

The effect was electric.*...How delighted I am with Tyndall’s letter”, Sir
Arthur Helps, Clerk to the Privy Council, wrote Hooker: ““...It must do good.
That fellow is decidely worth having as a friend.”71 Helps was himself
interested in science, and “had a great reverence for scientific men”.72
Hooker enthusiastically told Tyndall of his larger plan for science—a scheme
for bringing all scientific directors under the Lords of the Committee of
Council. “As it is”, he argued, “the Lords have no scientific council that has
the confidence of the public; and science is jumbled up with Art at South
Kensington, with the Parks under the Office of Works, with Literature at the
British Museum and so forth”. The opportunity should not be missed. “If the
troubles at Kew were to eventuate in a better order of things I should never
regret my share of them.”73 In return, Tyndall reassured his friend, “Keep
your heart up dear fellow. The nation would bear your ordeal if they only
knew your case.” 4

IV. THE SCIENTISTS RALLY (April—June 1872)

This, of course, helped not at all. In mid-April 1872, Hooker reluctantly
accepted the advice of Huxley, Lubbock and Bentley, and put his case in the
care of Parliament. “I must confess that

I feel a little sore at my own defeat as a scientific man on a scientific proposition and
greatly regret having to hand my weapon to others; but 1 Aave fought for the position
my father made and left me to defend and shall always be to the fore.

Above all, Hooker, recalling his many happy hours at Hawarden, regretted
causing pain to Gladstone, especially as the Prime Minister was in a difficult
position. Yet, after six months, he felt he had no choice:

My present attitude is forced upon me; and 1 should be unfaithful to higher interests
than those of personal friend.«sh’i;)6 were | to shrink from the consequences of that
attitude, whatever they may be,
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To Tyndall, Hooker was rather more direct:

Our guns are in position and we must now fight them. But Gladstone will be
furious!

Lord Derby weighed their plan of attack. It would not do, he felt, to call
for papers, which would make it politically impossible for both Hooker and
Ayrton to remain in office; if one were forced to leave, the rules of the
political fraternity would guard Ayrton. The best plan, Derby concluded,
would be another informal approach through Arthur Helps. As Derby feared,
however, Ripon and the Cabinet had already closed ranks. Ripon refused to
let his discussions, including a meeting held at his own house, bind him to any
position. Even Helps temporised. Hooker was left to pace his terrace. As he
wrote to Tyndall,

An apology from Ayrton is an impossibility. It was talked of, or rather hinted at 8
months ago, but I would not listen to it. Quarter-deck apologies are blunders of the
gravest description, The superior cannot apologise to the subordinate without bitter
hate, nor the subordinate receive the apology but with exceeding scorn. I have no
personal feeling towards Ayrton, I have no wish to see him Aumiliated even if that
were possible. 1 want to be placed in future in a better position in regard to the
officials who surround me. I want to have the position of Director of Kew recognised
as one of authority, trust and responsibility: given a status, in short, that cannot be
attacked by an Ayrton. The position of the Director of Kew is no better now than it
was when my father took it as a garden of nine acres without Collections, Museums,
Herbarium, Library, publications, and an immense correspondence. If he has raised it
to a first-class establishment, it is time that the official responsibility of the Director
were recognised accorc!ing,ly.a7

On the 25 April, the Treasury sent Hooker an official confirmation of
Helps’s “explanation”, which repeated merely that he was recognised as the
head of Kew in subordination to the First Commissioner.’? The letter, signed
by a mere clerk, Hooker thought supremely insolent, and was shown round
the Athenaeum and the Royal Society. All talks of peace were ended; “there
never was such a chance as this for bringing the position of Science under
Government into prominence.” Derby and Russell took charge of collecting
all correspondence for presentation to Parliament, in hopes of forcing
Gladstone to refer the matter to the Devonshire Commission for a special
Report. “My position is now in the hands of my friends”, Hooker wrote
Argyll,80 and the scientific community, led by three fellow members of the
famous X-Club, Lubbock, Huxley, and Tyndall, formed Hooker’s corps
d’dite. In sending Hooker’s correspondence to Derby, Tyndall observed “The
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scientific men of England will be unanimous in their support of Hooker; and I
think Mr. Gladstone will find them able and determined to state their case in
language somewhat plainer than his reply.” L All the informal devices of the
X-Club were employed. William Spottiswoode, mathematical member of the
“X” and also the chief printer for the House of Lords, was consulted at every
stage. As Huxley told Lowe, Hooker’s reputation was such “as to make a
wrong done to him an injury and affront to all the men of science in the
country, whether in the public service or out of it.” Forebodingly, he added:

They are persons who have means of making themselves heard and it is quite certain
that they will spare no pains to get justice done to their friend and col]eague.82

In an aside to Hooker, Huxley whispered “...I think that our power of making
ourselves unpleasant is fully up to the level of my talk and that is something
the ministerial mind can appreciate.”83

Now that battle lines were drawn, Algernon West sent Hooker his regrets,
and Lingen told his Treasury staff to stand their ground: ‘“...the motion must
take its course and we must endeavour in the department to do the best we
can with the questions forced upon us by Dr. Hooker.” Behind the scenes,
however, the Treasury and Ayrton were fighting over the terms of the
Treasury letter. “Ayrton throws the blame on me”, Hooker wrote, and “the
Treasury on Ayrton”. With the help of Lord Russell and the cooperation of
Lingen, the facts of the case and the constitutional position of the Director
were formally set out in legal language. Inquiries were made about
parliamentary time and the views of the Opposition.

Under Tyndall’s hand a memorial was prepared: “They shall know” he
vowed, ‘“‘that men of science can use a sledge hammer.”84 Tyndall used
guest dinners to remonstrate against the Government. “I blew off some steam
a propos of Ayrton (without naming him)”, he wrote in early June,

at the Chemical [Society] dinner on Friday, Lowe was there and when I spoke of the
crass ignorance of men in authority (always excepting Lowe) and their doing things
before High Heaven that would make the angels weep, Lowe said, ““That’s Ayrton—I
quite agree....”” 85

In May, soon after Hooker gave evidence to the Royal Commission on
Scientific Instruction, Ayrton asked Professor Richard Owen, head of the
zoological collections at the British Museum, for a critique of Kew. Owen, no
friend of Hooker and Huxley since the “Oxford meeting”, was in the midst of a
twenty year battle to create a British Musuem of Natural History at
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South Kensington, to bring both fossil and living collections under a single
roof. Anxious about his own zoological empire, Owen was highly defensive
about his position at Bloomsbury. His reply to Ayrton’s letter was therefore
not calculated to produce an objective view of scientific needs. In fact, it
went to some lengths to accuse Hooker of using his official post to advance
his own reputation; of competing with the botanical section of the British
Museum; of overpaying staff; of neglecting the great acacia trees in Kew
Gardens; of failing to have rock works and garden sculptures in the grounds;
and of keeping an expensive herbarium for “attaching barbarous binomials to
dried foreign weeds.” 86

V. KEW IN THE PUBLIC EYE (June-July, 1872)

By early June, the memorial, toned down by Lubbock and Huxley and
vetted by Huxley’s administrative “chief””, Col. (later Sir John) Donnelly of
the Science and Art Department, was ready for the press. Proudly sending it
to Derby, Tyndall claimed, “If we cared we could get the Science of England
[to sign it.”87 Eleven signatures appeared, including four members of the
X-Club.®8 One significant hand—Sir George Airy—was noticeably absent.
Airy, alone among scientists approached, refused to sign. Airy had recently
accepted a K.C.B.—an honour which Hooker had dismissed as “A Gladstonian
sop to science”89 —whilst Hooker had declined the same honour, and there
was a certain estrangement between the two men. But Airy felt there were
also important differences in principle. In controversies of this sort he felt
there was no place for “outsiders”:

... It happened to me once to think myself aggrieved by my immediate superiors (the
Admiralty) and I did thereon appeal to the Treasury. But it never occurred to me
that under any circumstances whatever could any outsiders put in a word between us.
I did not even ask my own Board of Visitors to interfere.

If Airy represented the “orthodox view” of the “Civil Scientist”, Hooker
was fighting for the recognition of fundamental research as a national
resource. As Nature thundered against Airy, in a different context:

“it is certainly a little disheartening to find a great leader in science insisting so much
on direct utilitarianism as the sole basis of national science, and withholding his
testimony to the enormous moral and intellectual benefits of philosophical research

E2Y

As Lyell ominously warned Tyndall, the memorial “may well help to turn out
a Ministry.”92
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Delane of The Times, the editor of the Daily News, and the Pall Mall
Gazette were all well known to Tyndall, and agreed to give the memorial
publicity. By Monday, July 8, the memorial had been “leaked” to the
daily press, and on Thursday (July 11), it was printed, for the record, in
eleven columns of Nature. For over a month, between July 8 and August 10,
the press reaction was enormous.?® When The Daily News reviewed the
memorial, it rebuked the electors of Tower Hamlets for having chosen a
member who “had turned that admirable national establishment at Kew from
a botanic into a bear garden.” The Conservative Standard took political
advantage from the Prime Minister’s folly, while the Morning Post insisted
that Gladstone should waste no time at all in restoring Hooker’s status, lest
his services be lost to the nation. The Pall Mall Gazette gave the scientists its
full support and demanded a full parliamentary investigation. The Economist
pleaded with the Prime Mmrster to teach his ministers the importance of
delegating duties to experts 4 The “established” Civil Service Gazette (July
13) surmised “It might be taken for granted that, even if chapter and verse
had not been given, that the eminent men who signed the protest which has
now been made public would not have adopted that extraordinary and
unusual course had not the circumstances imperatively demanded it.” Even
The Times (July 8, 1872) stood back in wonder—

We can only ask, as this Government has given us repeated occasion to ask, what is
the use or need of provoking all this animosity? Even if a little more money is spent
at Kew than a rigid economist would justify, the nation gets full value for the
expenditure....It is not, after all, the money bestowed on such establishments...which
burdens the country and perplexes the Chancellor of the Exchequer.”

In the meantime, certain conﬂrets of loyalty were appearing. Lubbock,
mindful of his place in the party, prrvately sent an advance copy of the
memorial to Gladstone, and carefully reworded the motion before Parliament
from “Correspondence with the Board of Works” to ‘“Correspondence
regarding changes to be made in Kew Gardens” to avoid additional
embarrassment to the Government. But his caution was perhaps unnecessary.
The front bench was speedily coming to Hooker’s side. As H.A. Bruce
remarked on seeing the memorial:

I don’t think that he |Gladstone] could have known-I am sure I did not—how much
the country owes to you and your father.

At the Treasury, Lingen made a last minute attempt to avert parliamentary
debate by a conciliatory letter to the Board of Works,97 answering four
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letters of Hooker, but the situation was beyond recovery. On June 24,
Lubbock moved in the Commons for the papers to be printed. The
Government tried again to delay proceedings, but all to no avail. “Huxley is
perfectly disgusted with Lowe”, Hooker told Tyndall, “and altogether
Science under Government is in a pretty mess.”98 Gladstone, bound by
collective ministerial responsibility, tried to keep the matter out of question
time and even visited Hooker at Kew,99 in hopes of reaching some amicable
settlement.

Norman Lockyer reported to Huxley that Gladstone had garbled the
account of Ayrton’s explanations. Hooker was dumb founded. Moreover,
through the pages of Nature came an attack on Hooker by Huxley’s old
enemy, Sir Richard Owen, who persuaded Ayrton that Hooker was trying to
have the British Museum botanical collections moved to Kew. It now
appeared that Ayrton, acting on Owen’s advice, was trying to disestablish
Kew by “worrying” Hooker out in order to transfer his collections to Owen’s
empire.

By mid-July, annoyed at the Government’s delay in producing the
correspondence, Derby decided to move for a discussion in the Lords.
Huxley, dismayed by Lubbock’s indecision, was also anxious to get on. “We
have everyone with us”, he declared, 199 and surely it seemed so. James
Bateman, F.R.S., conveyed to Hooker the support of the country’s leading
botanists and agriculturists.lo1 Resolutions of support also came from the
Zoological Society and the Royal Horticultural Society, led by Hooker’s
son-in-law (and successor) William Thiselton-Dyer. The press alerted Scottish
scientists, who shared Sir Robert Christison’s sorrow at this ‘“dash of
insanity”—

the folly, rashness and ingratitude of the man, who would dare to assault at its very

heart an establishment, which, almost alone in all England receives universal applause
in all quarters....

The Royal Society of Edinburgh spontaneously sent Gladstone a resolu-
tion signed by Christison (as President); P.G. Tait, the physicist; Wyville
Thomson, the oceanographer; A.C. Crum-Brown, the chemist; Archibald Geikie
geologist; William Turner, the anatomist, and George Buchanan, the meteor-
ologist. George Chalmers, of the West India Committee, wrote Gladstone that
Kew was so important to his planters and merchants that Hooker’s
resignation would be a “national misfortune”.103 Letters to the press also
came from abroad. A former Harvard professor wrote the Standard that “Mr.
Ayrton would not be missed outside his own party. Dr. Hooker belongs not
only to England but to the whole civilized globe.”lO4 Letters of sympathy
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came even from Edward Barry of the National Gallery, who had also suffered
at Ayrton’s hands.10%

There were few attempts to counter this growing wave of sympathy. As
Hooker said, the papers continued “to make a prodigious clatter.” 100 The
Telegraph made some kind remarks about Ayrton; a clerk at the Stationery
Office tried to explain that the confusion over the publication of the Flora of
Tropical Africa was not Ayrton’s fault, and that “even the Devil should have
his due.”197 But the only serious support of Ayrton came from men whom
Hooker had sacked, or who had grudges against him.198 The lesson was
clearly before the press: “A prudent official”, wrote the St. James’s Magazine
(July 19, 1872), “would almost as soon put his finger into a hornet’s nest as
treat a scientific man with contumely”. Scientists were “not a patient
generation, they are conscious of enjoying high general estimation, they know
their own importance and they certainly have the merit of standing by one
another.”

When Lubbock moved for a Commons debate in the week of July 21,
Ayrton dug in his heels, assured everyone that he would not go without a
fight and prepared a memorandum for the Treasury criticizing Hooker for
injudicious management, and excessive expenditure. Ayrton reinforced his
anti-scientific stand in July, when he objected to a set of Sir Frederick Abel’s
guncotton experiments in Downing Street which unexpectedly smashed
neighbouring windows. “There was only one person rejoiced and that was the
triumphant Ayr’(on.”109

V1. KEW MOVES TO PARLIAMENT (July-August, 1872)

The Prime Minister, for practical reasons, was unwilling to let the matter
slide into a debate. It was rumoured in Nature10 that if the debate were to
occur, “the Government, if they had ventured to support Mr. Ayrton, would
have been beaten.” On July 24, the Treasury addressed a Minute to Ayrton
which tried to oil the differences between the First Commissioner and
Kew.111 This Minute, soon reprinted in Nature, defined Hooker’s position as
head of the botanical division, asserted that “no alterations...in the scientific
branch of the department should be made without the Director’s concur-
rence”, and agreed that “in various cases Dr. Hooker should have thought
that he had just cause of complaint...”112 The Treasury note was, in effect, a
rebuke to Ayrton. Five days later, Lubbock asked Hooker to be guided by its
attempt at an amende honorable. Gladstone assured Lubbock that Ayrton
meant no offence, and had expressed the hope that Heoker could be
persuaded to withdraw his charges.113

On July 26, the correspondence was finally presented in print to
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Parliament as a Blue Book of 77 expensive folio pages.114 It was a medley of
letters, at once over-abundant and incomplete. Much trivia was included, but
all correspondence with Gladstone himself was absent. The Blue Book was
reviewed at length in The Times, the Daily News, and the Daily Telegraph.
The scientists were pleased at their ability to raise a storm. “How well the
Times has behaved”, Tyndall wrote from Switzerland, “That last article was
capital and I have thanked the editor for it.”115 The Telegraph (July 29)
hope that a little gentillesse would end the dispute and good manners prevail.

Lord Derby congratulated Tyndall on Hooker’s success. The published
correspondence and the Treasury Minute, though written “in the guarded
language familiar to official men”,116 were to be taken as signs of victory.
On Monday, July 29, Derby spoke on the subject in the House of Lords.
Before a crowded gallery, Derby reviewed the case again, this time in the
hearing of Ayrton himself, who stood at the bar of the House.117 In the
event, Lubbock, quietly faithful to Gladstone, asked to withdraw his motion.
A settlement seemed near.

Unfortunately, the Government was not free of troubles. Hooker was
displeased by the Treasury Minute because it suggested that botanical
responsibilities could be separated from horticultural ones, and that the latter
could be placed under Ayrton. Moreover, the printed correspondence
included a memorandum by Richard Owen, written at Ayrton’s request,
which claimed that Hooker had recently given evidence to the Devonshire
Commission, suggesting that he might usurp the biological work of the British
Museum, which Owen was then trying to move to new quarters at South
Kensington. Because Owen’s memorandum appeared before Hooker had seen
it or had time to reply to its charges, Hooker again angrily protested, and
again hopes of a settlement faded. Hooker told Lubbock that he could not
withdraw his charges unless Parliament were told that Owen’s statements
were false, and unless Gladstone sanctioned a new role for Kew’s director.
Under the circumstances, Lubbock again tried to mollify Hooker’s anger, and
assured Gladstone that Hooker would withdraw his imputations if Ayrton
would only accept the Treasury Minute 118

In Hooker’s view, there had been but three possible solutions—Ayrton’s
resignation, his own, or the separation of Kew from the Board of Works.
Paradoxically none of these happened. Instead, on Thursday,August 8, only
two days before the end of the session, the House of Commons endured what
Reginald Palgrave, then Speaker, called “the pain of a horrid discussion”, 119
All attempts to stop a debate in the Commons were ended by Henry Fawcett
(M.P. for Brighton), who independently brought the subject up as a
Parliamentary Question. Ayrton had heard the case against him in the Lords,
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and caught the scientists’ lobby unprepared. For them, the ensuing debate
which filled 48 columns in Hansard, was a fiasco. Compelled by Fawcett’s
Question, Lubbock reluctantly recounted the case to the notice of the House.
His twenty-minute speech was seized upon by the Liberals, led by R.B.
Osborne (Waterford City), McLaren, and Gladstone himself. Ayrton assumed
the role of the injured party,1 20 and accused Lubbock of attacking him
“without proper notice”. Claiming that Hooker had misrepresented his
actions, Ayrton admitted he took Owen’s advice, as a “disinterested
opinion”. More important, Ayrton accused the scientists of working behind
his back, of agitating without consultation for a new department, and of
placing themselves above the law. With sweeping rhetoric, which won much
sympathy in the House, Ayrton concluded that:

“Jt would be a principle fatal to the administration of the public service if you were
to allow it to be proclaimed that there is any one person who occupies such a
position that he is entitled to dictate to his official superior, who is invested with the
discharge of public duties, or to the Government, the course which they are to
pursue.”

Gladstone rose when Ayrton finished, and assured the Commons that
Ayrton had been innocent of evasion, and guiltless of any intention to give
Hooker offence. He took quick political capital from observing that none of
Hooker’s advocates (save Lubbock) were present, but closed with a plea to
“bury in forgetfulness the recollection of these differences.” Hooker’s
distress, Gladstone concluded, had been caused by his own extreme
sensitivity: ... “scientific men, as they are called by the exclusive appropria-
tion of a title which I must protest against, have a great susceptibility. It is
natural that it should be so. But independent of that, those who are not
accustomed to enter into our sturdy conflicts take reproof in a much more
serioilgzmarmer than we who are hardened by long use are accustomed to
do.”

Ayrton had presented himself, in the words of the Saturday Review
(August 10), as the “helpless victim of a scientific tyrant.” He may have
displayed what Huxley called a ‘“characteristic mixture of shiftiness and
brutality”1 23, but Ayrton had vindicated his role as a minister. Moreover, he
had once again the support of Gladstone, who supported Ayrton, it seemed,
with more energy than seemed necessary. The tables were turned: Hooker
was asked to withdraw his statement or resign.

Derby immediately regretted that the scientists had not been content with
the half-apology from the Treasury. The Times (August 9) criticised the
Government for not allowing sufficient time for an adequate debate after
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such a long delay, but it also urged that Hooker apologise for his indiscretion
and Ayrton repent of his vehemence.124 The Spectator of August 10 felt
that Hooker was left to bear unjustly the whole weight of the crowd’s
displeasure. Two days later, Hooker wrote to Ayrton volunteering to
withdraw any imputations of a personal character, but this Ayrton now felt
was not enough. The authority of the First Commissioner was still at
stake.125 Ayrton, glorying in his vindication, demanded that Hooker retract
not only all personal remarks but also all official criticisms he had made of
the First Commissioner.

Hooker’s friends advised strongly against a categorical retraction which
would take the whole issue back to square one. When Ayrton repeated his
demands, on August 20, and 21, the Prime Minister wrote personally to
Hooker, for the first time in the controversy, and agreed to talk with Ayrton.
Derby wondered why Gladstone had left the whole issue so long. “Hasty and
violent he may be, but love of justice is his strong point.”1 26 But Gladstone
hung back, and refused to commit himself to altering Hooker’s post or status.
When Hooker again drew up a list of grievances and offered to submit it to
arbitration, Gladstone declined. Ayrton crowed with triumph. “Your several
letters”, he wrote Hooker on September 4,

have relieved me of the necessity of taking any further notice of your letter of 30
October last to Mr, West which would appear to have resulted from your failing to
appreciate the facts and to write about them in appropriate language.

Had you been guided by the better judgment of Mr. Gladstone, and of that to
whom he referred you on the subject...you would have been saved from writing the
letter to question which is now shown to have been groundless.

It is desirable that in future all communications respecting Kew Gardens should be
carried on between the Board of Works in which the powers and duties of
administering them are vested by law and yourself as its subordinate officer in the
manner which has been explained to you by the Secretary of the Board.

The scientists’ arrows failed against the shield of ministerial responsibility.

By mid-September, Nature expressed the hope that it had seen the last of
the Ayrton-Hooker dispute. Indeed, the political dust settled quickly into
quiet hostility. The settlement, in fact, was no more than an armistice. No
apology was ever made by Ayrton, and no retraction by Hooker. The hostile
camps merely moved apart, and viewed each other with cool contempt.

The debate had of course, gone on too long. The contestants wearily
dispersed. Hooker retired from the field in nervous exhaustion. On September
28, Tyndall left for his lecture tour in the United States, and Huxley turned
back to his research. But Ayrton’s victory had a Pyrrhic outcome, not least
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because the scientists’ memory was likely to be much longer than the
Government’s political lifetime. In November, 1873, just eleven months after
the debate reached its denouement, Hooker was elected to the Presidency of
the Royal Society, and his views assumed an importance no government
could ignore. In the meantime, Gladstone took steps to ensure that the
“Ayrton incident” would not reoccur. In August 1873, using a Cabinet
reshuffle to propitiate public opinion outraged by the great Post Office
scandal,128 Gladstone “promoted” Ayrton to the office of Judge Advocate-
General, where his personality could do less damage to the Government’s
reputation.129 At the same time, Gladstone appointed Lyon Playfair, the
leading parliamentary “statesman of science, to the office of Postmaster
General for what became the closing six months of his administration.13°

Gladstone transferred Ayrton without regret, but with a strict sense of
absolution: he later wrote that if he had had “the same task to encounter in
the case of a few other members of the Cabinet, his office would become
intolerable”:

But before a public servant of this class can properly be dismissed, there must be not
only a sufficient case against him, but a case of which the sufficiency can be made
intelligible and palpable to the world. Some of his faults are Vf?,l serious, yet he is as
towards the nation an upright, assiduous and able functionary.

At the cost of much public sympathy, Gladstone had done his duty by his
Minister.

CONCLUSION

On the face of it, no one had won a clear victory. Hooker’s job was spared,
and Ayrton had miraculously survived. The bouleversement of August had
come as a complete surprise, and “a well-planned campaign had turned out a
fiasco”.132 Appearing wise after the event, Huxley agreed that “So much
depends in this matter, not only upon what is done, but how it is done, that
unless you can see an idea carried out it is dangerous to suggest it.”133 From
the Ayrton incident, there were valuable lessons to be drawn. In the later
judgment of his contemporaries, Hooker should have remained quiet, rather
than moving eccentrically upon a doubtful interpretation of Gladstone’s
ambiguous statements, and letting Tyndall’s tempestuous style govern his
actions. Sir Algernon West recalled, with pardonable hindsight, that “Ayrton
had an evil tongue, but I confess that I thought him the more reasonable man
of the two.”134 Allowing that moderation is rare among missionaries, the
scientists’ outrage nevertheless seemed naive to experienced parliamentarians.
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Within the scientific circles of London, the debate continued to glow long
after August. In January 1873, Huxley reported that “the tail of the
Ayrton-Hooker storm is drifting over the scientific sky in the shape of fresh
attacks by Owen .... Hooker answered the last angelically and I hope they are
at an end.”13% But the attacks were not over. Hooker remained Director of
Kew until 1888, but relations with Owen were strained until the natural
history collections of the British Museum were safely ensconced in South
Kensington in 1881, and until Owen retired in 1883.136

In an administrative sense the incident was important for three reasons.
First, it marked one stage in the transformation of the amateur natural
scientist into the professional “scientific civil servant”, subject as any other
civil servant to the rules of central departmental authority. From 1870
onwards, this process began to raise fundamental questions about the
accountability of scientists, their role in Government departments, and their
wish for independent access to Parliament—a process which ultimately led
after 1918 to the “Haldane principle,” and to scientific Research Councils,
answerable to Parliament through the privileged route of the Lord President
of the Privy Council. On Douglas Galton’s retirement from the office of
Director of Public Works and Buildings in August 1873, the post of Director
was abolished, and the Office of Works was reorganized to permit closer
contact between administrators and professional men.!37 But the question of
departmental control versus scientific autonomy, already gaining wide
recognition, would reappear in different guise time and again throughout the
next hundred years, reaching its most recent climax in the public debate
surrounding the Rothschild Report.1 38

Politically, the Ayrton incident soured relations between men of science
and Gladstone, and contributed to the growing sense of disillusionment with
Liberalism which was noticeable among many leading men of science during
the last quarter of the century. This was in effect one of many occasions
when opinion would be divided by Gladstone’s policies; the debacle of
Gordon at Khartoun in 1885 and the “iniquitous” Home Rule Bills of the
1890’s13% would be others. Huxley and Tyndall eventually rejected
Gladstone as an intellectual opportunist, and compared him to “one of
those spotted dogs who runs on in front, but is always turning round to see
whether the carriage is coming.”140

In a direct political sense, the incident served to drive a further nail into
the coffin of Gladstone’s embattled and divided Government. Nonconformist
opposition to Forster’s Education Act, widespread disenchantment with
Liberal foreign policy, and a public weary of ‘“dull administrative reform”
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and interminable attempts at “Irish experimental legislation”, all reacted
together in the political alembic, driving the Liberals towards defeat. Ayrton
merely added a catalyst, hastening the Government’s fall on the Irish
Universities Bill in early 1873. Gladstone’s “range of exhausted volcanoes, as
Disraeli had described them, struggled in office until January 1874, when the
General Election returned Disraeli and the Conservatives with a solid
majority. In January 1875, Gladstone resigned from the leadership of the
Liberal Party, and remained in the background until the Midlothian campaign
of 1880. Ayrton was soundly defeated by a Conservative and two other
Liberals at Tower Hamlets, and polled less than one-third of the votes he had
won in 1870.141 He retired from politics, and died in 1886.

Acton Ayrton had laboured under many disadvantages of personality and
background which were not in themselves representative of any political
party or its policies. Moreover, his perilous candour and undoubted concern
for public accountability suggested thoughtless virtue rather than calculated
aggression or deliberate intrigue. Nevertheless, his lack of grace and his
apparent disregard for the traditional freedoms enjoyed by scientific men
revealed an indifference which many were willing to identify with Gladston-
ian policy towards science. In the last analysis, both Hooker and Ayrton,
heirs to rival traditions of the “gentleman amateur” and the “iconoclastic
Radical”, were representative of life-styles that were gradually passing from
English public affairs. In the late 1870s, as men of science were rather better
treated by Disraeli and even better by Salisbury, the issue of “Mental
Darkness in High Places” was momentarily defused. But the taste of political
combat was not soon forgotten, either by Hooker, by Huxley and
Spottiswoode (who succeeded him as Presidents of the Royal Society)142, by
Tyndall or by the learned community at large. As the Art Journal declaimed
on July 27, 1872, “Science has spoken as she never spoke before™. In the
stalemate of 1872, the scientists perhaps lost a political skirmish. But through
it they asserted their right to be heard.

FOOTNOTES

*Manuscript materials concerning the Ayrton incident are chiefly to be found in the
Hooker collection at Kew (abbreviated in text as “Kew Papers™), and in the Tyndall
collection at the Royal Institution. I am indebted to the Librarian of the Royal Botanic
Gardens, Kew and to the Ministry of Agriculture, Fisheries and Food for permission to
use and cite the Kew Papers, and to the Librarian of the Royal Institution for permission
to cite letters from the Tyndall papers. No private papers of Ayrton could be traced. A
brief discussion of the incident is given in L. Huxley, Life and Letters of Sir /.D. Hooker,
(London: John Murray, 1918), Vol. II, ch. XXXV.
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either Dr. Hooker or Mr. Ayrton had to resign, “the former would be a great loss” but
“the room of the latter is far preferable to his company.” (July 9). The Tory Globe
dismissed Ayrton as a “beggar on horseback™, a “suburban demagogue beloved for the
ill-breeding which simulates independence, and the manners of a rough with the top
dressing of a “swell”, (July 9). “It is not very easy”, concluded the Guardian “to
comprehend Mr. Ayrton’s object in offending against the ordinary rules of taste and
manners whenever he gets an opportunity”. “There might be a question”, said the
Guardian, “as to the tower of the Law Courts or as to the lighting of Westminster Clock,
or as to the preservation of public monuments, but there is none as to Dr. Hooker and
Kew”, (July 10).

By Saturday, July 13, the week of scandal had reached a climax. The weekly Gardeners
Chronicle published a Punch-like parody of the episode and collected new reports from
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all the daily papers. Even the Civil Service Gazette indicted the Prime Minister for
defending Ayrton and questioned the fate of a ministry which defended him. The
Saturday Review thrashed Ayrton for his policies generally. (July 13, 1872).

The following week saw more press interest, different papers rivalling each other with
stories of “Mr. Ayrton Again”, or the “Ayrton Scandal’” and “‘the Suppression of Works
by the Commissioner of Works™. [The Greenock Telegraph and Clyde Shipping Gazette
(July 16), The Edinburgh Courant (July 17),and the Glasgow Herald (July 18).] Punch
(July 20) mocked Ayrton in a poem entitled ‘““Noble Savage”, while the Sporting Times
said that to call Ayrton a noble savage was to “insult Nature” (July 20). The Cambridge
Chronicle saw an ominous parallel between Ayrton’s folly and the attitude that had
recently sent HMS Captain to founder at sea for want of accepting scientific advice. Such
slanders were ““far too expensive for the nation when they sacrifice the best talent of the
country to gratify a false and costly economy” (July 20).
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I have chosen to discuss the perhaps not very well-known case of
westernization of Madagascar in the early part of the nineteenth century for
two main reasons:

The first is that I feel a strong personal sympathy with that small group of
European diplomats and what we would today call technical advisers, who
decided to turn 19th century Madagascar into the “Little Europe” of the
Indian Ocean.! Without the help of any Ministry for International Coopera-
tion, or United Nations Technical Assistance Programs, or the International
Bank for Reconstruction and Development, or UNESCO, they undertook, by
themselves, over 150 years ago, many of the present-day activities of these
sophisticated modern international bodies. They failed in the attempt: to a
certain extent, I am afraid, like many of their better-known successors, who
have the advantage of operating in a world which at least knows the use of
remedies against malaria and yellow fever. But the lessons which can be
derived from this failure are quite relevant to the contemporary historian of
science and to students of modernization problems.

The second reason for my choosing Madagascar as the topic of this paper is
my belief that in the field of transculturation, or social change and
development, one of the great obstacles to the understanding of the reasons
why some societies “succeed in succeeding”, and others do not, lies in the
success itself. The final results of successful transculturation (as in the case of
Japan and Israel) seldom allow a clear post-facto vision of the complex
process which has brought them about. I remember the remark made by an
African student to an Israeli who was showing him a six-month-old motorcar
assembly plant in Nazareth, and telling him that unlike in Detroit, where
nobody could show how a factory originally started, here he could see the
very inception of a car assembly plant. The African replied: “Can you also
please show me where these machines conceal the 4,000 years of Jewish
history?”

*] am indebted to Dr. Yehuda Elkana and Mrs. Lydia Aran for their comments and
critical reading of this paper.
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Madagascar is quite a different case: every piece of the machinery created
in the attempt to westernize and industrialize that country some 150 years
ago is scattered about and available for study. Like the pieces of a toy,
broken before it was completed, the works of the unsuccessful, pre-colonial
modernization attempt lie before the eyes of the historian and the social
scientist.

The purpose of this paper is to show how some, at least of these relics, if
properly interpreted, can offer some interesting insights into the mechanism
of the modernization process in a non-European society.

I shall attempt to do this firstly by presenting a very concise description of
the Malagasy situation between 1820 and 1856; secondly, by suggesting an
interpretation of the motivations of the main actors involved in the
modernization process in Madagascar (namely the indigenous aristocracy, the
Protestant missionaries, the British military and political advisors, and the
European adventurers who replaced them); and thirdly, by submitting the
claim that it is possible to reach a better understanding of the reasons for the
failure of Malagasy modernization—and through this, of some of the problems
facing developing countries of our time—by looking into the relation between
the carriers of modernization and the authority for which, or under which
they operated.

1. THE HISTORICAL BACKGROUND

It is generally agreed that the year 1810 represents a turning-point in
Malagasy history. This was the year in which radical changes took place in
and around Madagascar.

In 1810, Ile de France—or Mauritius, as the island had previously been
named by the Dutch in honor of Maurice of Nassau—was lost by France to
the British in the wake of the Napoleonic Wars. Mauritius was the *“pearl” of
French possession in the Western Indian Ocean, the “entrepot” for the now
substantially reduced colonial empire which the pre-revolutionary Paris
government had tried to create on the west coast of India. However, the other
French island in the area, Bourbon—better known today as La Reunion—
smaller but at that time more populous than Mauritius, was returned to
France following the Treaty of Paris of 30th May, 1814, probably because
the British found it difficult to replace a Bourbon on the throne of France
and at the same time deprive him of the island which bore his family name.

The treaty, however, made no mention of Madagascar, the huge
island-continent where the French had for a long time been trying
unsuccessfully to enlarge their scattered coastal bases. This great island was
soon to become an object of contention between the governments of Paris
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and London, both acting under the pressure of the European settlers of the
two, tiny, and now politically separated islands of Mauritius and La Reunion,
who regarded Madagascar as their national lebensraum.,

French-British rivalry over Madagascar began in 1816, when the French
governor of La Reunion attempted to revive the presence and influence of
France on the southern and eastern coasts of Madagascar.

He was stopped by the British Governor of Mauritius, Sir Robert
Farquhar, who claimed that in the archives and the official French
publications of the Island, the French establishments in Madagascar were
described as dependencies of Mauritius, The French appealed to London
where, in deference to Louis XVIII, they were informed by Lord Bathurst
that Madagascar was not to be considered a dependency of Mauritius.

Sir Robert Farquhar, who did not share his government’s views and was
aware of the political turmoil inside Madagascar, decided to support the
native party most likely to oppose the French. These were the Merinasz, and
it was with their leader, Radama, that the British Governor of Mauritius
established diplomatic contact. As long as Radama lived, the British influence
remained supreme and unchallenged in the highlands of Madagascar, while the
Merinas, with direct British help, extended their political control from the
center of the island to its coasts, expelling the French from their maritime
“comptoirs”, and bringing under one central political rule most of the tribes
of Madagascar.

After Radama’s death in 1826, his successor, Queen Ranavalona I,
embarked on a new policy of total political isolation: in 1829 she fought the
French on the eastern coast. Not receiving much concrete help from the
British in this venture, nor being able to distinguish very clearly between
France, Britain or any other white man’s country beyond the seas, she
refused, in 1830, to renew the treaty with Britain, and later expelled all the
British missionaries who had established themselves in the country. Foreign
influence, and in particular Christian influence, was considered by the new
xenophobic government of the queen as a threat to the security of the
country. In 1845 the queen’s army fought a joint British-French naval
expedition dispatched to protect European traders who were trying to break
the economic isolation imposed by the Queen, and whom the Malagasy
wanted to keep under their own jurisdiction (making them liable to
punishment by death or slavery). The British later had to pay a heavy fine to
be allowed to trade again with Madagascar. .

After the queen’s death in 1861, her son, Radama I, deeply influenced by
Christian teachings and by a French adventurer Jean Laborde,3 reversed her
policy and threw the country open the Europeans, offering the French a
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virtual economic monopoly over the country.4 In 1863 he fell victim to the
reaction of the more conservative elements in the country.

Thereafter the Malagasy struggled to maintain an uneasy balance between
foreign influence and political independence under two more queens,

Rasoherina (1863-68) and Ranavalona II (1868-83), who converted to
Christianity. In spite of the notable efforts at modernization made by the
government under the able Prime Minister, Rainilaiarivony (who ran the
country from 1864 to 1895), the abolition of slavery and the adoption of an
advanced code of law, the country could not oppose the spread of European
influence.® In 1885 the French established a protectorate over the island with
the consent of the British, and in 1896 the country was annexed to the
French empire as a colony, the last queen of Madagascar, Ranavalona III,
being exiled to Algiers.

Bearing in mind this general historical background, it is now possible to
turn to the more specific story of the process of modernization which took
place in Madagascar, and more particularly in the Merina highlands, between
1820 and 1860.

On the initiative of Sir Robert Farquhar, a British officer, Captain Le Sage,
accompanied by 30 soldiers, was dispatched to Tananarive in 1817 to sign the
first treaty of friendship and commerce between Britain and the Merinas
kingdom. This treaty was followed by another one, negotiated by James
Hastie, a Scottish sergeant from the Indian Army, who later became British
Resident in Madagascar and the driving force behind the British policy of
technical cooperation there. In this second treaty, King Radama undertook to
put an end to all slave-trading with the outside world (and promised to punish
with slavery anyone engaging in the trade from then on). In exchange he was
recognized as King of Madagascar by the British, and given a yearly grant of
Spanish dollars, guns, powder, military uniforms and horses.

The agreement was accompanied by a British promise to train young
Malagasies in England and in Mauritius in useful trades. This agreement,
signed between the London Missionary Society and the King’s representatives
in 1821, is probably the first treaty of technical cooperation ever made
between an African state and a European country.6 It contained, inter alia,
what could be called a guarantee against “brain drain, the British Missionary
Society being asked to return the young Malagasies home at the end of their
studies. So started that British-Malagasy cooperation for the modernization of
Madagascar which had a deep social impact on the tribal, underdeveloped and
traditional Merina society.

The Merinas are a very curious people of mysterious origin. They come
from Melanesia but how they crossed the Pacific and Indian oceans, when
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they crossed them, and how they penetrated into the heart of Madagascar,
the highlands of Imerina (Imerina meaning “the place where the eye can look
far away””)—is still a much-debated subject.

They are one of the 21 “tribes” of African, Arab, Indian, and later on, of
European origin, who form the present-day population of Madagascar.
Together with the Islamized Sakalava, established on the north-western side
of the island, they remained from the 16th century onward the most active
political element in Madagascar.

From their powerful neighbors, the Sakalava the Merina—or Hova—took
many of their feudal political institutions.” When, earlier, they developed—
apparently independently—the technique of growing rice in irrigated paddies
instead of in the ashes of burnt-down forests (like their predecessors in the
highlands, the Vazimba), an agricultural class of landed proprietors interested
in peace and security began to grow up alongside the military, slave-trading
aristocracy.

Merina culture remained for a long time backward and unbalanced: it did
not know the use of the wheel, but understood the basic principles of
hydraulic engineering; it developed a common language throughout the
island—but no writing. To provide some of the necessary means of
government, the Hova kings imported “magicians” in the 16th century from
the small, Islamized group of Antehdro in the south, who knew the secret of
the Arabic alphabet, and guns from the Arab traders in the north.?

At about the time of the French Revolution, a great leader, Andrianpoini-
merina, unified the highlands of Imerina, gave his people a new political and
administrative organization, more progressive legislation, and for the first
time envisaged the unification of the whole island (which is as large as France
and the Benelux countries put together) 0 He did not, in fact, go beyond the
limits of a great tribal ruler, though some historians regard him as a
revolutionary innovator. At all events, it was left to his son, Radama I, to
take the crucial step of admitting into his country the new “magicians” from
beyond the seas—the European missionaries, advisors and soldiers.

The bargain which he struck was simple: he stopped selling slaves abroad,
thus depriving his country and his aristocratic military class of their major
exchange commodity. In exchange for joining the British in the great
anti-Slavery campaign, he received weapons and military advisors, which
made his army so powerful that he could conquer his neighbors. The political
advantages for the king were evident, the economic ones for the Malagasy
military elite much less. Although they were still free to enslave their
captured enemies, the fact that they could use them only for work at home,
and not sell them abroad, reduced their price and was more beneficial to the
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rice-growing “bourgeoisie” than to the military aristocracy, which was soon
forced to make way for the growing trading-military plutocracy. This created
strong tension in the society favoring an unstable political compromise
between the military, the great land owners and the old aristocracy, which at
the death of Radama brought to the throne Queen Ranavalona, one of his
wifes, instead of his son and his pro-Christian, innovating brother. Rana-
valona was chosen for her faithfulness to the native religion and customs,
while all the pro-Christian, pro-British and modernizing members of the
King’s family, including her mother, were quickly disposed of by the new
ruling clique. This was not enough to stop the process of westernisation since
the King had imported the white “magicians” to teach new trades to the
people and the secret of writing to his officials. Their work and their religious
teachings were upsetting the traditional society. Furthermore, Radama I had
established himself as the undisputed controller of the modernization process
and a political arbiter of the conflicts and currents which this process
unleashed. Since he had the authority to do this, but no one after him, the
missionaries became a direct challenge to the authority of the new rulers.

We can find, therefore, in the Imerina highlands in 1820, many of the
elements—albeit in embryo—of a contemporary modernization drama in an
undeveloped country: imported development versus traditional backward-
ness; private initiative versus government-controlled modernization; mass
modern education versus indigenous cultural tradition; technical assistance
and westernization versus tribal anarchy and xenophobia; economic develop-
ment versus political decay; new social and religious values versus old
traditions; diplomatic intrigues versus dispassionate self-sacrifice; hopes for
quick development versus frustration from slow advance.

Even a powerful traditional ruler like Radama I with a mind open to
innovation but with a clear understanding of his limitations, had to fight
against strong political and religious resistance groups which saw in
innovation in general, and in innovation imposted by foreigners in particular,
a challenge to thelr status, authority and vested interests. When, in the great
Kabary of 1820 1 he sought approval for the introduction of foreign
innovations and the banning of slave-exports (almost paraphrasing Bacon’s
dictum—Science is power), his aims were probably not understood by his
people, but his actions were trusted as those of a legitimated leader. The
king’s weaker successors could not without risking internal revolt continue to
promote innovations—which they needed mainly for military purposes. They
turned for help and for legitimation of their collaboration with foreign
‘experts’ to the traditionalist elements. These latter were prepared to accept
technical innovations such as guns, factories, new building techniques, soap
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and furniture production etc.—but not the economic, social and political
changes which would have been indispensable, if the work of the Europeans
established in Madagascar were to become part of a general process of
modernization. More than anything else, they were afraid of the religious
ideas which the British missionaries insisted on importing into the country
together with education, trade and technical skills. Ramada I had been able to
strike a balance between imports and the spread of foreign goods and foreign
ideas. His successor could not, since by the time of Radama’s death foreign
goods and ideas had snowballed into a foreign “progressive” party opposed to
the indigenous traditionalist one. They therefore resolved that the country
should retreat into a state of complete isolation, within which they would
separate foreign goods which needed to be imported, from foreign ideas
which had to be suppressed. There followed many years of great investments
in military industries accompanied by ruthless persecution of native Chris-
tians; of fabulous social and economic opportunities offered to a handful of
European adventurers combined with strict control over their political
behavior and religious teaching. The later rulers thus choked off all possibility
of any self-sustained development.

But the fact that both during the time of the British missionaries (up to
1835) and the time of the European adventurers who followed them (up to
1857) there were never more than a dozen foreigners at any one time
involved, raises an obvious question: was the Malagasy experiment in
modernization an experiment carried out, so to speak, in a laboratory
test-tube, so unique that it cannot serve as a basis for any larger conclusions?
Or can it support some general ideas about the interaction between
traditional societies and imported modernization? 1 would say that the
Malagasy case was more of a “spasm” or spurt of development than a process
of development. But just as a neurosis can give insight into the human
character, so can this “test-tube” experiment in pre-colonial modernization,
this “spasm” of development, I believe, help the student of social sciences to
gain some insight into the process of transculturation.

Il. THE “CARRIERS” OF MODERNIZATION IN PRE-COLONIAL
MADAGASCAR

One can distinguish four main groups involved in the process of
transculturation in pre-colonial Madagascar: firstly the missionaries, secondly
the Malagasy elite, thirdly the official political and military advisors, and
fourthly the expatriate adventurers.

The missionaries were far and away the most active and interesting group.
They were all British Protestants, convinced anti-Catholics, which, at that
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time and in that place, meant being anti-French as well.12 They operated as
an organized religious group from 1818 to 1835, and two of them continued
afterwards from 1836 to 1841, in a private capacity, divested of all religious
status.13 All of them had left the Merina kingdom by 1842, and they did not
return there in force until 1861, though the Foreign Secretary of the London
Missionary Society, E.W. Ellis, paid a visit to Madagascar as early as 1857.14

These missionaries were a very small group, almost never more than half a
dozen men at any one time (say twenty souls, including their wives and
children), yet they achieved extraordinary results.1® They transcribed the
Malagasy language into Latin characters, organized a vast native educational
system, over which they presided, and which including about 10,000 pupils
over a period of about 10 years; they introduced the idea of Christianity
more widely and more deeply then the actual number of conversions might
imply; they brought with them “mechanics” (the artisans who introduced
many basic trades into the said island—printing, shoemaking, tanning,
weaving, ironmongery, carpentry, building, toolmaking, and so on). Some of
these “mechanics” showed extraordinary energy and genius, such as James
Cameron,16 who built the first palace for the Queen, created a number of
workshops, trained hundreds of native artisans, taught chemistry and
mathematics at school, and acted as a kind of Robinson Crusoe in an area
thickly inhabited by industrious Man Fridays.

What type of men were the missionaries? On the whole, a small but
significant sample of an identifiable social group in the British society of the
time. Socially they belonged to that lower middle class from England, Wales
and Scotland who, in the wake of the religious revival of 18th century
Britain, regarded their religious activities among the pagans as a kind of
promotlon into the gentleman class.!” To be a church man was already to be

“somebody”: to be a missionary was to add the actual practice of a kind of
upper class way of life.

The spreading of religion overseas, like the spreading of political influence
through colonization, is intrinsically an aristocratic activity: it implies many
values and attitudes proper to the nobleman as conceived by western
chivalry—courage, a sense of superiority mixed with personal humility, a taste
for sport and adventure, a readiness for sacrifice and generosity, a need to
serve and to command at the same time.

The missionaries who went to Madagascar—and elsewhere—were all deeply
convinced of the superiority of their Christian faith; they were ready to die
for it, and often did so. However, their faith also had a political tinge, not
only because it aimed at keeping the French Catholics out of Madagascar, but
because it was part and parcel of a British way of life which they regarded as
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being culturally and socially higher than other cultures and societies, just as
Protestantism, to them, seemed higher than other religions.

Financially speaking all these missionaries had no means of their own and
had to make a living. They were always pestering the “Directors” of the
Missionary Society in London for more money, and were, on the other hand,
encouraged by London headquarters to try and become materially self-suf-
ficient, either by reducing their expenses or by promoting remunerative
trades. This was especially true for the mission “mechanics”, who were
entitled to draw less money on their London accounts than the clergymen.

Once abroad, the British missionaries in Madagascar and elsewherel8
formed a small group of people who made a point of living according to what
they thought were the dignified standards of life of the British gentry: no
easy resolution in a far-away country, submitted to foreign rule, to strong
economic and power temptations, to social pressures and petty community
tensions.'? The missionaries’ diaries and correspondence (which can be
counter-checked against documents from the Malagasy archives) show us how
their work met with unexpected obstacles and how their actions were
misunderstood by the natives, not because they pursued any given policy but
just because their conduct was guided by values, habits and social codes
pertaining to a different society and culture.20 Tied up in these multiple
objective and subjective strait-jackets (like so many of our contemporary
technical advisers), the missionaries had to struggle with problems of status,
faith, money, and their political and social relations with the native
authorities—four problems which I would like to discuss in some detail.

The status problems of the missionaries were in most cases caused by their
constant feeling of living at the periphery of their own and of the native
society. They stood somewhat outside the British society in which they lived
at home and into which many hoped to re-integrate (at a higher social level)
upon their return, thanks to their missionary achievements overseas.
Furthermore, when they did not die of fever or by the sword, missionaries
tended to achieve abroad a position of authority and wealth which was very
different from the poverty and social inferiority they usually knew in
England. British diplomatic reports from Madagascar tell us, in a very critical
way, of their horses and houses, their wives’ dresses and their slaves.21 In
Tananarive, the capital of the Hova kingdom, the missionaries resented this
kind of social control by the official political representative and fought
bitterly against the British Agent in order to maintain direct, and possiblg
more influential channels of communication with the native government.2
Their pressure, in loco and at home, on the British authorities, to promote,
protect and extend their religious activities in the country was at the same
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time persistent.23 If one replaces the word “Agency” with the word
“Embassy”, and “Mission” with “technical aid mission”, one has in the
Tananarive of the 1820’s many of the institutional personal and bureaucratic
problems and intrigues usually to be found today, in newly independent
countries’ capitals, where the representatives of the metropolitan Foreign
Ministries jockey for influence and position with the representatives of the
Ministries for Cooperation, those of the Defence Ministries with those of the
Economic Ministries, and so on.

All this is neither new nor surprising: what is interesting is that the
Malagasy have left us written evidence of how they regarded these foreigners’
squabbles—how they played the (aid) mission against the political mission,
how rapidly they discovered the true social status of each and every
missionary, how they used their psychological complexes, and their feelings of
social marginality or their economic needs as political cards to be played for
the benefit of Malagasy national-and more often—internal political in-
terests.24

One could wish we had similar official records of the attitudes of
contemporary political leaders in the underdeveloped countries to our foreign
aid policies. All we have to rely on instead are the speculations of the experts
on the donor side, who—like the missionaries of old—tend to divide the
actions of those involved in aid-to-development into the schematized
performance of “good” and “bad” Americans, Russians, French, British or
Israelis, etc.

The second important point with the missionaries was faith. Of the
honesty and strength of their personal faith there is little doubt. With one
possible exception, the missionary group which worked for over ten years in
Madagascar gave outstanding proof of its high religious qualities. But not all
their religious activities, however, had either a religious aim or religious
consequences.

I have already suggested how important it was for the British Protestant
clergymen to keep out Catholic ministers with their French influence. Far
more important was the political impact which Christian teaching had on the
political life and structures of Malagasy society. By introducing printing into
a country which had no written language and no transport system apart from
human carriers, they introduced a new, powerful system of communication,
which was so selective (since it could be used only by a small number of
educated men) as to look like a “secret code”, or at least like the basic
condition for joining a powerful social and political “club”.

The Christian message formed the main subject of what was printed, and
taught, together with grammar, arithmetic and trades. Textbooks for reading
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and writing the Malagasy language were based on Biblical texts. Basic
economic and social ideas, essential to modernization of a western type, such
as trade, credit, free organization, democratic systems of decision by voting,
etc., were constantly introduced through religious channels and with religious
terminology. With these ideas came others: revolutionary social and political
ideas such as the equality of man, the dignity of the individual, the rights of
the poor, the morality of a society based on private property, monogamy,
and so on. To accept these ideas and to elaborate on them meant
undercutting some of the political promises on which the traditional, tribal
and aristocratic Malagasy society was based. It was no coincidence that the
decision to expel the missionaries was taken soon after a Malagasy “prophet”
began to preach a new kind of native religion strongly tainted with Christian
ideas. It was also not a coincidence that one of the first quarrels between
King Radama I (in spite of his fondness for the missionaries’ work) and the
missionaries was over the organization and running of the school society,
whose aim was to finance the development of education in Madagascar, and
which was founded with extraordinary foresight in 1826.25

Turning to the second group, the Malagasy elite, we can easily see how
much more impressed they were by the new political and social ideas brought
in by the Europeans, than by their ’cechniques.26 Quite apart from the
human, moral and social inspiration which the Malagasy—a deeply religious
people—derived from Christianity, the new religion, which today would be
called an “ideology”, served as a common denominator for people from
different levels of society. This denominator, by cutting across the traditional
strata, mixed old-established loyalties, provided the framework for new
cooperation or common resistance among people who felt they had common
interests to promote or defend. However, what was lacking and what the
missionaries were unable to create was a set of new institutions through
which to express and coordinate these feelings. This was not due to their lack
of authority (they organized a school system for thousands of pupils, and
their mechanics were capable of building great workshops and even trade
companies), but because they had no control over the sources of legitimation
of the accepted authority. To be Christian or pro-Christian in Madagascar
soon came to mean to belong to a party whose foundations were
alien to the indigenous mind and society. Christianity became an idea to be
fought against by the traditionalist elements in Madagascar, not for what it
said about God, but for what it spurred men on to say about their leaders and
their own rights, on the authority of a foreign god.

Of the thousands of Malagasies who fell victim to the anti-Christian
persecutions which followed the expulsion of the missionaries, few were
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really Christians: they were upper-class people, army officers, merchants,
officials, intellectuals, who had found in the new Christian faith and ideas a
new and wider political framework for the expression of, and new
justification for,their views and interests. They had thus become a danger to
the traditional vested interests and elites in the country.27

If we substitute the words “capitalism” or “Marxism” for the word
“Christianity”, the old quarrel between the Malagasy government and the
missionaries takes on a modern form. “You should give us the tools”, said the
Malagasy government to the Europeans, “and we will do the job”. To which
the retort of the European missionaries was: “The tools are part of western
Christian civilization: without accepting its values, you cannot use its tools”.

The Malagasy attempt at modernisation was beyond their ability. Valid for
societies like Japan, India or China, which could oppose to the “metaphysics”
of the West their own “metaphysics”, and their own compact body of
traditional learning to the foreign culture, it was totally unpractical for
Madagascar. In fact, when the meeting of two cultures takes the form of a
clash between a highly developed culture and a very weak one, then the
cohesion of the group belonging to the more developed society and working
with a sense of mission becomes all important: not only because of the
combined energy it can develop, but for the choices it makes of subjects to be
taught and those to be withheld.28

In the case of Madagascar, the choices made by the Protestant missionaries
were largely independent of the wishes and needs of the recipient party, since
they, the “giving side”, were passionately attached to the vision they had of
their own values, and of their own appreciation of what was good or bad for
the recipient side.

As for the young Malagasy sent to England to study, they were
immediately caught upon their return home in the dilemma of what they
should teach. Quite apart from their resentment of being put under the
supervision of foreigners (which sometimes created personal tension), they
had to face the fact that they could not detach the tools they were using
from the intellectual background which produced them. (Where were they to
take the text of the lessons to translate from, if the Bible was the only
literary material available to them?)

They were supposed to inherit the white man’s knowledge and pass it on
to their fellow natives. In fact, because of the white man’s suspect political
position in the Malagasy society, the only thing that the native trainees could
do was to despise the values of a culture they could not master. Instead of
being a source of even limited information, they become a source of faulty
communication to their fellow countrymen. The foreign message they were
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supposed to pass on, even if correctly translated into the native language,
became distorted and unintelligible for their pupils because the native
teachers could not convey the values underlying the message. They used
much of their newly acquired foreign knowledge to fight those people whose
very presence represented a permanent witness to their lack of knowledge.29

The political and military advisers to the Malagasy were, on the whole, a
third and far less complicated group. They had the advantage—unlike the
missionaries—of belonging to institutions which possessed clear and defined
aims, which exercised some sort of disciplinary control on them, if by no
other means than through the regular payment of salaries. The interesting
point about the British military advisers in Madagascar is that the most
successful ones were those who came from low-ranking positions in the
British military colonial establishment. In their dealings with the native
aristocracy they found not only a professional challenge, the outcome of
which could bring praise from their own British superiors, but a true feeling
of social promotion.

Brady, who rose to be a marshal in the Malagasy army, was a mulatto drill
sergeant from Jamaica (so low in the British military consideration that his
full name is never mentioned). He found no difficulty in marrying into the
Malagasy upper class.30 James Hastie, who became the King’s blood-brother,
financial associate, and the great reformer of Malagasy society, was an Indian
Army sergeant of Scottish extraction. He was undoubtedly a man of
extraordinary moral and intellectual qualities. In Mauritius, where he had
been stationed, he was not allowed to sit down while reporting to General
Hall, the Acting Governor, on his mission to Tananarive. The colonial society
of the time would not accept him as a “gentleman”, but only as a
“sergeant”.31

To Hastie, the diplomatic mission to the King of Madagascar was not only
a great intellectual challenge but also a great social opportunity. He married a
local princess, became rich, and was so attached to Madagascar that he asked
to be buried in the new home country. He was the perfect type of successful
administrator and dispenser of technical aid: a man who knew how to adapt
himself to the logic of the local situation. He was helped to do this by his
realization that the native society could recognize his abilities better than his
own, and was ready to repay such recognition with devotion and understand-
ing.

Robin, a French sergeant, probably a deserter from Napoleon’s army, who
arrived in Madagascar in 1819, was certainly not controlled by any
“institution”, but starting from his N.C.O. rank, he became secretary to the
King and his teacher of French and arithmetic. He played a large part in the
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organization of the Palace Officers’ School and rose to the rank of Grand
Marshal of the Palace in 1836.

Hastie’s successor as British agent, on the other hand, was Dr. Robert
Lyall, a gentleman, a scientist, and a man of established reputation in British
society. When appointed to Madagascar, he tried to impress the King with his
superior scientific knowledge—a ““magic” knowledge he could not share with
the Malagasy. He gave to the role of British Resident a new image: that of a
powerful foreign magician who could no longer be considered “one of the
family”. It was a different approach which implied a different style. Lyall was
unable to part, as Hastie did, with the outward symbols of his official
position, for instance, from his heavy red and gold uniform. Even in the
greatest heat he took much pleasure in wearing it.32 He could not stand the
sordid but humanly understandable business which some of the missionaries
were doing in order to make a living.33 He could not admit that the Queen’s
orders should be transmitted to him through the Senior Churchman, even if
this missionary’s role of temgorary adviser to the Queen might have been of
some use to the agency.>* He stood on protocol—British protocol,
naturally—on and off duty. Among other things he insisted on riding his horse
every morning, as a gentleman should. Once he rod~ too near a Malagasy holy
place, of the importance of which he was probably not aware. The Malagasy
were offended and took their revenge by putting a basket of snakes into his
house in order to drive him out of the city, and eventually out of his mind.
Thus ended the British political presence and protectorate in Madagascar.
Were the reasons political? Undoubtedly yes, but Hastie would have tried to
overcome the Malagasies’ suspicions and to neutralize the anti-European party
by making the political and diplomatic image of Great Britain in Madagascar
fit—through his behavior —the changing psychological and social conditions
of the native society. This Dr. Lyall could not do: he was so imbued with
British self-confidence, British prestige, and European science, that with the
best of intentions he could not become an accepted member of the native
community. He was, and remained to the end, a “foreigner”, his behavior
underlining, not minimizing the foreign power which stood behind him.

When he was expelled in 1830, his place remained unfilled. When later the
missionaries followed (1835), their place was taken by a band of mainly
French adventurers, who did not represent any foreign government but were
a useful means of communication with the outer world. (The most famous of
these adventurers was Jean Baptiste Laborde, after whom contemporary
France has named a luxury passenger liner. Another was M. de Lestelle). They
were asked, or rather, allowed, by the Malagasy to continue the process of
modernization started by the British, but with the condition that they work
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in total isolation from the outside world, and in close association with the
Malagasy.

Their services were required primarily to provide a modern infrastructure
to support the military establishment. To this end Laborde created gun
factories and steel mills, workshops for the repair of all kinds of weapons, and
laboratories for the preparation of gunpowder and primers. However, in the
process, he and his associates also created factories for the production of
non-military goods, such as bricks, furniture, hats, chocolates, lightning rods
and soap. They worked exclusively to satisfy the requirements of the Queen,
her court and the plutocratic elite of the capital. They operated on lavish
grants and concessions with unlimited forced labor provided by the
government. Out of their activities came the first chemical products of
Madagascar—for instance, sulfuric acid (obtained by the strange method of
soaking animal bowels in buckets of urine, which the citizens of the capital
had to provide and carry to the factory). Laborde managed to smelt iron and
produce potash; he imported steam machinery from Europe and Merino
sheep from Australia; he developed vineyards and zoological gardens, built
aqueducts, dams and palaces, and organized night banquets with fireworks, in
imitation of those of the French Kings in Versailles. He acted as a member of
the Malagasy upper class. On him the Queen bestowed Malagasy honors. He
wore native dress, married a Malagasy princess, and one of his sons, who went
to study in Paris, later became for a while a Malagasy Foreign Minister. 3%
With his help and that of other European adventurers, the Malagasy
government came to control a small merchant fleet, operated spirits
distilleries and sugar plantations, and shared the benefit of organized
monopoly over all the export and import trade with the outside world. ‘

All this was neither an indication of real economic development nor of
social progress. It was a symbiosis between a small number (not more than a
dozen) of European adventurers, and a tyrannical, isolated, xenophobic and
traditionalist native government. But it was also a perfect example of what
technical advisers could achieve in certain favorable conditions. The fact that
the adventurers were “marginal men” who had, for a variety of reasons, run
away from their own societies—French, Greeks, Americans; the fact that they
were often quite uninhibited by their national and religious feelings
(Laborde’s guns repulsed a Franco-British landing on the shores of Madagas-
car in 1845, and the most terrible persecution of Christians took place while
he was an influential adviser at the Malagasy court); that they acted on a
strictly mercenary basis—all this did not alter the fact that as vehicles of
change and innovation, and as promoters of modernization, they were
superbly successful. In a country without a monetary system or a paid
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administration, they were able to mobilize large capital for investment. In a
society without an educational system, they were able to create a framework
of technical training which provided hundreds of indigenous skilled workers
and craftsmen. In a kingdom which lived secluded from the rest of the world,
which regarded religious changes and foreign influence as dangerous evils,
they were able to persuade the governing class to spend millions abroad to
purchase the tools which would create industrial and agricultural enterprises,
some of which present-day Madagascar has not yet been able to achieve. The
price, in Malagasy human labor and suffering, was enormous, but the results
were spectacular. The answer to the question of how they did it, can thus be
as relevant to modern planners of technical aid as it has been intriguing to
students of Malagasy history.

The fact that these innovators were people who, by choice or of necessity,
stood in a certain sense on the margin of their own society and of the society
in which they decided to operate, is not in itself an explanation of their
ability to act as good or bad vehicles of culture.

The concept of the marginal man as “an incidental product of a process of
acculturation”, as observed by Robert E. Palrk,36 is much less a personality
type than an expression of a process. The existence of a hybrid, whether
social or cultural,3'7 does not in itself help us to understand why the same
marginal person who (as in Madagascar and probably elsewhere also) appears
at one moment to be a resourceful vehicle of innovation, progress and
transculturation, becomes on another occasion a vehicle of stagnation, decay
and resistance to transculturation.3®

There is little difficulty in accepting the thesis that the marginal man is
“the key personality in the contacts of culture...the crucible of cultural
fusion” and that the “practical efforts of the marginal person to solve his own
problem lead him consciously or unconsciously to change the situation
itself”39  Men who are satisfied with themselves and deeply embedded in
their own culture do not usually seek to move away, physically or spiritually,
from the place in which they have made a nest for themselves. The history of
transculturation is also the history of migration, peaceful or otherwise, of
men and ideas. But this again does not yet help us to understand why some
“marginal” individuals are better vehicles of culture than others.

The link between marginality and effectiveness in the process of
transculturation is misleading because it overstresses the psychological and
individual aspect of transculturation itself. This aspect is certainly important,
and the story of Madagascar’s early attempts at modernization are a case in
point. But the role of the Europeans in that country in the 18th century
could equally well be described by calling them “amphibious™ persons, men
who had learned to live equally well in two different worlds. Their
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psychological motivations were of importance, but what was essential was the
ability to adapt themselves to different situations well enough and for long
enough to be able to translate the ideas or aspirations of one world into the
actions of the other, in a manner acceptable to both.

The ability of a carrier of innovation to act in a way acceptable to himself
and to others, is very much the ability of a “man-in-between” to act as a true
insider.

This is the role which Georg Simmel has attributed to the “stranger”40
and which, by an extension of his reasoning, could be opposed by the role of
the “foreigner”.

The stranger, says Simmel, is the man who “comes today and stays
tomorrow”; not the physical wanderer but the “potential” one: “although he
has not moved on, he has not quite overcome the freedom of coming and
going. He is fixed within a particular spatial group, or within a group whose
boundaries are similar to spatial boundaries. But his position in this group is
determined, essentially, by the fact that he has not belonged to it from the
beginning, that he imports qualities into it, which do not and cannot stem
from the group itself.”

“The stranger”, continues Simmel, “like the poor and like the sundry
‘inner enemies’, is an element of the group itself. His position as a full-fledged
member involves both being outside it and confronting it... Insofar as
members do not leave the circle in order to buy[outside products] —in which
case they are the ‘stranger’ merchants in that outside territory—the trader
must be a stranger, since nobody else has a chance to make a living”.

Thus, the one prototype of the stranger for Simmel is the trader—trader in
goods between closed economic societies, trader in ideas—an apt description
for the European in precolonial Madagascar, which fits equally well the more
contemporary ‘“‘carriers of transculturation”, whether they are traders in
ideology, technical aid experts, expatriates in the underdeveloped world, or
expatriate students and trainees from underdeveloped countries in more
developed ones. Their motivation for filling the role of middleman, of
“keeper of the gate”,41 may in many cases derive from their psychological
marginalism, but this is a secondary aspect of the problem: the major
problem faced by the man-in-the-middle, irrespective of whether he is
“marginal” or not, is his relation to authority.

On this point, too, Simmel has some interesting, though not fully
developed thoughts. He notes that the stranger is, “by nature, not an ‘owner
of the soil’; soil not only in the physical but also in the figurative sense of a
life-substance which is fixed, if not in a point in space, at least in an ideal
point of the social environment”,
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Every student of colonial history knows the weight of “ownership of the
soil” in the relations between different societies, especially when one of them
is stronger than the other. In Madagascar, one of the permanent sources of
trouble between the missionaries and the government was the different
conception held by both sides of real estate property, particularly when it
was a question of a house which served as a church, or of native slaves serving
foreign masters. 42

But the problem of ownership interpreted “as a life-substance” has been
overlooked, probably because of its more impalpable nature. The close
similarities between the concept advanced by Simmel and the concept of
legitimacy, has not often been stressed enough.

The “possession of title or status as a result of acquisition by means that
are or are held to be according to law or custom”—to quote the definition in
Webster’s dictionary, is a firmer possession than that of the soil. In fact, the
latter is largely based on the former.

However, there is a more subtle aspect of legitimacy, namely the one
which—again to quote Webster’s—indicates a “conformity to recognized
principles”. “Ownership” of rules and principles is less evident but still very
relevant to the process of transculturation and to the “stranger” who is
involved in this process. For Simmel—but also for the Queen of Madagascar—
the “stranger” should not be an “owner of the soil” in the material and
metaphysical sense attributed, in this context, to the word *“soil”’ His domain
is the domain of “mobility”, since he is not restricted to any “soil”. His
power resides not in ownership but in his objectivity, which “does not simply
involve passivity and detachment; it is a particular structure composed of
distance and nearness, indifference and involvement... Objectivity is by no
means non-participation (which is altogether outside both subjective and
objective inter-action) but a positive and a specific kind of participation.”

The ability of the stranger to adapt himself to the world surrounding him
even if he does not belong to it, also derives from his objectivity. Objectivity,
says Simmel, “may also be defined as freedom”, namely the ability not to be
hampered by prejudices, habits, precedents, as, in fact, an efficient technical
adviser should not be.

A stranger is therefore a man who is in-and-out at the same time, whose
real force is his double ability: to adapt himself to the mentality of the group
within which he operates, and when necessary to persuade them that his acts
and decisions are consonant with their accepted concepts of their own
legitimacy—or “possession of the soil”.

As against this “stranger” there is another “wanderer” whom Simmel does
not take the trouble to define. He can be identified quite easily by putting
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him in apposition to the “stranger”, namely, the “foreigner”. The “foreigner”
could be described as the man who “came yesterday and goes away
tomorrow”: a man for whom “possession of the soil” is of primary concern.
Further, when he acts to achieve possession—in the wider sense described
above—he does so in accordance with his own legitimacy. Force, not
persuasion, partiality , not objectivity are his prerogatives. He is either in or
out of society. The obvious prototype of the foreigner is the conqueror, but
although force is an obvious ingredient in the foreigner’s behavior, it need not
necessarily be physical, military might.

In the extreme case of the slave, it is the lack of force which makes him a
foreigner to the society in which he lives, in the same way as any “object”,
however dear, is foreign to the subject who possesses it, by virtue of its own
nature.

Between these two extremes, the conqueror and the slave, there are many
grades of alienation which fit the definition of “foreigner” better than
“stranger”.

The first British missionaries in Madagascar certainly acted as strangers:
they introduced a lot of innovations, but kept their final aim—religious
conversion—for themselves. The British military and political advisers also
come into the “stranger” category: the drill they introduced into the army
was British, but the disciplinary code remained Malagasy:43 the battle plans
were British, as were the organizational solutions to logistic problems, but the
decisions remained Malagasy.44

As for the adventurers, up to the late 1850’s they were prototypes of the
stranger described by Simmel: in-and-out of the native society, fully
accepting the legitimacy of its authority (though applying to its interpreta-
tion a logic different from that of the natives) and never attempting to
impose their own moral principles together with their suggestions for
innovation. When the two fitted together, so much the better: when they did
not, as in the case of openly organizing their own religious life,45 they found
adequate — even if hypocritical — solutions.

These individuals,—missionaries, political and military advisers, adven-
turers,—during the latter part of their activity in Madagascar turned from
strangers into foreigners. The British missionaries and the British Political
Agent Dr. Lyall were kept in check by the Malagasy and then expelled without
major difficulties for the Malagasy. The adventurers were not kept in check.
They grew so strong and powerful that their expulsion in 1857 was soon
followed by their return (in 1861, together with the missionaries), and in
their wake came the political decay and finally the political conquest of
Madagascar.46
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In 1818, the second British Agent to Tananarive, Capt. Lassalle, and the
first British missionary, did not consider even for one moment kneeling in
front of King Radama I, as they would have knelt, if knighted, to their own,
British sovereign. In 1830, wives of British missionaries were fighting among
themselves to get an invitation to tea with the Queen and proudly displaying
the little gifts received from her. In 1862, the missionaries’ wives were causing
the British Consul a lot of trouble by refusing to get out of their palanquins
when crossing the path of the Queen who, because she was making a
pilgrimage to a holy site outside the town, demanded that her subjects clear
the streets for her passage.4'7

The borderline between the stranger and the foreigner thus appears to be
far more a matter of the objective relationship between innovation and
authority than of the subjective relation between the carriers and the
recipients of innovation. No less important for a clear understanding of this
borderline is the legitimacy of authority itself, in the particular field in which
such authority expresses itself. Force can impose or reject innovation, but
only legitimate authority can elicit imitation.

Clearly, such legitimate authority can exist in a given field of society and
be lacking in another. In the Middle East, for instance, while foreign
domination was equally repulsive to both Christian and Moslem Arabs, the
educational and cultural authority of the West looked far more legitimate to
the Christian Arabs (who, in most cases, led the political revolt against the
West) than to the Moslems, who rejected foreign cultural domination as much
as foreign political rule.

For the European and Malagasy innovator in 19th century Madagascar, the
legitimacy of the authority under which they operated, its splintering and
regrouping by and around the political rule, in terms of military, educational,
religious and economic legitimacy, became the key to the innovators’ almost
cyclical successes and failures, quite independently of the personal, psycho-
logical tendencies of the innovators themselves.

The study of this brief precolonial adventure in innovation can thus still
be of considerable relevance to the contemporary student of development—
from both societies—as well as to the student of history.
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Notice Historique (Paris: 1887). See also F. H. Bonnafoy de Premont, Rapport a
I’Empereur sur la Question Malgache et la Colonisation de Madagascar (Paris, 1850). For
the later part of the negotiations concerning the attribution of economic rights to the
French and the British at the time of Radama II, much relevant material, still
unpublished, is contained in the despatches of the first British Consul in Tananarive, J.
B. Packenham, to the British Foreign Office, Public Records Office (P.R.0.), F.O. 49/9,
48/10, 1961, 1962, 1963.
5 G.S. Chapus et G. Mondain, Rainilaiarivony, Un Homme d’Etat Malagache (Paris:
1953).
6 An interesting insight into the result of the negotiations which took place between the
Malagasy and the L.M.S. concerning the conditions under which the Malagasy students
would stay in England, is found in the corrected draft of the memorandum prepared by
the Mission for the British Government, in L.M.S. Archives, Madagascar, Box 1, Folder
4, document 70. Para 3 states:
“The object [of training] is understood to be to give to the youth a plain English
education including a strict attention to the inculcation to religious and moral
principles and (when qualified to enter upon it) instruction on certain mechanical
arts, and some branches of science, according to a minute to be handed to the
Society by Mr. Harrison”.
Article 6 envisages that
“the expenditure [for the trainees] will be of an economical kind as it regards Board,
Lodging and Clothing, it being understood that it is in habits of industry and
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frugality, as Artificers, that they are to be brought up; but it will be necessary,
considering their former stations and for the purposes of health, that this clothing
and diet be somewhat liberal.”
The contribution which the L.M.S. required from the British Government for the upkeep
of each Malagasy trainee was £ 52-10/- per annum, which did not cover the cost of
education, this being borne by the Society itself. Article 9 provided that additional
payment was to be asked from the British Government for “initiation into the arts or
trades to which they are destined”, adding that “the rank which these young students
held in their own country will make it proper that situations more select than those of
common English apprentices should be found and that their clothing and maintenance
should be superior in comfort than that usually enjoyed by such persons’. Finally,
Article 10 states that “when the youths are sent back to their own country after the end
of their residence in England has been adequately effected, they shall be furnished, at
the expense of the Government, with such tools and instruments and books as the
Society shall judge necessary for the communication of the knowledge they have
acquired to their countrymen”.
The document is undated but was presumably written sometime in 1823,
7 R.P.Callet, op. cit. and P . Boiteau, op. cit., pp. 45-61. -
8 P. Boiteau, op.cit,, ch. 9; F. Standing, “The tribal differentiations of the Hova
Malagasy™, Antananarivo Annual, 11 (1887).
9 H. Deschamps, op. cit., pp. 51-53 and 92-93.
10 See R. P. Callet, op. cit.; G. Julien, /Institutions politiques et sociales de Madagascar,
2 vols. (Paris; 1908), especially ch. IV, L’oeuvre politique et administrative de
Andreananpuinamorina (1787-1810), pp. 172 ff.
11 J. Valette, “Etudes sur le regne de Radama I, Bulletin de Madagascar, 187
(December 1961).
12 See Le Pere de la Vaissiere, Histoire de Madagascar etc., (Paris: 1883), vol. I, pp. 27
ff. Also G-S., Chapus and G. Mondain, L action Protestante a Madagascar (Tananarive:
1938), p. 12.
13 One was the Rev. David Griffith, who dissolved his association with the Society in
1834, going back to England for a while and then returning to Madagascar for purposes
of trade. The other one was the Rev. David Johns, who never interrupted his missionary
activities and was, in fact, the only missionary allowed to return — as a visitor — in 1841,
at the height of the anti-Christian persecution.
14 W. Ellis, Three visits to Madagascar (London: 1859).
15 For the full list of British missionaries and their families in Madagascar, from 1818 to
1836, see: Madagascar and its Martyrs — A Book for the Young, by the Author of
Missionary Stories etc. (London: 1842), pp. 18-19, and Register of L.M.S. Missionaries.
16 Born in Perthshire, Scotland, in 1800, he sailed for Madagascar in 1826 as the official
carpenter of the Mission. His activities extended well beyond his job: he set up the first
cotton mill in Madagascar at Amparibe as well as a printing press. It was mainly due to
the desire of the Hova Government to keep him at the capital that permission for the
continuation of missionary activities was granted from 1829-35. Cameron taught the
Malagasy how to make soap, a manufacture which so much impressed them that it was
probably a decisive element in obtaining for him permission to stay in the country. After
leaving Madagascar in 1835, he established himself at Capetown and returned to
Madagascar as a delegate of the Chamber of Commerce of Mauritius, to negotiate with
the Malagasy government for the renewal of trade with Europeans in 1853. After
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successfully completing his mission, he went back to the Cape Colony and returned for
the third time to Madagascar with Bishop Ellis in 1863, to supervise the erection of the
Memorial Churches for the Martyrs of Madagascar. He died in Tananarive in 1875.

17 A description of the material, social and spiritual situation of the British
missionaries in Polynesia, is made, with great richness of detail and insight, by W. N.
Gunson, in: Evangelical Missionaries in the South Seas, 1797-1860.(Doctoral Thesis, The
Research School of Pacific Studies, The Australian National University, 1959,) well
applies also to the small Mission in Madagascar. As for the social origins of the
missionaries and their ‘‘stated motivations” for embarking on “missionary life among the
savages”, much relevant material can be found for at least some of the missionaries who
worked in Madagascar in: L.M.S. Candidates’ Papers. These records are, unfortunately,
not complete, due to the losses suffered by the Archives during the bombing of London.
18 See W. N. Gunson, op. cit.

19 The case of the transliteration of the Malagasy language is a famous and illuminating
one, For several months the then Head of the Mission in Tananarive, the Rev. David
Jones, a Welshman, fought a bitter fight against the Rev. John Jeffreys, an Englishman,
over the correct transliteration of the sound “o0o0”. Jones wanted it represented by a
“w”, while Jeffreys, a better educated man with a socially ambitious wife, insisted that
the transliteration be made with a double “o”. The fight, which was carried on with
incredible fierceness, ended in a Court of Inquiry held by the British Agent, who had to
investigate the reason for Rev. Jeffrey’s request of an audience with the King to persuade
him that Rev, Jones’ suggestion, was based on the Rev. Jones’ tribal attachment to a low
caste British tribe who use “a mean language, which is Welsh”. The King, who was quick
to discern the personal and social animosity underlying the quarrel, finally and
solomonically fixed the transcription of Malagasy language by decree, ordering that some
of the vowels and diphthongs be transliterated according to French grammar and others
according to English. L.M.S. Box 1, Folder 4, Jeffreys to Jones, 1st April, 1823, and
Jones and Griffiths to? (illegible) 24 April, 1823.

20 The case of the Rev. W. Griffith is a typical one. He amassed a considerable fortune
in Tananarive, becoming one of the main moneylenders in the capital, a situation which
he did not want to abandon when recalled to England by the Directors of the L.M.S. His
relations with other members of the Mission were so bad that he involuntarily became
instrumental in supplying to the Malagasy many of the accusations which were later used
to justify the expulsion of the missionaries from the country. To a considerable extent
he was probably also instrumental in worsening the relations between the British Agent,
Dr. Lyall, and the Malagasy authorities. L.M.S. Archives, Madagascar, Box 3, Folder 1;
Minutes of the meeting of the Mission members, 2nd February, 1829; and L.M.S.
Archives, Madagascar, Cameron to Arundel, Box 4, Folder 2, April 11th, 1832, Johns to
Arundel, April 15th, 1832,

21 Lyall to Jones, L.M.S. Archives, Madagascar, Box 3, Folder 1, August 13th, 1828,

22 Le Journal de Robert Lyall, translated by G-S. Chapus and G. Mondain, Academie
Malgache, V. (1954), Lyall’s entry of February 2, 1829, ~. 170.

23 The missionaries were naturally a very important source of political information for
the British Government and in some cases the only available translators of official
documents and conversations. Some of the reports they were asked to send back to the
L.M.S. in London were, in fact, detailed answers to political questionnaires. See, for
instance, the unsigned questionnaires on Malagasy politics and religion, probably dated
end 1832, L.M.S. Archives, Madagascar, Box 4, I‘older 1. In some instances the
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missionaries far exceeded their religious role. This seems to have been the case with the
Rev, Freeman, a leading member of the Tananarive Mission, who apparently had no
small share in the responsibility for the failure of the Malagasy diplomatic mission sent

by Queen Ranavalona to London in 1836-37 to try to re-establish relations with the
British Government but without restoring missionary activities. See: Freeman to
Palmerston, February 4, 1837, February 23, 1837, March 18, 1837, P.R.O., F.O., 48/1.
In this instance it is interesting to note that although there are abundant proofs, in the
Foreign Office correspondence of the time, of the political initiative taken by the Rev.
Freeman in connection with the Malagasy missions, no trace of them or of this
correspondence related to them can be found in the archives of the L.M.S. itself, the
Directors of the Society being probably aware but unwilling to share any responsibility
for the political initiatives of Rev. Freeman.

24 As I said above, it is not impossible that many of the accusations made by the
Malagasy against the British Agent, Dr. Lyall were — at least in part — suggested to the
Malagasy by the Rev. Griffith himself. See: David Jones to W. Orme, Foreign Secretary,
L.M.S., from Port Lewis, Mauritius, 16th September, 1830, Box 3, Folder 4.

25 The missionaries’ idea was to establish a Society for the advancement of education
among the Malagasy which would draw its income directly from patrons in England and
thus add to the income of the Mission, over and above what they were receiving from
L.M.S. Headquarters in London and also — for a while — from the British Government.
The King agreed in the first instance to be the President of the Society and also agreed
that some of his generals should join it as well. He became very cool, however, when he
learned that the Society’s decisions would be taken by the Board on the basis of a
majority vote. “For a proposition to be carried out by a majority in a Society in which
he [the King] belonged would not do in this country, where the word of the King is
law”, Jones & Griffith to Burder, L.M.S. Archives, Madagascar, Box 2, Folder 2, 19th
December, 1825.

26 This is somewhat different from what happened in other non-European countries,
where Western techniques were far more appreciated than the metaphysical and cultural
framework which produced them. This may be due to the deep religious character of the
Malagasy society. A modern analysis of their religious attitudes which throws much
interesting light on the reaction of the Malagasy to the European spiritual impact, has
been written by a religious scholar in Tananarive, the Rev. Richard Andriamanjato, Le
Tsiny et le Tody (Tananarive, 1957). The author, who is a leading progressive, Marxist
political figure in Madagascar, is significant also a descendant of the first Christian
aristocratic families of Madagascar, who were involved in the modernization of the
country in the 19th century.

27 An idea of what the Malagasy thought of the missionaries as a political force can be
obtained, inter alia, from the report sent by Johns to Arundel, L.M.S. Archives,
Madagascar, Box 4, Folder 2, April 15, 1832, and D. Johns, J.J. Freeman, J. Canham to
W. Ellis, May 28, 1833,

28 This is not the place to elaborate on this topic which will be discussed in detail in a
forthcoming paper written in collaboration with Y. Elkana, the Hebrew University of
Jerusalem,

29 Freeman to Hunkey, L.M.S. Archives, Madagasar, Box 4, Folder 2, June 10, 1832,
about behavior of three of the Malagasy trainees who had returned from England. The
behavior of the European-trained Malagasy intellectuals of those days seems to me to be
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an early example of the behavior of many contemporary native intellectuals, who are
supposed to assist the European advisers in their work of transculturation, but cannot
overcome their hostility to them. The frustrated asisstant technical advisers, the
over-confident, emotionally unsatisfied Peace Corpsmen, the reticent native officials
parachuted into jobs for which they are not prepared and the responsibility for which
they do not want to take — all seem to reflect the state of mind, the inhibitions, the
self-destructive and pessimistic approach which appears in the “men-in-the-middle” of
old Madagascar.

30 Until the British Agent was expelled, Brady, already a General in the Malagasy army,
received his Sergeant’s pay from the British Paymaster in Mauritius, despite the fact that
he was no longer a serving soldier and had taken up Malagasy citizenship.

31 The complicated personal relations between Hastie and his superiors in Mauritius are
well illustrated by the difference in the tone of the correspondence he conducted with
the British Governor, Sir Robert Farquhar, and the Acting Governor, General Gage Hall.
With the former, a civilian who had a keen appreciation of Hastie’s qualities and did not
hesitate to appoint him British Agent in Tananarive despite his Sergeant’s rank, Hastie
exchanged deferential but very cordial letters. See, e.g. Hastie to Farquhar, 3rd June, 1818,
P.R.O., C.0. 167/51. On the other hand, the very fact that Hastic was a Sergeant was
sufficient reason for General Hall, a rigid disciplinarian, to describe him as a second rate
person and not to take his political advice into consideration. Hall to Bathurst, June 26,
1818,P.R.0.,C.0.163/39.

32 Raombana Ms., op. cit., vol. 11, p. 95.

33 The accusations and counter-accusations between the missionaries and the British
Agent are contained, inter alia, in the reports of a Court of Inquiry set up to investigate
the charges of Dr. Lyall against Rev. Griffith, giving a summary of the correspondence
exchanged between the Agency and the Mission during the period February 31, 1831
and November 2, 1831. L.M.S. Archives, Madagascar, Box 4, Folder 3.

34 Le Journal de Robert Lyall, op. cit. Entry of February 2, 1829, p. 171.

35 Fontoynont et Nicol, Memoires de I’Academie Malgache, XXXII (Tananarive,
1940).

36 Robert E. Park in the introduction to: Everett V. Stonequist, The marginal man — a
Studyin Personal and Cultural Conflict(New York: 1961), p. 18.

37 See Stonequist, op. cit., chs. 2, 3 and 4, dealing with the racial and cultural hybrid,
as well as Professor Joseph Ben-David on the role of the social hybrid in scientific
discovery. Minerva, 1V:1 (Autumn, 1965).

38 The preliminary results of a study carried out on the motivation of Israeli technical
assistance operators overseas between the years 1958-1968 show that there is no
apparent relationship between the feeling of social marginality of the operators
themselves and their success or otherwise in their work as vehicles of transculturation. I
am grateful for this information which I received from my student, Mrs. Naomi Chazan,
who is working on problems of African modernization as a part of her doctoral thesis at
the Hebrew University.

39 Robert E. Park, jbid.

40 The Sociology of Georg Simmel, ed. and trans. Kurt H. Wolff (New York, 1950), pp.
402-8: “The Stranger™.

41 1 am grateful to Professor Robert Merton for suggesting this description of the man
who stands between two cultures, and also for the many helpful suggestions he
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generously gave me for the correction of this part of my paper.

42 According to Malagasy ideas, all land and buildings belonging to the missionaries
remained the inalienable possession of the King. Also their slaves, if freed by the
missionaries, had to revert to the King.

43 Raombana Ms.,0p. cit., vol. I, pp. 107, 108 ff.

44 /bid.

45 De la Vaissiere, op. cit., vol. I, ch. 8.

46 It is interesting to note that one of the claims used by the French to justify the
occupation of Madagascar was the dispute over the estate of Jean Laborde, the very man
who, more than any other European, contributed to the modernization of Madagascar
and who had himself become a Malagasy citizen of high standing. Deschamps, op. cit.,
pp. 182, 186.

47 Pakenham to Earl Russell, 1st December, 1862, P.R.O., F.O., 48/9; Pakenham to
Ellis, April 25, 1863, P.R.O., F.0. 48/10, and Pakenham to Earl Russell, June 13, 1863,
P.R.O., F.O. 48/10; Pakenham to Earl Russell, March 28, 1865, P.R.O., F.O. 48/14,
report No. 7 on the behavior of the missionaries.
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1. SCIENCE, CULTURE AND SOCIAL STRUCTURE
Japanese Perspectives

On November 22, 1901 professors and students of the Tokyo Imperial
University Medical School held exercises honoring Dr. Erwin Baelz on the
twenty-fifth anniversary of his appointment to the faculty. Seemingly
ignoring the purely ceremonial nature of the occasion, the German physician
chose to unburden some of his accumulated frustrations in replying to the
greetings of his Japanese colleagues and commented as follows on the state of
science in Japan at that time:

It seems to me that in Japan erroneous conceptions about the origin and nature of
Western science are widely prevalent. It is regarded as a machine which can turn out
so much work every year....which can without further ado be transported from the
West to any other part of the world, there to continue its labors. This is a great
mistake. The Western scientific world is not a piece of machinery, but an organism
and like every other ?rganism, if it is to thrive, it needs a particular climate, a
particular atmosphere.

Baelz especially criticized what he thought was a tendency of the Japanese to
seek the “latest acquisitions of science, instead of studying the spirit which
made the acquisitions possible.”

The retiring German professor was saying, in effect, that science in Japan
despite thirty years of sustained growth had remained epiphenomenal and
largely uncreative, continuing to rest lightly on the surface of a culture
indifferent to its values and impervious to its influences. A historian taking
note of these strictures several decades later might well be disposed to regard
them as the angry words of a man displeased at being eased out of an
agreeable position to make room for a Japanese. Indeed, they may have been
just that. There is, however, one very important reason for treating the
German scientist’s remarks as something more than an expression of personal
resentment. That is the remarkable extent to which succeeding generations of
Japanese scientists have themselves bemoaned the supposed lack of creativity
in prewar science and its “peculiar” relationship to society and culture.

109
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Modern critics have leveled four principal accusations against prewar
science, of which one involves the old issue of “copying.” The exponents of
this thesis, who stress the key role of the government in the promotion of
science, have claimed that high-level government officials had little interest in
scientific research and preferred to promote science by importing knowledge,
techniques and skills from abroad. The government’s awareness of science in
the words of one scientist, was dominated by an “illusion of copying
everythmg, and to that extent it failed to understand science correctly or
support it adequately

Others assert that traditional Japanese ways of thinking were so irrational
as seriously to inhibit the development of scientific thought. Dr. Nakamura
Hajime, a leading exponent of this thesis, has said certain features of the
Japanese language encouraged irrationality. He observes, for instance, that
Japanese has no established method for creating abstract nouns, lacks the
infinitive form of the verb and the relative pronoun “which,” and tolerates
frequent changes from one grammatical construction to another within the
same sentence.” Others who emphasize the influence of “‘irrationalism”
attribute its persistence to attitudes toward nature,® tradition-inclined
ideological movements in the Meiji Period (1868-1912)’7 and an excessive
concern with practical social and political needs by early Japanese scientists
which obscured their awareness of the need for intellectual reforms.8

Yet a third group claims the “peculiar” nature of the institutionalization
of Japanese science results from the historical fact of its having entefed the
country “separated from industry.” One interpretation of this view,
expressed by the Japanese Communist Party and Kobe University physics
professor, Dr. Yuasa Mitsutomo, among others, states that science’s lack of a
well-developed, independent base in Japan’s private industry made it
excessively dependent on support by the government and thus vulnerable to
various kinds of state “interference.”® Yuasa suggests such interference was
possible because Japanese scientists had no tradition of resisting authority as
European scientists did. But other critics who stress the relationship of
science to industry as an important factor in its later development say
Japanese science in any event lacked a tradition of scientific thought
sufficiently Fowerful to resist the government’s “semi-feudal absolutism”
successfully.”~ They attribute the weakness of scientific thought in Japan to
the timing of the Meiji Restoration in world history on the assumption that
science and technology are largely a function of economic development. In
their view, consequently, because Japanese capitalism in 1868 was so
backward compared to European capitalism, the state had to intervene on its
behalf and in doing so necessarily caused technology and science to become
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dependent on itself as well. Such dependence is then said to have “distorted”
their development.

Finally, it is held that either the formal organizational arrangements!1
within which science existed or the behavior of scientists themselves were
responsible for certain alleged shortcomings. In particular senior scientists are
charged with perpetuating a “feudalistic apprentice system” of recruitment
and socialization in dealing with students and younger colleagues, exercising
such control over them that free exchange of views within the research group
and cooperatron with members of differefit groups were obstructed or even
precluded Whether these practices occurred with greater frequency than
could have been the case in Western countries is not an issue for these critics
as all assume that to be true. Disagreement focuses rather on the question of
whether the motivations of prewar scientists were “improper” to begin with,
or alternatively, whether these motivations became deviant because certain
formal organizational arrangements channeled them in certain ways. Con-
sidering the large number who believe the university chair system (koza seido)
had adverse effects on research, it appears that most favor the latter
possibility 3 Yet even among those attributing principal blame to organiza-
tion, ambivalent tendencies toward the other point of view persist. This is
seen, for instance, in the writings of Dr. Sakata Shoichi, a leading physicist at
Nagoya University who has been among the most influential critics.

In 1947 Sakata published an essay called “Research and Organization” in
which he criticized senior Japanese scientists for allegedly obstructing
cooperation and criticism but claimed the chair system was ultimately
responsible for these problems. However, he went on to make the interesting
claim that a new form of organization introduced at Na z%oya University had
substantially reduced such practices in his department The innovation to
which he referred was the laboratory council system proposed originally in
1939 by the British physicist, John Desmond Bernal.1® At Sakata’s
instigation a laboratory council was established in the Nagoya University
Physics Department and every researcher given an equal voice in it,
diminished but slightly by a democratically elected chairman. The stated
objective was to encourage a “‘democratic spirit” among the researchers and
this had largely been achieved after a one-year trial, according to Sakata, as
even the chairman’s ideas had received their share of criticism from the
younger physicists.16

Despite the optimism of these early claims it should be noted that later
participant-observers took a much less sanguine view of the new reform than
Sakata had done. In 1963 two of his colleagues, Dr. Otsuki Shoichiro and Dr.
Nojima Tokukichi described the laboratory council system as follows:
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Whenever the [social and cultural] forces to support it were lacking, the new system
even became a means for concealing the contradictions within the old system. One
may question whether the [formal] signs of democratization actually brought into
being conditions encouraging either greater freedom for the individual researcher to
develop his abilities or more effective cooperation among researchers. The laboratory
council system retains within itself the perpetual danger of degenerating into the
chair system compared to which it represents only a change in form,

Sakata himself had been aware of this possibility, however; for in the 1947
essay he wrote: “Democratization of research organizations will be extraor-
dinarily difficult without democratization of the entire society.” While not
wishing to pursue this point just yet, it may be suggested that in this case at
least, changes in organizational arrangements apparently did not have the
impact on interpersonal relations which some sociological theory would
presumably have predicted.

When each of the preceding arguments is carefully analyzed three basic
conclusions emerge. Two are reasonably self-evident and are universally
accepted among the Japanese critics mentioned here: that science in Japan
was not very creative in the prewar period; and that science remained
culturally epiphenomenal in the sense that certain social and cultural values
associated with its presence elsewhere were not accepted in Japan within
either the scientific community or the general society. The third conclusion,
by contrast, is much less obvious and is not universally shared. It would hold
that science, so far as it was epiphenomenal remained uncreative; and that to
the extent it may have been uncreative, remained epiphenomenal. Such a
conclusion necessarily follows from arguments advanced by the first and
fourth groups of critics but is not implicit in those of the other two, though
many of them do believe Japanese science was uncreative nevertheless. This is
a point of some importance to which the discussion will return later on.

The question remains, however, whether any of these conclusions should
be accepted. It cannot be conceded at the outset, for instance, that Japanese
science was epiphenomenal in this sense. Such a proposition, if true, could
only be established by certain comparisons between science in Jaﬁan and
science elsewhere. Accordingly, the question of whether Japanese science in
the prewar period was really epiphenomenal or not will be the first to be
taken up in the following discussion. Later it will be suggested that science in
prewar Japan was in fact epiphenomenal, a conclusion which leads to the
second question: why? The third question, then, will focus briefly on
creativity, No attempt will be made to evaluate prewar science either in
general or in any of its specific manifestations. Rather, the question
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considered will be of the form, to the extent Japanese science was uncreative
in some demonstrable way, could any of the arguments described earlier
contribute substantially to an acceptable explanation?

These questions will be considered within the framework of a specific case
study, the institutionalization and development of the biomedical sciences in
Japan, especially bacteriology, during the latter part of the nineteenth
century and the first two decades of the twentieth. In order to establish
certain points in the argument specific comparisons will be made with the
situation in Germany during the same period. But before proceeding directly
to the case study it is necessary first to discuss in greater detail several aspects
of the charges leveled against prewar science by its critics and to point up
their relationship to a more comprehensive body of sociological theory.

The Functionalist Perspective

It is often argued, as indeed most of the Japanese critics cited here do, that
scientific research requires the maintenance of certain values'® in whose
absence science cannot function. In accord with this view modern function-
alist sociology has defined science as a social system integrated:by these value
orientations and even claimed their maintenance within the scientific
community explains the persistence of science through time.2? The best-
known definition of these value-orientations is probably Professor Talcott
Parsons’ pattern-variable scheme in which science is said to require adherence
to the values of universalism, achievement, functional specificity, affective
neutrality and collectivity orientation. 20 Moreover, Parsons would say, the
practice of science must by definition be characterized by adherence to these
values at three levels of generality. In decreasing order these may be described
as the level of philosophical or epistemological orientations, the level of
institutional or organizational norms and, at the lowest level, personal value
commitments.2! Within this analytical framework, of course, the term
“institutionalization” of science refers primarily to inculcation of the
necessary values at all three levels.22

This approach to science has certain implications for the view function-
alists adopt concerning the historical relationship of science to culture and
social structure. If it is true, in other words, that science cannot flourish
without certain values which, for the sake of this discussion are assumed to be
at least similar to the above-mentioned pattern-variables, one can only
conclude that in the culture or society “receiving” it, science in varying
degrees will replace or destroy those values which conflict with its own. From
.a functionalist point of view science could be said to produce “standardized
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contexts of experience”23 in every society or culture where it becomes
established, a hypothesis which Kenneth Downey has termed the Destruction
Theory of the institutionalization of science.24

Arguments advanced by two groups of Japanese critics seem to define
science precisely as functional analysis has done and thus subscribe
necessarily to the Destruction Theory of its relationship to culture and social
structure. Their contention in essence amounts to saying that science “ought”
to have destroyed certain aspects of the traditional culture and social
structure but failed to do so because certain basic values associated with
science in other countries were not accepted in Japan. Consequently, the
process by which science became established (not “institutionalized”) there
was somehow improper, deviant or peculiar. The implication of the copying
thesis is that this occurred because the government’s policies precluded the
necessary socialization in research. The argument about formal organization,
on the other hand, suggests the chair system was to blame because it gave
senior professors too much power and restricted horizontal movement
between research groups; while the argument about behavior merely says the
requisite values were not institutionalized without providing any explanation.

In response, this paper will endeavor to show that these arguments are
incorrect, that the assumptions on which they are based are dubious and that
they are incompatible with the empirical evidence.

Critics emphasizing the importance of irrationalism, language and historic-
al factors, on the other hand, seem to accept quite a different set of
theoretical assumptions while reaching similar conclusions about the epiphe-
nomenality and uncreativity of prewar science. Of strategic importance for all
of their claims is a definition of science as ideas rather than one based on
values. Moreover, there is an implicit assumption that ideas under certain
conditions may be regarded as independent variables in socio-historical
analysis. Thus some areas of Japanese science might have been uncreative in
their view because of linguistic inadequacies while science in general could
have remained epiphenomenal due to certain historical factors or failures of
ideology.

The position taken in regard to these arguments will be that they are
essentially valid in so far as they lead to a more accurate empirical description
of Japanese science in its relations to culture and social structure and help
substantially to answer the three questions posed earlier. While not
necessarily accepting the conclusions they reach about creativity, their basic
assumptions seem potentially compatible with a different conclusion and at
the same time capable of providing valuable clues to any potential answer to
the third question.
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It may be immediately objected, of course, that functionalism also affords
ideas a high degree of autonomy or independent variability in the creation,
though not the application, of other scientific ideas. Indeed, Parsons said
precisely that in a 1938 essay.25 In practice, however, functionalists have
invariably proceeded from institutional structures to cognitive ones in their
analysis of science, explaining the creation of scientific ideas as a function of
certain value orientations and formal organizational arrangements, a pro-
cedure which seemingly denies the very autonomy with which scientific ideas
are said to be endowed.26

Functionalism’s explicit assumption that values can be regarded as
non-problematical and given appears to be the principal source of this
contradiction. In Professor Parson’s words: “The whole nature of the theory
of action in general is...such that precisely with respect to variability of
structure, patterns of value orientation as the focus of institutionalization
must play a crucial role.”27 Moreover, functional analysis displays notable
inconsistency in its use of the value-orientation concept. In sharp contrast to
the levels of philosophical or epistemological orientation and institutions
where values or norms are treated as the independent variable, at the level of
actual human behavior values become a product of interpersonal relations
which, in turn, are partially a product of formal organizational arrangements
— being thus regarded as a dependent variable. (Although the concept of
functional equivalents resolves this contradiction in certain cases, it is not
relevant to the particular issue this paper will raise — whether certain
allegedly fundamental values are needed at all below the highest level of
generality). Nor is such confusion merely the result of using one term where
another should have been introduced; since the pattern-variable scheme by
definition covers all three levels. This assumption, it is argued, leads to
conclusions about the relationship of science to culture and social structure
which are unsound in general. Moreover, in the Japanese case particularly it
will be asserted that functionalist assumptions produce conclusions about the
relationship of science to culture which are demonstrably inconsistent with
the empirical evidence.

How can the validity of these arguments be demonstrated? Because of
their basic assumption that values are given and non-problematical at all levels
of generality, functionalists have typically stressed the role of formal
organizational arrangements in either facilitating or inhibiting the ability of
individuals to act in accord with the values of science. While the possibility
that more than one behavior pattern can uphold the necessary values is not
only admitted but even insisted upon, there are clearly limits to the amount
of possible variation. Ultimate failure to uphold the values of science, of
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course, means by definition that creative science cannot be done.

Among the most provocative studies incorporating functionalist assump-
tions are those of Joseph Ben-David and Awraham Zloczower concerning the
biomedical sciences in nineteenth-century Germany. They have argued in
various papers28 that the formal organization of German academic medicine
exercised an inhibitory influence on the productivity of medical research
there and did so by encouraging inappropriate patterns of behavior among
scientists. It is interesting to note that the eminent Japanese bacteriologist,
Kitasato Shibasaburo (1853-1931), trained in Germany at that time and well
acquainted with conditions there, made precisely the same argument with
reference to the Tokyo University Medical School (and the institutions
modeled on it) in Japan, claiming that similar patterns of behavior among
biomedical scientists in the two countries resulted from the same cause. The
studies of Ben-David and Zloczower concerning Germany and Kitasato’s
arguments concerning Japan therefore permit a comparative analysis of
formal organizations and of patterns of behavior among biomedical scientists
in each of the two countries within the organizational context. Both because
Kitasato’s arguments focused on bacteriology and for reasons to be explained
momentarily the analysis will be confined almost entirely to that discipline.

Based on this analysis two arguments will be advanced. First of all, formal
organizational arrangements concerning science in Japan were, if anything,
considerably more flexible than those in Germany and ought to have elicited
very different patterns of behavior than those which actually existed if the
basic assumptions of functional analysis were correct. Their failure to do so,
of course, means that different value orientations existed in Japan than
existed in Germany at both the institutional and personal levels. From a
functionalist perspective this conclusion means that science in Japan was not
only culturally epiphenomenal in the sense defined earlier but by definition
was not science at all! However, and this will be the second argument, the
research done by the Japanese scientists in question seems to have suffered
not at all from the effects of whatever values the biomedical science
community maintained. In fact, the claim will be made that the values
existing in the Japanese case were at least as congenial to science as those
which functional analysis has claimed are essential.

Procedurally, the following section will present the case for the “epipheno-
menality” of prewar Japanese science, that is, that it emphasized certain
strategic values markedly different from those of German science; while the
reasons for this, together with the creativity problem mentioned earlier,will
be discussed in the last section.
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II. THE SOCIAL RELATIONS OF BACTERIOLOGY IN GERMANY AND
JAPAN

Government and the Biomedical Sciences

Aside from Kitasato’s arguments and the researches of Ben-David and
Zloczower, bacteriology was made the focus of the case study for two other
reasons. A principal aim of this paper is to demonstrate that creative scientific
research can be done without adherence to certain values deemed indispen-
sable by functional analysis at all but the highest level of generality. Thus, it
was necessary to investigate an area of science in which important work was
done by the Japanese; and bacteriology, together with the closely related
field of pathology, meets this condition. Another reason has to do with the
nature of bacteriology itself. Because it studies the relationship of specific
microorganisms to specific diseases, this science has always required an
intimate relation between the research and the clinical aspects of medicine.
Robert Koch, who was largely responsible for its establishment as a
full-fledged science, began his medical career not as a professor in a
laboratory but as the District Physician at Wollstein in East Prussia; and
Professor Ben-David rightly stresses the importance of the clinical experience
for Koch’s success as a bactenologlst 29 Referring to this characteristic of
bacteriology, Dr. Abraham’Flexner once described it as a kind of “bridge”
between the two branches of medical science which in nineteenth-century
Germany were gradually driven further apart through the effects of
specialization and professionalization. 30 One may reasonably assume, in
consequence, that a science of this kind would be especially vulnerable to the
effects of changing organizational arrangements on its overall effectiveness.

As bacteriology was the field in which Japanese scientists made the largest
number of important contributions to knowledge during this early period it is
not surpnsmg to discover that it was among those most securely institution-
alized31 and among the first to become so. While other sciences had but a
single institutional base in Japan before 1900, bacteriology had two. In
Germany this field emerged as a distinct, theoretically-based discipline within
medical science in the mid-1870’s due to Koch’s pioneering studies of anthrax
and particularly his discovery of methods for attaining bacterial cultures in a
pure form. Only six years later, in 1881, this new science was being taught
regularly at the Tokyo University Medical School and by 1884 had been
recognized there by appointment of a full-time lecturer.32 Interestingly
enough, this first faculty appointment was made in bacteriology at Tokyo
University a full year before Koch himself became professor at Berlin.33

The pioneer bacteriologist in Japan, who held the first chair at Tokyo




118 SCIENCE AND VALUES

University until his death in 1919, was Dr. Ogata Masanori, a graduate of the
same institution who also studied four years in Germany, both at Max von
Pettenkofer’s Hygiene Institute in Munich and at the Imperial Health Office’s
Pathology Institute in Berlin. He returned to Japan in 1883 and began
lecturing at Tokyo University while directing a small laboratory called the
Hygiene Institute operated by the Japanese Home Ministry.3 In 1908 a
second chair was added at the Tokyo University Medical School to which a
junior colleague of Ogata, Dr. Yokote Chiyanosuke, was named professor. By
the time Ogata died, there were also three associate professors of hygiene and
bacteriology at the Tokyo University Medical School.3%

Much of the work in this field at the University was done in Ogata’s
Hygiene and Bacteriology Section but by no means all of it. The remarkable
popularity of these studies in Japan is also attested to by contributions from
professors in physiology, anatomy and even surgery.g‘6 More important were
studies carried out in Dr. Aoyama Tanemichi’s Internal Medicine Section and
the Pathology Section of Dr. Miura Moriharu, Dr. Yamagiwa Katsusaburo and
later Dr. Nagayo Mataro. As research in bacteriology was sustained only in
these sections, together with the Ogata Section, our analysis of its social
relations will be confined to these three groups.

There was also a second major center of bacteriological studies in Japan at
this time, more important in some ways than the Tokyo University Medical
School. This was the Institute of Infectious Diseases, established originally by
Kitasato with private support in 1893, Two years later it became an official
agency of the Home Ministry’s Bureau of Public Health and in 1899 with
Kitasato’s approval passed wholly into the control of the Home Ministry.
Though challenged on occasion by certain elements within the bureaucracy,
he continued to exercise virtually complete authority over the Institute until
October 1914 at which time there occurred certain changes in the
relationship of the Institute to the bureaucracy which were not to his liking.
He therefore resigned and established a private laboratory of his own to
which the entire research staff of the Institute of Infectious Diseases
emigrated with him.37

Bacteriology’s remarkable development in Japan, which establishment of
these two institutions symbolizes, was only possible for two principal reasons.
One was that Japanese scholars had made strenuous efforts to acquire as
much scientific and technical information from Europe as possible during the
country’s two and a half centuries of isolation. Annual trade missions from
the Netherlands brought books and scientific instruments to Japan which by
the end of the eighteenth century had permitted the stirrings of an incipient
native research tradition in astronomy, medicine and occasionally in other



JAMES BARTHOLOMEW 119

fields as well.38 Still, the importance of these developments during the
seclusion period for the development of modern science after the Meiji
Restoration should not be overestimated. Such knowledge as Japanese
scholars acquired of scientific subjects was usually incomplete and often
erroneous. And because so much of the empirical knowledge entering the
country in these years was partially or even wholly detached from theory,
most fields of science after the Restoration had to be created out of
nothing.39

The biomedical sciences were a partial exception because the Japanese had
taken particular interest in this area for practical reasons and before 1868
were far closer to the frontiers of knowledge here than in any other field of
science.49 Such progress in medical science provided a basis for rapid
intellectual development later on but was also important in two other ways.
For one, even the most rudimentary education in medicine served to
introduce relatively large numbers of Japanese youth to science before the
Restoration. While only a small fraction of those who graduated from schools
where Western medicine was taught later pursued careers in science, one may
assume the number of scientists produced during the period before 1900
would have been smaller yet had earlier attempts to acquire knowledge of
Western medicine not been made. But the fact that early progress in medicine
established that discipline as the “official image” of science in Japan whereas
physics had enjoyed that distinction in Europe is perhaps even more
important. This, it is suggested, may account in part for the failure of modern
science to influence other spheres of Japanese culture more than it actually
did.

Modern science’s development as an organized social activity in Japan
cannot be understood apart from the activities and policies of the Japanese
government. During the first few years after the 1868 Restoration Japan’s
new leaders adopted a wide range of basic reforms aimed at making their
country the equal of any in the West. Expansion of military power was the
keystone of these reform efforts; but tied to it were policies calling for
abolition of the traditional class system, industrialization, expansion of
education and the promotion of science and technology. A dual strategy was
adopted in the latter case which brought foreign teachers to Japan while
Japanese youth were sent by the government to Europe and occasionally to
the United States. Except in the very early years, scientific and technical
subjects had no monopoly on those which the Japanese ryugakusei were sent
to study as law and public administration were studied considerably more
often than science or engineering. However, a consistently high percentage of
the ryugakusei went abroad to study medicine, usually to Germany but
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sometimes to Britain, France or Austria. Indeed, of the total number sent
abroad by the government between 1895 and 1912, some one-hundred and
eight, or about seventeen percent, fell into this category.41

Establishing universities, special schools and technical institutes was still
another way in which the government endeavored to foster scientific
progress. Creation of Tokyo University in 1877 by merger of three existing
schools was the most important single step of this kind. In 1886 a graduate
school was added and in 1897 a second “imperial university” was established
at Kyoto. By 1920 there were four imperial universities, each having schools
of medicine, law, engineering, science and liberal arts. For all of these
institutions Tokyo University served as an organizational model.

Kitasato’s Criticism of the Tokyo University Medical School

Among the hundreds of young Japanese who benefitted from these efforts
of the government to promote science was Kitasato Shibasaburo. Born in the
Kumamoto region of Kyushu island, Kitasato first encountered Western
medicine in 1871 at a school in Kumamoto which the ruling daimyo of the
area had established within the grounds of his castle. He decided to study
medicine in Tokyo after completing his course there and in 1874 entered an
academy which later became part of Tokyo University. Hoping for a career in
medical research he decided to enter the service of the Bureau of Public
Health after graduating from the Medical School in 1884. Fortunately,
employment there gave him the opportunity to assist Dr. Ogata Masanori in
his experiments and thus introduced him formally to bacteriology. Within a
year the government awarded Kitasato a stipend for advanced work in this
field at Koch’s laboratory in Berlin University.42

During his six years in Berlin Kitasato made two contributions to science
of great importance. In 1888 he published a paper describing the procedures
he had used to achieve a pure culture of the tetanus bacillus. As this was an
effort in which several other prominent bacteriologists had failed, his success
attracted considerable attention.*3 However, subsequent research which he
did in some sense overshadowed it. Continuing his work on tetanus, Kitasato
was able to demonstrate in 1890, together with Emil von Behring, working on
diphtheria, that there exist certain substances in the blood serum of the body
capable of neutralizing foreign materials. The epoch-making paper in which
they reported these researches not only explained the basic processes of
immunization but also laid the theoretical foundations of the new science of
serology.44

These years were also important to Kitasato in another way and it is this
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aspect of his experience in Germany on which attention will be focused here.
For Kitasato, while working with Koch, came to believe that bacteriology in
Germany was in an “unfortunate position” generally and that the organiza-
tion of the German medical schools, especially the one at Berlin, made an
already undesirable situation worse. The experience in Germany convinced
him also that these defects had been transmitted to Japan through its
adoption of German academic medicine as an organizational model. In his
estimation the worst feature of German medical science was the separation it
made between clinical medicine and basic medicine. Using the University of
Berlin Medical School as a frame of reference he argued that the formal
organization of the Tokyo University Medical School was harmful to medical
research because it differentiated sharply between clinical medicine and basic
medicine just as the Berlin Medical School did.®

Although some of the force behind Kitasato’s argument stems from the
characteristics of bacteriology described earlier, a consideration which
influenced his thinking as much or more was the fact that his teacher, Robert
Koch, believed the Berlin Medical School’s organization had made his
research difficult. Two letters Kitasato wrote in 1892 describe an incident
occurring in 1890 which affected Koch’s interests so adversely as to prompt
the German scientist’s resignation from the faculty of the Berlin Medical
School. The incident in question was the tuberculin controversy which
resulted from a speech by Koch implying that a new substance he had
discovered, called tuberculin, might help cure tuberculosis. When the new
discovery failed to do so, Koch’s reputation suffered a temporary disgrace
which, as he saw it, might have been avoided had the Medical School not
insisted on the usual division of labor between its basic and clinical sides.
Because Koch held a professorship in hygiene and bacteriology on the basic
side, he had to entrust the requisite clinical tests to two professors on the
clinical side. Whether reasonably or not, he seems to have blamed the two
colleagues for his own mistake when the tests which they made after his
announcement showed tuberculin to be therapeutically inefficacious.#® This
experience of Koch seems to have been a very considerable influence in turn
on Kitasato’s thinking about the social relations of bacteriology in Japan.

In the writings and statements of Kitasato, then, are two interrelated
criticisms of the social relations of bacteriological research at the Tokyo
University Medical School based on the social relations of bacteriological
research at the University of Berlin Medical School. The first was that the
organization of the Medical School inhibited cooperation among each of the
various sections relating to bacteriology. His second criticism was that the
progress of that discipline was also impaired by the fact that the Medical
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School had established a sharp division of labor between its basic and clinical
sides. Both of these criticisms were directed at the formal organizational
arrangements characteristic of the biomedical sciences in the two countries.
For analytical purposes it is useful to view the first as essentially a critique of
the so-called chair system and the latter as referring to certain influences of
professionalization in medicine on bacteriology.

Formal Organization in Two Medical Schools: Berlin and Tokyo

What was the chair system and how did it come into being? Essentially,
the term referred to the structural division of the spectrum of knowledge into
a series of discrete units with a full professor presiding over each. To that
extent it was an inheritance from medieval times in Germany. The principal
concern of this paper, however, is with aspects of the chair system which
influenced its response as a system of institutions to the expansion of the
bio-medical sciences, especially bacteriology, during the nineteenth century.
Close attention will therefore be paid to the relationship between the chairs
and the clinics, laboratories and instituteswhich grew up at that time partially
as a result of greater specialization and professionalization in medicine. As for
the chairs themselves, they rarely if ever included more than a single professor
and a handful of students before the nineteenth century. But the growth of
science changed all that dramatically. By the time Kitasato arrived at the
Berlin University Medical School in 1885 a chair in medicine commonly had
one or two associate professors, several lecturers, teaching assistants and
research assistants in addition to the full professor and the graduate students.
Ben-David and Zloczower have argued that in Germany this complex of
organizations affected patterns of interpersonal relations among medical
scientists in ways which were detrimental to the progress of medicine,
including bacteriology.‘l’7 And because the behavior of Japanese medical
scientists resembled that of medical scientists in Germany in certain ways,
Kitasato argued that the chair system must have been responsible in each
case. Given the similarities between his argument and the functionalist
approach to science, the question of whether he was right or not is a matter
of some interest.

Establishment of a chair system at Tokyo University was first suggested by
the school’s president in a letter to the Education Ministry in September
1890 although no action was taken on this request until the summer of 1893
when Inoue Kowashi became minister. The new minister seems to have
viewed the chair system as a means of alleviating the financial burden of
paying large salaries to the foreign professors still teaching at the univer-



JAMES BARTHOLOMEW 123

sity.48 The foreign teachers cost three times as much to employ as Japanese
and he believed their number could be substantially reduced if more efficient
use were made of the native faculty. Establishment of a chair system would
further this aim, as he saw it, because the teaching staff would not be
required as before to teach any course in their department but could now
teach exclusively in their respective fields of specialization.49 From this point
of view the reform was clearly a success because it enabled the government to
reduce spending on the university by twelve percent while actually increasing
the number of professors.50

Financial considerations relating to the chair system had one other
important effect, which was to suggest adoption of the French chair system
in preference to the German one.’! While the German system permitted only
one chair per discipline, the French system allowed multiple chairs as needed;
so Tokyo University also came to have a multiple chair system. That financial
considerations were behind this decision is indicated by an interview which
another Minister of Education gave to a medical journal called the Jkai Jiho in
1913. Its reporters asked Dr. Okuda Kijin why Tokyo University Medical
School had so many professors in view of the fact that German medical
schools managed to carry on with far fewer. In replying the Minister
explained that Germany had considerably more medical schools that Japan
and emphasized that no one of them had to accommodate as many students
as those in Japan did.52 The clear implication of the Minister’s remarks was
that it was cheaper to establish new chairs at existing universities than to
establish new universities from the ground up.

There was probably another reason as well for adopting the French chair
system rather than the German one. Unlike German higher education,
Japanese higher education was highly centralized, reflecting differences of
political organization in the two countries. Japan was a centralized empire in
which Tokyo controlled education at all levels for the entire country.
Germany after 1871, by contrast, was a federalized empire each of whose
formerly independent states retained extensive autonomies in educational
matters. A more appropriate model for Japan than Germany, in consequence,
must have been France where centralization was typical of all areas of
administration, education among them.%3 This influence of French higher
education on Japanese higher education is important to note in connection
with Kitasato’s implicit assumption that German educational models were the
only ones employed by the Japanese in the biomedical sciences.

The chair system itself had assumed the following pattern at the Tokyo
University Medical School by 1908:54
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BASIC MEDICINE - Number of Chairs CLINICAL MEDICINE — Number of Chairs
Anatomy 2 Internal Medicine 3
Physiology 1 Surgery 2
Pharmacology 1 Orthopedic Surgery 1
Pathology 2 Obstetrics and Gynecology 1
Biochemistry 1 Pediatrics 1
Hygiene and Bacteriology 2 Ophthalmology 1
Legal Medicine 1 Dermatology and Urology 1
Psychiatry 1
Oto-rhino-laryngology 1

By contrast, the Berlin University Medical School’s chair system looked
like this at that time: 99

BASIC MEDICINE — Number of Chairs CLINICAL MEDICINE — Number of Chairs
Anatomy 2 Internal Medicine |
Physiology 1 Surgery 1
Pharmacology 1 Orthopedic Surgery 1
Pathology 1 Obstetrics and Gynecology 1
Biochemistry 1 Pediatrics 1
Hygiene and Bacteriology 1 Ophthalmology 1
Legal Medicine 1 Dermatology 1
Pathological Anatomy 1
Psychiatry 1

Oto-rhino-laryngology 1
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Two interesting differences are immediately apparent from the charts.
First, Berlin had only one chair for hygiene and bacteriology while Tokyo
University by this time had two. Secondly, no discipline at Berlin except
anatomy had more than one chair while five disciplines enjoyed that
distinction at Tokyo University. With these differences in academic organ-
ization in mind, the larger social context in each of the two countries may be
considered in order to show ultimately that the formal organization of the
Tokyo University Medical School could not have had nearly so much
influence as Kitasato claimed on the status of bacteriological research there.

Sociologically speaking, the hallmark of the biomedical sciences in
Germany during the period of their greatest fruition was competitive
interaction. Among the twenty-eight university medical schools there was a
constant flow of professors and students with each university endeavoring to
attract the most capable.56 Berlin University in particular, because it
occupied the preeminent position, made an effort to secure the best students
and the most distinguished professors for its faculty. There especially it was
required that anyone hoping for an appointment first make a reputation at
another university.5

Beginning in the last quarter of the nineteenth century, however, the
German medical schools, including Berlin, began to deviate from the system
in certain ways. Professors and students still moved from one university to
another and competition still took place for distinguished faculty members,
but a process of “compartmentalization” began to inhibit these interaction
patterns. Accompanying the rise of the medical research institutes most
medical schools began to duplicate facilities, became reluctant to share them
with members of other sections, and in the clinical disciplines, showed a
frequent unwillingness to allot part of the patient case load to other sections
or to let them perform activities claimed by a particular section as its own
responsibility.58 This movement toward “compartmentalization” in Germany
is said to have resulted primarily from the inability of the academic system
to expand in a manner appropriate to the needs of medical science.
Establishment of the institutes in the German medical schools, therefore,
resulted partly from a need to differentiate research roles and provide more
positions for scientists than the academic system would have created
otherwise.>? While medical science expanded organizationally by creating
new chairs during the first three quarters of the nineteenth century, it
expanded scarcely at all in the latter decades. Establishment of specialized
research institutes became a way of allowing science to expand while
maintaining the chair system intact. Such a mode of expansion, however,

created certain problems which seriously impaired the effectiveness of the
system.
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Whereas German academic medicine had displayed a high incidence of
competition between the chair-holding professors (ordingrii) and the private
lecturers (privatdozenten) in each discipline during the first three-quarters of
the century, competition in the latter years tended to be replaced by various
types of patron-client relationships between the two groups. Partly for that
reason and partly because the number of attractive positions available to the
younger men declined drastically, certain fields lost momentum and
eventually experienced declines in research productivity.60 These changes are
said to have resulted from the rise of the institutes which, in turn, were partly
a function of the chair system’s failure to expand. Earlier in the century only
the most rudimentary facilities had been needed for research and those who
did research usually had a medical practice or some other source of income
with which to support themselves as privatdozenten before receiving the call
to a professorship. The relatively small number of working scientists,
moreover, together with the relatively large number of universities, meant
that innovations and reforms were accepted and diffused rapidly through
competitive interaction among the universities.51

The internal growth of science juxtaposed to the academic system’s
inability to expand effectively stifled this process. Because the facilities
required for research were far more expensive than most scientists could
afford and because the academic system was expanding vertically through the
establishment of institutes but scarcely at all horizontally through the
establishment of chairs, younger men had to enter the institutes to acquire
the credentials needed for an academic career. Research facilities at the
institutes, however, were monopolized by the directors who usually held
professorial chairs concurrently; and control of these facilities by the
professors enabled them to curtail and finally eliminate the competition from
the private lecturers which had existed earlier. The lecturers, therefore,
apprenticed themselves to the professors as research assistants in order to rise
in the rigidly structured system. Having eliminated the possibility of direct
competition from the younger men, the professors frequently came to value
in their assistants such qualities as an ability to take the professor’s side in an
academic dispute and to avoid disagreement with him. Movement of such
“schools” of medical scientists from one university to another under these
circumstances, moreover, often involved transferral of the entire group.62

Although conditions in Japanese medical science at that time had some
similarities to conditions in Germany, the differences must be given far
greater weight. Quite apart from what happened in practice, there was a
certain ideological emphasis on competitive interaction in Japan just as there
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was in Germany. Dr. Okuda’s remarks in the Ikai Jiho interview mentioned
earlier implied a favorable view of both the freedom of movement German
professors and students enjoyed and the competitive interaction created by
the privatdozent system. But in the same interview the Minister emphasized
that these practices could not be permitted in Japan because the country
lacked Germany’s large number of university medical schools and pro-
fessors.83

Numerous other persons in positions of influence also stressed the
importance of institutionalized competition for the well-being of science. In
1890 Dr. Hasegawa Tai, a physician member of the Diet, requested that body
to establish a second imperial university at Kyoto because, in his words:
“Observation shows that because of the lack of competition, the professors at
Tokyo University have ceased....to discover new scientific theories and the
students....to pursue their objectives.”64 And in 1893 when Education
Minister Inoue Kowashi introduced the chair system with its incentive
payments for research, a desire to promote greater competition among the
professors is known to have been among his principal concerns.%® Similarly in
1918, the Education Ministry’s Chief of the Bureau of Professional
Education, Matsuura Shinjiro, told the Budget Committee of the Diet’s
Lower House he agreed with the committeeman who said that “competing
chairs” (kyoso koza) improve the quality of a university; and in this same
testimony he emphasized that only lack of money had prevented more of
such chairs from being established.6

Matsuura’s statements indicate that Japan’s four major medical schools
were supposed to compete with each other and there are good reasons to
believe that they did so. To cite one example of such competition: the Dean
of the Tokyo University Medical School in 1910 ordered one of his students
to begin research on a disease which had attracted attention from medical
research groups at the Kyoto University Medical School and the smaller
Okayama Medical College, saying, “Tokyo University Medical School must
not fall behind those institutions.”®” And if the predictions of functional
analysis are correct, the existence of multiple chairs in several disciplines at
each of the four imperial universities would have encouraged other forms of
competition, as among professors for students.

However, it is exceedingly unlikely for reasons to be explained later, that
the formal organization of the Medical School really encouraged this kind of
competition at all. Indeed, the empirical evidence strongly suggests that
Tokyo University Medical School had problems of disunity and compart-
mentalization more severe, if anything, than those at Berlin. An article in the
July 18, 1914 issue of Ikai Jiho noted that every section at the Medical
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School insisted on having its own library, specimen room, equipment room
and other research facilities, demands for which in the journal’s opinion, were
not only wasteful but conducive to discord among the professors and
students.58 Later that year an anonymous physician who either spoke for
Kitasato or may even have been Kitasato, told the Tokyo Asahi Shimbun that
the Medical School had built four chemical laboratories though requiring only
one. He denounced this as a superfluous form of ‘“competition against
oneself.”%9 Certain prominent members of the medical profession who also
served in the Diet were equally critical of the Medical School on this point.
When the Education Ministry in 1918 requested money for a chair in
serology, Dr. Tsuchlya Seizaburo, editor and publisher of the medical journal,
Nihon no Ikaz ob]ected saying that an existing chair in that field at the
Institute of Infectious Diseases (associated with Tokyo University Medical
School after March 1916) made a second one unnecessary. He urged the
Ministry of Education to follow the practice in European medical schools of
teaching serology in connection with a chair of pharmacology or bacteriology
and declared that the university had only requested the second chair “because
of some enmity among its professors.”’7 Dr. Yagi Itsuro was another
member of the Diet who apparently believed this. Yagi had graduated from
the Tokyo University Medical School and studied several years in Germany at
the Umversnty of Rostock before entering private practice in Nara Prefec-
ture.’ Despxte what one might assume to be his loyalty to Tokyo University,
he opposed a government appropriation bill for his alma mater in 1914 and
offered the following explanation for doing so: “The professors of the Tokyo
University Medical School,” he asserted, “do not even deserve to be called
scientists [because they] confine themselves to small domains and will not
cooperate with each other in research.” /3

Precisely why Tsuchiya and Yagi made these remarks is open to a variety
of interpretations. Tsuchiya had vested professional interests opposed to
those of the “University Medical School Faction” or Daigaku Ha as it was
called. Moreover, he was a well-known admirer of Kitasato, whose attitude
toward the Medical School has already been indicated.”4 Yagi, on the other
hand, had not even met Kitasato at thls tnne and was also attacking people
with whom he had once been associated.”® It is possible that his views and to
some extent those of Tsuchiya, reflected the influence of the traditional
Western ideology of science. Certainly Yagi’s experience in Germany suggests
this possibility. On the other hand, both physicians may have been describing
the affairs of the Medical School professors more or less accurately.

If Ben-David and Zloczower are right, the German medical schools,
including Berlin, exhibited certain characteristics which might permit
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application of the same description to them: 1) There was a kind of
“roping-off” process occurring in the German medical schools whereby a
particular section or institute would claim exclusive rights in certain fields of
research or assert that it alone had the right to perform autopsies or care for
certain kinds of patients; 2) Many professors resisted the establishment of a
second chair in their discipline because this might have required them to share
the patient case load and certain research facilities or because it might have
reduced their income from student fees;76 3) The tendency of many sections
to lay claim to a particular field of research inhibited the career possibilities
of younger men working in the same field who found themselves in the
“wrong” section.””’ Collectively, these practices are said to have created
serious tensions within German academic medicine, not only creating factions
or “schools” but undermining its productivity in the process.

But the real problem lies not in determining whether such tendencies,
termed “compartmentalization,” actually existed or not. Certainly there are
very good reasons, including the evidence cited here, to believe that they did.
Considerably more important is the question of why Ben-David and
Zloczower have argued that in Germany these developments resulted from
changes in the formal organization of the biomedical sciences, specifically
from the creation of the institutes and clinics. If one accepts this as a working
hypothesis, the question of whether it could also account for similar, even
identical, kinds of behavior in Japan immediately arises. In other words, were
factions there a product of formal organizational arrangements as Kitasato
claimed? This question, of course, can only be answered by comparing formal
organization in the two medical schools and the two university systems. Such
a comparison, it is argued, indicates that while compartmentalization with its
factions or “schools” did emerge in Germany as a product of organizational
changes, in Japan compartmentalization existed all along because of the prior
existence of factions! This conclusion seems to follow from the fact that
Tokyo University and the Japanese university system were organizationally
flexible at precisely the points where Berlin University and the German
university system were rigid.

Evidence presented earlier indicates, first of all, that Tokyo University
often had two or even three chairs in a single discipline whereas Berlin almost
never did. This meant that chances of obtaining a chair were greater at Tokyo
than at Berlin and, moreover, that potential for competition in the formal
organization of the Medical School was also greater in the former. Secondly,
it was much easier to create new chairs in the Japanese system than it was in
the German. As Bureau Chief Matsuura said in 1918: “In the imperial
universities the establishment of chairs depends on the development of
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science itself.”78 At any particular German university, by contrast, the
number of chairs could usually be increased only by dividing an existing field
into smaller fields, not by adding a second or third chair in the same field.”?
And thirdly, it is important to note that Japanese higher education
experienced considerably more horizontal expansion during this period than
did German higher education, as the Japanese government between 1885 and
1920 built three new imperial universities while in Germany the last prewar
foundation was made at Strassburg in 1874.80

Medical Scientists and Medical Practitioners

Investigation of the effects of professionalization in the medical systems of
the two countries tends, if anything, to reinforce the basic conclusion that
compartmentalization in Japan was not the result of formal organizational
arrangements as such. The object here will be to show that the movement
toward professionalization in Japanese medicine had far less influence
generally than it did in Germany; and consequently, that Kitasato’s insistence
on the influence of the basic-clinical medicine dichotomy at Tokyo
University was largely misplaced.

So far as bacteriology in Germany is concerned the principal effect of
professionalization was to establish a sharp differentiation of medical roles
based on the classifications of researcher and clinician. First of all, it
promoted a gradual differentiation of professors in medical schools from the
physicians who practiced medicine. Before about 1850 large numbers of
German scientists in all fields had earned their livings by practicing medicine.
But when medical research emerged as a fulltime occupation, a distinction
came to be made not only between physicians and professors but between
those in basic medicine and those in the clinical disciplines,81 Ordinary
physicians, moreover, as a result of this change, were effectively deprived of
the right they had once had to utilize the facilities for research in the medical
faculties and the public hospitals. With professionalization both came to be
monopolized by the professors.82 Finally, opportunities for communication
between professors and physicians became much less frequent when they
occurred at all because the professors withdrew from the ordinary medical
societies to form their own professional associations.33 The principal effect
of these changes on bacteriology would seemingly have been to obstruct the
very unification of clinical practice and research which had led to its creation
in the first place.

In Japan, by contrast, these problems were certainly much less acute if
they existed at all. While a sharp division between basic medicine and the
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clinical specialties was instituted at the Tokyo University Medical School
under German influence, a considerable amount of evidence strongly suggests
no sharp differentiation was made in Japanese medicine as a whole between
the roles of medical scientist and physician. Assuming they had the proper
clique affiliations, physicians were given access to university and hospltal
research facilities until at least 1917 and possibly even thereafter. 84
Moreover, all the professors of clinical medicine at Tokyo University
themselves maintained substantial private practices and usually their own
hospitals, largely because academic salaries were so low. In certain cases,
professors were said to be earning between 40,000 and 50,000 yen
(approximately 20,000 to 25,000 dollars) each year from treating private
patients outside the university setting. Even the Dean of the Medical School,
Dr. Aoyama Tanemichi, as one of the university’s three leading internists —
who also did bacteriological research — earned 20,000 yen annually despite
his administrative functions.8®

Tokyo University professors of clinical medicine, of course, were not
atypical in maintaining private practices as such, for Berlin University
professors in the clinical specialties also saw patients outside the academic
framework. To that extent treatment of patients by Tokyo University
professors outside the Medical School setting does not in itself demonstrate
that Japan lacked a sharp role differentiation between scientists and
physicians. However, it must be emphasized that Tokyo University professors
seem to have devoted the major portion of their time and energies to seeing
private patxents whereas the Berlin professors generally remained loyal to the
academic ideal.8® The very small number of medical specialists in Japan at
the time, presumably, was one reason for the inability of the Japanese
professors to do this. While German patients had a relatively large number of
such specialists available to them, the Japanese did not; so there was an
important social need for the services of the well-trained Tokyo University
professors. “Considering the present state of Japanese culture,” the Vice
Minister of Education declared in 1920, “it may not be such a bad thmg for
professors of clinical medicine to maintain large private practices.” 7 And the
inability of married professors with families to live on a professor’s salar g'
acknowledged even by the Education Ministry, must have been a second.
At Berlin, by contrast, a professor in the Medical School could enjoy a
comfortable standard of living, especially when income from student fees,
nonexistent in Japan, was taken into account.

Yet, it is perfectly true, as Kitasato might have argued, that most of the
work in bacteriology at Tokyo University took place in two laboratories on
the basic side. And here conceivably there might have been a problem; for
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professors in the basic disciplines were not permitted to maintain private
practices and had to supplement their meager incomes by additional,
part-time lecturing or by writing textbooks. 20 Actually, however, it seems
unlikely that bacteriology could have suffered on that account for denial of
the right to practice medicine by no means implied denial of access to the
necessary clinical facilities. Dr. Miura Moriharu and Dr. Yamagiwa Katsus-
aburo in the Pathology Section were permitted to carry on clinical tests and
observations in the main Tokyo University Hospital91 while Dr. Ogata
Masanori and his associates in the Hygiene and Bacteriology Section used the
clinical facilities of the Komagome Hospital, a university affiliate.?2 Dr.
Nagayo Mataro in Pathology, moreover, had access both to the main

university hospital and later to the clinical facilities of the Institute of
Infectious Diseases.?3

That Japanese bacteriology did not suffer from the formal organizational
divisions between basic and clinical medicine which may well have plagued
this science in Germany is also suggested by two other considerations. One is
a campaign, partly ideological, partly political and partly economic in
motivation, directed against the professors of clinical medicine which aimed
to enforce just such a division. As early as 1893 the clinical professors were
attacked by the Great Japan Medical Association (Dai Nihon Ishi Kai) for
taking work away from general practitioners by treating private patients. The
Ikai Jiho, which participated editorially in these attacks, declared that the
Medical School professors were supposed to serve as “models” for the
Japanese medical profession and demanded they “resign and take some other
job” if they could not live on their salaries.2 Certain other vehicles of public
opinion and professional medical opinion also found these deviations from
professional standards reprehensible, emphasizing that professors must not
neglect the teaching and research responsibilities for which they had been
hired. In 1900 a former Vice Minister of Education, concerned that too many
of the scientific papers appearing in the Daigaku Kiyo (University Annals)
were written by foreign scientists, exclaimed’in a speech to the House of
Peers: “What research have these professors done? What discoveries have they
made? What have they written?”®® From all indications this movement
reached a crescendo after the First World War broke out since the
Anglo-French naval blockade of Germany removed that country as a possible
source of medical, scientific and technical information for the Japanese. Thus
the Tokyo Asahi Shimbun published a series of articles in November 1914,
vigorously attacking the professors for the attention they gave to treating
private patients: “The professors of clinical medicine at the Tokyo University
Medical School treat patients in their homes, operate hospitals and say they
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are doing scientific research.”®6 One physician member of the Diet even
declared in a speech delivered the following month that if the professors did
not do more research, they should be forced into early retirement in order to
make room for those who would!?7

It may be suggested that the very vehemence of this campaign and the
rather considerable period of time during which it persisted suggests that
Japan could not have institutionalized a lasting role differentiation between
the physician and the medical scientist much before 1920, if then.

Still another aspect of the Japanese medical profession pointing to this
conclusion is the way membership in the leading medical societies was
determined. It was noted that in Germany medical scientists and physicians
by this time generally did not belong to the same professional organizations.
In Japan, however, membership in professional medical societies seems to
have been based primarily, though not exclusively, on clique affiliations.
Thus, medical men joined either the Meiji Medical Association (Meiji Ikai),
created in 1894, or the Japan Federation of Medical Societies (Vihon Rengo
Ishi Kai), which existed under various names from 1893, according to
whether they identified themselves with the so-called Umversny Faction
(Daigaku Ha) or the Anti-University Faction (Min-i Ha). 98 Each association
included medical scientists as well as physicians among its members. Kitasato
for many years refused to participate in the activities of either one because
this would be “improper for a scientist.”®? But even his German-style
professionalism gave way to social reality when colleagues in the Federation’s
predecessor persuaded him to accept the presidency of their organization in
1916. His attitude, however typical in Germany, was not typical in Japan;
most other Japanese medical scientists were very active in these two
physicians’ organizations and despite their numerical inferiority often
dominated them.

Informal Organization in the Tokyo University Medical School

If the tendencies toward compartmentalization criticized by Kitasato and
other Japanese scientists did not result from the Medical School’s formal
organization, they could only have resulted from its informal organization.
Intcrestingly enough, while Kitasato himself appears never to have charged
the Medical School publicly with factionalism as such, there are good
reasons for believing that he did recognize its existence and that he took an
unfavorable view of it, at least so far as bacteriology was concerned. Certainly
persons with whom he enjoyed close assoc1at10n spoke out against factional-
ism in the Medical School often enough 0 And there is little doubt but that
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Kitasato himself had more than sufficient motivation to confine his public
statements to criticisms of formal organization and pass over informal
organization, as it were, unnoticed.

Emstence of the highly influential “Kitasato Faction” (Kitasato
Batsu) 01 it is suggested, gave him reason enough to maintain silence on this
point. It was noted earlier that Kitasato had built his original Institute in
Tokyo with private support and that later on he managed to fend off several
attempts by opponents within the bureaucracy to undermine his authority
over it. These efforts succeeded only because he enjoyed the support of an
extensive network of strategically placed friends, associates and former pupils
in various parts of the government, particularly in the Home Ministry. Not
only was the Bureau of Public Health completely under his influence but the
overwhelming majority of Japan’s prefectural and other local public health
officials were graduates of the special course in health administration which
he offered at the Institute of Infectious Diseases.}?2 These persons were a
ready-made pressure group on whom he relied with striking success to protect
his interests as needed. So influential was the “Kitasato Faction” that
Munsey’s Magazine in 1907 suggested Kitasato might be among the eleven
most gowerful men in Japan, a judgment confirmed by Japanese sources as
well.1 Indeed, it was precisely this concentration of power and influence
which prompted the Education Minister, Dr. Ichiki Kitokuro, and the Prime
Minister, Count Okuma Shigenobu, to change the Institute’s administrative
relationship to the Cabinet in 1914,104 gma wonder, then, that Kitasato
avoided discussing factionalism by name in public.

Even when he did say or write things which implied an unfavorable view of
factions, he confined himself to deploring the influence they supposedly had
on inter-group cooperation. However, contemporaries of Kitasato and more
recent critics have also accused the Medical School’s factions of excessive
particularism in recruitment of faculty and of suppressing free discussion
among their members. It therefore seems appropriate here to consider these
criticisms as well.

Among the accusations leveled against the Medical School was that its
faculty was excessively “inbred” due to particularistic recruitment and
promotion procedures. It was said that only by graduating from the Medical
School and having a relative on its faculty could a talented young biomedical
scientist become a Medical School professor at all.10° In fact there is a good
deal of evidence to support this assertion. Hardly ever was anyone from
outside the University invited to join its faculty. So rare was the occurrence
that the Ikai Jiho in 1905 claimed the appointment of Dr. Suto Kenzo,
graduate of a private medical school, to an associate professorship in
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biochemistry heralded a major change in recruitment policies.106 But the
prediction proved false.

The question, of course, is what one chooses to make of all this. Certainly
the traditional ideology of science has always stressed the ill effects among
scientists of particularism in any form. Thus Theodor Billroth, professor of
surgery at the University of Vienna, warned in 1876 against “forming a
faculty exclusively of natives and making professorships hereditary in certain
families” on the grounds that such practices “always have baneful re-
sults.”197 But even if this and similar statements are justified in a general
way, their applicability to the practices of the Tokyo University Medical
School during this period is not at all clear; as certain evidence suggests that
the recruitment system there was quite universalistic in content, however
particularistic in form. The principal mechanism for recruitment of faculty at
the Medical School was the comprehensive examination given students upon
completion of the regular M. D. course. This examination accomplished three
things. It determined a student’s rank in class; it determined the sections of
the graduate school he might enter and those from which he would be
excluded; and it eliminated all but the select few from whom the professors
would choose their future sons-in-law and successors. Whenever possible the
professors made these selections from those placing first, second or third in
the examination.1%® The talented young biomedical scientist, as defined by
the examination, then married a professor’s daughter and eventually acquired
a chair, though usually not the one occupied by his father-in-law.

The examinations naturally stimulated keen competition among the
students which presumably insured that any potential recruit to the faculty
had attained a certain standard of excellence. One successful veteran of the
examinations, Dr. Manabe Kaiichiro, recalled that when he graduated at the
top of his class in 1904, the competition was “unbelievably severe” as the
examination “determined a person’s fate for the rest of his life.”199 Nor was
competition confined to the students; the professors also are said to have
competed for the most promising son-inlaw. In general professors on the
clinical side whose sections enjoyed greater prestige had the advantage.110
Dean Aoyama, for instance, was able to get the number two man in the class
of 1907, as his Internal Medicine Section was particularly well regarded.111
On the other hand, Dr. Ogata, whose Hygiene and Bacteriology Section on
the basic side ranked considerably lower in student estimation, tried but
failed to marry his daughter to the top man in the class of 1902112

Among the five senior men doing bacteriology during this period, only the
youngest, Nagayo, had a relative closely associated with the Medical School.
(His father had been its dean from 1874 to 1879).113 The four older men
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were among the first generation of professors so naturally did not enjoy that
advantage. Two of the four senior professors, Miura and Yamagiwa, had
graduated first in their respective classes of 1881 and 1889:114 while
Aoyama and Ogata, as ryugakusei, must of necessity have been in the upper
ten percent of theirs. And Nagayo himself, apart from whatever career
benefits his father’s achievements gave him, was certainly as well %ualified in
a formal sense as the others, having graduated second in 1904.11° Thus, if
even a minimally universalistic character is attributed to the examination, it
seems unlikely the quality of the faculty could have suffered greatly from
such “inbreeding.”

Tolerance of criticism and free discussion, by contrast, is a matter about
which generalization is slightly more difficult for the Medical School as a
whole. Among the three sections where bacteriology was done, free-ranging
discussion and criticism seem to have been actively encouraged in two, the
Pathology Section and Ogata’s Hygiene and Bacteriology Section; but in
Aoyama’s Internal Medicine Section both were probably inhibited. Concern-
ing the Pathology Section there exists a remarkable unanimity of opinion on
this point. One of its members said that Dr. Miura, the senior professor by
date of appointment, strongly encouraged his students to formulate opinions
of their own;116 while another said he carefully avoided use of status
language in order not to discourage free expression of views.117 In fact Miura
seems to have developed a special technique (which was probably not unusual
at all) for eliciting opinions from students and junior members of the
academic staff. His procedure was to share an o-bento (box lunch) with them
every Saturday afternoon, followed by a long walk and usually a visit to the
Yukokuro Restaurant where all imbibed freely. “On these occasions,” said
Dr. Yamagiwa, who had himself been a student of Miura, “reserve between
professor and students was cast aside.””118 Equally so was this the case when
Nagayo took over active direction of the laboratory from the two older
professors in 1906. Nagayo made a practice of levying fines on members of
the laboratory group who used honorific forms of address when speaking to

him and §enerally shared tea and cakes with his junior associates every
afternoon. 119

Much less is known about the interpersonal relations of the Hygiene and
Bacteriology Section as it had considerably fewer members than the other
two laboratories and remaining descriptions of its internal affairs are
accordingly quite scarce. However, Ogata is said on at least one occasion to
have accepted from two of his students criticism described as “direct and
unreserved” about a matter of some scientific importance;120 and surviving
general descriptions of his personality are consistent with this assertion.
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Tokyo University’s senior bacteriologist is described as “modest,” ““taciturn”
and “living in an ivory tower,” hardly the sort of traits associated with an
authoritarian personality.121

Quite the opposite traits apparently characterized Dr. Aoyama Tanemichi,
the Medical School’s powerful dean and most influential of the three
internists. Most accounts agree that he was “arrogant,” “‘haughty,” overbear-
ing at times and susceptible to flattery 2 His students were afraid of him
and whenever possible avoided expressing opinions contrary to his. One
former student recalled that the surest way to pass one of the dean’s oral
examinations was to “expound eloquently to Dr. Aoyama nothing but his
favorite opinions about the pathology of a disease.”123 Though referring in
this case to Aoyama’s manner of instruction in the hospital ward, his
procedure in the laboratory was apparently much the same. While in 1959
several of his former students attempted to show that he was really very
tolerant of dissenting opinions, their descriptions are congruent neither with
specific details of his style of leadershlp nor with the description provided by
his own biographer in 1930.124 “Whenever a student wrote a paper and
submitted it to Aoyama,” wrote Dr. Uzaki Kumakichi, “he would scrutinize
it with great care and criticize it sharply. He seldom accepted a new thesis at
first reading. In the event that a student presented a particularly bold idea,
Aoyama would scold him, saying, ‘Are you certain you want to write
something so audacious?’ Moreover, in the event the student had contradicted
a leading authority, Aoyama always warned him he must reconsider that part
of the argument.”125

Despite such relatively authoritarian behavior, or perhaps because of it,
this and other factions in the Medical School generated a deep loyalty to the
senior professor and strong solidarity among their respective members. So the
question naturally arises as to what influence either may have had on the
amount of free discussion. Most critics of factionalism in Japanese science
have stressed the influence of the senior professors in inhibiting criticism. But
the possibility that certain kinds of group solidarity were also detrimental
should be considered as well. In fact it appears that solidarity was a negative
factor in the Aoyama group. One source states that if any student appeared
to question Aoyama’s judgment of a patient’s condition too openly during a
bedside dlagnostlcs session, other section members were certain to reprimand
him for it later.126 And on one particular occasion students of Aoyama’s
were responsible for disrupting what existing accounts suggest was a
legitimate student protest movement against the Medical School administra-
tion so their professor, the Dean, would not “lose face.”127

Still, none of this permits the generalization that solidarity inhibited
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criticism and free discussion in and of itself. In the Pathology Section, for
instance, there was quite as much solidarity and exclusivity toward other
groups as in the Aoyama Section. But within the group Miura tried and
largely succeeded in instilling a “spirit of harmonious cooperation and
mutuality.” 2128 When we note that frequent drinking and socializing with the
members of his section was one of the ways he used to accomplish this, it
seems significant that Aoyama rarely did either of these things. Except for an
occasional glass of wine in his home, the Dean was a teetotaler who even
lectured his students and colleagues on the evils of excessive carousing.129
Considering the remarkable extent to which Japanese society in general relies
on informal socializing with alcohol to ease tensions between persons of
different status, the absence of this socializing or its inhibition in the Aoyama
Section could only have had a deleterious effect on its morale and
effectiveness.130 In short, this comparison suggests that the personality of
the senior professor did largely determine whether a faction encouraged new
ideas or resisted them. If this inference is justified, then the answer to the
question of whether group solidarities in the Medical School obstructed free
discussion or not probably depends on which pattern of social relations one
thinks was more typical; and on that point, it is argued, most evidence favors
the pattern of social relations in the Pathology Section.

In the analysis of the problems of free discussion and recruitment
procedures at the Medical School one important assumption has been made —
that neither changed significantly through time. Since both patterns were
congruent with fundamental aspects of Japanese tradition, such an assump-
tion is probably justified. But in reference to the problem of inter-group
cooperation it probably is not since this pattern involved a major change from
traditional behavior. Moreover, the empirical evidence suggests the problem
of inter-group -cooperation is unresolvable unless significant change through
time is assumed from the beginning,.

Consider the following pieces of evidence. In 1894, one year after the
chair system was established and a mere eighteen months after several
assomates of Aoyama had attacked Kitasato in print on purely personal
grounds 31 the same two scientists from different institutions led a joint
research expedmon to Hong Kong seeking to determine the cause of
plague 2 As Kitasato’s ensuing paper, which appeared in The Lancet, left
certain scientific issues unresolved, a lively controversy arose in Japan over
the validity of his claim to have isolated the offending bacillus. Accordingly,
the Medical School dispatched several research expeditions to Taiwan and the
Kobe-Osaka area in the late 1890’s to resolve them and included in each were
professors from different sections, usually Ogata and Yokote from Hygiene
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and Bacteriology, and Yamagiwa from Pathology.133 Yet by the second
decade of the twentieth century one finds these same two sections working
for an extended period of time on precisely the same disease with no
indication of cooperation between them at all. 134 Moreover, secondary
accounts of the history of bacteriology in prewar Japan never mention any
cooperative research involving members of different groups after these
particular expeditions.

This, of course, does not prove conclusively that cooperative research had
ceased among Japanese bacteriologists by this time; but there are good
reasons for believing that it had and that consequently Kitasato’s general
description of the situation at Tokyo University should be accepted even if
his public explanation for it should not be. In all probability there was not
very much willingness within any of the relevant sections on either side of the
Medical School to cooperate with the others. Members of Aoyama’s section
on the clinical side probably took a very exclusivist attitude toward the
members of the Pathology and Hygiene Sections on the basic side and vice
versa. While the evidence in general supports this assertion, the more difficult
problem as before is to formulate a convincing explanation for it.

Logically, there are only three agents to which the decline of cooperation
could be attributed: the professors, the students, or both. Two of these,
involving the professors, it is suggested, can be eliminated from consideration
on the following grounds. First, the professors were all on amicable terms
with one another and remained so throughout this period so far as can be
determined. Secondly, there were no changes in personnel among them
except for the promotions of Yokote in 1908 and Nagayo in 1911;and there
are no reasons at all to suppose either event made any substantial difference.
Thirdly, the professors did in fact cooperate with each other before about
1900 but not thereafter. In short, the problem is to explain not merely the
decline of cooperation but its timing as well.

To that end it is argued, first of all, that cooperation among different
sections was not inhibited to any extent by the professors but rather by the
often intense feelings of solidarity which developed among the students and
younger section members. Suppression of actions which their peers defined as
disloyal to the group was one manifestation of this solidarity and cooperation
with other groups, one suspects, was often defined in that way. Consider the
following event which occurred at the Medical School during this period. In
1916 Dean Aoyama secured the prior agreement of his two internal medicine
colleagues to establish an institute for hydro-therapeutics and X-ray
treatment. As a cooperative venture the institute was supposed to serve the
needs of all three sections but did not because members of two of the
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sections refused to work there. The younger men apparently objected to the
Dean’s appointment of a former student as director and not even pressure
from their own professors managed to change their attitude.13% While one
can never hope to know all relevant aspects of this situation, the account of it
which survives does suggest not only the failure of formal organizational
arrangements to dictate behavior but the limited ability of the professors to
stimulate cooperation among their respective sections.

That being the case, the principal reason for a decline in cooperative
research about 1900 would simply have been that membership in each of the
three sections began to increase sharply about that time. Consider the
following chart:

Membership In Tokyo University Medical School
Sections Relating To Bacteriology

Section 1897 1908 1917
Internal Medicine (Aoyama) 5 10 21
Hygiene and Bacteriology 3 5 15
Pathology 8 24 46

In no case does it show anything less than a three-hundred percent increase in
the membership of each section during the twenty years between 1897 and
1917.138 Thus, even if a professor wished to stimulate certain kinds of
cooperation with members of other groups, the effect of these increases
would have been to limit his ability to do so because peer group influence on
each member would have been much greater than before, assuming constancy
of solidarity feelings between individual section members. Moreover, not even
the opposing effects of growth in numbers beyond a certain point would
necessarily have enhanced prospects for cooperation since loyalty to the
group remained the standard by which social action was legitimated whatever
the centrifugal effects of factions within the larger faction may have been.

But even if Kitasato and other critics were correct in recognizing a near
absence of inter-group cooperation at the Medical School, one must still
consider the more basic issue of whether that really mattered. Were the
exclusivist behavior patterns of its research groups really detrimental to
creative research or might they in some respect have promoted creativity?
Stated in this form the question obviously admits of no definite answer as
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factionalism undoubtedly had both effects on different occasions. However,
the problem here is considerably more limited as it is only required to
demonstrate that the Medical School’s informal organization could benefit
creativity and that it actually did so in important ways.

Two accomplishments of the Pathology Section provide empirical evidence
for this argument. In 1915 Dr. Nagayo Mataro began research with several
members of his section on the cause of a disease called scrub typhus or
Rickettsia tsutsugamushi. This disease had first been reported by Japanese
physicians around 1900 but within a few years was also found to exist in the
Malayan peninsula, the Dutch East Indies, Australia and India. The large area
over which scrub typhus was dispersed, together with its apparent links to a
large number of other diseases, thus attracted wide attention among Japanese
scientists even though the affected areas in Japan itself consisted only of a
few sharply defined river valleys in three mountainous prefectures.137
Accordingly, members of Ogata’s Hygiene and Bacteriology Section along
with investigators from several lesser institutions also began studying this
disease, thereby creating a highly competitive research situation.

From what is known of the incident it seems likely that factionalism
benefitted the investigation in two ways. Its competitive pressures, first of all,
stimulated Nagayo to begin studying the disease himself. In 1915 the Medical
School was the target of bitter criticism from the recently displaced Kitasato
Faction which claimed the University’s contributions to bacteriology had
been few. Specifically to refute these accusations, Nagayo became the first
scientist anywhere to study the highly contagious disease in the field and led
the first of many expeditions to Yamagata Prefecture in July of that year.138
One may also suppose the same competitive pressures from other groups kept
him there. Within a year the Nagayo team managed to link the disease to a
specific pathogenic agent. However, they were not able to explain its life
cycle completely until 1924; and even then had to carry out many more
expeditions and laboratory tests before the medical profession bestowed its
unanimous approval on their findings in 1930.139 1n short, competition
among factions encouraged replication and independent testing of claims
based on research findings and in that way benefitted science. Secondly,
when the unusual amount of work and the extraordinary investment of time
required for resolution of the scrub typhus problem are taken account of, it
seems reasonable to suppose a well integrated research group would have a
natural advantage over one less integrated. Indeed, that was precisely the sort
of group Nagayo had tried to create in the first place by socializing with his
younger colleagues and by discouraging their use of status language when
speaking to him.
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In the work of Dr. Yamagiwa Katsusaburo and his associates on cancer still
another potentially beneficial effect of factionalism on scientific research can
be seen. In 1915 Yamagiwa achieved one of the most important advances in
the entire history of cancer studies with a “classical” paper demonstrating
that tumors could be produced in experimental animals by the application of
coal tar to the skin over prolonged periods. His work was important both
theoretically because it placed Rudolph Virchow’s doctrine of chronic
irritation as a cause of cancer on a sound experimental basis and
methodologically as well since it enabled researchers to induce tumors in host
animals far more easily than had been possible earlier.140 In the words of
The Lancet: “It is impossible to over-estimate the importance of Yamagiwa’s
discovery for the study of cancer.”141 Indeed, the 1915 paper made him a
leading candidate for the 1926 Nobel Prize in Medicine, awarded, however, to
Johannes Fibiger in an action now widely acknowledged to have been an
error.142

For present concerns the point of greatest interest is the process by which
Yamagiwa managed to achieve these results. Essentially they owed as much to
the intense loyalty of his younger colleagues and students as they did to his
own brilliance. Not only did Yamagiwa himself specifically say this,143 the
facts of the matter seem to admit of no other interpretation. The reason is
simply that Yamagiwa was a semi-invalid who suffered from pulmonary
tuberculosis for nearly all his professional life.144 Because of his physical
condition it is highly unlikely he could have accomplished anything
unassisted; for even with help his 1915 paper represented ten years of work.

III. THE VALUES OF JAPANESE SCIENCE IN HISTORICAL PERSPEC-
TIVE

Individualism and Science: Europe and Japan

Both because of the frequency with which they are cited by Japanese
critics and because of their theoretical significance in functional analysis,
discussion in this paper has centered on the fourth category of arguments:
formal organizational arrangements and their relationship to creativity. The
basic claim of these critics is that Japanese science was epiphenomenal and
uncreative first because of its “feudalistic”” apprentice system of recruitment
and socialization and secondly, because of its failure to permit free exchange
of views within research groups and cooperation among them. For the most
part it is alleged that the chair system was responsible for these deficiencies.
But was it? Ben-David and Zloczower argued that similar shortcomings
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appeared in German medical science because of the one-chair rule, the
difficulty of establishing new chairs and the lack of horizontal expansion in
higher education during the late nineteenth century. These factors, they
suggested, diminished the ratio of academic positions to those seeking them,
created obstacles to the horizontal movement of students and younger
scientists, and therefore encouraged the formation of patron-client relation-
ships between scientists of higher and lower status which eventually lowered
research productivity. So far as bacteriology specifically was concerned, the
differentiation of scientists from physicians implied by the basic-clinical
separation is said to have been harmful because it denied research facilities to
the latter and direct access to clinical facilities to the former while segregating
each in different professional organizations.

But was the Japanese situation really similar? Clearly it was not. First, the
Japanese chair system, partly because of its French antecedents, permitted
multiple chairs per discipline; secondly, it was not particularly difficult to
establish new chairs; and thirdly, Japan’s higher educational system was
expanding horizontally much more than Germany’s was. Thus the ratio of
positions available to the number seeking them was higher in Japan; the
students were objectively freer to move horizontally within the university,
and their objective motivation to become the client of a senjor scientist was
therefore less. In the particular case of bacteriology, the objective situation
was also more favorable in Japan since the differentiation of scientists from
physicians had not progressed nearly so far, research facilities were not denied
to the latter (until about 1917) nor clinical facilities to the former, and both
belonged to the same professional organizations. Formal organizational
arrangements, therefore could not have been responsible for the “deficien-
cies” of Japanese science attributed to them.

The alternative claim is that the scientists themselves were responsible for
the alleged deficiencies. Rather than dispute this assertion directly, it is
argued that, for the most part, these practices were not quite the deficiencies
they might seem. Whether they married professors’ daughters or not, for
instance, Tokyo University Medical School professors were selected from
among the better qualified. Moreover, criticism and free discussion were not
only tolerated but encouraged except in Aoyama’s Internal Medicine Section.
Even the decline of cooperation, it is suggested, did not necessarily mean
competition and creativity were compromised. Indeed, the work of Nagayo
and Yamagiwa suggest that solidarity, loyalty, integration and competition,
the results of distinctly Japanese value orientations, were not only compatible
with creative science but probably gave it a highly positive stimulus. Thus,
while some of the practices described as ““deficiencies” actually existed, they
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were not what critics have made them out to be. Others, moreover, did not
exist at all. Thus, the problem for functional analysis, it would seem, is that it
could not have predicted this combination.

From this analysis two conclusions can be drawn and one of them answers
the first question posed in this paper. Since Japanese science had certain
fundamental value orientations markedly different from those of Western
science at both the level of organizational or institutional norms and the level
of personal value orientations, it was epiphenomenal. These different values
in the Japanese case, according to functional analysis, ought to have been the
result of inflexible organizational arrangements as they were in Germany. But
the preceding discussion has shown this could not have been the case.
Functionalism also maintains that because certain necessary values were
absent, whatever science was done under the circumstances could not have
been creative by definition. But the Pathology Section’s contributions to
knowledge indicate that was not the case either. In short Japanese science was
not necessarily uncreative because it was epiphenomenal. When, therefore,
the ability of the Japanese to do creative science in the absence of certain
allegedly fundamental values is taken into account, a second conclusion
follows: that any theoretical explanation concerning the relations of science
to culture and social structure in which values are assumed to be
non-problematical at all levels of generality is empirically false and theoretic-
ally unsound.

In order to answer the second question posed earlier, it is necessary at this
point not only to state what values were lacking in Japan but to indicate their
place in the series of assumptions underlying functional analysis and
criticisms by Japanese who define science in terms of values. It has been
pointed out that Japanese values appear to have stressed solidarity, loyalty,
affectivity and integration in addition to inter-group competition. Affectivity
and solidarity in particular seem to clash with the emphasis Parsons places on
affective neutrality and specificity. Given his definition of those terms, this is
tantamount to saying the Japanese were not sufficiently individualistic.

The term “individualism” or “individuation” merits closer examination as
it is central to the discussion here. Definitions vary according to context and
the philosophical predilections of the writer. Theodorsons’ A Modern
Dictionary Of Sociology applies “individuation” to “the breakdown of group
ties and the emergence of individuals who lack strong feelings of group
loyalty...”145 while Bernard Barber describes “individualism” as “a moral
preference for the dictates of individual conscience rather than for those of
organized authority” and declares it “an attitude...most congruent with
science.”146 [t s scarcely accidental that connotations so divergent have
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attached themselves to the same term, as the weakening of primary group ties
and other intermediate-level associations has often been attributed in Western
countries to the rise of science (among other things).m'7 But is science really
responsible? If it is, how can one explain the absence of such a process in
Japan whose modern history has also been dominated by the rise of industry,
technology and science?148 More likely, individualization or individuation as
an influence on social structure or individualism in science should be
attributed to the impact of ideological forces and the specific historical
conditions within which science first arose in Europe.

These considerations lead to the second of the three questions posed at the
beginning of this paper: Why was Japanese science “‘epiphenomenal”? Why
did it lack the individualistic values of science in the West? One potential
explanation advanced by Japanese critics was the frequency of “copying”
stemming from the government’s policies toward research. This argument
appears to have a certain superficial plausibility since it is true that the
Japanese government generally did not encourage scientific research, at least
before 1914 and in some ways not before 1940. (Bacteriology was the single
exception, partly because of its relationship to the well-being of the military).
Nevertheless, the copying thesis should ultimately be rejected because it
assumes these values would have become institutionalized if the government’s
policies had been different. Yet there is no reason at all to suppose such
values as affective neutrality or specificity are inculcated by the mere act of
doing research. One supposes rather that they become accepted because
scientists are exposed to a cultural environment in which great ideological
stress is placed upon them.

Peculiarities of language and thought processes are a second factor which
several Japanese critics have suggested. Certainly the formation and accep-
tance of values is affected by language and ways of thinking. But the precise
mechanisms by which they make their influence felt are matters of great
controversy lying far outside the scope of this discussion. It is sufficient for
present purposes to say they must have been important in undetermined
ways.

Japanese critics defining science in terms of ideas, it was noted, have often
linked science’s epiphenomenality to the specific historical circumstance of
its dependence on government patronage. Though surely wrong in attributing
epiphenomenality to lack of government support for research, their emphasis
on the importance of the government’s role seems entirely plausible in itself.
Much of Western science’s individualism has commonly been explained by the
self-supported, amateur status of its early practitioners and their lack of
sustained patronage from the state. 149 By contrast, modern science in Japan
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was almost completely dependent on government support (such as it was)
from the beginning. One might therefore suppose this unusual degree of
dependence on government did obstruct in Japan those ideological forces
which created the individualistic ethos of science in Europe. In this sense
science’s identification with the “collectivistic”” aims of the state may also
have impaired the ability of these same forces to undermine family loyalties
and other primary group associations.

There are at least three other historical factors in Japan which probably
inhibited the creation of a more individualistic ideology of science, if the
European experience is any indication. One of these has already been
mentioned: the fact that historically, it was the biomedical sciences rather
than physics which in Japan formed the official, public image of science. Not
only did medicine receive far greater attention than the other sciences in the
Tokugawa Period, its extreme predominance continued well into the
twentieth century. Science degrees conferred by Tokyo University provide
one index of medicine’s greater influence. Between 1876 and 1916, 2,613
degrees were conferred in medicine but only 814 in all other sciences. At the
doctoral level the figures are similar in magnitude: 200 to 82 for the years
1888-1910.159 This fact is important because physics projects a much more
individualistic image than any of the biological sciences do. Roger Krohn
found that physicists (and “academic” scientists generally) are noticably
more likely than any kind of biomedical scientist to stress the importance of
“personality” and “the individual” over “situation” and “the team” for
creativity, 1 providing empirical support for the more impressionistic
conclusions of earlier investigators. Why these differences exist is a matter
which cannot be explored here. However, it seems significant that physics
(optics and mechanics) attained intellectual maturity in the seventeenth
century when science was very much an amateur activity, while medicine’s
maturity was delayed until the nineteenth century when professionalization
was already beginning to reshape the social bases of science in fundamental
ways. 1

That Japan therefore acquired modern science in the nineteenth century
after its professionalization was already well along is the third historical
factor meriting emphasis. Professionalization marked an important change for
science in general because it involved greater emphasis on the functions and
responsibilities of the professional peer group and less on those of the
individual practitioner. Of course, this earlier tradition of individualism
retained considerable influence in the West where science had existed for
several hundred years. But Japan had no such ideological heritage; and a
newly deindividualized professional science could hardly compensate for its
absence.
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Japan lacked still another important historical experience associated with
the rise of an individualistic ethos for science in the West: the long tradition
of often intense conflict with religion. Not that scientific explanations for
natural phenomena went totally unchallenged in Japan. They did not. Some
eighteenth-century Buddhists opposed the replacement of Sumeru cosmology
by the newly-acquired heliocentric view on religious grounds153 and conflict
was rife between Christians and the defenders of science in the Meiji period.
But all of this pales by comparison with the history of such conflicts in
Europe. It is scarcely novel to observe that a principal reason for the conflict
between science and religion was the heritage of Aristotelean scholasticism
which combined supernatural beliefs and empirical information in a synthesis
so intricate that an attack on one part necessarily appeared to endanger the
whole. Thus, scientists could hardly avoid controversy with religion; and one
aspect of their response was the creation of appropriate values concerning the
ways in which information was obtained. For ideological and political reasons
scientific evidence had to be overwhelming against the theological opposition;
and the values which emerged presumably contributed to that end. If
Kenneth Downey is correct in assuming that values appropriate to an age of
warfare between science and theory (e.g. “organized scepticism™ or “indivi-
dualism”)154 may no longer be needed in the West, what reason is there to
assume they were ever needed in Japan, given its relative lack of experience
with such warfare?

Having presented the case for rejecting theoretical explanations of
science’s relationship to culture and social structure in which values are
thought non-problematical, it is now appropriate to consider briefly the
problem of creativity in prewar Japanese science. This complex subject
cannot be discussed in any depth here but one important point can be made
about it in view of the general argument advanced in this paper. That is that
creativity in science is far more a matter of ideas than it is of values.

Earlier it was observed that many critics who define science in terms of
ideas nonetheless believe it was not very creative in Japan, If that was the
case, one can only conclude that any acceptable explanation would have to
base itself on factors of language, irrationalism and the absence of a tradition
of scientific thought before modern times. Other arguments that have been
advanced in connection with creativity seem to offer little. “Copying” is
synonymous with the problem itself and is therefore not an explanation.
Similarly, the arguments about organizational arrangements and behavier also
have serious defects which the previous discussion has presumably made
apparent.
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The Accommodation Theory of Science and Qulture

The analysis presented here thus would appear to require an alternative
approach to the problem of science, culture and social structure, one in which
for the Japanese case and presumably for others, questions of language,
thought patterns and historical factors would have a central place. The
approach suggested is in no sense original, having been proposed in a
somewhat different form by the late John Peter Nettl and others.1%? Its
principal recommendation is that science be investigated by proceeding from
cognitive structures to institutions rather than the reverse. From this
perspective science would be seen to seek social attachment, gathering the
necessary force or power to influence, encourage or even dictate the
conditions permitting it to flourish. It is suggested that science may do this
by defining itself as an ideology and that it has, in fact, done precisely this in
the past. With science defined as ideas, its principal impact on culture and
social structure would be limited to producing changes in information. Thus,
particular values held by a culture “receiving” science would be substantially
affected only in so far as they were closely linked to some natural
phenomenon concerning which a change in information was taking place.
This description of what Downey has called the Accommodation Theory of
science, culture and social structure!®® seems far more applicable to the
Japanese case than that embodied in the Destruction Theory. Were it not for
the corrosive effects of certain ideological influences it seems entirely likely
the same would be true for Western countries as well.
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It has proven singularly easy to portray the pronouncements of Chinese
scientists and promoters of science in the early part of the twentieth century
as a variety of crypto—Confucianism.1 There is no doubt much that is
peculiarly Chinese in the views of science which these men held and tried to
propagate and in their conceptions of what sorts of things had to happen for
modern science to take hold and flourish in China. But this sort of analysis
can be overdone. The primary concerns of these men can also usefully be
related to problems that are not so uniquely Chinese but rather occur as part
of the emergence of modern science in any given social and cultural setting.
For in early twnetieth-century China the emergence of modern science was,
and was perceived to be, a matter of the formation of a new type of
community of thinkers. But much the same thing can be said about the
emergence of modern science elsewhere. In very general terms, it seems that
no matter how “modern science™ has been brought into being, whether as an
indigenous phenomenon in late Renaissance Europe or as part of some kind
of cultural borrowing outside of Western Europe, the process has always
involved attempts to bring into being a fairly well-defined scientific
community. Invariably this has occurred, at least in part, outside of those
institutions within which the given society’s men of knowledge traditionally
worked and has therefore involved the creation of new institutions, as well as
the modification of old ones.2 This observation, too, applies to China; as I
shall show, it was the felt need to provide for the new types of institutions
and social roles for men of knowledge which that community seemed to
require that in no small measure gave direction to the activities of Chinese
scientists and promoters of science at the time.

By suggesting that there is this sort of uniformity in what the emergence of
modern science involves, I do not mean to imply that the new institutions or
the new social roles for men of knowledge which are brought into being will
turn out to be the same in every cultural and social setting, that scientific
institutions and roles in China will be identical to those in Great Britain or
the United States, for example. Nor do I mean to imply that the processes
whereby they are created will necessarily be everywhere the same. It is of
course clear that many of the particular emphases and pre-occupations of
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Chinese scientists in the early part of the twentieth century cannot be
understood apart from the specific circumstances in which they found
themselves. But, by using such terms as ideology, social role, and institution
building to describe and to explain these emphases and pre-occupations, I do
mean to suggest that there is more to them than just some sort of Confucian
residue.

* %k %k %

As Joseph Needham is in the process of showing, the Chinese have had a
very cons1derable scientific and technological tradition of their own for a very
long time.3 By and large, however, science and technology were traditionally
seen in China as being somewhat peripheral to the main concerns of men of
knowledge, and during the late nineteenth century, this attitude was carried
over and applied to Western science and technology when China was
confronted with it in the form of Western military hardware. The Chinese
men of knowledge, the Confucian scholar-officials, identified Western science
with technology, and because within the confines of traditional Confucian
civilization as they interpreted it, there had been no place for men of
knowledge whose primary concerns were with Chinese technology, there
most assuredly was no place in their view for men of knowledge interested in
Western technology and sciences. The traditional negative assessment of the
relevance of science and technology to the proper business of men of
knowledge was reinforced by the obviously alien character of the Western
versions of these subjects. For the scholar-officials, Western science and
technology were not only largely outside of their normal purview as men of
knowledge, but also were part of a more general cultural aggression which, by
threatening the pre-eminence of traditional scholarship, was itself a direct
challenge to their power and prestlge.4

This conflict was crucial for the fortunes of modern science in China in the
late nineteenth century because the scholar officials, by virtue of their
dominant position in the Imperial bureaucracy, constituted the one class that
might really have been in a position to promote modern science. In the first
decade of the twentieth century, however, the pivotal mechanism which
joined Confucian scholarship to bureaucratic power, the Imperial Examina-
tion System, was done away with, and that event signified a major change in
the social context into which modern science had to be fitted. For the
abolition of the civil service examinations involved a fundamental break with
the traditional definition of the scholar class of its activities, and of its
relationship to the rest of Chinese socxety It formally broke the close
connection between the civil service and a specifically Confucian education, it
ended the Confucian scholars’ nearly total monopoly of prestigious social
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roles for men of knowledge, and it left an institutional vacuum. A new
Western-oriented school system was established and foreign study programs
were inaugurated, both of which were intended to serve as avenues for men
with Western knowledge to follow into the traditional social role for men of
knowledge, office-holding, but once the old examination system was
abolished, there was simply no formal system operating to bring people into
the civil service. Decades passed with the new intellectuals which the
reorganized educational system was producing “still finding no normal
channels through which they might enter government office,” even though
that still remained their major ambition.5 Also, since the primary non-official
employments traditionally open to scholars had been closely connected to
the examination system and to the scholar-official role,7 the disappearance of
that system involved a wholesale disruption of the institutional framework
within which the social roles of scholars generally were defined and
legitimated, whether the scholar was an office-holder or not. Finally, to
compound these difficulties, for Chinese intellectuals in the early twentieth
century, this all appeared to be but a part of a larger and “profound social
and political crisis . . . the seeming collapse of a culture and a whole system of
values” which followed the disintegration of Imperial China in the Revolu-
tion of 1911, and the clear failure of Confucian wisdom and principles to deal
adequately with China’s international and domestic weaknesses.®

Thus, the question of whether modern science and technology could
somehow be accommodated within specifically Confucian values and institu-
tions was, by the second decade of the twentieth century, formally irrelevant.
Chinese scientists and others who wished to promote science and technology
now confronted a situation in which the traditional institutions relating men
of knowledge to their social environment had broken down and had not yet
been replaced and in which the whole ethos which had legitimated social roles
for men of knowledge had been swept away. The efforts of Chinese scientists
to define a place for themselves and for science in early twentieth century
China therefore necessarily involved them in attempts not only to delineate
and solve the crises which China faced but also to fill the institutional and
ideological vacuum left in the society as a whole by the disintegration of the
Confucian order.

From the mid-1910’s until the late 1920’s, the effort to create an
indigenous scientific community in China and to define science’s relevance to
the general social and cultural crisis which faced the country was, in many
respects, centered around the activities of the Science Society of China
(Chung-kuo k'o-hsiieh-she). Founded in 1914, the Society was one of the first
privately created and completely Chinese scientific organizations to be
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brought into being and, at least until the creation of the Academia Sinica in
1927, probably the most important association of scientists in China.

The founders of the Science Society were part of a distinctly transitional
generation in China. They, and most of the early members of the Society,
were born in the 1890’s and hence had grown up in the midst of the
prolonged crisis which began in the last decades of the last of the Imperial
Dynasties.9 Moreover, these men, and other Chinese scientists of the same
generation, were born into the class which was initially most immediately
affected by that crisis, that of the scholar-officials. Almost all of these men
began their education in China before the abolition of the old Imperial
Examination System, and, as sons in scholar-official families, they generally
seem to have received some classical training in their childhoods. In more
normal times, these men would most probably have continued along the
traditional paths to official and scholarly careers which their early education
and family connections opened up to them, but the first decade of the
twentieth century was definitely not a normal time, and especially after the
abolition of the examination system in 1905, neither the traditional careers
nor the traditional preparations for them quite meant what they had in the
past.

The effects of the abolition of the examination system and of the other
reforms of the early 1900’s on the lives of those men who were to become
scientists are quite clear. By the end of the first decade of the twentieth
century, virtually every future scientist of this generation had turned to the
new non-traditional kinds of education for which the reforms provided. This
did not, however, mean that they were all thereby embarked upon careers in
science. Few if any of the schools which these future scientists attended in
China could give them much more than the most superficial training in the
sciences, and in fact there was almost no thought that these schools were in
any real sense preparing men to be scientists as such. The emphasis in these
schools, as the names of some of them suggest — the T’angshan Engineering
College, The Chihli Agricultural School, the Nanyang Institute of Tech-
nology, and so on — was distinctly on training technicians, as it had been in
the government schools of the nineteenth century, and what instruction was
provided was heavily biased toward technology and the applied sciences. 10

In the nineteenth century, the identification of science with technology
had made it a distinctly low class affair. In contrast, it seems that in the first
ten or fifteen years of the twentieth century, it was precisely the perceived
connection between material technology and the “wealth and power” of the
Western nations which, for those Chinese who were to become scientists,
made the natural sciences initially more attractive than other branches of
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Western leaming.11 But these same men were very soon to become quite
critical of the Chinese pre-occupation with technology and to attack the
equation of science exclusively with technology as an unduly narrow view of
science which did not adequately take into account the intellectual and moral
significance of the scientific method and spirit and which would never permit
science really to flourish in China.12

A more expansive conception of science, one which would encompass
more than just its practical uses, was nevertheless not accessible to these men
while they were still in China, and certainly no such view informed the
education they received there. However congenial a more grandiose under-
standing of the place of science in China’s future turned out to be for them,
its articulation was very much a product of their education in the West, and
particularly in the United States. There, they found a conception of science
as an activity with primarily intellectual value, a conception which empha-
sized the methods of scientific research rather than any specific discoveries to
which such methods had led, as well as the peculiar features of the scientific
enterprise which made the advance of knowledge possible.13

Given the backgrounds of the early active members of the Science Society,
it is not surprising that they readily accepted such a view of science. They
had, after all, been born into a culture and a class for which scholarship had
been a highly valued activity, and they had received at least the beginnings of
a traditionally Confucian education, which was itself built around this
judgment. By the time they were students in the United States, the subject
matter of their traditional education had been largely discredited in their
eyes, to be sure, but they still accepted the orthodox assessment of the worth
of scholarship and transferred it to science and scientific research. In fact, as I
shall show, what they perceived to be the methods of science and the norms
of the scientific community appeared to them to be appropriate replacements
for traditional Confucian learning and its attendant values. Consequently,
they came to regard the promotion and advancement of science, both as a
specialized activity for appropriately trained men of knowledge and as a
proper subject of interest for non-scientists, as an urgent necessity to which

existing organizations had given insufficient attention, and for which,"

therefore, new organizations were needed, “to put things in order from the
base up.”14 What was needed, indeed, was the creation of some analog to the
panoply of institutional arrangements which, in the West, made for the
success of science and scientific research. For it seemed to the Science
Society that the research ideal, the methods of science, and the normative
system of the scientific community were all inseparably bound up with the
institutions within which the scientific enterprise was carried out.
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The members of the Science Society generally saw scientific organizations
as the framework within which scientists in the West enjoyed mutually the
“benefits of self-cultivation.”1® Research institutes served as “great and rich
refuges” necessary for those who “desired to devote themselves to [science]
as their life’s work.” At the same time, they provided a setting within which
students could participate in the research activities of such specialists and
thereby have their own interests aroused and be encouraged to become
specialists themselves.16 1t was, in fact, the institutional framework made up
by such organizations, together with the learned societies of the various
disciplines, which allowed the scientist to develop the “characteristic
temperament” necessary for “deep and profound research.”17 Moreover,
learned societies not only constituted part of the socialization mechanisms of
the scientific community, but also, through a “policy of encouragement by
rewards” — the awarding of prizes, medals, and so on — directly stimulated
and supported those with scientific talent.!8 Too, the journals which such
organizations published not only “recorded immediately the advances of
science,” but also provided specialists with the opportunity to examine and
verify the work of other specialists, thus making possible “co-operation in
research and the mutual exchange of knowledge” among scientists, which was
fundamentally important for the advancement of science and indeed basic to
the nature of the scientific enterprise.19

The Science Society of China was intended to do all of these things for
scientists in China, as well as to promote greater popular understanding of
science. It had been founded in Ithaca, New York, by a group of Chinese
students at Cornell University who, as“‘eyewitnesses to the glories of western
culture and the retrogression of scientific thinking in China,” felt particularly
compelled, as one of them was to recall some twenty years later, to
“complete the great activity of ... bringing about innovations in thinking by
means of literary agitation,” that is, by editing and publishing a journal, to be
called Science (K ‘o-hsiieh }.20 Although the Society existed for a time solely
as a publishing venture, it soon became clear to its founders that to hope to
achieve their goals, to promote science and encourage industry, simply by
publishing a single journal was to “indulge in dreaming,” and the Society was
accordingly reorganized in October 1915 into a more typical learned
society.21 The “literary agitation” was continued, but at the same time
special sections were created to deal with problems specifically related to
agriculture and forestry, biology, mathematics and physics, chemistry, mining
and metallurgy, and various types of engineering; and committees were
organized not only to edit Science, but also to devise plans for book
translations, for establishing uniform Chinese terminologies for the various
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sciences, and for building and operating a science research library in China.

After the Society’s return to China in 1918, despite recurrent financial
problems, its membership and the scope of its plans and of its actual activities
all grew steadily; and during the course of the 1920’s and 1930’s, but
especially after about 1925, the Society became increasingly more involved in
narrowly scientific activities and correspondingly less so in the largely
polemical matters that had been implied by its original commitment to
“literary agitation.”22 By the 1930’s, the bulk of the Society’s resources was
going to support scientific research, and the non-scientists in the Society had
largely ceased to be active in its affairs; by then, too, the Society had moved
to hold joint meetings with a number of the more specialized scientific
organizations that had come into being in China,23 and generally had come
to see itself as the spokesman for what it took to be a thoroughly professional
scientific community.

This community was itself almost entirely the product of the 1920’s and
1930’s — in 1914, when the Science Society was founded, there existed
nothing in China even remotely like such a thing — and its formation was in a
very real sense the major goal all along of the Society and its members. These
men clearly felt that China’s inability to move effectively to acquire Western
science and technology was largely due to the country’s failure to provide for
a scientific community, that they would only be able to contribute
significantly, as scientists, to China’s future if such a community were
brought into being and caused to flourish, and that this therefore, was their
primary responsibility. In building up this sort of community, the Science
Society’s members felt, in other words, that they would necessarily be much
more fundamentally involved in the resolution of the crises facing China than
they could ever be were they simply to serve as technicians of one variety or
another; for, in the process, it seemed to them that they would be
contributing, not only to the advancement of science in China, but also to the
general reorganization of China’s society and culture.

Indeed, it seemed to them that these points were inseparable and that
what was needed, both for the sake of promoting science and scientific
research as such, and for the sake of China’s future as a nation in the
twentieth century, was a broader and more fundamental acceptance of the
central position which science occupied in the modern world. For the Science
Society, the propagation of this “correct” valuation of science was a crucial
part of the process whereby a scientific community in China was to be
created. In the early years of its existence, the Society therefore devoted a
significant proportion of its energies to “literary agitation,” giving over fully a
quarter of all the articles appearing in its journal between 1915 and 1923 to
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various aspects of what amounted to a sustained polemic in support of
science’s claims to be the necessary basis for reforms of education, of political
and economic affairs, of morality and culture, and of the Chinese way of life
generally.

Although the content of the polemic was distinctly modern, the whole
effort was, in many respects, rather traditional. The basic idea of “literary
agitation” was itself not at all new — there were numerous periodicals in
China, and there was a long tradition, to which the editors of K 0-hstieh duly
appealed, of men withdrawing from politics during “exasperating times” and
turning to scholarship in order to “guide the world....[and] promote moral
behavior in the people” through their writings. Such activities had been
efficacious in the past, and, the Society argued, once again what was needed
was renewed commitment to leamning.

In the strong nations of the world, the expansion of the people’s rights and of
national power have had to parallel the progress of scholarly thinking, and those
countries which have allowed scholarship to go unattended have not had good
fortune.

Thus, because of the deterioration of scholarship, China’s economy, as well as
those “special excellencies of art and literature peculiar to the country” had
decayed, the population had become “mean and careless,” and the nation as a
whole had “lost its spiritual center.” In other words, because the people had
become “unaccustomed to exact and profound studies, the society [had] lost
its strong center, and the minds of the people [had come] to have nothing
onto which to fasten.”2®

This was an analysis on which %uite disparate elements of the Science
Society’s membership could agree,2 and with its emphasis on the impor-
tance of scholarship, learning, and culture, it would have been quite
acceptable as a diagnosis of China’s ills, even within the confines of relatively
orthodox Confucianism. The Science Society was not interested in that,
however, but was explicitly concerned instead to show that Confucian
doctrine was not relevant to the crises which beset the country.

To study the writings of the ancients is not sufficient today; [it is necessary instead]
to adopt that which has usurped the place of Chinese leaming and to which all things
owe their existence, and that is nothing other than science. 2

Such a preference for science over the study of the classical texts was, and
was intended to be, in conflict with strict Confucian principles, but even it
could find a measure of legitimation within Chinese tradition. For example, a
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quotation from Kuan Tzu to the effect that “the principles of right conduct”
would only be understood when material needs were satisfied was repeatedly
adduced to show that science, at this point closely linked with technology,
was necessary for the improvement of human morality.28

The Science Society’s spokesmen, however, clearly thought that science’s
potential contributions to human well-being were more direct and more basic
than this view of things made them out to be, and certainly more at variance
with tradition.

We of the Science Society think that the whole culture of foreign countries comes
from science and that the decline of our country comes from the absence of science.
Therefore, we take scientific research and the promotion of scientific activities as our
goal,

Thus, although science, to be sure, would lead to improvements in
communication and transportation, to increases in production and national
wealth, and to eradication of floods, famines, and plagues, what was
important about science was that only it could form, and in the West already
had formed, a basis for true morality, for the advance of knowledge, and
generally for a truly modern society and culture.30 Tt was science, in other
words, that would, as Confucianism had proved itself incapable of doing,
constitute the “strong center” of Chinese society and provide the “minds of
the people” with “exact and profound studies to fasten onto.” In the West, as
science advanced, “the old habits and customs of societies [had been]
fundamentally overthrown, and industrg, agriculture, commerce, hygiene,
and medicine [had been] all reformed,”3! with the result that the whole of
“modern man’s way of life, whether it be his thoughts, his deportment, or the
organization of his society” had come to have a “scientific content.”?’é Thus,
it seemed that in China the advance of science would raise individual
morality, strengthen the national character, and generally help to cure the
country’s “desperate weaknesses.”33

By the late 1910’s and early 1920’s, these sorts of claims for science were,
among young Chinese intellectuals and students, not at all out of the
ordinary. The Science Society’s own sustained polemic was itself only a part
of a wider effort to popularize science, and, in fact, during the controversies
which surrounded the May Fourth Movement, science had come to figure
prominently as an ideological entity, to be used — in the same way that it had
been used by the Science Society — as a basis for a strident critique of
Chinese tradition. Science was advocated as a necessary foundation for all
programs of reform and, under the nickname of “Mr. Science,” indeed
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became, along with ‘“Mr. Democracy, one of the chief catch-phrases for
China’s new intellectual leaders.34

Most of the participants in the May Fourth Movement were only vaguely,
if at all, interested in the advancement of science as such, and they did not
concern themselves with concrete proposals for its development in China. In
contrast, the effort of the leaders of the Science Society to promote what
clearly amounted to a scientific ideology was directly related to the
development of science, in the narrower sense of specialized research, in
China. They did, of course, believe that if their pronouncements achieved
widespread popular acceptance, then Chinese society would once again have a
usable set of core values in terms of which a variety of needed reforms could
be defined and legitimated. In this sense, their polemical statements were
intended as a direct response to the cultural and social crisis which they saw
engulfing China. At the same time, however, they also clearly felt that their
polemics were a necessary part of the process whereby support was to be
mobilized for the various sorts of scientific institutions which the example of
the West had shown them were necessary for science to flourish and which
they were trying to bring into being in China. The example of the West not
only established the importance of such institutions, but, more generally,
proved that their development and that of science itself “requires the positive
approbation of society.” 5 It seemed to the leaders of the Science Society
that it was in no small part because such encouragements and approval for
science had not been forthcoming in China that science had not become an
integral and valued part of China’s traditional culture.36 Moreover, it was
argued that, even in the twentieth century, there was still too little respect for
science, and especially for scientific research, among those groups in the
government, in education, and in industry and commerce which ought to
have been patronizing science, and that until the central importance of
science in the broadest sense was established, until China’s need for science
was made clear, no suggort for science in the narrower sense of specialized
research would appear.®’ The Science Society and its members therefore felt
that theg had to “give the alarm to the government and arouse the
society,’ for, as one of the members of its board of directors put it, the
Chinese still “often mistakenly think that scientists are of no value to society,
and although this is fallacious, nevertheless, the scientist cannot afford not to
seek strenuously the trust of society.”39

In the Science Society’s view, the fundamental difficulty was that Chinese
scholars traditionally had regarded science, or at least the subject matter
which, in the West, had become part of science, as something unworthy of
their attention. For them, ‘“there was no question of science being at all
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profound” or anything other than some sort of “coarse and rude” adjunct to
“arts and crafts.” What was valued was only China’s own literary culture,
“the great principles which ruled the kingdom and tranq&xilized the empire
and which were entirely sufficient for self—strengthening.”4

This view, which did not regard science as a part of scholarship at all, had
persisted, it seemed to the Science Society, so that even in the late 1910’s and
early 1920’s, “many people in China [still regarded] science and learning as
two distinct things...and therefore [did] not understand the importance of
science for thought and for research.”41 This “partial and incomplete” view
of culture had kept China’s scholars from ever feeling it necessary to have
“true and accurate knowledge of the natural world,” 2 or even to develop
methods for obtaining such knowledge. Chinese thinkers had not understood
that, in contrast to their own empty and fanciful speculations, the pursuit of
science was “not a matter of sitting quietly and alone for a hundred years,
with science being arrived at and then departing without a trace.”
Furthermore, because the Chinese had not understood that the methods of
science were accessible in a way that enlightenment by inspiration was not,
they had become ‘“accustomed to being frightened” by science, imagining
that it was “unusually profound and mysterious.” They had understood
neither that it was the “most ordinary of things” nor that it was “not
necessary to be a Newton to be able to speak scientiﬁcally.”43

To the Science Society, all of this implied that to successfully promote
science, and especially its research methods, to show that science was not to
be treated as “an ornamental and unnatural thing which could accordingly be
dismissed and disregarded,”44 required a basic redefinition of what constitut-
ed learning and scholarship, an ideological attack against what the develop-
ment of science in the West so clearly showed to be the “decay and atrophy”
of Chinese intellectual life. This critique of traditional knowledge was not just
an exercise in philosophical disputation, but had a very real social dimension
as well. It was argued that the Confucian scholars had constituted a
“non-agricultural, non-commercial, and non-laboring class,” and that al-
though these men “styled themselves as sages,” they and their knowledge
were essentially without redeeming social value or importance. But despite all
the changes and crises that China had gone through, which should have
exposed the bankruptcy of such men, it seemed to the Science Society that
the country’s students and intellectuals still held to the “customs of former
scholars.”*5 This meant that any critique of traditional knowledge had to
include a systematic effort to break the identification of education and
scholarship with traditional careers and roles. It was only in that way that
careers in science could be established as legitimate for men of knowledge and
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that non-scientist intellectuals and students could be recruited to the cause of
science,

It was to this group, the intellectuals and the students, that the Science
Society primarily addressed its arguments about the need to change the
definition of the social role of the man of knowledge.46 The basic contention
was quite simple. Science had advanced in the West because scientific research
had been regarded as “the calling of students and scholars.” These men had
been willing to give up “prosperity and happiness in their societies and
sacrifice themselves to go deeply into research.” The same sort of thing, it
was argued, had to occur in China if science were to be made to prosper.
Chinese intellectuals had to forego orthodox careers and the status that had
gone with them, and had to accept new definitions of the ways in which they
could best contribute to the renovation of Chinese society and culture. In
particular, they had to come to see the overriding importance of taking
scientific research to be their “cal]inf,” of making use, that is, of scientific
methods in whatever they were doing, 7

In a sense, this redefinition of the role of the man of knowledge was what
the Science Society’s extensive polemics were all about. The view of science
which the Society advanced, with its emphasis on science’s cultural and
intellectual significance, directly related science to the crisis that confronted
China, at least as it was perceived by the country’s new intellectual leaders. It
seemed to show that science could serve as the basis for a new system of
values to replace Confucianism, that science could, in other words, provide
the “firm and stable foundation” that Chinese society needed. For a while,
this argument made science ideologically central to the concerns of the new
intelligentsia, which was itself pre-occupied with the search for such a
foundation; as a result, for the first time, basic science began to be esteemed
by a significant fraction of China’s educated class, and the number of men
who did in fact choose science as their “calling” began to increase.48

All this was clearly important, but the leaders of the Science Society were
well aware that just attracting men to science was not, in itself, enough to
make science flourish in China. The example of the West had shown them
that a variety of scientific institutions had to be created, not only to provide
scientists with the materials and facilities necessary for research, but also to
serve both as “refuges” where the scientist could pursue his research without
being distracted by non-scientific claims on his energies, and as settings where
the characteristic values and habits of mind of the scientist could be
cultivated and reinforced.

Even while the Science Society was still officially located in America, its
leaders had regarded this problem as critically important,49 and their concern



PETER BUCK 171

was sharpened by their experiences upon returning to China. Although forty
of the fifty-one scientists active in the Society during the early 1920’s found
jobs that ostensibly made direct use of their s01ent1ﬁc training, thirty-two of
these positions were in the academic world and, at that time, China’s
colleges and universities were not places in which any sort of real scientific
work could be done. Even in the larger universities like ‘Peita (Peking National
University) or National Southeast University (later to be called National
Central University), facilities for research were §eneraﬂy lacking, while the
faculties had little time for such things anyway.”™ And places like Peita and
National Southeast were themselves atypical. Nearly half of the scientists
active in the Society were scattered in ones and twos among a large numbers
of colleges in Shanghai, Nanking, and Peking, most of which were quite small,
and all of w}uch suffered from chronic financial problems well into the
mid-1920’s.5

In addition to such financial difficulties and the institutional fragmenta-
tion which existed in the three major academic centers — Shanghai, Nanking,
Peking — where nearly sixty percent of the Society’s 276 members resident in
China were to be found in 1920, the remaining forty percent were badly
isolated from each other geographically, living as they did in provinces where
there were usually fewer than ten members all told, and this made for
problems in just maintaining contacts between the members.53 In addition,
there was a constant danger that the Society, like a number of other scientific
organizations that had come into being during this period, would allow itself
to be “circumscribed by the prejudices” which separated the various
returned-student communities and thereby become essentlally an “assemblage

of returned students” and not a true scientific body

The Science Society did make a conscious effort to overcome the
prejudices which divided the returned-student communities and actively
recruited scientists trained in Europe as well as those trained in the United
States.?® The Society was also more or less able to overcome the problem
posed by geographical dispersion by holding its annual meetings in different
cities each year, thereby giving scientists “from various geographical regions
an opportunity to meet together and discuss common scientific and
occupational issues.”®6

The more fundamental aspects of the problem of maintaining real
cohesion and developing a sense of identity within China’s small scientific
community, in the absence of those institutional mechanisms which held the
scientific communities of the West together, could not be solved so directly
and quickly. It was clear that it would take some time to create the requisite
institutional framework, and it was equally clear that, in the meantime, some
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substitute for these institutions had to be found. At the very minimum, the
“scientific spirit” had to be maintained, even if scientific research itself could
not be carried on, and this the Science Society tried to do, even as it also
worked to provide, with its library, museum, and Biological Research
Laboratory, at least a model for research facilities. Thus, although upon their
return to China, the leaders of the Society “took up jobs and consequently
had no thoughts for questions of research,” they sought to keep “one issue
above all others in [their] minds,” and that was to sustain “the appetite for
research.”®” To this end, during the years immediately following the
Society’s official move back to China, its polemics came to include a clearly
reflexive component, and its leaders became increasingly concerned to define
and promote a “scientific style of life,” the acceptance of which would, it
was hoped, reinforce the commitment of the Society’s members to the
scientific enterprise at a time when there were both few opportunities for
them actually to do science and strong pulls toward more traditional roles for
men of knowledge.

The clearest expression of the Science Society’s interest in articulating the
norms and values of a scientific life-style is to be found, reasonably enough,
in the articles which its spokesmen contributed to the sprawling debate on
“Science and the View of Life” (K b-hsiieh yii jen-sheng-kuan) or “Science
and Metaphysics” (K 0-hsiieh yil hsitan-hsiieh), which kept Chinese intellec-
tuals occupied during most of 1923.58 The general issues that were raised in
the debate were ones, however, that had figured conspicuously in numerous
articles in K'0-hsiieh over the years before the controversy itself actually
erupted. The Society’s President H. C. Zen, for example, had discussed, in an
article in one of the first issues of the journal, the effects which the adoption
of those ways of thinking characteristic of the scientist had on the individual,
and he had concluded, not surprisingly, both that scientists were more than
reasonably moral men, and that this was because of, not in spite of, their
scientific t1raining.59 Similarly, Ho Lu, a French-trained mathematician, had
argued, in a later essay, that science was the “door to virtue” and that it
could bring about “happiness and good fortune.” Scientific training and the
experience of doing scientific research taught men the value of being sincere
and honest, of being able to bear suffering, of being self-content and
submerging their personal desires, all because the scientific enterprise was
itself arduous, did not always produce immediate results, and was not
regarded by its practitioners as something from which they could expect
private gain.

The point underlying Ho’s discussion, that becoming and being a scientist
not only involved understanding sets of facts and laws and making use of a
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rigorous and logical method, but also required the acceptance of a distinctive
complex of norms and values, was central to the ruminations which members
of the Science Society contributed to the “Science and Metaphysics” debate
proper. It seemed to them that the question posed by their main antagonist,
Chang Chin-mai, — “can science govern a view of life?” — was somewhat
beside the point, since it was clear, to them at least, that as an empirical fact,
it did, and that, as the scientist Wang Hsing-kung remarked, scientists had
characteristic attitudes toward questions about human life which set them off
from other classes of men.81

For the scientists who participated in the debate, the crucial distinction
which had to be made, and one which Chang Chun-mai did not make, was
between science as a systematic methodology and science as a body of
established facts and laws. Thus, the leading defender of science, the geologist
V K. Ting — who at this time was, among many other things, a member of the
Science Society’s Executive Committee — argued that it was not what the
scientist knew that made him moral, but rather the habits of mind that he
cultivated in the process of obtaining his knowledge.

The daily search for truth and elimination of dogmatism...not only [gives] the
scientifically educated man the capacity to seek true principles, but also a sincere
love for them.

The general argument, of which Ting’s statement is only an example, that
scientific activities give rise directly to a recognizable view of life, was worked
out in detail not only by Ting but by several other scientists. In H.C. Zen’s
view, for instance, the object of the scientist’s research was to “seek true
principles,” but because such principles are “inexhaustible and boundless,”
the scientist learns always to be prepared for new discoveries, and, as a
consequence, his views generally come to be progressive. He will “not believe
that the past has gotten hold of the best view of life.” Too, because the
scientist has learned in the course of his work to use only “skillful and
accurate observations” and “careful and detailed theories,” he becomes
skeptical of beliefs that are supported only by ‘“eminent, ancient, and
important tradition” and does not hesitate to make “declarations of war
against either the famous theories of his predecessors or the prejudices of
society.” Moreover, because the “spirit” of scientific research is “deep,
extensive, and without bounds,” the scientist comes to see that “partial views
and private prejudices” which contradict that universalistic animus are to be
rejected and that distinctions in terms of “fame, honor, and even social class”
have no place in his scheme of things. Finally, because the scientist is in fact
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dedicated to science, he puts the advance of knowledge ahead of personal
gain; and, because his pursuit of truth is, in that sense, disinterested, he is able
to “break through the many seductions and temptations of the material
world,”63

This whole argument, that the experience of doing science produces
“admirable, great, and high-minded views of life” among equally “high-mind-
ed and magnanimous” scientists,64 was, as the statements of Ho Lu and V.K.
Ting discussed above should suggest, not one that Zen hit upon all by himself.
In fact, it seems to have been rather common among the spokesmen for the
Science Society. Thus, to take one other instance where the reasoning was
worked out in detail, in an article on “The Scientific View of Life,” which
appeared in K'o-hsiieh before the larger controversy itself was under way,
Yang Ch’lian produced a series of arguments quite similar to Zen’s and
directed toward the same conclusion, namely that “bemé in the laboratory
truly is sufficient to nourish the greatness of one’s soul.”®

Like Zen, Yang argued that the scientist “takes the search for true
principles to be a life-time activity” and expects no other reward for his
efforts but “the advancement of science.” In his work, the scientist comes to
value scepticism, to believe in progress, to be universalistic in his outlook, and
to seek truth disinterestedly. As a result, the scientist does not accept beliefs
about non-scientific matters on their face, but “maintains a skeptical
attitude,” making no “premature judgments,” and always remains ready to
“change his mind in the face of new evidence.” In his dealings with other
men, the scientist neither has different standards for “the strong and the
weak,” nor does he judge men and their ideas on the basis of their “religion,
class, or nationality.” Too, the scientist has “no desire for wealth and glory”;
he does not use his discoveries to 1mprove his own station and does not direct
his work to achieve fame for himself, %6

As descriptions of the norms and values that scientists as a group accept,
Zen’s and Yang’s essays are not particularly exceptional. The ethos of science
does include “moral as well as technical prescriptions,” imperatives toward
universalism, organized skepticism, disinterestedness, and a belief in scientific
progress, 67 but in established scientific communities, a well-institutionalized
socialization process produces scientists who “are so strongly committed to
the central values of science that they unthinkingly accept them,” and because
these commitments are constantly reinforced by equally well-institutionalized
mechanisms operating within the community, scientists in such settings
generally feel no need to expand on them at any great length in public. 8
Since Yang and Zen, like the active members of the Science Society generally,
had been trained in the West and had, as graduate students, no doubt
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participated in some sort of research projects, since they had, that is,
experienced the socialization process which turns out scientists, it is not
surprising that they accepted a version of the scientific ethos.%2 What is
unusual about Zen and Yang, as well as Ting, Ho, and other spokesmen for
the Science Society, thus, is not that they found moral prescriptions in the
scientific enterprise, but that they made an issue of them and felt compelled
to articulate the norms and values of science in public, that they felt
compelled to argue, in other words, that scientific activities were “sufficient
to nourish the greatness of one’s soul.”

There are several reasons for this. For one thing, as I have already argued,
those institutional mechanisms which, in the West, reinforce the individual
scientist’s commitment to the normative structure of science were, by and
large, simply not present in China in the late 1910’s and early 1920’s, and, a
related point, there was no adequately defined social role for the scientist
either. In this situation, the polemical insistence on the worth of a “scientific
view of life” or a scientific life-style served as a sort of ideological discipline
for the members of the Science Society and for scientists in China generally.
Thus, in the whole controversy, it was only the scientists, and not even their
non-scientist allies, such as Hu Shih or Wu Chih-hui, who made the particular
claim that it was the methods of science, the norms and values built into the
scientific activity, that were important, and not the results of that activity or
the imgeratives that could be inferred from particular scientific theories and
facts.”0 This particular emphasis not only underlined the significance of
accepting the norms and values of science, but, taken together with the
insistence on the distinctiveness of both these norms and values and the
scientific method generally, also helped to bring the members of the Science
Society to see themselves as scientists first, and as returned students,
academics, government officials, or whatever, only secondarily. That is, in the
absence of any institutionalized definition of the scientist’s social role, the
insistence on the distinctive nature of the scientific life-style served to set the
scientist off from other types of men of knowledge, defining science as an
activity recognizably different from other intellectual enterprises and, in
effect, stating what the scientist should be, what he should do, and where his
primary commitments should lie. Given both the persistence of the
identification of the social role of any man of knowledge with a political or
governmental career and the strength of the “prejudices” which segregated
the various “nations” of returned students off from one another, it was
obviously very much to the point to dissolve the old allegiances that
fragmented the small community of scientists in China and to establish the
scientist’s commitment to science as primary. That the articulation of the
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scientific ethos contributed positively to this process and, not incidentally, to
strengthening the Science Society as well, was understood quite clearly.

The Science Society’s present activities can be reported to our colleagues as follows.
At a time when the importance of science has not yet been understood by the people
of our country, [we] ... still hasten to transact our business and to display a few
efficacious results. [We] are to be regarded as recognizing our common beliefs, as
nursing them, but not taking the present state of affairs as the end result.

The insistence that the acceptance of these “common beliefs,” of a
scientific view of life, would produce high-mindedness, magnanimity, and
other virtues, suggests a second general point. The whole polemic against
Chang Chiin-mai’s position was, of course, explicitly intended to show that
science did have moral and ethical implications, and in the context of the
early 1920’s, this claim was one that it seemed urgently necessary to
establish. As Yang Ch’Uan put it, a view of life had to define goals for people;
without a coherent philosophy, they would be unable to choose among the
“myriad callings” that were suddenly being opened up to them. They would
be “irresolute and without direction” and would never be able to accomplish
anything. Such choices had been brought on and made difficult by China’s
contact with the modern world, and they thus constituted singularly
immediate problems for that generation which had come to maturity in the
midst of what promised to be an enduring crisis of basic beliefs. The
traditional standards and values which had guided the lives of men in the past
were no longer relevant to the lives of that generation, and new ones had not
yet been established. “Our ancestors have said that not to know everything is
a shameful thing for the Confucian scholar,... but this [attitude] is impossible
for us now.””2 It was thus important to show that science, its methods and
moral prescriptions, could meet the needs for self-control, discipline,
definition of appropriate activities, and so on, that had arisen as traditional
controls gave way and old statuses and privileges were called into question.
For the leaders of the Science Society themselves, science seems to have done
these things, to have, in Yang’s felicitous phrase, nourished the natural
greatness of their souls.

This all leads to a third and final point. By publicly proclaiming the ethical
and moral significance of scientific activity, the Science Society clearly
intended to relate science and scientists to what their fellow intellectuals
perceived to be the fundamental problem facing China, the collapse of
Confucian culture and institutions and the failure of a new “strong center”
for Chinese society to emerge. If the norms and values of the scientific
enterprise could be shown to be serving effectively as an ideological discipline
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for scientists, the implication was that they also could so serve for the new
intelligentsia generally.73 Too, by showing that the scientific communities of
the West were successful in large part because of the acceptance by scientists
of a distinctive system of moral prescriptions, the Science Society’s
spokesmen were able to contend that if China were to accept that system of
values, if, in other words, Chinese society were to model itself on the
scientific community, then it would also be able to function successfully.

In all of these ways, the public articulation of the norms and values of the
scientific community served as part of the Science Society’s general effort to
break, once and for all, the association of science with mere technology and
to provide an ideological framework within which the specifically scientific
activities of scientists could receive certain legitimation from the larger
society. In the past, men of knowledge had had, as scholars and as officials, a
virtual monopoly on status in Chinese society, and in the twentieth century,
the new intelligentsia had inherited some of that prestige, so it was very much
to the point both to show that science was a legitimate concern for men of
knowledge and not just for technicians of one sort or another and to establish
science’s claim to be, in fact, the appropriate replacement for Confucian

scholarship as the central business of Chinese thinkers.
* k k %

The Science and Metaphysics controversy was something of a watershed
for the Science Society and for Chinese scientists generally. Thus, while, as I
have already noted, about a fourth of all the articles appearing in the
Society’s journal between 1915 and 1923 were given over to a distinctly
ideological insistence that science was the only source for a satisfactory view
of life, that it was the only possible “strong center” for a truly modern
society, and so on, in succeeding years, interest in such subjects fell off
precipitously. By 1935, only about ten percent of the articles dealt with
general issues related to science’s place in society and culture, and even in
these, the emphasis was markedly different from what had gone before. As
early as 1924, immediately after the end of the Science and Metaphysics
controversy, the Science Society had announced that it was time

to destroy the blind following of science and the low practices of adherents to
science and instead [to cause the true spirit of science] ... to be clarified greatly, to
invite those who have promoted science to comprehend their own failings, to
understand that empty theorizing encourages mere talk, argument, and useless
investigations...

What was needed was for scientists to stop ‘‘amusing themselves with empty
talk” and to devote themselves to “scientific experimental research.”7®




178 SCIENCE AND VALUES

This was a theme that, by the 1930’s, dominated the Science Society’s
official pronouncements. Between that time and the early 1920’s, what had
happened was that the quasi-ideological issues about the nature of science and
its methods and about its place in Chinese society and culture had been at
least temporarily resolved with the emergence of an organizational complex
that could support the scientific activity and give some institutional
definition and legitimation to a social role for the scientist as scientist. As
science became an established and recognized activity, with its own
socializing mechanisms, it became less important constantly to define and
emphasize in public what a commitment to science meant, to use an explicit
ideology, that is, to keep alive the spirit of scientific research among those
with scientific training and to recruit those without it to science.
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“For the modern rapid development of science and in particular for the
adventurous exploration of the properties and structure of the atom,
international cooperation of an unprecedented extension and intensity has
been of decisive importance.”l Niels Bohr, who had played a central role in
atomic science for four decades, made this statement in 1950. It introduced
his “Open Letter to the United Nations,” which was an unheeded plea for
international cooperation in the applications of atomic energy through full
exchange of technical information by all nations. The extraordinary World
War II application of atomic energy — the Bomb — had been based on
fundamental research conducted in the 1920s and 1930s. This research had
been characterized by close personal relationships among scientists from
many different countries who shared a deep interest in the study of the atom
and its nucleus. The nature of the intellectual and technical problems in this
new and rapidly developing field had made it fruitful for them to maintain
close communication with one another. Through frequent letters and
personal visits they exchanged ideas and experiences and rapidly communicat-
ed news of research results and of work in progress. These personal
interactions supplemented the formal, impersonal communication channels of
the scientific journals which made findings available to scientists all over the
world.

Niels Bohr’s institute in Copenhagen had been one of the key research
centers where physicists from many different nations met and worked
together in the 1920s and 1930s. It was the richness of this experience that
contributed to Bohr’s hope for an “open world” solution to the pressing
international problems raised by the destructive reality and peaceful potential
of atomic energy. The close cooperation among individuals pursuing the same
intellectual problems gave rise to hopes for full international cooperation in
the applications of science. However, these aspirations were not to be fulfilled
in the realm of relationships between states.

It is my purpose in this essay to examine the nature and effects of
international cooperation in the study of nuclear physics in the 1930s when
the field developed into a position of central importance within the physics
discipline. This international growth of the field was spurred by several
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research centers, and I will attempt to relate their special roles to their
traditions, institutional status and needs during the period.

The illustrations that I have developed from the history of nuclear physics
show how formal and informal meetings, discussions, and personal visits
played an important role in relating research at individual institutions to the
world complex of research centers which constitute what is generally called
“the international scientific community.” The examples also illustrate how
attitudes and policies regarding international cooperation among scientists
influenced the development of nuclear physics as a research field. They reveal
some of the social processes which tend to focus the attention of the
members of a scientific discipline on a particular field of inquiry and on
fruitful means of conducting that inquiry. Further study of these processes
will help to determine the meaning and validity of scientists’ retrospective
statements that it was “obvious” to all knowledgeable individuals what the
most important problems were and which ones were ripe for attack.?

My hope is that this historical approach can increase understanding of the
nature and effects of international cooperation among scientists at the level
of creative scientific activity in specific institutional settings.

For a week in the middle of October 1931 the University of Rome’s
normal population of physicists was increased many times over. Ten of the
visitors came from other parts of Italy, and they were joined by 27 of their
colleagues from eight other countries. They had been invited to Rome by the
Reale Accademia d’Italia for a conference on nuclear physics, the first
full-scale international meeting specifically devoted to this field of research.
Many of the world’s most renowned physicists participated along with
younger men already recognized as top rank within the discipline. The candid
photographs and motion pictures made and preserved by some of the
participants evoke a special nostalgia when viewed by physicists today,
including the younger members of the profession. It is as if they were leafing
through the pages of their family album. Other photographs, taken during the
preceding few years at various physics research institutions throughout the
world, show sub-groupings of many of the same people.3 They had been
together at one another’s institutions either as visiting lecturers, students,
observers, participants in laboratory work, or to take part in formal and
informal conferences and seminars. The mobility they enjoyed seemed a
natural and necessary aspect of learning physics, doing research, and
communicating the results. They also were linked through extensive personal
correspondence and by the scientific journals in which they published their
work and read the related reports of others.
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Most of the visitors had been involved for many years in research which
contributed, either directly or indirectly, to knowledge of the atomic nucleus.
The largest single group of foreign participants was from Cambridge
University where, in Rutherford’s Cavendish Laboratory, research on radioac-
tivity directed at the study of nuclear properties had been under way for
more than a decade. Rutherford, who had developed the concept of the
nuclear atom in 1911, was not at the Rome conference, but the work under
way at Cambridge was well represented by five of his younger colleagues.
Also at the meeting was the venerable Madame Curie whose Paris laboratory
specialized in radioactivity, extending the work that she and her husband,
Pierre, had initiated when they made their important discoveries of natural
radioactivity at the turn of the century. Other participants were involved in
related experimental work on radioactivity in several different institutions in
different countries, and a number were specialists in cosmic rays. Among the
theorists whose work influenced all fields of physics were Arnold Sommerfeld
and Werner Heisenberg of Germany, Wolfgang Pauli from Zurich, and Niels
Bohr from Copenhagen. The credentials of the other foreign participants in
the Rome conference similarly attested to their contributions to physics
research.’

The convergence of this group in Rome in 1931 was not precipitated by
new discoveries which promised rapid advance in the study of the nucleus,
either in techniques of investigation or in theoretical concepts. On the
contrary, the experimentalists at the meeting stressed the difficulty of
obtaining reliable information on the structure of the nucleus, and the solid
data they did present could not be interpreted by the theorists. The latter
group lamented that, despite the fact that they had powerful theoretical
concepts which enabled them to discuss the properties of electrons and
protons, they were stymied in their attempt to make sense of the closely
meshed system of protons and electrons apparently confined in the nucleus.
A major difficulty was that since electrons were supposed to move within the
nucleus at velocities almost that of light, the effects of relativity had to be
taken into consideration. Quantum mechanics, which had been developcd in
the mid-1920s and had since been brilliantly successful in many domains of
physics and chemistry, appeared to be inadequate to the task. The physicists
saw the need for a relativistic quantum mechanics but had made only limited
progress in formulating such a theoretical method.

The papers, discussion, and general atmosphere of the Rome conference
reflected the frustrating state of nuclear studies at the time, a situation aptly
summarized many years later by Léon Rosenfeld, one of the participants:
“The conference in Rome was a muddle in the sense that one could present
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all kinds of problems but no acceptable solution. One only saw the
difficulties.”® But the meeting did help to clarify the nature of the
difficulties and to focus attention on the problems.

Why was the meeting called at that time and in that place? The answer
relates to the needs and interests of the Rome physicists who convened the
conference. They were preparing to turn their attention to nuclear problems
and desired to learn as much as possible from physicists in other countries. In
a sense, the conference was the public announcement that 30-year old Enrico
Fermi and his young group of Italian physicists at the University of Rome
were entering this area of research. Fermi was the general secretary of the
conference and its president was Orso Mario Corbino, the highly respected
and politically influential physicist. Corbino was a Senator and had held
cabinet posts before and after Mussolini’s rise to power. Emilio Segré, who
was a member of the Rome physics group at the time, has documented the
role of Corbino in the development of the environment for research there.’
Segre has shown that Corbino, as director of the university’s physics institute,
encouraged Fermi to develop it into a research center of international stature.
Corbino had long been committed to the goal of improving the relative world
position of Italian physics, and the outstanding talents and ambitions of
Fermi provided the opportunity.

Italy’s first chair of theoretical physics was created at the University of
Rome in 1926. Corbino had urged this step and he advanced the candidacy of
Fermi, who subsequently won the competition for the position. The report of
the committee which judged the candidates was written by Corbino, and it
discussed the high quality and wide scope of Fermi’s work in terms of physics
and national prestige, concluding:

“He moves with complete assurance in the most difficult questions of modern
theoretical physics, in such a way that he is the best-prepared and most worthy
person to represent our country in this field of intense scientific activity that ranges
the entire world. The committee thus unanimously finds that Professor Fermi highly
deserves to have the chair of theoretical physics, the object of this competition, and
feels it can put in him the best hopes for the establishment and development of
theoretical physics in ltaly."8

Corbino was concerned with the contributions and reputation of Italy in
relation to international scientific developments, and felt that during the
preceding two decades Italian physics had contributed little to scientific
progress. He was determined to remedy this situation, and he campaigned
publicly and privately toward this end. In a remarkable public address
delivered at the Florence meeting of the Italian Association for the
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Advancement of Science in September 1929, Corbino boldly argued that
nuclear physics would be the one live field for physics research in the years
ahead.? His address, which provoked a spirited discussion within the Italian
scientific and technical community, was a perceptive analysis of current
trends in physics and an attempt to predict their future development. He felt
that such predictions could be made “if one keeps in mind the world
organization of scientific work.” 10 The changes in this organization which
had taken place during the preceding 20 years were characterized by Corbino
as the rise of modern theoretical physics; the expansion in experimental
physics made possible by well equipped, well staffed new laboratories; and
the increasing collaboration of theoretical and experimental physicists.
Relating these changes to the situation in Italy, he observed:

“Considering that collaboration between theoretical and experimental physicists in
Italy is only beginning now [through the work of Fermi and his students and
collaborators] and that we are far from having the lavish means that laboratories in
other countries have, it is not surprising that Italian physics was able to contribute so
little to scientific progress in this great renewal period. It will suffice to correct these
two deficiencies and Italy will gain back with honor the lost positions.”11

Corbino stressed that proper work in physics required not only a close
relationship of theorists to experimentalists and the provision of ample
laboratory facilities, but also awareness of the scientific problems which
would provide the greatest interest and potential. He argued that, aside from
some filling and refining of detail, physics had already found its definitive
theoretical order and that it provided no room for new forces or for
essentially new phenomena. Existing branches of physics would be depleted
and new branches would only arise through possible artificial modifications
of atomic nuclei through bombardment by artificially accelerated projectiles.
Corbino, expressing views shared by Fermi, concluded that “while great
progress in experimental physics in its ordinary domain is unlikely, there are
many possibilities open in attacking the atomic nucleus. This is the most
attractive field for future physics.” 12

In the course of his talk, Corbino also raised questions regarding social,
psychological, and cultural factors which might influence the choice of a
specific research field. Among the questions he asked but did not answer was
whether it was possible or useful to make deliberate efforts to influence the
orientation of individuals toward various forms of scientific activity. He was
concerned in general with the need to make conscious choices in the
allocation of social and intellectual resources within science, and his specific
interest was in the re-orientation of physics research in Italy so that it would
have an international impact.
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Implementation of these plans began with the establishment of the chair
of theoretical physics and the appointment of Fermi to the post. With
Corbino’s support, Fermi took the next steps to build up a first-rate research
group. However, the experimentalists in the developing Rome group faced
major problems because the limited facilities there did not provide an
adequate opportunity for research and for learning new experimental
techniques. It was at this stage that the Rome physicists benefited from the
international tradition of open laboratories. They made deliberate use of
facilities in foreign countries in order to form and build a strong physics
group in their own country. The Rome group’s awareness of what they
needed and how they obtained it during this tooling-up period has been
concisely described by one of its members, Emilio Segré:

“By 1929 it was clear that, whereas the theoretical situation was well in hand, it
was necessary to strengthen our experimental activities. In order to import new
experimental techniques to Rome, members of the group had to work in different
laboratories to learn them on the spot. Thus Rasetti went to Pasadena, to Millikan’s
laboratory, where he did important work on the Raman effect; I went to Amsterdam,
to Zeeman’s laboratory, to study forbidden spectral lines; and Amaldi went to
Debye’s laboratory in Leipzig, where he worked on X-ray diffraction of liquids.
Initially we used laboratory facilities that were not available in Rome for the
completion of work we had already started at home; later, we used foreign
laboratories for experimenting in entirely new fields. In this second phase, Rasetti
worked on radioactivity in Lise Meitner’s laboratory at the Kaiser Wilhelm Institut in
Berlin-Dahlem, and I worked on molecular beams in Otto Stern’s laboratory in
Hamburg.”! 3

The Rome physicists would have been limited in their ability to take
advantage of the tradition of free access to laboratories in other countries had
it not been for the availability of fellowships from the Rockefeller
Foundation which provided support for travel and subsistence. These
fellowships were specifically designed to enable young scientists to study and
work at research centers in other countries with the aim of strengthening
scientific work in their home countries.'* Not only did the fellowships help
the Rome physicists to work in foreign laboratories, but they also enabled
outstanding young men to visit and work at Rome and thus to enrich the
scientific atmosphere there. Fermi’s reputation was already well enough
established by 1930 to make Rome a place of interest, especially for
theoretical physicists. 15

By 1931 the Rome group was prepared to turn its attention to nuclear
problems, and by convening the first international conference on the subject
they brought these problems right to the doorstep of their laboratory. The
conference itself helped to focus international attention on nuclear physics
and to familiarize physicists from other countries with the strong research
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group that had been systematically developed at Rome during the preceding
few years.

Although many of the participants had been in contact with one another
through visits, letters and the published scientific literature, the conference
provided a unique opportunity to review the current state of the entire field.
During the course of the week, scientists from the leading centers of relevant
research reported on their own work and they questioned, criticized and
amplified one another’s results and ideas. By the end of the week it was clear
to all of the participants that specific major experimental and theoretical
problems still had to be solved before real progress could be made in
understanding the structure and properties of the nucleus. The extreme
difficulties in obtaining experimental information about the structure of the
nucleus were outlined and hopeful possibilities were described. This state of
the field was expressed in the concluding sentence of the paper by C. D. Ellis:
“Experimentally it is not easy but in our present absence of knowledge
almost any measurement is of value.”!® Theoretical difficulties were
discussed by N. F. Mott who ended his paper with this statement: “In
conclusion we may say therefore that the spin of the electron is still not
properly understood and that it is not possible to use the Dirac equations to
describe the behavior of the electrons in the nucleus.”!” Goudsmit’s paper,
“Present Difficulties in the Theory of Hyperfine Structure,” focused on the
disagreements between theory and experimental results due to insufficient
knowledge of nuclear structure.'®  Gamow’s paper, “Quantum Theory of
Nuclear Structure,” distinguished between problems which had to be treated
by the “at present unknown, relativistical quantum mechanics” and the ones
which could be treated by ordinary quantum mechanics, and he showed what
could be accomplished with the theoretical means at hand.!? The inter-
national stock-taking helped clarify the nature of these problems and thus
provided perspective for the scientists from the various national research
centers who were concerned with this difficult but potentially promising
domain of physics.

The account that I have given of this development illustrates how the
institutional policy and research strategy of the physicists at the University of
Rome were influenced by their perception of international trends and
opportunities within their discipline and by national ambition. It also shows
the important role played by institutions in other countries in enabling
members of the Rome group to supplement their training and knowledge.
One result of these developments, the 1931 Rome conference on nuclear
physics, in turn played an important role in increasing international
communication at a critical stage in the development of nuclear physics.
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Within six months after the conclusion of the Rome meeting in
mid-October 1931 the situation in nuclear physics had changed radically.
First was the dramatic and unexpected discovery that the nucleus contained a
new particle, the neutron. This was soon followed by the successful
demonstration of powerful new experimental techniques for exploring the
internal structure of the nucleus. As a result, a host of new possibilities for
experimental research were created and there were new needs and opportuni-
ties for theoretical conceptions. And these developments occurred before the
proceedings of the Rome meeting, which highlighted the difficulties in
making progress in this field of physics, were in print! By the end of 1932
there was substantial agreement among physicists throughout the world that
nuclear physics was now a most important and fertile field for research. It
was also clear that the Cavendish Laboratory at Cambridge University had
played a key role in opening up the field.

A little more than a month after the Rome meeting R. H. Fowler of
Cambridge wrote to Niels Bohr in Copenhagen and reported that he was
struggling with nuclear problems, but without success. The situation had not
changed since they had seen one another in Rome.2? Fowler, who had
worked at Bohr’s institute as a Rockefeller Fellow in 1925-26, was an
important link between the Cavendish Laboratory and the Copenhagen
physicists. 21 of course, Bohr had studied under J. J. Thomson at the
Cavendish in 1911. Bohr’s close personal ties with Rutherford started in 1912
when he went to Manchester to complete his studies under Rutherford and
they continued after Rutherford went to Cambridge in 1919. But Fowler
played a special role because he was developing a theoretical group at
Cambridge that was oriented toward the experimental work underway at the
Cavendish. His approach was unusual for Cambridge where, generally, the
mathematically oriented theorists had shown little interest in the experiment-
al research being done. Fowler, who was Rutherford’s son-in-law, was
professor of mathematical physics at Cambridge and his close ties with the
Cavendish enabled him to provide Bohr with a theorist’s view of the work in
progress. Fowler’s view of the nuclear situation at that time was shared by
Rutherford who, a few weeks later, described the current state of the
experimental work in an address at the University of Gottingen. He stressed
the difficulties involved in obtaining good experimental information about
the nucleus and the further difficulties of explaining the results obtained.22

Despite the frustrations, Rutherford’s laboratory had been focusing for
more than a decade on experimental work aimed at increasing knowledge of
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the properties and structure of the nucleus. It was recognized throughout the
scientific world as the center of such research, and it served as an informal
clearing house for exchange of information among the individuals working on
related aspects of radioactivity at scattered institutions in several different
countries. During this period large numbers of students from the Common-
wealth nations came to study at the Cavendish, not necessarily attracted to
nuclear studies but rather because of their desire to learn the methods and
techniques of experimental physics by doing research in the renowned
laboratory under the leadership of Rutherford, the master experimentalist.
The Cavendish played an important international role in the training of
physicists, and Rutherford took this responsibility seriously. Thus he was
sensitive to the criticisms he occasionally heard in the 1920s and early 1930s
from fellow members of the Advisory Council of the government Department
of Scientific and Industrial Research. They felt that the laboratory was not
sufficiently oriented to industrial needs and was placing too much emphasis
on nuclear studies, which were relatively unproductive and unpromising
compared to other fields of physics.

As the number of research students at the Cavendish steadily increased,
Rutherford and James Chadwick, who was assistant director of research at
the laboratory, discussed policy. Although the Cavendish included several
small research groups working on problems in other areas of physics, its main
emphasis was on nuclear studies. Should the laboratory continue to
concentrate on nuclear physics or should it have a wider field? They had to
admit that progress on nuclear problems was very slow, and was even more
difficult because of the lack of funds for the needed apparatus. The limited
number of meters, pumps, and other basic instruments had to be allocated
among the research students, and the shortage was a constant problem.
Despite these difficulties they determined to continue the emphasis on
nuclear research. Rutherford felt that studies of the constitution of matter
posed the most interesting and important questions in physics. Besides,
Cavendish workers were experienced and successful in this field, and
switching to another field did not seem feasible or desirable. A major factor
in the decision was their recognition of their role in maintaining an
institutional focal point for such work.23

The experimental work at the Cavendish had set high standards for all of
physics and the emphasis on nuclear research encouraged scientists at other
institutions who were interested in the subject. Rutherford felt a personal
responsibility for the entire field. His perception of his role can be seen in the
following excerpts from a letter he wrote in 1926 to Lise Meitner who was
engaged in radioactivity research with Otto Hahn in Berlin:
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“I thank you for sending me the papers of yourself and Professor Hahn so
regularly. I always read them with much interest and 1 congratulate you on the
excellent work you have done since the times of peace.

You probably know that only part of our laboratory is devoted to radioactivity,
but we still retain a great interest in the problems.

I have read with interest your important paper in the Zejtschrift far Physik...”"

Rutherford went on to discuss some discrepancies between Meitner’s results
and those obtained at the Cavendish and concluded:

“I am sorry to bother you about these matters but it is much better to discuss matters
in a friendly way without rushing into print. You probably know that I now have two
grandchildren and, in general, take a grandfatherly attitude even in science.” 24

Rutherford was committed to maintaining the international research role
of the Cavendish Laboratory. At the same time, he recognized that the major
institutional function of the laboratory was to train young researchers. When
it came to allocation of the limited resources of the laboratory, priority was
given to providing the means for the research students to work on well
defined problems that could be completed within a few years to meet the
requirements for the PhD. Thus, the international role of the Cavendish as a
training center for physicists was also fulfilled.

The payoff came in 1932. Physicists who remember the excitement of
those days sometimes sound as if they were relishing a good wine when they
smile and comment: “It was a great year.” The first startling news came from
the Cavendish Laboratory in February. James Chadwick had demonstrated
the existence of a new constituent of the nucleus, the neutron. Ever since
Rutherford had suggested in his Bakerian Lecture in 1920 that such a particle
might exist, Chadwick had been searching for it. 25 His interest in the neutron
was persistent but his efforts to find it were sporadic because of the pressure
of his other duties at the Cavendish, which increased as the number of
research students grew through the years. Following up observations made in
1930 by two German scientists, Walther Bothe and H. Becker, and
subsequently extended at the end of 1931 in Paris by Frédétic and Iréne
Joliot-Curie, Chadwick was finally successful in his search to find the
neutron.

Chadwick’s letter announcing the discovery was to appear in Nature on
February 27, 1932 and on February 24 he sent proofs of the Nature letter to
Bohr in Copenhagen. Bohr was away at the time in Heisenberg’s mountain ski
hut along with two other physicists, Felix Bloch and C. F. Weizsacker.2®
There Bohr completed his long-overdue paper for the proceedings of the
Rome conference held the previous October. When he returned to Copen-
hagen and learned the news he invited Chadwick to come and discuss his
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work at the small informal conference that had been planned for the second
week of April at Bohr’s institute.2” These annual week-long conferences had
been started in 1929 and they brought together physicists from many
different countries to discuss, as Bohr put it, “actual atomic problems.”

Although Chadwick was unable to attend the meeting, Fowler was present
and he provided an up-to-the-minute account of the experimental work
under way by Chadwick and others at the Cavendish in their follow-up of the
discovery. The 22 foreign physicists who were at the conference were from
17 different institutions in nine different countries.?8 Seven of them, as well
as Bohr himself, had been among the foreign participants at the Rome
conference just six months earlier. There were many new things to talk about,
because the discovery of the neutron had opened a number of possibilities for
experimental work, and provided fresh challenges for the theorists. Bohr’s
personal style of thinking aloud set the tone for the Copenhagen conferences
and stimulated a lively exchange of information, ideas, and interpretations.

Barely a week had gone by since the Copenhagen meeting, when more
exciting news came from the Cavendish Laboratory. This time Rutherford
wrote to Bohr:

“I was very glad to hear about you all from Fowler when he returned to
Cambridge and to know what an excellent meeting of old friends you had. I was
interested to hear about your theory of the Neutron....

It never rains but it pours, and I have another interesting development to tell you
about of which a short account should appear in Nature next week. You know that
we have a High Tension Laboratory where steady D.C. voltages can be readily
obtained up to 600,000 volts or more. They have recently been examining the effects
of a bombardment of light elements by protons....”

Rutherford went on to describe the work of Cockcroft and Walton in which
they achieved the first artificial nuclear disintegrations with the high voltage
accelerator that they had been developing at the Cavendish since 1929. He
concluded:

“I am very pleased that the energy and expense in getting high potentials has been
rewarded by definite and interesting results....You can easily appreciate that these
results may open up a wide line of research in transmutation generally."30

Bohr’s response reveals that he fully shared Rutherford’s evaluation of the
significance of this latest development:

“By your kind letter with the information about the wonderful new results arrived
at in your laboratory you made me a very great pleasure indeed. Progress in the field
of nuclear constitution is at the moment really so rapid, that one wonders what the
next post will bring, and the enthusiasm of which every line in your letter tells will
surely be common to all physicists. One sees a broad new avenue opened, and it
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should soon be possible to predict the behavior of any nucleus under given
circumstances. When one learns that protons and lithium nuclei simply combine into
alpha-particles, one feels that it could not have been different although nobody has
ventured to think so. Perhaps more than ever I wish in these days, that I was not so
far away from you and the Cavendish laboratory, but the more thankful I am for
your kind communication and the more eager to learn about any further progress.”3l

Bohr, who was still working on problems of complementarity, saw the
significance of these developments for his own work, but did not turn his full
attention to nuclear problems until about 1935. However, through the
research of other scientists at his institute, his extensive correspondence, and
the annual meetings in Copenhagen, he stayed in close touch with the rapidly
developing work in nuclear physics and exerted his influence to bring it to the
attention of other physicists throughout the world. Interest in the subject was
heightened in 1932 not only by the results from the Cavendish but also by
dramatic news emanating from laboratories in the United States: the
discovery of a “heavy” isotope of hydrogen (deuterium); and the use of
Ernest Lawrence’s powerful new particle accelerator, the cyclotron, for
nuclear disintegration experiments. Thus, when Bohr and the other members
of the scientific committee of the Solvay Institute in Brussels met in July
1932 to plan the October 1933 Solvay Congress, they decided that the topic
should be nuclear physics because “the most important problems physics
currently posed related to the atomic nucleus.”3?

By the time of the Congress a number of international meetings and visits
had further diffused the new experiences and ideas relating to the nucleus and
had helped to consolidate the new field as it took root in new institutional
environments. For example, Fermi talked on “The Present State of Nuclear
Physics” at the International Congress on Electricity in Paris in July 1932;
Heisenberg discussed his new theory of nuclear structure at the University of
Michigan’s summer symposium on theoretical physics in 1932; Rutherford
and Heisenberg visited Bohr’s institute in Copenhagen during the last two
weeks of September 1932 and Rutherford gave two public lectures on nuclear
physics at the university; Cockcroft and Aston from the Cavendish
Laboratory, Bohr, and Fermi participated in the scientific meetings held in
Chicago in June 1933 in connection with the Century of Progress Exposition,
and during their stay they visited a number of American institutions involved
in nuclear physics; 35 foreign physicists attended Bohr’s Copenhagen
conference in September 1933; and the first Soviet conference on nuclear
physics was held in Leningrad later that month.33 Then, in October 1933, a
group of the leading international participants in this field convened in
Brussels for the Solvay Congress. During this same period lively exchanges of
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letters linked the physicists from the increasing number of research centers
where work on nuclear problems was being pursued.

The theorists and experimentalists who met in Brussels for the Solvay
Congress in October 1933 had much to discuss. New experimental discover-
ies, new techniques for probing the structure of the nucleus, and promising
conceptual frameworks were rapidly being developed in individual institu-
tions in many countries. These developments included the high voltage
accelerator work which was being intensely pursued at the Cavendish, at
Lawrence’s laboratory in Berkeley, and by Merle Tuve at the Carnegie
Institution of Washington; new contributions to theories of nuclear structure
by Heisenberg in Leipzig, Majorana in Rome, and Ivanenko in Leningrad;
further experimental work on the neutron by Chadwick and others; and the
discovery of the positive electron, or positron, in cosmic rays by Anderson in
Pasadena, which was confirmed by Blackett and Occhialini in England.

Detailed reviews of these developments were presented and were supple-
mented by reports from individual laboratories. The ideas, techniques, and
experimental research programs which had crystallized at the various national
centers were discussed and elaborated further at the congress.34 Paul
Langevin, the French physicist who was president of the 1933 Solvay
Congress, attached special significance to the international and youthful
character of the meeting. He noted in his introductory talk that 13 or 14
nations were represented and that many of the best young people involved in
the work were included. Langevin observed that the emergence of these
young physicists in all countries was hopeful for physics and was the best
justification for international collaboration. 35

Langevin’s evaluation of the conference in his closing address is one that
could have been applied to many of the international meetings of the period:
“Naturally we have not solved the difficulties, but we have attained a clearer
consciousness, and certainly a more vital one. because of the human
relationships we have found here. »36

A vyear after the Solvay Congress in Brussels, anather international
conference on nuclear physics was held in London. By that time there were
many more important new developments to discuss, including Fermi’s theory
of beta decay; the discovery of artificially induced radioactivity by the
Joliot-Curies in Paris; and the technique of neutron bombardment to produce
artificial radioactivity which was systematically applied and developed by
Fermi’s group in Rome. These and other significant recent developments were
outlined by Rutherford in his opening survey of the field for the 1934
London conference, which led him to this conclusion:

“The development of our knowledge of nuclear physics is now at a most
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interesting and exciting stage and a close collaboration between the theoretical and
experimental physicists is important for rapid progress in this most fundamental of
problems.”37

The field provided major intellectual challenges and the possibilities for
fruitful work in it had been demonstrated by physicists at institutions in
many nations.

The flowering of nuclear physics as an international research field was
affected not only by important new concepts and techniques and by the
commitment of institutional resources to it, but also by political events which
affected the careers of European physicists. A brief look at these develop-
ments will suggest how they played a role in the subsequent history of the
field.

The 1934 international conference in London symbolized more than the
emergence of nuclear physics as a field of central importance. The
institutional affiliations of many of the participants indicated that some
important change had recently occurred in the international character of the
field. Max Born from Gottingen was now at Cambridge; Guido Beck had been
at Leipzig when he participated in the 1931 Rome conference but the
proceedings of the 1934 meeting showed Lawrence, Kansas as his address;
Hans Bethe and Rudolf Peierls were no longer at German universities but
were at Manchester; Leo Szilard, who had been part of the Hungarian circle
of scientists in Berlin, was now at Oxford. 38 These physicists were among the
many who were displaced because of the policies of the Nazi regime which
went into effect in the spring of 1933. The institutional affiliations of all of
these emigrés at the London conference would soon be changed again,
because the positions they had were only temporary ones that had been
provided through efforts of their colleagues on an individual basis and
through groups formed to aid the displaced German scholars. Their situation
was not mentioned specifically in the welcoming address by Royal Society
president Sir Frederick Gowland Hopkins, but it must have been in the minds
of all of the participants as they listened to his remarks:

“The extraordinary increase of knowledge which we are experiencing, including
the very avalanche of new facts which the last few months has brought, has not come
from the work of any one nation but from those of many. Science, after all, is always
international in its progress.”

He noted that the papers to be presented at the nuclear physics conference
and the solid state conference being held at the same time emanated from
nine different countries, and he added:
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“It is very remarkable also that this great advance in those two important aspects
of science with which you are to deal has gone on in spite of political unrest, financial
stringency and more important than all, perhaps, anti-intellectual movements in the
world. This remarkable progress, we rejoice to realize, has occurred in spite of all such
hindrances. It is due to that sheer thirst for knowledge, to the divine curiosity which
rise superior to external circumstances.”#

However, in order to satisfy this curiosity through creative scientific work,
it was necessary to have facilities for research and an environment that would
encourage it, as well as basic subsistence for the scientist and his family.
These needs were immediately recognized within the scientific community,
and the close international links that had been established through the intense
personal interactions of the preceding years were employed to aid displaced
colleagues. Here again, in line with their past traditions, Bohr’s institute in
Copenhagen and the Cavendish Laboratory in Cambridge played key roles as
international centers. They became temporary havens and information
clearing houses for the displaced physicists who were searching for opportun-
ities to continue their work.

In addition, Rutherford and Bohr played important personal roles in
finding new positions for the emigrés. Rutherford was president of the
Academic Assistance Council which was established in England in May 1933
and soon became an international focal point for aiding displaced scholars by
providing fellowships for them at various universities with funds contributed
by other scholars. His public appeals and private letters and discussions were
especially effective because of his enormous prestige and his wide personal
contacts.

Similarly, Niels Bohr was one of the organizers of the Danish committee to
aid displaced scholars and personally traveled through Germany to obtain a
first hand knowledge of the problems. He was able to provide a refuge for
many scientists in the traditionally international environment of his institute,
and he and his brother, Harald, made strenuous efforts to help other emigrés
find positions elsewhere. Niels Bohr went to the United States in May 1933,
to lecture at several institutions and to discuss current research with a number
of physicists. His trip took place just when the full implications of the Nazi
policies were being felt within the German academic community, and he used
the opportunity to provide his American colleagues with a personal account
of the situation and to explore how their institutions could help. In addition,
he visited Max Mason, the president of the Rockefeller Foundation, to enlist
support.42 His trip coincided with the establishment of the Emergency
Committee in Aid of Displaced German Scholars which was the major
American group in this effort. Soon after his return to Copenhagen, Bohr was
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host to 35 foreign physicists in September 1933 at his institute’s annual
conference where current work in nuclear physics was prominent among the
topics discussed. Eleven of those who attended had recently lost positions in
Germany.43

The uprooting of the physicists caused severe personal anxiety and
hardships. But, in many cases, their involuntary wanderings provided them
with opportunities to become involved in the research under way at the
institutions in which they found temporary havens, and they learned new
techniques and became familiar with different styles of research. At the same
time, they were often able to contribute their own considerable talents to
enrich the scientific work and atmosphere at their host institutions. Such
personal interaction for extended periods came at precisely the time when
new concepts and techniques were rapidly developing in nuclear physics.44
These dual effects of being uprooted were expressed by the leading German
theorist, Max Born, in a letter written to Rutherford shortly after his arrival
in England:

“I wish to thank you very much for your and Lady Rutherford’s kind welcome to
my wife which as well as Prof. Fowler’s friendly help made her forget to be in a
foreign country. For her whose family lived since three generations in Gc')'ttingen it is
much harder to go abroad than it is for me who belongs to the great international
family of physicists. I am so happy to have got the lectureship at Cambridge. Since
many years I ventured the idea to take leave of absence for one term or two, and to
go to Cambridge as a student of nuclear physics. But my duties in G(')‘tﬁngen did not
allow me to do so. Now the loss of my position has turned out as a very fortunate
event by giving me the opportunity to go to Cambridge for a long time. I hope I may
come into a closer contact with you and your collaborators, and learn the facts of
nuclear physics which can not be done thoroughly by reading papers. I hope that
some theoretical ideas on which I am working at present will turn out useful for the
experimental research.”45

A few months later, in October 1934, Born’s paper was the first on the
program at the London international conference on nuclear physics.
Although his talk dealt with quantum electrodynamics and not with nuclear
physics per se, he did suggest a possible use of his theoretical ideas to explain
not only the evidence of the electron, but also the proton, neutron and other
particles.

The international links among physicists were essential to the efforts to
assist the emigréS. They had been placed at institutions with the aid of
colleagues who had first hand knowledge of their abilities and interests. The
emigrés who had worked in nuclear physics were able to participate in related
work at their new institutional homes in Copenhagen, Paris, at a number of
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institutions in England, and especially in the United States where the field
was flourishing. Others were attracted to nuclear physics for the first time
because of their new contacts and institutional affiliations. As a result, the
work in this growing field of research was enriched in the countries which
welcomed the emigrés.

v

International scientific relations at the formal, official level were a sad
contrast to the vital international cooperation that existed between research
workers in the same field during the period between the wars. These contrasts
can be seen clearly in Niels Bohr’s attitude toward the International Research
Council and in the philosophy and functioning of his institute in Copenhagen.
Both the Council and Bohr’s institute had been founded with the aim of
promoting international cooperation in science.

Bohr was not at the 1934 London conference on nuclear physics. The first
communication he had regarding what had transpired there was in the form
of a telegram from Robert A. Millikan, stating: “Fitting climax to
distinguished congress enthusiastic election of Bohr president.”46 Bohr wired
back to the conference headquarters in London expressing appreciation for
the tribute.#” He had assumed that Millikan meant that the conference
participants had paid him the honor of designating him the president of the
next physics congress. However, he was considerably distressed a week later
when he learned that, instead, he had been elected president of the
International Union of Pure and Applied Physics. The London conference
had been jointly sponsored by the International Union and the (British)
Physical Society, and a meeting of the general assembly of the Union was
held in conjunction with it.

When Bohr realized his misunderstanding, he wrote to Millikan to tell him
why he could not accept the presidency of the International Union.*® Ever
since the International Research Council was established during World War I,
Bohr had taken no part in its organizational activities, or in those of the
International Unions that were established in the various scientific disciplines
under its aegis. The scientists from the allied nations who set up the Council
had specifically excluded Germany from membership, in an official boycott
of German science. Germany was finally invited to join in 1926, but the
leaders of the German scientific organizations did not accept, and the
estrangement continued.*® Bohr felt that it was a matter of principle not to
participate in the organizational activities of an avowedly international
scientific group unless it was truly international. The business of the
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International Unions was conducted through representatives of the various
national committees of adhering countries, and Bohr had not participated in
the work of the Danish national committee in the hope that his abstention
would stimulate efforts to include Germany in the Unions. However, he had
no objections to participating as an individual working scientist in the
substantive scientific meetings sponsored by these groups. Bohr explained to
Millikan that he appreciated that other scientists who shared his general
attitude regarding international scientific cooperation had chosen “to take
their share in the work of the existing organizations in order to help in
attaining a common zeal,” but his own principles would not permit him to
take a part in these matters.>

He clarified his position and emphasized his stand in correspondence with
Henri Abraham in Paris, who was secretary general of the International Union
of Pure and Applied Physics and pointedly addressed Bohr as “Monsieur le
Pré&ident et cher Collégue.”®1 Bohr explained that if he did not resign from
the presidency to which he had unwittingly been elected, he would appear to
be renouncing his long standing principles and reacting to the current political
situation. In the past he had refused to participate in the work of the
International Union as a public protest against the mixing of science and
politics. He felt that it would be a very inopportune time to accept the
presidency in order to take steps to make the Union fully international,
because chances for success had been diminished due to “the deplorable
political developments in the countries which are not yet represented in the
research council.”>? His principles could be better served at this time by
refusing the presidency. In the hope that this step would lead to new
unofficial efforts to include all nations in the work of the physics union, Bohr
asked Abraham to inform Paul Langevin of France, Max Planck of Germany,
and Rutherford about his decision and the basis for it.>3 But by 1934 it was
a lost cause.

Despite the boycotts, counterboycotts, and nationalistic political bickering
that characterized formal international scientific relations during the post
World War I period, informal international ties were flourishing at the level of
scientific activity itself and, as we have seen, contributed in a major way to
the development of nuclear physics.54 In this realm, Bohr’s institute in
Copenhagen played a key role. The international nature of the institute was
no accident; it was built in from the start. In 1917, while the International
Research Council was being established as an expression of the national
hostility of scientists, funds were being solicited from Danes to establish an
Institute for Theoretical Physics at the University of Copenhagen that would
foster international scientific collaboration. The printed solicitation letter
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specifically referred to the role such an institute could play in restoring the
international scientific collaboration that had taken place before the war, and
which continued to be accomplished through the connections scientists in
neutral lands, such as Denmark, maintained with scientists in other nations.
This role was seen as an important responsibility to be fulfilled by the
proposed institute under Bohr’s leadership. In this way, the institute could
make a contribution of real international signiﬁcance.55 The campaign for
private contributions was successful, and the funds were used to purchase a
site on which the Danish government erected a building. At the dedication
ceremony on March 3, 1921 the international role of the new institute was
again stressed in the address of the rector of the university who congratulated
Bohr on his ability to gather both native and foreign researchers about him in
such a way as to resume the international work interrupted by the war.>®

Research grants were provided by the Carlsberg Foundation and foreign
scientists were enabled to work at the institute through stipends provided by
the Rask-Oersted Foundation. This unique foundation was established by the
Danish State in 1919 to support international cooperation in research. A fund
of five million Danish crowns (about 1.1 million dollars) was created for this
purpose and it was named in honor of two nineteenth century Danish
scholars: Rasmus Kristian Rask, the linguist who traveled throughout the
world to study the relationships between European and Asiatic languages;
and the physicist Hans Christian Oersted who had made major contributions
to research in electromagnetism. The funds were part of the proceeds of
Denmark’s sale of its West Indies islands (Virgin Islands) to the United States
in 1917.

In 1923 Bohr applied for a grant of $40,000 from the Rockefeller
Foundation-supported International Education Board. In his application to
the Board, he stated that the major uses of the grant would be for expansion
of the building of the institute ‘“‘so that it may be in a position to receive the
properly qualified foreign physicists who wish to work there and to offer
them suitable working conditions.”>” A fourth of the grant would be used to
purchase equipment for experimental investigations in new domains of
theoretical atomic physics. Suitable instruments for experimental work on
infra-red and x-ray spectra would equip the institute for study of the entire
electromagnetic spectrum. To emphasize his case. Bohr stated: “The peculiar
character of the institute is a close cooperation between theory and
experiment which is a necessary condition for productive work in atomic
physics, and this explains why many physicists from other countries, and not
least the United States, wish to study here.”>® The attached list of foreign
scientists who had worked at the institute during the few years since it had



206 SCIENCE AND VALUES

opened was impressive documentation.

Two dramatic developments had occurred in December 1922, six months
prior to Bohr’s formal application to the International Education Board.
Experimental work in the institute laboratory by the Hungarian George de
Hevesy and by the Dutch scientist Dirk Coster had resulted in the discovery
of a new element. The name given to element 72 was hafnium, derived from
the ancient name for Copenhagen.59 At about the same time, Bohr was
awarded the Nobel Prize in Physics for his earlier work on atomic theory.

The grant was made in November 1923, and expansion of the institute and
improvement of its facilities began at once. In the following years it became
increasingly clear that Bohr’s institute was truly international in its philoso-
phy, its organization, and its operation. The large number of foreign guests
who worked there for extended periods, the annual conferences on “actual
atomic problems,” and the constant flow of visitors, were central to the life
of the institute in the 1920s and 1930s. Rask-Oersted and Rockefeller
Fellowships brought many of the most promising foreign physicists to
Copenhagen and also enabled several of the Danish scientists to visit other
institutions.

The interchanges at the institute were of major importance in the creation
of the new theories of quantum mechanics in the mid-1920s and in the
development of theory in nuclear physics in the next decade. Experimental
and theoretical work were closely linked at the institute and this led to active
participation in nuclear physics as it was developing in the 1930s. The
experimental work in radioactivity and spectroscopy that had been pursued
there since the 1920s was supplemented in the 1930s by work in the
biological agglications of nuclear physics and in the uses of particle
accelerators.” No wonder, then, that Bohr’s institute played such a
significant role in international communication within this field of physics.

The vignettes that 1 have developed from the emergence and growth of
nuclear physics as an international research field in the early 1930s by no
means provide a balanced, complete picture of the history of the field. I have
said very little about the substantive content of the subject, stages in the
development of concepts and techniques, personal style, or intellectual
traditions. Instead, I have focused on the social structures and processes
which helped to create the environment for this intellectual activity, to
establish it on a world scale, and to diffuse the knowledge it attained.

In this realm informal, personal communication was essential, and | have
emphasized the role of international meetings, visits, and exchanges of
personnel. Far-sighted foundations helped to make this mobility possible and
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they provided support for the development of facilities at specific institutions
to enable them to become international centers in the field. The special roles
played by several institutions at important stages in the development of
nuclear physics have been described here in terms of their traditions, needs,
and self perception of their national and international status and roles. I have
also outlined the effects that political difficulties within nations and between
them had on international scientific relations in the 1920s and 1930s. All of
these factors were involved in the international efforts to explore the
fundamental nature of matter. The lasting results of these efforts can be seen
not only in the scientific knowledge obtained from them, but also in the
personal and institutional relationships that were forged in the process.

FOOTNOTES
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1. SOME METHODOLOGICAL NOTES

From an historical and philosophical point of view, questions concerning
the character of the relations between science and politics have usually
emerged as inseparable from fundamental normative questions about the
proper principles of government and the collective life, the legitimacy or the
inevitability of politics and the possibility of subordinating politics to rational
principles. From a strictly analytical point of view, however, an investigation
of the relations between science and politics does not have to involve the
affirmation or the negation of politics as a mode of discourse or a method of
action in public affairs; nor does it have to be concerned with the principles
which should govern the common life. Politics can thus be treated as a given
phenomenon, and the basic question which then emerges is not what the
relation of politics to science ought to be, but rather how these two modes of
human discourse and action actually interact. The failure to make this
distinction has often led to the pitfall of examining the relations between
science and politics on the assumption that they are mutually exclusive or
contradictory. For strictly analytical purposes, however, the preliminary task
is rather to find a perspective from which science and politics can be seen and
studied as parts of a common or related group of phenomena. The following
discussion is an attempt at the exploratory formulation of such a perspective
and the examination of its usefulness when applied in a particular case study.

For the purposes of the following discussion, we would use the term
“politics” to suggest the art of arriving at collectively binding rules and
standards of conduct by accommodating, at least temporarily, incommen-
surable interests or preferences. As such, politics would not be concerned
with problems which can be solved but with problems which can at best be
settled.! The resolution of political problems is not likely, from this point of
view, to involve the application of precise quantitative or other technical
procedures. Often the use of ideology, bargaining, economic pressure and
other modes of inducing and orienting collective action is likely to be more
relevant and effective, especially in areas beset by genuine uncertainties and
conflicts of interests where a technical approach or a rational argument is
seldom useful. In fact, when reason only clarifies the irreconcilability of
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conflicts to the involved parties it may even be positively destructive. It is
partly for such reasons that scientific or “near-scientific” procedures prove
more applicable to questions raised in areas of exceptional consensus or at
derivative stages of policy making than to questions raised in areas of deep
divisions or at primary levels of policy making — usually at the top — where
choices are more complex and the internal relation among goals ambiguous.2
To make the performance of science in relatively apolitical zones of
decision-making and conduct the paradigm for its desired and anticipated
performance in areas more purely political is to presuppose the possibility of
the total elimination of ambiguities and contradictions from the public
domain. It is tantamount to asserting that politics is dispensable and in
principle reducible to the nonpolitical. To the extent that this perspective
presupposes that science enters politics only on its own terms, it has serious
limitations in illuminating how science becomes a part of the fabric of
politics.

In examining the roles and functions of science in political contexts, the
meaning of the term “science” would naturally be different from that which
is attached to it by the scientists or philosophers themselves. In the context
of politics, it is primarily the attitudes and the perceptions of the lay public
which count. Scientists or philosophers may argue that the meanings of
science to the laymen are but misconceptions of science, but regardless of the
validity of this contention, science or scientific ideas as they appear to (or as
they are used by) scientists and philosophers hardly have a public dimension.
When compared to the popular perceptions, images and misconceptions of
science, they certainly have an “inferior” political “presence.” This should
not be surprising, considering the fact that those aspects of science most
relevant in the context of political discourse and action are different from
those most relevant in the contexts of scientific or philosophical discourses.
From the perspective of the lay public, what science is and what it means is
inseparable from such questions as: Who are the scientists? How are they
organized? Do they gather in exclusive clubs or in open public forums? Who
supports science and for which reasons? Who benefits from the services of
science and who does not? Does a given scientific theory reinforce or
challenge prevailing concepts of truth and reality? Which political ideologies
benefit from the authority of science and which are victimized? With which
social groups or interests do the scientific community or its individual
constituents cooperate?

These aspects of science are perhaps external and irrelevant to the
structure of scientific ideas and the validity of scientific theories. But since
they are more visible to the lay public and play a greater role in shaping its
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attitudes towards science, they influence the political environment of science
and are indispensable data for the analysis of the relations between science
and politics. One would learn very little about whether science is integrated
into politics as a tool in the political strategy of a ruling elite, or whether it
serves as a weapon in the hands of a dissenting group, by looking only at the
structure of scientific ideas or even at the professional proficiency of the
involved scientists. What needs to be studied are those aspects of science
which are visible to the lay public and the ways in which they structure the
meanings and functions that science acquires in particular political contexts.

Since the conceptualization of such a theoretical perspective on science
and politics is in its incipient stage, it is perhaps premature to begin the
systematic documentation of the evidence for the social perceptions of
science in particular societies. At this stage we would venture only to
speculate on some of the forms that it might take, with particular reference
to the American context.
II. THE ASSUMPTION THAT SCIENCE IS A FORM OF PUBLIC
KNOWLEDGE

The examination of the social authority of scientists in America and the
rhetoric with which it is often justified and defended may suggest that one of
the basic assumptions underlying public attitudes towards science in America,
and for that matter perhaps in other Western democracies, is that science is a
form of public knowledge. Historically, this belief may be related to the rise
and spread of notions of empirical epistemology in the seventeenth and
eighteenth centuries, particularly in England and France. As expressed, for
instance, in the Baconian insistence that experiment and observation are
legitimate sources of valid knowledge or in the Lockean critique of
speculative rationalism, the paradigms of knowledge which supported the rise
of modern science appeared to expand the social matrix of the community of
knowers beyond the former limits of a privileged, exclusive elite of scholars.
The lay public probably was encouraged to believe in the superior
accessibility of the new science by the conduct of scientists such as Galileo
and Gilbert, who mingled with craftsmen and navigators and raised the kinds
of questions which were more meaningful in the workshops or ship-building
yards of Venice than in the libraries of secluded monasteries.3 This belief was
further reinforced when men of knowledge such as Galileo and Descartes,
even though their writings were quite esoteric, “decided to write their works
in the vernacular rather than in Latin, avowedly for the purpose of appealing
against the learned world to an intelligent reading public.”4 This image of
scientific knowledge as public in the popular sense was further reinforced by
the development of the natural history sciences, which appeared to be, to use
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Foucault’s language, but the “nomination of the visible.” Well ordered and
readily accessible zoological collections and botanical gardens symbolized in
the popular gerception the notion of science as a system of simple
classifications.

That science was evolving as a form of public knowledge could be
suggested also by the rhetoric of the early scientists in their attacks upon
“pre-scientific” modes of knowledge such as religious dogmas, astrology,
alchemy, etc. To early chemists like Lavoisier, the progress from alchemy to
chemistry was inseparable from the elimination of the numerous private and
arbitrary languages of the alchemists and the adoption of a common language
which would limit the discretion of individual scholars in certifying ideas or
theories in the name of science. “A well made language,” he wrote, “will not
allow those who profess chemistry to deviate from the march of nature; it
will be necessary either to reject the nomenclature or to follow irresistibly the
path which it indicates.”® It was expected that chemical, unlike alchemical
truths, would not be secrets whose validity would be a matter between the
individual alchemist and supernatural powers,7 but rather would be trans-
parent and open to validation by a wide community of rational men.
Eighteenth century thinkers such as Diderot, who already viewed the
mathematical abstractions of Newtonian physics with profound distrust,
hoped that chemistry, because its subject matter was more tangible and
accessible to the senses, would indeed become a model of science as public
knowledge which speaks a “dual language, the popular and the scientific.”8

Before long, however, chemistry was to join physics in developing as a
system of mathematical abstractions. The standardization and universaliza-
tion of scientific languages turned out to be not a process of developing a
uniform language which would be common to scientists and laymen, nor even
a process of unifying the scientific universe of discourse. It was rather a
process of progressive differentiation and refinement of specialized languages
which were “legalized” by a series of agreements on the part of small groups
of professionals.9 As in the case of chemistry, new nomenclatures in various
scientific disciplines were not adopted with an eye to facilitating public
comprehension but were in fact inseparable from professional considerations
of the relative validity of various theories and the virtues of economy,
simplicity and quantifiability in professional communications. The transition
from alchemy to chemistry was indeed correlated with limiting the freedom
of subjective interpretation and the private fantasies of indivdual scholars, but
it was not the lay public but the exclusive professional public which in the
long run evolved as the social constraint upon arbitrary or subjective
explanations of nature.1® From the point of view of the lay public, the
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transition from prescientific to scientific knowledge was in fact but the
substitution of one form of esoteric knowledge for another. In both cases, the
layman could not rely on his own judgment but remained dependent on
indirect evidence and on the authority of others. It has been suggested by
Michel Foucault that since the end of the eighteenth century, the decline of
the concept of knowledge as the representation of the visible has evolved as a
concomitant of an epistemological shift which made the invisible properties
of things — such as their internal structure and historicity (order in time) —
relevant for scientific analysis.11

II1. THE PUBLIC FACES OF SCIENCE

Despite the inherent discontinuities between the scientific and the social
universes of discourse, the persistent belief that science is not a form of
private and arbitrary knowledge because it is subject to universal public
validation has remained a central social fact of great significance in the
political environment of science. It appears that one important source of
support for this belief has been the emergence of technology as the visible
physical embodiment of science for the layman. If the cognitive content of
scientific theories embodied in mathematical equations or conceptual
formulations has become progressively more elusive to the layman, their
“existence” can at least be perceived by him in the working of tangible and
noisy machines. When, on October 15, 1783, the flight of the balloon of
Pilatre de Rozier over Metz became a sensation in France, the invisible gases
about which Lavoisier was talking in an inaccessible language were made
visible to the layman.12

Technology has become in relation to scientific theories what corporeal
symbolism has been in relation to religious truths — a mode of popular
participation in the invisible. Or, from the point of view of the man of
knowledge, a form of accountability of the authority of science to the senses
and the popular imagination. The use of technology in the social establish-
ment of the authority of science was already anticipated by Francis Bacon
when he asserted that “It is by the witness of works, rather than by logic or
even observation, that truth is revealed and established.”13 The role of
technology as a bridge between the culture of science and the lay public
appeared to give a scientific sanction to the nonmathematical languages of
artisans, craftsmen and other common men. Bishop Sprat had already
testified that the Royal Society preferred ‘“‘the language of artisans,
countrymen and merchants before that of wits or scholars.”14

Such indications of the growing epistemological role of technology as a
means of validating the authority of science to the public could perhaps be
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associated with the increasing political mobilization of the lower classes in
European societies. The rise of the uneducated public, which was inspired by
the Reformation and the spread of democratic political ideals, by changing
the structure of the social “audience” of science and the sources of its social
and political legitimation as an institution, might very well have increased the
role of technology and the other socially visible dimensions of science in
substantiating and structuring the social authority of science and its uses in
politics. The tendency to view technology almost exclusively as the
manifestation of the utility of science seems to have obscured this rather
independent though related function of technology as a means of the
democratization of the social perception of science.

Another support for the social perception of science as a form of public
knowledge seems to have been furnished by the belief that even though
scientific knowledge may not be directly accessible to the layman, there are
nevertheless indirect yet sufficiently public procedures to check on deceptive
or arbitrary practices or claims of abusive scholars. Harvey Brooks has
pointed to the analogy between public knowledge in this sense and the
assumption of the gold base of paper currency. “Just as the value of the
currency depends on the fact that any piece of it could be redeemed in gold
on demand, so the authority of science depends on the fact that any piece of
it could be ‘redeemed’ by a public process if necessary. Just as in order to
retain the value of the currency the gold backing need be only a small
fraction of the total value of currency in circulation, so the verifiability of the
scientific process need rest on only a few examples.”15

Public knowledge, in this sense, is not the universal accessibility of the
cognitive content of science, but the assumption that knowledge authorized
by science is grounded in impersonal non-private reproducible procedures
through which it can be certified by anyone who cares to do so, provided he
has the competence and the patience. As long as the circulation of scientific
ideas or theories is not challenged, it is assumed that it is always possible to
make good on the claims that they represent scientific truths. From this point
of view, scientists do not have a privileged access to scientific truth, nor do
they have exclusive authority. Their authority is grounded in a functional
social division of labor and their authority to define the truth value of
theories and propositions is based merely on technical competence in the
procedures of scientific certification. The authority of the scientist is thus
based on the concession of the layman that since he does not have the time or
the skills to establish by himself the scientific validity of ideas and theories
which are socially circulated as scientific, he is forced to rely on the words of
the relevant scientists. The assumption that their authority is not discretion-
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ary but technical diminishes the sense that the reliance on the judgment of
scientists involves the surrender of the autonomy of individual judgment or a
blind dependency on the authority of others. Yet in order to be reassured
that the scientists do not violate the terms of their authority to define the
limits of scientific truths for social circulation, the layman is forced to rely on
indirect evidence about their integrity, especially on the clues that he can get
from the actions and the communications of scientists and scientific
institutions. Walter Lippman once commented in a discussion on the
discrepancies between the range of judgment accorded to the public by
liberal-democratic theory and the public’s capacity to judge, that in most
cases “What is left for the public is a judgment as to whether the actors are
following a settled rule of behavior or their own arbitrary desires. This
judgment must be made by sampling an external aspect of the behavior of the
insiders.”16

The external, socially visible aspects of the behavior of scientists and
scientific institutions are thus intimately related to the ways in which the lay
public perceives scientific norms and to where it draws the boundaries of
scientific knowledge. This point is worth emphasizing, precisely because the
role of scientific societies and associations in the social articulation of
scientific norms has been largely ignored in the literature, which focuses
primarily on their roles in coordinating research and distributing rewards as
well as on other fiinctions internal to the scientific community. Scientific
associations function, in a sense, like technology — as a means through which
the invisible mathematics or conceptual formulations of science are made
socially present. Like other social institutions, they are “visible” to the lay
public through their publications, office buildings, conventions and official
spokesmen.

This public role of scientific associations in providing the layman with
indirect but authorized signals for the direction and scope of scientific truths
usually becomes particularly evident in cases of public controversies which
involve a challenge to official scientific opinions. In America, the National
Academy of Science and the American Association for the Advancement of
Science have often acted as authoritative public definers of the scientific
consensus.} 7 Whether the boundaries of the scientific consensus, as they are
delineated within the scientific community, correspond with those which its
individual or institutional spokesmen define in the public domain isanintriguing
question in itself. For the purposes of this discussion, however, it is sufficient
to note that the ability of the representatives of science effectively to define
and defend scientific norms in socio-political contexts largely depends upon
the absence of visible disagreements among scientists on scientific matters.
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Because it lacks the equipment to weigh directly the relative merits of
contending scientific opinions, the lay public can acknowledge the “exis-
tence” of binding impersonal scientific truths only where such external
aspects of science as institutionalized consensus make it socially visible and
compelling. When there is no consensus among scientists, the lay public has
no way of deciding whether or where scientific truths are “present.” Since
the lay public cannot make the subtle distinctions between authoritative and
unauthoritative scientific grounds or spokesmen, even scientists with little
authority within the scientific community can seriously disrupt the indirect
“social signal system” through which the scientific community communicates
the boundaries of the scientific consensus and its explications to the lay
public. The Velikovsky affair and the UFO controversy are typical examples
of the vulnerability of this signal system to the initiatives of a few scientists
or quasi-scientists who aim at underminin§ the credibility of what is socially
recognized as the scientific consensus.!® As the UFO controyersy in
particular indicates, this vulnerability is increased when the relevant body of
scientific knowledge suffers from major unresolved uncertainties or is in a
primitive stage of conceptual development. In such cases the weakness of the
internal theoretical consensus among scientists makes it more difficult for the

relevant peer group to discipline its members, and to identify or penalize
deviants.

This relationship between degrees of theoretical consensus and the social
organization of science has yet to be explored.19 Preliminary observations
suggest that scientific fields with high levels of theoretical consensus are
inhabited by more cohesive scientific groups which share a more common
educational background, vocabulary, criteria of relevance, methodology,
publications, etc. It appears that the decreasing degrees of theoretical
consensus on the continuum from theoretical physics through the life
sciences to the social sciences is correlated with decreasing degrees. of social
and organizational consolidation of the respective scientific groups.20 Within
the natural sciences, the social and organizational concomitant of the absence
of theoretical consensus is best recognized by comparing the social
organization of the discipline before and after it has reached a high level of
theoretical and methodological development.21

Such differences in the degree of social cohesion and organizational
development of scientific disciplines may perhaps be significantly related to
the characteristics of their performance in the public domain. Considering the
role of scientific societies and other institutional or behavioral expressions of
the scientific community in shaping the lay perception of science, such
differences are bound to have great significance for the ways in which various
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scientific fields interact with the political system. In a social context where
scientific fields can hardly develop without government financial support and
the public legitimation that it presupposes, the capacity of a scientific field to
configurate socially as a consolidated group of experts may be inseparable
from the effectiveness with which it can make its case in the public domain
and mobilize the authority of science as a whole in support of its own
interests. Degrees of social and organizational consensus may explain in part
the success that some scientific fields have over others in mobilizing public
support for science and in becoming its effective social spokesmen.22 A
comparative study of the physical, biological and social science communities
with respect to the degree of their coordination and organizational resources
relevant to their performance in the public domain is bound to be quite
suggestive with respect to these questions.

The role of the social visibility of science in setting the coordinates of the
lay perceptions and images of science has, of course, important implications
for the foundations of the social authority of science and its political uses in
the public domain. Considering the dependence of the layman upon indirect
evidence for perceiving the claims of science, it would be foolish to trace the
social authority of science to the compelling force of socially disembodied
rational truths or theories. Scientific truths and theories have no presence in
the public domain without some form of social and institutional “articula-
tion.” The belief that science is socially compelling by virtue of its
context-free logics and truth value is a concomitant of the assumption that its
content is accessible as public knowledge. This belief seems to be particularly
functional for the legitimation of the authority of science in a democratic
political context, where any dependence upon indirect evidence or exclusive
authority is regarded as a threat to the principles of equality and the
autonomy of individual judgment. Consequently, in a democracy the
authority of scientists, like the authority of statesmen orbureaucrats,though
in fact it may be discretionary, may rest on the ability to sustain the fiction
that its roots lie in public consensus or participation.

The widespread belief among Americans that everyone shares the capacity
to appreciate the truth was documented already by Alexis de Tocqueville,
who observed in the middle of the last century that “in a country where the
citizens [are] placed on an equal footing...and where...no signs of incontes-
tible greatness or superiority are perceived in any one of them, they are
,constantly brought back to their own reason as the most obvious and
proximate source of truth.”23 Tocqueville is one of the first observers to
note the central role of the premises of public rationality and the possibility
of public knowledge of truths in the American political culture. The belief
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that all the citizens are “on an equal footing” was, of course, central to the
notion that there are no exclusive zones of knowledge or meaning and that
the only legitimate universe of discourse is the one which is universally open
and accessible to all the citizens. Contrasting the practices of the stratified
continental social systems with the American. Tocqueville observed that in
America

...the line ceases to be drawn between expressions which seem by their very nature
vulgar and others which appear to be refined. Persons springing from different ranks
of society carry with them the terms and expressions they are accustomed to use into
whatever circumstances they may enter; thus the origin of words is lost like the
origins of individuals, and there is as much confusion in language as there is in
society.

The rejection of any delineation of exclusive zones of discourse implies
that “evidence” is not context-bound and that scientific and social notions of
truth and reality are continuous. These norms were, of course, hardly
conducive to the professionalization of science in America and the emergence
of exclusive expert languages. And indeed the professionalization of
American science, especially in the latter part of the last century, forced
scientists to seek ways to reconcile the internal organizational postulates of
professionalism with the external imperatives for legitimating science as a
form of public knowledge.25

The American belief in the possibility of public knowledge has been
associated with the assumption that knowledge can resolve social differences.
This assumption relates to the tendency to trace conflicts among individuals
and groups not to basic ideological or moral differences but to more
secondary causes, such as lack of information, ignorance or the misapplica-
tion of the appropriate rules. Such attitudes, because they assume a basic
social consensus on fundamental values, tend also to regard problems of
collective social conduct as technical and governed by the application of
impersonal rules,

Louis Hartz has made the point that such consensus on basic values is a
characteristic of the American system.26 This may indeed be not only
relevant to the place of science in American politics but also to other forms
of impersonal technical approaches to socio-political problems, such as the
legalistic approach. Hartz indeed makes the point that “It is only when you
take your ethics for granted that all problems emerge as problems of
technique,” and that “the moral unanimity of a liberal society nourishes a
legalistic frame of mind.”27 Similarly, the American faith in the “verdict” of
the “neutral”, impersonal mechanism of the market implies confidence in the
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harmony of diverse individual and social interests.28 The presupposition of
basic social harmony made it possible to regard science, like law or the
market mechanism, as a neutral source of common standards rooted in some
form of public legitimation which depersonalizes the coordination of
collective behavior and eliminates the need to rely on arbitrary personal or
political authority. The recent adoption of a lottery technique for draft
selection may be yet another manifestation of the American urge to sustain
the illusion of basic harmony and avoid taking human responsibility for
deciding difficult political problems by relying on what appear to be
apolitical impersonal procedures or criteria for decision-making. The New
York Times reported on June 25, 1970, that the collective service system
took steps “to insure complete randomness in the draft lottery.” Draft
officials said that the procedures “eliminated virtually any possibility of
human error”29 (my emphasis.)

Further evidence for the belief that objective codified knowledge can
substitute and is in fact substituting for politics and ideology as the matrix of
social choices or norms of collective conduct may be found in the writings of
a significant segment of observers of contemporary American culture, and in
particular among social scientists. Harvey Brooks sees “a close analogy
between the preoccupation of science with manageable problems and the
decline of ideology and growth of professional expertise in politics and
business.” “One of the most striking developments of the postwar world,” he
continues, “has been the increasing irrelevance of political ideology, even in
the Soviet Union, to actual political decisions. One sees the influence of the
new mood in the increasing bureaucratization and professionalization of
government and industry and in the growth of scientific approaches to
management and administration.”

Most typical of one group of social scientists is Robert Lane in his essay,
“The Decline of Politics and Ideology in a Knowledgeable Society.”31 The
“knowledgeable society,” which Lane appears to identify with the American
system, is a society where “more people value knowledge.” In such a society,
he argues, “theological and metaphysical modes of thought shrink in contrast
to scientific modes.” In the knowledgeable society ‘“knowledge must be
public, its sources indicated and its conceptual boundaries marked by
something other than incommunicable experience.” Furthermore, it is a
society “marked by relatively greater stress on the use of information
veridically, relying on its truth value and not on any adventitious defense.” It
is characterized by a “decline of dogmatism [and] of ideology,” and while
“the criteria and scope of politics are shrinking... those of knowledge are
growing.”32 These may be false assertions about the reality of the relations
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between knowledge and politics and yet be a correct characterization of
widely shared social attitudes.

The social strength of the belief that knowledge can be an apolitical and
compelling matrix of public choices is further substantiated by the findings of
Robert Merton, who concludes from studies of the European and American
perspectives on data and facts that the American equivalent of the European
notion of knowledge is “public opinion.” The European concept of
knowledge applies to more “esoteric doctrines” whose social matrix is the
intellectual elite, whereas the American concept of knowledge appears
culturally to apply to mass beliefs widely distributed in society. “On the
cognitive plane,” writes Merton,‘where the European refers to knowledge,
the American refers to ‘information.” Knowledge implies a body of ideas,
whereas information carries no such implication of systematically connected
facts or ideas. The American variant accordingly [refers to] the isolated
fragments of information available to masses of people; the European variant
typically thinks about total structure available to a few.”33 These findings
are in striking accord with the observations of Alexis de Toqueville. In a
society where all the “citizens are placed on an equal footing” and “the origin
of words is lost like the origins of individuals”34 scientific facts or truths can
flow in what is referred to in a common metaphor as “channels of
information” or be collected in “data banks” as if they were independent
entities free of particular cognitive and normative coordinates.

Analytically, the sense that knowledge is context-free and universally
compelling is of course an “optical illusion” that emerges from the
assumption that scientific facts and truths are defined in reference to
universal cognitive and normative frames of reference or to an all-inclusive
social reference group. There is a refusal to admit basic ideological or ethical
divisions or to acknowledge that sub-universes of different and even
incompatible standards of truth and evidence are perhaps inherent in the
social condition and may even be legitimate. The significance of the
assumption that science is a form of public knowledge for the relation
between knowledge and politics in America lies precisely in the implication
that scientifically certified facts or “truths” carry the force of socially
compelling laws and do not require “translation” or modification when
transferred from the context of science to the public domain or from one
social context to another.

The social prevalence of the view that scientific knowledge, which is
identified with public information, is a legitimate and even superior basis for
social choices and public policy is bound to provide scientists with significant
resources of influence over the course of public life. The magnitude of this
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influence is limited of course by such factors as the ability of scientists to
reach a socially effective and articulate consensus and make science
sufficiently visible in the social context. But even within these limits the
social authority of scientists is concealed by one of its main sources — the
belief that scientific knowledge is public knowledge in the popular sense; a
belief which obscures the particular normative premises and the nonpublic
methods which in fact underlie the scientific enterprise.

This influence depends, as we have pointed out, on many extra-scientific
factors such as the capacity of scientists to project in the public domain the
appearance of scientific consensus and articulate “objective” truths or facts.
Thus, though the content of science may have very little bearing on the
substance of decisions or policies, the authority of science as a factor in
politics does.

Ironically, the political uses of the ritualistic appeal to the authority of
science is often but a “cover” for the non-scientific, non-public, narrow
political grounds upon which specific decisions or policies are made. Here the
pretense that a problem is merely technical is used to convey the impression
that the normative questions are already resolved and the remaining problems
are merely technical questions of means which can be handled by a few
experts.

IV. THE POLITICAL USES OF THE SOCIAL AUTHORITY OF SCIENCE

Once people believe that the objective meaning of scientific “facts” is
continuous with their meaning in public discourse and is equally compelling
and binding on the layman as on the scientist, scientific authority can easily
become an instrument for influencing public affairs. As such, the incentives
for appealing to the authority of science and the logic which governs its uses
and functions in public affairs could become politically charged. The
common belief that where science operates politics terminates is often, of
course, just the kind of attitude which makes the appeal to science a useful
political strategy.

The possible political uses of the authority of scientists are diverse. It can
be used by policy makers in order to depersonalize and relinquish personal
responsibility for unpopular decisions. The policy maker can claim to have no
discretion or power to violate the “compelling evidence and imperatives of
science.” Such an appeal to the authority of scientists can function also as a
political device for manipulating the timing of a decision or of its publication.
Research or investigation committtes can be used to resist external pressures
for immediate decisions and to enable the policy maker to delay his decisions
until a more favorable political climate is created, or until he can politically
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bury the “issue” altogether. The appeal to scientists can also be a strategy for
conflict resolution in cases where the contending parties cannot reach an
accommodation among themselves, but realize that the costs of not making a
collective choice are very high. In such cases, the position of the scientist as

n “objective outsider” may often render him an obvious choice as arbitrator,
even though his professional scientific skills may not be strictly relevant to
the substantive issue.

The authority of scientists can also be used as a means for administrative
control. Inasmuch as most government programs and most areas of public
policy have scientific as well as legal and financial aspects, scientific experts
can function like legal or economic experts as a means of legitimating
administrative or policy control which cuts across diverse functions and
discrete political and bureaucratic jurisdictions.

The political uses of science which are perhaps most relevant to the case
study presented later in this paper relate to the potential impact of scientific
definitions of facts or reality on social and political behavior. The authority
of science can in some social contexts furnish the kind of sanction that may
turn certain notions about reality into premises of collective choices and
social conduct. This may occur even when what the authority of science
appears to establish within the context of public opinion is, from a rigorous
scientific point of view, false.

The importance of definitions of reality as building blocks in social
behavior has been noted recently by sociologists such as ErvingGoffman and
Peter Berger. Goffman has shown that social interactions, like games, are
world-building activities which involve the selecting of specific constructs of
reality and relevance. A game, says Goffman, which involves a “set of rules
which tell us what should not be given relevance, tells us also what we are to
treat as real. There can be an event only because a game is in progress,
generating the possibility of an array of game-meaningful happenings. A
schema of expression and interpretation is involved.”3®

As Peter Berger and Thomas Luckmann have pomted out, such schema
also underlie social and political systems of interaction.36 Any changes in the
definitions of facts or reality which are thus interwoven into a system of
behavior may involve consequences for the relative interests and values of. the
participants. It is not surprising that governments, parties, trade unions,
business corporations, etc., devote much energy and many resources in the
effort to orient public perceptions and to project in the public domain
“pictures of reality” which are most favorable to their respective interests and
actions. The behavioral links between what people believe about reality and
what they do means, of course, that regardless of the validity or objectivity of
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definitions of facts and reality on the cognitive plane, in the public domain
they are never neutral. Definitions of facts and reality always appear between
coordinates of political space and time and influence social behavior and the
social distribution of power and values. Such questions — as whether an
effective anti-ballistic missile system is by scientific and technical standards
feasible, or whether food additives like cyclamates are a health hazard,
whether there is a causal relation between smoking and cancer, or whether a
battery additive is in fact a useful device — could have (when raised and
answered in public) immediate repercussions for social behavior and for the
relative public credibility and persuasiveness of competing groups in the
social, political and economic spheres.

The political significance of the power to fix the legitimate vocabulary of
the public discourse and determine what is to be taken as given reality was
already a major theme in the debate between Plato and the Sophists. Among
modern political theorists, Hobbes perhaps devoted more attention than
others to the links between what is publicly established as the reality of
human and social nature and the modes of social and political behavior which
evolve. For example, Hobbes once observed that “If nature... have made men
equal, that equality is to be acknowledged; or if nature have made men
unequal; yet because men that think themselves equal, will not enter into
conditions of peace, but upon equal terms, such equality must be
admitted, 38 (My emphasis.) In this exceptional insight Hobbes clearly
distinguishes between the truth value and the behavioral consequences of
statements about reality. He takes note of the possibility that assumptions

about human nature may be scientifically Talse and vet socially useful and

“Tunctional as a basis of action, or conversely, that true assumptions may be

socially disfunctional as a basis of action. A theorist of “political engineering”

who was concerned with the foundations of a stable body politic, Hobbes was
acutely aware of the distinction between the cognitive — representational and
the instrumental — behavioral functions of ideas.

When we consider the links between socially established definitions of fact
and reality and the direction and organization of human behavior, the
political significance of the social authority of science becomes more evident.
In the American democracy, the acceptance of scientists as legitimate
certifiers of facts and reality for social currency and their relatively free
access to the organs of mass communication render the public pronounce-
ments of scientists and other public clues to their opinions a central
component of the political process. As is often the case in the public domain,
the political force of the communications and actions of scientists is only
reinforced by the fact that they appear apolitical.39 The assumption that
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scientists, as certifiers of public knowledge, do not hold discretionary
authority conceals the political significance of the timing and contexts in
which scientists choose to make their opinions public and of which aspects of
their scientific opinions they choose to make particularly visible to the
layman. Moreover, the assumption that scientific and social universes of
discourse are continuous conceals the possibility that the combined role of
the social visibility of science and the lay beliefs about it can expand the
scope and influence of the social authority of science beyond the limits set by
the scientific consensus.

Such discrepancies between the intellectual and the social boundaries of
scientific authority may be clarified by an analytical distinction between
scientific and social definitions of facts and reality. For the purposes of this
analysis, we would term as scientific definitions of fact or reality those
definitions which are established or disestablished by scientists, on the basis
of their utility in scientific investigation or communication. Social definitions
of fact and reality would refer to definitions which are established or
disestablished by the relevant social actors, deriving their significance and
functions from the socio-political context. The former are defined within the
cognitive and normative frameworks which are shared by scientists in the
context of scientific inquiry, while the latter are defined within the normative
and cognitive context of the larger community or its subuniverses of
discourse and interaction. Scientific and social definitions of facts or
constructs of reality fulfill different roles and presuppose different conditions
and procedures of certification. Scientific definitions of facts and reality can
become established as social definitions of facts or reality, but as such they
require the fulfillment of certain requirements in addition to those which
secure their scientific certification within the scientific community. It is
necessary that they be made visible in the public domain and that the lay
public — or rather the lay publics — accept them as given and indisputable
terms of reference. In some contexts, and I believe America to be one
example, in order for certain definitions of facts and reality to be socially
established, they must have the appearance of being certified or sanctioned
by the authority of science. For this purpose they need not necessarily be
scientifically valid in fact.

The authority of science can “free” itself from the internal requirements
of scientific certitude and acquire political applications beyond the bound-
aries of the scientific consensus. This is likely to occur in particular where the
intellectual consensus among scientists is ambiguous and its policy implica-
tions uncertain or controversial. Yet because in such cases it would be easier
for each of the involved political interests to find some scientists whose views
and interpretations could be presented as proof that science is “on its side,”
the appearance of public disagreements among the relevant scientists would in
the final analysis reduce the political value of scientific authority in that
situation altogether‘40
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In controversies such as the one which will be discussed below, where there is
a mixture of mutually reinforcing divisions in the scientific community and
the political system, it is often difficult to determine whether it is a case of
politicians exploiting the authority of science to gain a political advantage or
a case of scientists who are bent on exploiting external political forces in
order to defeat their rivals within the scientific community. In most cases it is
probably a combination of both.

V. WILLIAM SHOCKLEY VERSUS THE NATIONAL ACADEMY OF
SCIENCE, OR THE CONTROVERSY CONCERNING THE RELATIONSHIPS
OF ENVIRONMENT, HEREDITY AND INTELLIGENCE*

The old controversy about the relative weight of environmental and
hereditary factors in the determination of human and social traits has been
revived recently around the publications and actions of two scientists:
William Shockley and Arthur Jensen. William Shockley, who received a Nobel
Prize for his contribution to the invention of the transistor at Bell
Laboratories and who is a member of the National Academy of Science, has
been trying for several years to bring the American scientific community and
the United States Government to revise welfare and educational policies in
the light of what he describes as mounting scientific evidence that social and
intellectual disabilities are caused by hereditary genetic factors and not by
“environmental deprivation.”

Shockley’s campaign was reinforced in the spring of 1969, when the
Harvard Educational Review published an article by Arthur Jensen,a
psychologist from Berkeley University, entitled “How Much Can We Boost 1Q
and Scholastic Achievement?” This article received immediate public atten-
tion and was widely reported in the press. A section in the publication
asserting that the average distribution of IQ is lower among blacks when
compared with whites and that the difference is traceable to hereditary
genetic factors became the focus of the controversy. Following its publica-
tion, Jensen’s article was used by Shockley as a principal scientific sanction

*I am grateful to both parties to the debate for furnishing me with useful information.

Considering the strong feelings aroused throughout this controversy, it will probably
be wise to emphasize to the reader that the present discussion does not intend, nor is it
necessary, to make judgments about the scientific merit of the contending hypotheses.
Since it is the controversy itself as a social phenomenon which is the subject matter of
this study, our analysis should not be construed as an implicit justification or as a
criticism of any position.

Our concern is more with the typical than with the particular aspects of the debate.
The individuals and groups participating in the present debate and their positions, like
pins which are thrown into a magnetic field for the purpose of studying its structure, do
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not interest us in themselves, but only insofar as they activate — and thus help to
illuminate — the network of beliefs and institutions which underlie the relations and
tensions between science and politics in the United States,

for his arguments in private and public forums.

On the whole, the public reaction to the Shockley-Jensen thesis has been
predictably negative and critical. The Government has refused to recognize
the evidence and logic of the hereditarian thesis as warranting any change in
its policies. The most prestigious official spokesman of the scientific
consensus, the National Academy of Science, has annually voted down, by an
overwhelming majority, Shockley’s proposals that it should give its sanction,
and even make its own independent contributions, to studies in the relations
between genetic differences and social and intellectual disabilities. The most
enthusiastic public support for Shockley and Jensen has come from
individuals and groups which are commonly but not exclusively identified as
reactionary,

My first contention is that the strategies of the principal participants in the
controversy prove that the controversy was not focused on the effort of
settling differences of scientific opinion by the application of scientific norms
of discourse and proof, but was primarily a contest between rival scientific
groups and their respective supporters over which definitions of fact and
reality would be certified by the collective authority of science as valid
premises of public policy or social interaction. The issue was not one of
defining scientific facts but of establishing as facts in the social context
certain propositions. I will try to show that as the principal audience of the
debate was not so much the scientific community itself but the lay public,
the contestants were naturally led to invest much effort in building indirect
evidence through which science is made socially visible in order to persuade
the public that their opinion is more representative of the true scientific
consensus than that of their rivals.

If the real purpose of Shockley and Jensen were limited to persuading the
scientific community that the “environmental deprivation” thesis is false and
that crime, poverty and low IQ stem from inferior genetic endowment, they
could have confined themselves to intra-scientific communication accessible
mostly, if not exclusively, to specializing scientists. This, however, was not
their strategy. The language of their argument, both in their publications and
public statements, is not restricted to the language of the disciplined
discourse within the boundaries of a professional audience but is, at least in
part, deliberately aimed at persuading non-scientists. Both Shockley and
Jensen link the question of the scientific validity of the hereditary or
environmental thesis with the question of the validity of specific policies, as if
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the criteria and meaning of validity remain unchanged when one crosses over
from science into politics. Shockley unequivocally states that if “mental
differences were acceptably established, then social actions could be based on
sound methodology rather than emotionally prejudiced racism.”41 Viewing
scientific definitions of reality as automatically compelling at the level of
policy, Shockley does not shrink from pressing his point with Congressmen
and Cabinet secretaries, nor from trying to convert public opinion through
the use of the national press. His major theme has been that “concentration
upon environmental factors cannot solve the important problems of man’s
future and that adequate solutions to poverty, crime, illiteracy and national
security problems demand facing hereditary problems.”

Arthur Jensen has in a similar manner introduced his position in the
heredity-environmental debate as a matter having direct implications for
public policy, especially for federal educational programs. The first sentence
in his now-famous article in the Harvard Educational Review refers to a major
educational program and states that “Compensatory education has been tried
and it apparently has failed.”*3 In the course of his article, he is more
specific in criticizing premises of government policies on the ground that they
are inconsistent with scientific evidence, which, he maintains, supports the
hereditary thesis. Referring to statements by the United States Department of
Labor (1965) and the Office of Education (1966), in which the Government
affirms its commitment to the premises of genetic equality among ethnic
groups, Jensen asserts that “there is no factual basis for these official
pronouncements which I believe are motivated more by political than by
scientific considerations.”*# There is no recognition in this attitude of the
possible differences in the meaning and functions of facts and constructs of
reality between the contexts of scientific and social discourse. Since political
considerations are deemed illegitimate, Jensen cannot heed the advice of that
great engineer of social and political systems, Thomas Hobbes, to the effect
that even if men are unequal by nature, the preservation of the polity may
require that the fiction of equality be sustained.

The refusal of Shockley and Jensen to attach legitimacy to the thoughts
and beliefs of the citizens if they are not compatible with what they maintain
are scientific facts is the essence of an attitude which views science as entering
the public domain and the political context on its own terms. According to
this attitude, because the validity of social choices and public policies
depends on scientific certifications, it is the scientists who ultimately “fix”
the terms of reference for the collective life. There is a realization, however,
that for this purpose the social authority of science cannot simultaneously
back several definitions of facts and reality which appear to support opposing
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policies or courses of action. If the scientific authority is so divided, it will
appear more politicized and lose much of its capacity to be regarded as an
unambiguous and apolitical reference point for social choices. Since the
behavioral value of the social authority of science resides in the fact that the
layman relies upon it as a source of indirect evidence of the position of
science which is inaccessible to him directly, this value is diminished when the
social authority of science is divided and the layman is thrown back on his
own resources. Thus, regardless of the degree of pluralism which is acceptable
to scientists in the socially insulated forums of esoteric professional
communications, nevertheless, in the public domain — as the strategies of the
contestants in the Shockley-Academy controversy indicate — there are strong
incentives for each side to undermine the credibility of his rivals and establish
himself as the sole representative of the scientific consensus.

Jensen has thus shown a great concern over the fact that the “environ-
mental thesis” was socially established with the support of a “theoretical
sanction from social scientists.”4® Shockley has charged that the geneticist
community and the National Academy of Science misled the lay public.46
These attitudes are clearly more plausible in the context of a struggle for the
right to represent the authority of science than in the context of research
communications. Consistent with the aim of discrediting the scientific
authority of other rivals, the “hereditarians” argue that there is a discrepancy
between the scientific evidence which supports the hereditary thesis and what
the official spokesmen of science communicate to the lay public as the
position of science. They have publicly attributed the discrepancy to the
political or ideological motives of the “scientific establishment” and have
insisted that in thus violating both the ethical code of science — the
injunction to be truthful — and the duty to inform the citizens, the
recognized spokesmen of science have lost the right to act as representatives
of the scientific consensus. Jensen has accused the environmentalists of
holding this position on purely ideological grounds,4” while Shockley
attempts to discredit rival geneticists by charging that the correspondence he
has from geneticists and other scientists who insist on not being quoted is
evidence enough of lack of candor and objectivity. Failing to win the
Academy’s support, Shockley has further charged that the Academy position
is “the most serious and obvious dereliction of intellectual responsibility in
the history of science.”48

The discrepancy between this political strategy of defeating rivals and the
scientific strategy of winning by persuasion is further manifested in the
tendency of the hereditarians to present the problem as a question of a
clear-cut choice between the hereditarian and the environmental theses. At
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the level of scientific discourse, theories which are logically or philosophically
incompatible can nevertheless be simultaneously acceptable as equally fruitful
or applicable. This is particularly the case when neighboring scientific theories
are organized around different theoretical goals.4 From a scientific point of
view, a clear-cut choice between the hereditary and environmental theses may
be unnecessary. But having to operate in the public domain where the
complexity of methodological considerations and research strategies are
elusive, where the authority of science cannot be divided and remain
effective, and where scientific opinion cannot be easily defensible as a
premise of public policy if it is not accepted by the lay public as a fixed and
absolute description of reality, Jensen and Shockley were driven to present
the issue as that of a clear-cut choice.

Similar factors appear to have also conditioned the position of the
spokesmen for the geneticist community and the National Academy of
Science who opposed the views presented by Jensen and Shockley. In
meeting their challenge the Academy was also forced to engage in the public
consideration of politically-charged scientific issues.

The difference between the two sides to the controversy is not that the
one has acted politically while the other has been a champion of the scientific
conscience. It is rather in the nature of the mix between scientific and
political arguments and strategies employed by each side. The Academy as
the institutional apex of established science obviously could not afford to
ignore the social and political implications of lending the authority of science
to a concept of human nature which appears to conflict with a fundamental
social belief. Regardless of whether this belief is well grounded or is merely a
myth, the point is that in the American context it has been a cornerstone of
existing socio-political arrangements. Furthermore, the Academy is certainly
not unaware of the fact that the social legitimacy of the scientific enterprise
as well as its apolitical and relatively autonomous status could be seriously
threatened if it were to get involved in fundamental social or political
conflicts. The interest of preserving the institutional base of science in the
American polity, or for that matter anywhere, could conflict in some areas
with the application of the traditional norms of scientific communication and
even with the short-term advancement of knowledge.

To say that the arguments and actions of any of the parties to the debate
can be characterized, at least in part, as political does not imply in this
context that such arguments or actions are bad or immoral. The term
“political” is not used here as an attribute of the deliberate intentions of the
involved actors. It signifies rather an objective structural “property” — that
their communications and actions had in this particular context a political
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impact and were largely subject to the logic of political and ideological
conflicts. Neither do we mean or need for the purposes of this discussion to
pronounce judgment on whether these communications and actions were
legitimate. The same communications and actions may be simultaneously
evaluated in the social context in terms of diverse and at times conflicting
notions of legitimacy, and such differences may exist not only between the
scientific and the political communities but also within each of them
respectively.

One of the principal differences in the strategies of the two parties to the
debate seems to be that whereas the hereditarians have insisted that there
exists a scientific basis for a choice in favor of their position, their rivals have
insisted that there is insufficient evidence to warrant a decisive change. This
difference may stem at least in part from the fact that while the scientific
establishment was defending the status quo, the hereditarians needed to
mobilize the entire authority of science in order to induce a change. The
hereditarians tried to persuade the public that the discrepancy between their
attitude and that of the official spokesmen of science stems from the latter’s
failure to inform the public about the strength of the evidence supporting the
heredity thesis. The spokesmen of the Academy, the geneticist community
and various groups of the social sciences, on the other hand, insisted that
there is no decisive new evidence which would warrant the claim that there is
a new mandate for science to revise common public definitions of
socio-biological realities.

A group of highly respected members of the faculty of the Stanford
University Department of Genetics responded to the Shockley campaign with
the statement that “the quantitative importance of hereditary variation for
our social problems is ... quite unknown, nor will it be as easy as Professor
Shockley implies to find out.”50 With the help of several eminent geneticists,
the National Academy of Science prepared a 1,600-word statement on
“Human Genetics and Urban Slums.” The statement read in part as follows:
“There is no scientific basis for a statement that there are or that there are
not substantial hereditary differences in intelligence between negro and white
populations.”51 The Academy statement attributes the lack of enthusiasm on
the part of potential researchers for the study of the relations between
genetic factors and complex behavioral traits not only to their preference “to
work in noncontroversial areas... where they can work undisturbed [but also
to] the conviction that none of the current methods can produce
unambiguous results.”®2 It is noteworthy that even the first motive, though
the Academy implied that it is less valid than the second, is nevertheless
perceived as a matter of the objective conditions for productive research and
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not a matter of sectarian political conviction, as Shockley and Jensen
explicitly charge.

The strategy of diminishing the social standing of the “hereditary thesis”
by emphasizing the ambiguities and the disagreements concerning its
scientific validation was adopted also by the Harvard Educational Review
itself, following the publication of the Jensen article. Concerned by the
mounting public storm instigated by the article, the HER editorial board
decided to stop circulation of the original issue with the Jensen article,
regardless of the tremendous financial loss involved for the journal. Then the
HER notified all those who requested original copies that a forthcoming
special edition of HER would include the original article plus a series of
dissenting opinions. In a letter of response to requests for reprints, the HER
wrote: “The Jensen article ... presents a view of intelligence that we feel must
be read in the context of expert discussion from other psychologists and
geneticists the Spring issue will contain. It is imperative that our readers be
given access to the entire debate.”53 Answering a request for permission to
reproduce the Jensen article for distribution among the Academy members,
in connection with the Shockley proposal on the Academy agenda, the HER
requested that this not be done and stated that the “entire editorial board
wishes that the article be considered as a part of a conversation.”* In
remarks preceding the publication of the promised discussion of the Jensen
article, an HER editorial referred to the Jensen article as “controversial” and
noted that its conclusions “run counter to many of the assumg)tions on which
educational programs of the past few years have been based.” 5

What was common to the attitude of the HER editorial board, the position
of the Stanford geneticists and the National Academy of Science was the
effort to deprive the hereditarians of the means for consolidating the social
appearance of the hereditarian thesis as the authorized position of science. In
republishing the same article together with several dissenting opinions, the
HER clearly intended to diminish the article’s usefulness in lending scientific
sanction to the hereditarian thesis as a premise of social interaction, court
decisions, or public policy, while at the same time preserving its integrity as a
means for intra-professional research communication. By insisting that the
scientific debate is yet unsettled and that no scientific consensus has been
achieved on the issue, the HER and the Academy and other spokesmen of
science wanted to persuade the lay public that no one has a scientific
mandate to urge the social establishment of the hereditarian thesis in the
name of science.

The spokesmen of official science obviously enjoyed a strategic advantage
in the controversy. In addition to the fact that in defending the status quo
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they could shift the burden of proof to those who demanded a change, they
controlled most of the institutional apparatus and the other means through
which the scientific community makes science visible to the lay public and
applies the authority of science in public affairs.

Nevertheless, as the Shockley-Academy controversy illustrates, dissenting
scientists are not without significant resources of influence. Their strategic
advantage stems from their ability to capitalize on the discrepancy between
the ideological and institutional premises which legitimate the authority of
science to the larger society from the outside, and the realities which underlie
the discretion and the practices of scientists. They can exploit the conflict
between the norm of the right of the citizen to know the facts and the
inaccessibility of scientific knowledge to the lay public; between the
commitment of the scientific ethos and democratic ideology to the values of
public knowledge and the constraints imposed by the professionalization of
science. They can exploit the public belief that scientific truths are absolute
and conclusive and attribute genuine ambiguities in science and disagreements
among scientists to personal or political motives. Finally, they can utilize the
reservoir of public sympathy which is often reserved for those who challenge
the established cultural and political order with what appears to be great
courage and conviction,

Shockley and Jensen indeed tried to utilize these factors and in particular
to convince the public that the official carriers of the authority of science
had, by misrepresenting scientific evidence to the public, violated the terms
of their mandate to be the reliable certifiers of scientific facts and reality.
While questioning the integrity of the established authorities of official
science, Shockley and Jensen were “courting” the public by insisting on its
capacity and right to judge in the matter. Shockley thus expressed his
confidence in the “collective public wisdom of an objectively informed
electorate,”56 and Jensen insisted that any “reasonable hypotheses concern-
ing socially and educationally relevant questions should be subject to
appropriate investigation and the findings be published and widely discussed
by the scientific community and the general public as well.”®7

In the process of blurring the unique logical and social limits of scientific
discourse, the hereditarians not only equate scientific with social criteria of
evidence and rationality, but also identify the goals of science with those of
society. Shockley declares his adherence to the principle that “the truth shall
make you free,”58 and Jensen denounces those “who believe in searching for
the truth by scientific means only under certain circumstances and eschew
this course in favor of ignorance under other circumstances, or who believe
that the results of inquiry on some subjects cannot be entrusted to the public
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but should be kept the guarded possession of a scientific elite. Such attitudes
represent a danger to free inquiry and consequently in the long run work to
the disadvantage of society’s general welfare.”®? Such affirmations of public
rationality and competence are clearly meant in this context to challenge
official scientific and government opinion. If the public can be trusted, then
it can legitimately challenge the institutionalized scientific definitions of
truth and reality.

This strategy, applied by the hereditarians against the scientific establish-
ment, ironically recalls the strategy used by the early founders of science in
the seventeenth and eighteenth centuries, who appealed to the learned public
to support them in challenging the entrenched schoolmen and their political
patrons. In the heredity-environment controversy, in the attempt to
legitimate a public challenge to the official spokesmen of science, Shockley
went so far as to label the press a more reliable medium of information than
professional scientific journals:

In the areas of the problems of my human quality concerns,news reports have
proven to be a research tool. I have obtained more relevant pieces of information asa
result of news stories based on public lectures than I have from my several
publications in scientific journals related to meetings of the National Academy of
Science .... The National Academy of Science did not do as well as The Wall Street
Journal and misquoted me in their 23 April, 1968, Minutes. 60

In claiming the support of a rational public, the hereditarians were,
however, bound to face the difficulties which stem from the fact that in
reality public opinion is infinitely divided; that by and large lay perceptions
of the claims of science are, in fact, indirect and depend in part on the public
posture of the socially recognized spokesmen of science; that the layman
cannot be “disciplined” by standards of scientific truth or validity in the
same way as the scientist who is bound by his tacit commitments to his
professional peers; and that what the layman is willing to accept on the
authority of science is influenced by what he perceives as its relation to his
interests.

The hereditarians could not fail to notice that the public responses to their
pronouncements and actions were not guided by a serious consideration of
their truth value but by the assessment of their action value in the social and
political context. Despite their insistence on the right of the public to be
considered a legitimate co-participant in a genuine scientific discourse, the
controversy which they have stirred up furnishes some of the most
compelling illustrations of the discontinuities in the meanings and uses of
concepts in scientific and social discourses.
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After the publication of the Jensen article in the Harvard Educational
Review, newspapers naturally found as immediately “newsworthy” the
relatively few references to the links between racial differences in 1Q
performance and genetic traits. Typically leaving out the qualifications
attached to these assertions within the regimented and precise context of
professional discourse (though not entirely without the encouragement of
Jensen himself), the newspaper quotations of Jensen conveyed to the lay
public a wide range of diverse meanings which they did not have in the
original text. Most typical is the use of the two key terms, “intelligence” and
“race.” In his article Jensen gives intelligence a restricted operational
definition. He states that “intelligence, like electricity, is easier to measure
than to define. And if the measurements bear some systematic relationships
to other data, it means we can make meaningful statements about the
phenomenon we are measuring, There is no point in arguing the question to
Which there is no answer, the question of what intelligence really is”61 (My
emphasis.)  Similarly, Jensen employs the concept “race” in the technical
sense used by geneticists to indicate “breeding populations,” “‘which is to say
that matings within the group have a much higher probability than matings
outside the group.”62 “Race” is thus a meaningless concept when applied to
individuals.

Yet these technical restrictions on meaning failed to limit the use of these
terms in public discourse. They were for the most part construed rather in
their conventional and highly emotionally-charged sense with all the social
and political connotations involved. Professor Joshua Lederberg, Nobel
Laureate in genetics, termed this popular version of the Jensen thesis, as
expressed for example in an article by Lee Edson in The New York Times
Magazine of August 31, 1969, “Jensenism.” Lederberg called attention to the
contrasts between the scientific assertions of Jensen and “Jensenism” and
warned against the dangerous social and political repercussions of the latter.
Lederberg referred to the pessimism expressed in The New York Times article
towards the utility of the programs of compensatory education in improving
student ability as “a vicious extrapolation of ‘Jensenism’ whose thrust is
contradicted by every finding of modern biological research on how the genes
influence development.”":'3 In an article in Life magazine, again it is not the
scientific argument of Jensen but “Jensenism” which is conveyed. In his
effort to “make sense” to the popular reader, the journalist was led to adopt
commonsense language which underlies social, not scientific, definitions of
reality. In this article, the restricted use of the concepts “intelligence”
and “race” vanished and instead Jensen was described as “busy thinking up...
ways to find out whether, as he suspects, American Negroes are on the
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average really dumber than Whites and whether, as he also suspects, it is the
fault of their genes.”64

In view of such metamorphosis of scientific pronouncements in the public
discourse, it is no wonder that the “public” which Shockley and Jensen
insisted should be a co-participant in the heredity-environment debate has
not, by and large, reacted to the internal logical and conceptual dimension of
the contending hypotheses, but rather to their contextual social meanings as
terms of reference for social action. Most typical of these reactions was a
letter to the editor of The New York Times on September 21, 1969, by J. N.
Jordan, who wrote, “To my otherworldly black mind, anything that insists
upon differences between races and then goes ahead to value one race over
another, on the basis of these differences, is racist.” A group of students and
teaching fellows in a Harvard course on “Biology and Social Issues” (Natural
Sci. 26) issued a statement calling attention to the news that the Jensen
article was included as required reading for Nixon’s Cabinet members and
charging that “the net impact of the article becomes racist and performs a
political disservice.” The Black Student Union of the Harvard Graduate
School of Education issued a statement which charged that “in publishing the
article by Arthur Jensen, the Editorial Board of the HER gave tacit support,
whether intended or not, to the argument that black Americans are
genetically inferior.” In “A Letter from the South,” I. Brazziel of Virginia
State College asks why, in the light of the social and political consequences of
the Jensen article, the HER “decided to raise the issue in this way and at this
time.” Brazziel writes:

Last week, a scant five days after Arthur Jensen made headlines in Virginia papers
regarding inferiority of black people as measured by IQ tests, defense attorneys and
their expert witness fought a suit in the Federal District Court to integrate
Greensville and Caroline County schools. Their main argument was that “white
teachers could not understand the Nigra mind” and that the Nigra children should be
admitted to the white school on the basis of standardized tests. Those who failed to
make a certain score would be assigned to all black remedial schools where teachers
who understand them could work with them. The defense in this case quoted heavié;é
from the theories of white intellectual supremacy as expounded by Arthur Jensen.

These reactions clearly challenge the premise implicit in the Shockley-
Jensen appeal for public support against the official spokesmen of the
scientific consensus, that an open public debate of that issue could clarify the
relative scientific merits of the contending positions and help establish the
more valid one. If the controversy around the pronouncements and actions of
Shockley and Jensen is examined as if it were, in itself, a kind of social
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experiment in which the assumptions concerning the capacity of public
participation in scientific discourse are put to a test, then these assumptions
have been clearly refuted. The incompatibilities between the actions of the
“real public” which operates in specific socio-political situations and the
actions expected of the public on the basis of the ideological premise that
science is within the realm of public knowledge naturally manifested
themselves in the strains and contradictions which characterize the position
of the hereditarians on this point. A most natural escape from the need to
admit that the public domain is the sphere of political, not scientific,
discourse is to attribute the irrational reactions of the public to the
misleading leadership of the scientific establishment. This, however, was not
sufficient to prevent a genuine ambivalence in regard to the rationality of the
lay public from creeping into some of the public statements of the
hereditarians. The most prominent example of this latent ambivalence can be
found in the pronouncements of William Shockley himself, who is caught
between his charge that official science distrusts the intelligence and integrity
of the public and the actual failure of the “collective public wisdom” (which
he entrusts with the role of arbitrator between himself and the Academy) to
materialize. Shockley is clearly contemptuous of popular opinion when it is
on the side of the environmentalists. He criticized Dr. Seitz, then President of
the National Academy of Science, on the ground that his views - were
“frighteningly subservient to a popular majority opinion, rather than to one
tested by adequate study.” He questioned ““the scientific soundness of the

Academy.”66 His ambivalence further reveals itself in his confession that his
actions

...in raising these questions [about the links between racial differences in
behavioral traits and racial differences in genetic endowment] are like those of a
visitor to a sick friend who urges a thorough diagnosis, painful though the diagnosis
may be, so that remedial steps may be based on objectively established facts and
sound methodology. To fail to raise these unpopular questions because of fear of
resentment towards me that may ensue, is an irresponsibility I am not willing to have
on my conscience.

Ultimately, then, it is not to the lay public but to his private conscience
that Shockley is accountable. The dissenting sciemtist who challenges
established scientific authority in the name of the “public right to know” and
the competence of “collective public wisdom” as a source of valid judgments
ends up in reducing this very public or its parts to the status of a “sick
friend” who has to be diagnosed and educated to recognize his sickness and
then follow obediently the prescriptions of his patronizing doctor.
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This ambivalence reflects the objective difficulty of the social legitimation
or establishment of any — let alone of a minority or dissenting — scientific
opinion by public opinion. Regardless of the scientific validity of the opinion,
the laymen who cannot assess it directly do in fact rely on indirect evidence
such as the social manifestations of the presence of a scientific consensus or
on other samples of what Lippman calls the “external aspects of the behavior
of the insiders.”®8 In the final analysis, it is not so much a question of public
debate on the relative scientific merit of the “diagnoses” made by rival
doctors, but rather of who has a superior scientific mandate and the integrity
to be recognized as an established diagnostician. If the public cannot function
as an arbitrator between contesting scientific positions, it can at least choose
the “doctors” whom it trusts. The grounds of this choice and of the process
by which rival doctors win over “patients” from each other can hardly be
regarded as scientific. In part these choices are based on the outward signs
which make scientists credible to the public; in part on what the public wants
to hear. On both these counts, Shockley and the hereditarians were at a
disadvantage as compared to their rivals in the scientific establishment.
Without the visible support of the majority of their peers and without public
preference for the hereditarian point of view on other grounds, they have
only their “conscience” to rely on. But even if on strictly intellectual grounds
they had a firm scientific basis and despite their rhetorical appeal to
democratic ideals, from a political point of view the authority of the
scientists who are ultimately responsible only to their private consciences is
no more consistent with the principles underlying the legitimacy of
democratic authority than the authority of self-appointed religious leaders
who claim to be motivated by a compelling religious conscience and hold
themselves responsible solely to an equally unpublic and “invisible” divine
power. In neither case is the public regarded as the conditioner of established
authority.

Such considerations of the comparative legitimacy and acceptability of
various types of authority are decisive for the public position in the
Shockley-Academy and similar controversies precisely because in the final
analysis the public is presented more with a choice between competing claims
of scientific authority than between competing scientific propositions.

The comparative status of various types of authority is, of course, a
subject of great interest in ethical philosophy and theories of political
obligation, but our present discussion is concerned with the social authority
of science as a socio-political phenomenon. From this point of view, the
controversy between the hereditarians and the Academy, largely because it is
a rather extreme case, illustrates the discrepancies between the ideological
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equation of scientific and social validation of world views or pictures of the
universe in the public domain and the reality of their distinctiveness. It is to
these discrepancies that we trace the differences between the rhetoric and the
logic which govern the integration of science into socio-political processes as
well as between the ideological and the analytical views of the foundations of
the social authority of science in democracy.

VI. CONCLUSIONS

Our purpose in discussing aspects of the recent controversy on the relative
merit of hereditarian and environmental explanations of 1Q levels and other
behavioral traits has not been to present an exhaustive historical account nor
to establish a firm empirical basis for generalizations about the relations
between science and politics. It is rather to give some suggestive illustrations
of the kinds of problems which are raised when one asks how the interaction
between science and politics is effected or in what sense science is a factor in
political contexts.

The Shockley-Academy debate clearly illustrates how in the public domain
scientific and technical criteria can be fused, often unrecognizably, with
social and political considerations. In this controversy, to be sure, neither the
hereditary nor the environmental thesis could marshal the support of
unambiguous evidence. Yet it made quite a difference that the environmental
thesis was already established as a premise of social interaction and public
policy and that the hereditary thesis was trying to usurp its position. The
controversy illustrates in what sense the establishment and disestablishment
of certified scientific “world views” in the public domain is not strictly a
scientific question; that it is, in fact, inseparable from the political positions
and the policies that it appears to support. This becomes increasingly so the
more scientists whose work is perceived as having social consequences find
themselves operating with simultaneous reference to professional and
extra-professional audiences. The strategies underlying effective communica-
tion with these diverse audiences are often incompatible and the scientists
may be compelled to choose between them, effectively if not deliberately.

The interpretation between the scientific and the social universes of
discourse is further complicated by the fact that while effective performance
with respect to professional peers is essential for the progress of research as
well as for obtaining professional recognition for scientific achievements,
effective performance with respect to the lay public becomes more and more
critical for obtaining the very social legitimation and material support
without which the progress of research would be equally damaged. Thus,
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innocent and intellectually legitimate debate between opposing schools of
thought may become in the public domain inseparable from a bitter
competition for scarce external sources of support. The heredity-environment
controversy provides a striking example. An opponent of Jensen has charged
that Jensen’s statement that “compensatory education has been tried and it
apparently has failed”:

... can help to boost the forces of reaction which could halt support for research
on how to foster psychological development, for the development of technology or
early childhood education.... Insofar as it succeeds in boosting these forces of
reaction, it will leave the issue open only for debate. Once the support for
investigation, development, and deployment has been removed, the differences
between our readings of the evidence will no longer be open for “investigation™ .... It
does no good to plead for keeping all hypotheses open for debate and investigation if
the form of the debate removes support for the relevant investigation and for the
development and deployment required for a meaningful test of the hypotheses.

At first glance the suggestion of limiting the public communication among
scientists seems to run contrary to the core values of the scientific enterprise.
Traditionally, social constraints upon free scientific investigation were
regarded as a manifestation of ignorance or irrationality to be overcome by
more vigorous education and a more massive dissemination of scientific
knowledge, not by the self-restraint of the scientists involved or by a
deliberate confinement of the audience to which scientific knowledge is
accessible. But there are mounting indications that the scientific community
is becoming increasingly conscious of the constraints imposed by the
socio-political context of science on the social willingness to accept without
question its claims to have a superior authority to determine what is truth,
evidence or proof. One such indication is the recent emergence of
institutional mechanisms whose primary function appears to be to guide and
discipline the conduct of science and its communications through the
complexities and the divisions of the public domain in order to ensure their
effectiveness from the point of view of the over-all interest of science. Thus
the National Academy of Science has evolved a special Committee on Science
and Public Policy (NAS-COSPUP) and more recently the Report Review
Committee (NAS-RRC) with the authority to coordinate the public commun-
ications of the various specialized scientific divisions or units within the
Academy.70 Both these mechanisms are clearly charged with weighing the
anticipated social, political and economic consequences of public pronounce-
ments, reports or recommendations by various scientific groups, and with the
careful economical and selective management of the social and political
applications of the authority of science. They attempt to discipline the social
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meanings and effects of scientific opinions by careful consideration of the
forms, the timing, and the contexts of their authorized expressions.

These mechanisms (NAS-COSPUP and NAS-RRC) clearly reflect the
growing recognition on the part of the scientific community of the fact that
the language of discourse and strategies of persuasion which work within
science may not work within the public domain. Such consciousness of the
need to develop distinct strategies for handling the business of science in
relation to its internal professional and external socio-political environments
seems to have increased the role of such institutions as the American
Association for the Advancement of Science (AAAS), the National Academy
of Science (NAS), the National Science Foundation (NSF) and others which
are held accountable both to the scientific and the larger communities. As if
having thus a “double constituency,” these organizations fulfill a critical role
in balancing the needs and expectations of the scientific community and
those of its ambient society. They constitute an important manifestation of
the adaptation of the scientific community to progressively more intense
symbiosis with the socio-political context. As these developments testify,
with respect to its dealings with the external society, the scientific
community is moving gradually towards a greater consolidationand coordin-
ation of the conduct of its individual and group members, whereas from a
strictly intellectual point of view the social organization of science has in fact
been undergoing a continual process of internal fragmentation and different-
iation.

This may justify a reconsideration of our common notions about the
nature of the “scientific community.” In light of the renewed importance of
central institutional mechanisms for the coordination of the collective
behavior of scientists vis-a-vis the external society and other complementary
institutional trends, it may perhaps be analytically fruitful to see the
organization of scientists in public affairs as a form of political rather than
intellectual association. In the public domain, the institutions and leaders of
the scientific community seem to be more engaged in improving the social
position of science than in the internal coordination and organization of
research and other purely professional functions. There may be numerous
intellectual communities organized along specialized scientific lines within the
larger political community of science. This does not mean that central
institutions of the scientific community like the NAS do not function as
agents of purely intra-professional business such as facilitating professional
communication or coordinating scientific effort. But when these institutions
act as the agents of science in the larger society, their actions appear to
manifest a different kind of logic and consistency.
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As the controversy between Shockley and the Academy may indicate,
another potential source of insight into the relations between science and
politics in a given society are the strategies used in order to challenge or
defend the social authority of established science and its political applications
in the public domain. Here a comparative outlook juxtaposing Shockley’s
challenge of the National Academy of Science in the United States with
Lysenko’s challenge to the Russian Academy of Science may be highly
suggestive. 1% Without entering now into the details of such a comparison, it
may be interesting to note the differences between democracy and a
one-party dictatorship in the options and strategies available for the
mobilization of external political support by dissenting scientists, and the
degree of success with which such political pressures can bring the scientific
community to its knees.

While Lysenko appealed to the hierarchy of the Communist Party,
Shockley directed his efforts towards convincing Congressmen, Cabinet
secretaries and, through the national press, the lay public. Lysenko challenged
the social authority of the spokesmen of science on the ground that they did
not heed the sacred principles of dialectical materialism and in particular the
imperative of the close interaction between science and praxis. He accused his
rivals of being “enemies of the people” and ‘“opponents of Marxism in
science.” Shockley challenges the social authority of his opponents on the
ground that they are but an exclusive and unresponsive elite who are violating
the democratic norm of the “public’s right to know” and the commitment
“to search openly for truth through objective discussion of conflicting
ideas.”’2 In each case the dissenting scientist was trying to undermine the
social authority of his opponents by questioning their adherence to the
political and ideological premises of the system in which their authority was
legitimated.

As for the respective success of the two challengers, it is highly significant
that Lysenko did obtain the power to dominate research in biology and
practical agriculture over a long period of time in defiance of the views of the
scientifically authorized scientists in the field. His strength would have been
inconceivable without the political backing of the Communist Party.
Shockley, operating in the American context, has so far failed in his efforts.
The decentralization of political power in the United States has made it, of
course, more difficult for Shockley to consolidate effective political pressure

*It should be very clear that we do not mean to imply here any analogy between the
intellectual positions or the integrity of Lysenko and Shockley. Scientifically, they are
on opposing sides. The comparison is between the socio-political aspects of their
campaigns to persuade their respective audiences.
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on his scientific opponents. That the heredity thesis is not an attractive card
in the political game in the United States whereas Lysenko’s environmental-
ism was politically appealing in the U.S.S.R. goes without saying. The crucial
point is, however, that in the United States the Academy and other organs of
official science, having developed independent relations with the press, the
legislature, the bureaucracy and the White House, are in a better position to
utilize their resources in self-defense against such assaults. In the Soviet Union
or, for that matter, in any dictatorship, the centralization of political power
imposes a severe structural limitation on the capacity of the scientific
community to organize politically and defend its autonomy against external
political pressures.

The significance of such ditterences for the ways in which the scientific
community is organized in relation to the political system and for the modes
in which scientific knowledge and authority are brought to bear upon the
conduct of the public life is not confined only to questions of the politics of
science and the place of science in public policy. Don K. Price, a pioneer in
this field of study, has aptly pointed out that the structure of the relations
between science and politics depends on ‘“‘the way men think about political
power in relation to truth.”73 We may thus be dealing here with the social
institutional articulations of some of the most fundamental layers of
prevailing political and ideological systems.*
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