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Preface 

The question of the place of values in science has vexed philosophers and 
social theorists for more than a century. Several different issues are at stake. 
Foremost among these is the question of the moral responsibilities of scien-
tists—but personal morality is not the only issue involved. There are also 
larger, political, questions. How should a democratic society establish 
research priorities? Can social goals—such as environmental responsibility or 
cultural diversity—be incorporated into science without compromising intel-
lectual freedom? What does scientific freedom mean in an era of Big Sci-
ence—when research and development may involve military clearance, 
corporate patents, and billions of dollars in taxpayer support? 

There was a time when philosophers debated the relations of science 
and ethics in terms of the "fact-value problem." Since the 1960s, however, 
the ground has shifted, partly because it was realized that "facts" suffer 
from many of the foibles once attributed only to "values." The shift is, to 
some degree, a consequence of the changed political climate since the 
1960s; but much also has to do with the fact that science itself has changed. 
In an era of multibillion-dollar research projects it is hard to deny that 
science has both value implications and value origins. Science is as impor-
tant to economic and military power as to soul-searching questions of cos-
mology or cosmogony. Science lies close to the roots of many forms of 
power: power to create or destroy, to heal or to harm, to feed or let hunger, 
to enlighten or obscure. 

My first book, Racial Hygiene: Medicine under the Nazis, was originally 
framed as an epilogue to the present work; my goal there was to understand 
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how scientists came to support a political order unprecedented in its cru-
elty. Here I return to the larger, historical, question: Why did scientists 
articulate the ideal of value-neutrality in the first place? Why have scientists 
feared (and often continue to fear) the intrusion of values into their work? 

These are questions that require philosophical and political analysis. 
The fact-value problem, central to positivist philosophy only a couple of 
decades ago, foundered for having been treated as a purely semantic 
problem—a problem of the meanings of words. The relation of science and 
values is certainly more than this, especially if we admit that the boundary 
between science and other parts of society is a shifting and permeable one. 
This is one of the assumptions of the present book: that the larger condi-
tions of life shape the kind and quality of science people produce. Whether 
a nation is at war or at peace, in triumph or defeat, boom or bust—these 
things shape the kinds of questions scientists ask, or at least the kinds of 
questions they are likely to be able to answer. So can the politics of the 
party in power, or the religion, gender, ethnicity, or ideology of researchers 
or those who fund research. Politics, in other words, is more than govern-
ment. The politics of science has to do with how government or industry 
encourages or discourages research, but also with how power relations 
influence what kind of science gets done and what kind doesn't get done. 
There is politics in the power of professions, in the style of scientific rhet-
oric, in the structure of scientific priorities. There is a micropolitics of 
science, a political and sexual economy of science. There is also a politics of 
nature. 

The thesis of this book is that value-neutrality, far from being a timeless 
or self-evident principle, has a distinctive geography: "value-freedom" has 
meant different things to different people at different times. Slogans like 
"science must be value-free" or "all knowledge is political" must be under-
stood in light of specific fears and goals that change over time. Value-neu-
trality may be a response to state or religious suppression of scientific ideas; 
value-neutrality may be a way to guard against personal interests 
obstructing scientific progress. Value-neutrality may reflect the desires of 
scholars to professionalize or to secularize; value-neutrality may conceal 
the fact that science has social origins and social consequences. Neutrality 
may provide a path along which one retreats or a platform from which one 
launches an offensive. 

It has become fashionable to claim that "all science is social," and there 
are many good reasons for this fashion. Still, we should not forget that 
there are some good reasons that scholars have tried (and continue to try) 
to distance their work from questions of values or politics. The idea that 
science is and should remain value-free has complex historical roots. This 
complexity is obscured if we simply declare that all facts are theory-laden 

vnnuriedge is a social product. We need to know much more about  

how social goals can and should shape scientific practice. Who is served by 
science and who is ignored? Who benefits and who suffers? How might 
science look different were its methods or personnel or priorities to 
change? What can be done? What should be done? 

These are ultimately moral questions—questions that have to be asked, 
and not simply assumed to have been answered. My hope is that the 
problem of whether science is or ought to be value-free will remain an open 
question, a question of how properly to politicize or depoliticize science, to 
enliven science education, to bring science more closely and humanely to 
bear on matters of vital human interest. 

I would like to thank the Fulbright Commission for a fellowship to the Free 
University in West Berlin (1980-81), where I did much of my research; I 
would also like to thank the Charlotte Newcombe Foundation and the 
Howard Foundation for helping support my early research. My earliest 
interest in the politics of knowledge was sparked by my father, Neel 
Proctor; I must also give credit to Jim Adler for providing me with invalu-
able advice and counsel at nearly every stage of this project. Friends and 
colleagues who read and commented on the manuscript in one form or 
another include: I. Bernard Cohen, Robert S. Cohen, James Farr, Steve 
Fuller, Peter Galison, Stephen Jay Gould, Loren Graham, Gillian Hadfield, 
David Hollinger, Evelyn Fox Keller, Richard Levins, Everett Mendelsohn, 
Robert Merton, John Proctor, Margaret Schabas, Alan Sica, and Peter 
Taylor. In matters such as these it is often as difficult to separate friends and 
colleagues as to separate values from facts; let me simply note that to each 
of these I owe a debt that is both personal and profound. I would also like 
to acknowledge my debts to Londa Schiebinger, my companion in all 
things, to whom I dedicate this book. 
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Introduction 

The Dilemma of Science Policy 

Vain is the word of the philosopher which heals no suffering 
of man. -EPICURUS 

The inhumanity humans show toward one another is probably no greater 
now than in other times in history; the crimes of the Nazis against the Jews, 
or the Turks against the Armenians, or Americans against the Vietnamese 
are not the first such crimes in history. What is new in our times is that we 
have greater means to effect such crimes—and these we owe largely to the 
growth of science and technology. Today's powers are, of course, the 
product of centuries of technological progress. Francis Bacon celebrated 
the compass, gunpowder, and printing for having revolutionized naviga-
tion, warfare, and access to knowledge. But consider also that, in the cen-
tury prior to Bacon, the compass allowed the Spanish to send their armies 
into the Americas; gunpowder allowed them to subdue the natives; and 
printing allowed records of these acts to survive (while at the same time 
Spanish priests burned the Mayan libraries). 

In recent years, more sophisticated, modern technologies promise to 
raise the stakes of destruction. The first hydrogen bomb, exploded on 
Bikini atoll in 1952, released more destructive power than had been loosed 
in all previous wars in history. And by the 1980s, the time required to 
complete a "nuclear exchange" between New York and Moscow had 
dwindled to something on the order of half an hour, less if one considers 
nuclear submarines lying outside national waters. Fears are translated into a 
barbaric will to survive: as "survival groups" take target practice to endure 
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the holocaust, doctors explore the horrors of "catastrophe medicine" and 
governments stockpile opium to soothe the last minutes of the mutilated.1  

"Preparedness" has taken on an almost comic air, as bureaucrats ponder 
the price of post-holocaust postage and morticians practice the art of 
embalming radioactive bodies. Most terrifying of all, perhaps, is that there 
are those who have lost their fear. It is not so long since Colin Gray and 
Keith Payne assured us (in harmony with former vice-president George 
Bush) that "victory is possible" in a war in which 20 million Americans are 

killed? 
Language has been developed to soften the brutality. Departments of 

war have become departments of defense, recalling Orwell's forecast of 
"Ministries of Peace." War has been given the language of peace, and even 
art. We speak of "theater weapons," "arenas of defense," and "windows of 
vulnerability." In classic doublespeak, the U.S. Department of Defense 
described its mission in Vietnam as waging "peacefare" as well as "war-
fare"; American army officials described their program of defoliation and 
deployment of anti-personnel weapons as "pacification" and as "bringing 
peace to the countryside." The horrors of war have been disguised with the 
sanitary terms of medicine, business, or even sex and birth—there is talk of 
"surgical strikes" and "penetration aids," of nuclear bombs as "assets" or 
"babies" or keepers of the peace.3  

Language, of course, is only part of the problem. Since the 1970s we 
have seen the rapid militarization of science in the United States, as the 
proportion of government funds for military research and development 
rose from 50 percent under President Carter to more than 70 percent under 
Reagan and Bush. There remains today a large and shadowy secret scientific 
community, with secret scientific journals and secret scientific conferences. 
Those who have studied this phenomenon estimate that as many as a 
quarter or a third of all American scientists and engineers have some form 
of military security clearance. This figure itself, of course, is not open to 
public scrutiny. 

Still we often hear that however foul its application, science itself is 
pure. Science may be political in its application, but not in its origin or 
structure. And certainly it is true that science and technology alone are 
hardly a threat to world peace. Politics and moralities stand behind our 
sciences and give them life; science can be used for good or for evil. This is 
one sense of the "neutrality" of science—that science (or technology) "in 
itself" is neither good nor bad; that science may be used, or it may be 

abused. This is hardly a new idea. Plato goes to some lengths to show that 
those most capable of healing are also those most capable of harming, that 
those most competent to tell the truth are those most able to tell a lie. 

Yet this supposed neutrality describes only the simplest technologies, 
mrwr Abstract principles. The seven simple machines, perhaps, or the  
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rules of arithmetic, may be neutral in this sense. But an abstract truth often 
conceals a concrete lie. "Guns don't kill people, people kill people." Yet is 
it surprising that a society that surrounds itself with guns will use them? "A 
newly sharpened sword," reads the African proverb, "marches by itself to 
the next village." Tools, we realize, have alternative uses; the knife bought 
for cooking might be used for killing. Yet knives or levers are not what 
modern science-based technology is all about. A nuclear power plant, 
cruise missile, or linear accelerator can hardly be used for ends other than 
those for which they are designed. Science-based technologies are increas-
ingly end-specific: the means constrain the ends; it is no longer so easy to 
separate the origins of a tool from its intended use. What does it mean to 
"abuse" a cruise missile or a neutron bomb? 

These abstract problems have historical origins. The nineteenth-century 
distinction between science "pure" and "applied" was designed to recog-
nize that whereas technical invention or innovation is almost always goal-
oriented, there is also pure science—science pursued "for its own sake," 
not just for its applications. Especially in recent years, however, the bound-
aries separating science and its application have become blurred. Govern-
ments have recognized the "usefulness of useless research." The conse-
quence has been not just a shortened time lag between discovery and 
application, but entirely new relations of science and industry. In the 
modern industrial laboratory discoveries are sought in areas of anticipated 
applicability; the establishment of biotechnology firms to explore recombi-
nant DNA techniques is a recent example of industries sponsoring "basic 
research" with the expectation of applying the knowledge gained to medi-
cine or agriculture. 

For these and other reasons, it has become increasingly difficult to sepa-
rate pure and applied science along traditional lines. It is no longer so easy 
to separate a passive, disinterested "science" from a transformative, 
engaged "technology." Applied science works increasingly with principles; 
pure science is increasingly dependent upon large-scale instrumentation. As 
most practicing scientists are aware, much of science consists of pure tech-
nology. The traditional distinction between science pure and applied has 
been modified from two directions: in the degree that applied science works with principles, but also in the degree that pure science has social 
origins and consequences. Appreciation of these origins and consequences, 
especially in recent years, has made science a vital aspect of both govern-
ment and industry. Today, governments or industries that ignore R and D 
are doomed to languish in the backwaters of economic competitiveness. 

According to one common sense of science, however, politics or values 
are only to be found external to the practice of science—in its uses but not 
ts origins, in its failures but not its triumphs, in the exceptional or the 

peripheral but not in the everyday and fundamental. This is the ideology of 
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pure or value-free science, the belief that science "in itself" is pure, and that 

values or politics enter only as contamination. 
The image of pure science in the modern West is associated with a 

hierarchy from pure to applied, from theory to practice. And yet the myth 
confronts a reality: science throughout the modern world is recognized as a 
vital part of industrial and military production. Science is planned, and 
increasingly so. Priorities are established and goals are set. When monies 
are given, there are expectations of returns—perhaps not soon, and cer-
tainly not for every dollar spent, but still there are expectations. History has 
shown that pure science can yield substantial practical rewards. In World 
War I (the "chemists' war"), chemists proved that battles could be won by 
transforming chemical knowledge into poison gas or powerful munitions. 
In World War II (the "physicists' war"), the proximity fuse, radar, and the 
atom bomb proved the value of esoteric physics for the waging of war. 
Science, so it seemed, was good for war; war, some even claimed, was good 

for science. 
And so, it appeared, was industry. In the spring of 1964, physicists Arno 

A. Penzias and Robert W. Wilson working at Bell Telephone Laboratories 
at Crawford Hill, New Jersey, discovered a curious background microwave 
radiation that seemed to have the character of electronic noise coming with 
equal intensity from all directions of the sky, independent of time of day or 
season of the year. In the course of conversation with a colleague at the 
Massachusetts Institute of Technology, Penzias learned that cosmologists 
had predicted background radiation of this sort from the "big bang" model 
of the origin of the universe. The contribution of these industrial scientists 
to the relatively pure field of cosmology provided further proof that 
industry, alongside government and the academy, could serve to advance 

basic science. 
Industrial support for science is not in itself a new phenomenon. What 

is new is its magnitude and its penetration into university environments. In 
the early 1990s many industrial firms have research budgets in excess of 
$500 million; IBM, the largest in this sphere, funds R and D to the tune of 
nearly $7 billion per year and has won to date a total of five Nobel Prizes. 
In the universities, as federal funds for basic research no longer grow as 
rapidly as they once did, scientists have turned to industrial laboratories for 
support. Industry in turn has looked to universities for a place to invest. In 
the early 1980s, the Whitehead Foundation of Revlon promised $127 mil-
lion for the establishment of a microbiology research facility at MIT; 

Hoechst Chemicals offered comparable funds ($70 million) to the Massa-
chusetts General Hospital. Efforts to link industry and the academy have 
entered a new and more intensive phase; the claim can now be made 
(though not without strong criticism) that the interests of industry and of 
.ynwprnment are those of science itself. 
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Also new is the fact that research efforts can absorb hundreds of mil-
lions or even billions of dollars. The effort to map the human genome will 
cost on the order of $3 billion, and the Hubble Space Telescope about $2 
billion. The Superconducting Supercollider is projected to cost as much as 
$8 billion—making it (according to Harvard physicist Sheldon Glashow) 
"one of the most ambitious projects ever conceived by our species." Even 
this is dwarfed, though, by the behemoth of Star Wars, the engineering 
nightmare that staggered the imagination when figures as high as $1 trillion 
were bandied about for total costs through deployment. (Star Wars funds 
have been trimmed, although funding is still going ahead for the Pentagon's 
supersecret MILSTAR, the $20 billion satellite system designed to choreo-
graph World Wars III and IV.) The plant and equipment involved in such 
projects are a far cry from the "tools" or "arts" of the classical world. They 
are institutions, with highly trained personnel, specialized transport and 
maintenance facilities, proving grounds, computing centers, and so forth. 
They are systems, communities, or societies, which simply would not exist 
without massive funding from government or corporate treasuries.5  Again, 
for projects of such magnitudes, there are expectations of returns. 

And yet science in the West has for much of its history demanded a 
certain distance, or detachment, from society.6  Socrates in The Statesman 
praised the science of number for its purity, unalloyed with the affairs of 
practical life. Even Francis Bacon, herald of the utilitarian ideal of knowl- 
edge, warned against the disregard of "science for its own sake" (see 
Chapter 2). Deep within the Western philosophical tradition is an apprecia-
tion of the free and unhampered pursuit of knowledge, a freedom based on 
a distinction between the ideal of theory, on the one hand, and the pursuit 
of personal gain or social need, on the other. Any attempt to turn science 
toward the "social good" or any other social or political goal invites the 
charge of illegitimately "politicizing science"; it is often held that if science 
has anything but itself as a guide, its progress will be impeded. Any attempt 
to "plan" science (in this view) can only result in its destruction.' 

Science is forced on the horns of a dilemma. On the one hand, there are 
calls for scientific freedom, born of fears for the survival of science in the 
face of political tyranny. On the other hand, there are calls for account-
ability in science, for sciences more in tune with practical human needs and 
desires. There is the sense that science is objective, that objectivity is an 
essential quality of science; yet there is also the growing sense that science 
serves specific social interests. There is a perception that "wishing does not 
make it so," that the earth will circle the sun regardless of whether we live 
under socialism, communism, or fascism; yet there are also calls for "alter-
natives" in the sciences, for science more in tune with human needs, for 
broader participation in and "social responsibility" of the sciences. 

It is the purpose of this study to explore the origins of one key aspect 
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this dilemma—the ideal of neutral or value-free science—as expressed 
across a number of different historical, political, and philosophical con-
texts. Much of our attention will be focused on debates surrounding the 

nature of social science. The Werturteilsstreit, the "controversy over values" 
that raged in German academic circles in the early 1900s, was a battle 
fought over the nature of social theory; most subsequent critics of the ideal 
of value-neutrality have been social theorists. This is partly because, for 
many years, it was widely assumed that value-neutrality was the sine qua 

non of scientific objectivity. Physics, according to this view, was neutral; 
could the social sciences achieve the same rigorous detachment? The 
"value-problem" became a problem partly because many assumed that, 
unless social science could be value-free (as physics supposedly was), it 
could not be made truly scientific. 

But is neutrality the hallmark of objectivity? Does advocacy preclude 
objectivity? Why have scholars defended their work as value-free? How has 
neutrality come to dominate the world of science—and how does one 
distinguish boast from reality? As we shall see, the ideal of value-neutrality 
is not a single notion but rather a collection of loosely associated ideals that 
emerged at different times to serve different social functions. Neutrality has 
meant very different things to different people; these changing meanings 
must be understood, if one is to understand why people continue to believe 
that science is and/or ought to be value-free. 

My argument may be outlined as follows. Part I traces three basic ways 
the neutrality of science has been defended prior to the nineteenth century. 
In the ancient world, Plato and his followers saw contemplative thought as 
superior to practical action. The unexamined life, Socrates proclaimed, is 
not worth living; the life of principle should be prized over the unreflective 
life of manual labor and toil. Science in the Platonic vision is the product of 
reflective leisure; science is the privilege of a society that has satisfied its 
physical needs and is free to entertain the luxury of contemplative inquiry. 

The Platonic separation of theory and practice has continued since 
ancient times to serve as a central element in the defense of what we today 
consider "neutral science." Yet the contemplative ideal is only part of what 
we mean by neutrality; and in fact, it is possible to argue that the contem-
plative ideal has long been supplanted by very different concerns. The rise 
of modern science in the seventeenth century is associated with a new 
vision of the importance of uniting theoria with praxis, a vision that grants 
a new prominence to human agency and labor. The practical impulse of 
Baconian science posted a challenge to the notion of science as something 
isolated from practical concerns. At the same time, however, early modern 
philosophers argued that ethical concerns should be excluded from natural 
philosophy because they bias us in our search for knowledge, much as the 

named by Bacon distort the true nature of things. This is our  
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second sense of neutrality—that moral knowledge acts to spoil or "taint" 
the knowledge of nature. 

There is a third sense of neutrality in early modern science. In the 
mathematico-mechanical conception of the universe, the world of spirit is 
radically divorced from the world of matter. As a result, the rise of modern 
science is associated with a new ethical ontology, where the ancient con-
ception of a world suffused with spirit and purpose is replaced by a 
"devalorized" conception of the cosmos as everywhere the same and 
devoid of purpose. Value for the moderns does not inhere in the earth or its 
creatures but rather is rooted in human needs and desires (Hobbes, Petty). 
The source of value is not God or nature but the industry and utility of 
men—value in use, value in exchange. The virtuous or beneficial attributes 
of a thing are secondary, subjective qualities, as opposed to the hard, pri-
mary (and objective) qualities of matter in motion (Galileo, Descartes, 
Locke, Hume). Science in this view is neutral because nature itself has been 
devalorized (Koyre)—secularized and disenchanted (Weber)—stripped of 
its qualities, of teleology, of magical resonances and meanings. It was this 
that Thomas Huxley had in mind when he declared, in his Romanes lecture 
of 1891, that "the Cosmic process has no sort of relation to moral ends." 

There is also an institutional aspect to the early exclusion of values from 
science. Recent scholarship suggests that the rise of apolitical science in 
seventeenth-century Europe must be understood in terms of a young and 
fragile science seeking autonomy with respect to church and state. In the 
"royalist compromise" of seventeenth-century English science, natural phi- 
losophers of the Royal Society of London promised not to meddle in mat-
ters of "Divinity, Metaphysics, Moralls [or] Politicks," in exchange for 
rights to publish without censorship, to correspond freely with other mem-
bers, to pursue science with the blessing and support of the state. Neu-
trality was part of the bargain struck, the price science had to pay, for social 
legitimation in the eyes of church and state. 

Each of these early conceptions of the place of science in society—the 
primacy of theory over practice, the devalorization of being, the notion of 
morality as a contamination of objective scholarship, and the royalist com-
promise—reemerge in nineteenth- and twentieth-century justifications of 
science as value-free. Beginning especially in the nineteenth century, how-
ever, a series of further defenses emerge. Part II explores the exclusion of 
politics and morals from science with the rise of academic specialization, 
industrial research, and (especially) the new science of sociology. At one 
level, value-neutrality is defended as a consequence of an ontological 
dualism between the true and the good. In the twentieth-century formula-
tion, propositions about "what ought to be" can never be derived from 
propositions about "what is"; facts cannot be derived from values. Hume is 
said to have discovered this principle; it is one that appeals to social philos- 
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ophers as diverse as Whitehead, Poincare, Weber, Sombart, the positivists 
of the Vienna School, Oxford economists in the tradition of Robbins, emo-
tivists in the tradition of Moore and Ayer, and Chicago economists in the 
tradition of Frank Knight and Milton Friedman. 

Value-neutrality is also used, however, to deny that the real is neces- 
sarily rational or good. Weber and Poincare argue that if the world of 
ethical ideals transcends what is empirically true, then empirical science 
cannot provide the grounds for moral claims. Neutrality represents a cri-
tique of the Panglossian optimism that ours is "the best of all possible 
worlds," also an argument against those who seek to preserve some 

status 

or fluxes quo, 
whether that be based on the will of God, the structure of 

our genes, or invariant laws of history. Neutrality represents a critique of 
those who try to promote certain values in the guise of science, those who 
proclaim a certain social or moral order to be the natural one, that which is 
most "fit" or "functional" or otherwise ideal or predetermined. Science 
must be neutral, in this view, because ours is not in fact the best of all 
possible worlds; scholars and nonscholars alike should be wary of efforts to 
confuse the empirically real and the ontologically possible. Science must be 

value-free, in order to guarantee that values remain science-free. 

Again, I want to stress that the political significance of value-
neutrality—in its various forms—has changed according to use and circum-
stance. There are times when critics have pointed to the neutrality of sci-
ence (or technology) to show that technology may be wrongly appli even tech-

ed. The 

very same point has also been used to argue that science (or 
nology) should not be subject to moral or political criticism. Today one 
commonly hears that criticism of science must be restricted to criticism of 

its application, its "use" or "abuse." 
Beginning in the nineteenth century, it becomes popular to suggest that 

the scientific attitude is exceptionally fitted to the resolution of social con-
flict. Science in this view is a great and neutral arbiter, an impartial judge to 
whom social problems may be posed and from whom "balanced" answers 
will be forthcoming. Science provides a neutral ground upon which people 
of all creeds and colors might unite, on which all political contradictions 
might be overcome. Science is to provide a balance between opposing inter-
ests, a source of unity amidst diversity, order amidst chaos. 

Finally, there is the so-called subjectivist defense. Liberal economists 
and social theorists from Walras, Jevons, and Menger to Weber, Friedon the 

man, 

and Robbins call for the exclusion of value judgments from science  
grounds that values are subjective and that science therefore can make no 
claims concerning their validity. Neoclassical economists argue that alter-
native distributions of property should not enter into scientific discussions 
of economics, on the grounds that doing so confuses science and politics. 

lkif.."...inAists 
thus advocate the disinterested study of market behavior 

without questioning the origins of or alternatives to this form of behavior. 
Neutrality here is part of the intellectual apparatus of liberal capitalism, 
part of a world view designed to ensure that questions concerning the 
origins, nature, and distribution of property are not raised in scholarly dis-
course. 

In Part Ill we move away from the problem of the origins of neutrality 
to consider four twentieth-century ways of thinking about science: theories 
of the logic of science, of scientific change, of the social origins of science, 
and, finally, the critique of science. My purpose here is to explore "the 
legacy of neutrality," especially in its positivist embodiment, to see how 
recent social theorists and social critics have understood the politics of 
knowledge. 

How are we to understand the term science? The danger of reification 
(making something more real than it really is) is a pervasive one in both 
historical and philosophical writing. When we speak of science among the 
Greeks (theoria, episteme, philosophia, pert physeos historia), we mean 
something very different from science as it is practiced today; elucidating 
some of this variety is one task of this study. What is true for science in 
general, however, is equally true for the abstract ideals of neutrality or 
purity. The concepts and movements we shall explore are not the product 
of any single, well-defined historical tradition. The point in classifying these 
traditions is not to discover some transhistorical principle of neutrality, but 
rather to explore the several paths by which we have come to where we are 
today. 

In view of the diverse origins of the ideal of value-free science, it is 
important that the ideal be understood not simply as an abstract filiation of 
ideas but also as a response to certain broader changes in the social and 
economic context of science: changes in its institutional and professional 
locus; changes associated with the rise of industrial, military, and state-
supported science; changes associated with the rise of political movements 
(such as feminism or socialism) challenging both the autonomy of science 
and the power of those who hold its purse strings. 

The problem of value judgments in the sciences has been the object of 
much attention, both among philosophers and philosophically minded 
scientists. At the level of advertisement, the tide has turned in favor of the 
debunkers. Especially in recent years, we hear a lot about "the myth of 
neutrality"; value-free research is described as "malignant nonsense," "logi-
cally incoherent," a mask for "liberal ideology."8  Abraham Edel in 1988 
called the idea of value-neutrality "bizarre"; Sandra Harding in 1989 called 
i "a delusion." Yet relatively little attention has been given to the origins 

neutrality and the variety of its forms, to neutrality as a phenomenon 
t has emerged in response to particular historical circumstances and 
ose political significance has changed according to historical time and 
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that knowledge is contextual) and the fact that science may serve certain 
interests (the "politics" of knowledge) has generated a relativistic critique 
of science which denies the possibility of scientific objectivity and/or truth 
independent of a knowing subject. We shall examine this further in Chapter 
16; here let me simply suggest that this epistemological relativism (like older 
forms of subjectivism or skepticism) stands traditional epistemology on its 
head without challenging the problem-field that generated interest in epis-
temology in the first place. The abstract relativist, like the positivist, 
assumes that the question of whether science serves interests is equivalent 
to the question of whether science is objective. Such a view confuses not 
just present-day science with all possible science, but more importantly 
science and nature. Both positivists and abstract relativists conflate the con-
textuality of knowledge with the possibility of its objectivity. 

An alternative approach is to argue that the objectivity of science actu-
ally depends upon certain aspects of its contextuality—this is part of what 
Lenin meant when he claimed that absolute truth is the sum of all possible 
(subjective) truths; it is also what Popper and Polanyi meant when they held 
that the objectivity of science derives from the social nature of its verifica-
tion. Sandra Harding argues that objectivity may even require an atmo-
sphere of politicized criticism.° 

Finally, there is the question of policy and political action. Both posi-
tivists and relativists confuse the problem of objectivity and the question of 
whether science might be practiced in ways that are different from estab-
lished canons of method or focus. The failure to distinguish these two 
senses of contextuality—that knowledge may serve political interests and 
that knowledge is necessarily contingent—has hampered investigations 
into the political philosophy of science. Both positivists and their relativist 
critics ironically share this confusion—both see the subordination of 
(objective) science to (political or moral) interests as a compromise of either 
scientific objectivity or social responsibility; both assume that the objec-
tivity of science stands or falls with its neutrality. 

The point, then, of understanding the origins of the ideal of value-free 
science is not to sabotage the mission of science in its search for truth but 
to bring to light certain bright and dark spots in that search. (This is why I 
emphasize the origins and effects of neutrality and not simply its abstract 
coherence or validity). The fact that meanings are situated does not mean 
that they are arbitrary, nor that they are meaningless outside local contexts. 
It does mean, though, that the fullness of that meaning is better grasped 
when viewed both with telescope and microscope. 

The analyst of the ideal of neutrality is confronted with a curious par-
adox, given that it is difficult to avoid taking sides: to remain neutral 
assumes one side; not remaining neutral implies the other. If, however, it is 
wrong to believe that advocacy necessarily compromises objectivity, then 
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place. Among philosophers in the Anglo-American analytic tradition, the 
problem for many years was cast as one of determining the precise linguistic 
relations of "ought" and "is," "fact" and "value," independent of changing 
historical relations of science and society, independent of the variety of 

ways that science has been defended or attacked. 
The problem of neutrality is a philosophical problem, but it cannot be 

approached in the abstract, in terms of the meanings of words; instead, it 
must be understood in terms of the concrete uses of ideas in particular 
historical settings. The approach must be both historical and comparative. 

It 
must be historical, for the meaning of words and ideas changes with time. 

(As we shall see, the ideal of value-free science means something very
d
and 

if-

ferent for German sociologists in 1911, Jewish philosoph
,   

American sociobiologists in 1975.) It must be comparative, because one 

wants to know what is the same or different about ideals of science in 

Plato's Greece, Bacon's England, and Weber's Germany. 
I should also mention a philosophical problem and a historiographic 

problem. Philosophers in the analytic tradition may object to any attempt 
to contextualize the problem of neutrality on the grounds that doing so 
jeopardizes the notion of scientific objectivity. Two responses are in order. 
First, one must point out that neutrality and objectivity are not the same 
thing. Neutrality refers to whether a science takes a stand; objectivity, to 
whether a science merits certain claims to reliability. The two need not 
have anything to do with each other. Certain sciences may be completely 
"objective"—that is, valid—and yet designed to serve certain political 
interests. Geologists know more about oil-bearing shales than about many 
other rocks, but the knowledge is thereby no less reliable. Counterinsur-
gency theorists know how to manipulate populations in revolt, but the fact 
that their knowledge is goal-oriented does not mean it doesn't work. 

The appropriate critique of these sciences is not that they are not 
"objective" but that they are partial, or narrow, or directed toward ends 
which one opposes. In general, knowledge is no less objective (that is, true 
or reliable) for being in the service of interests. This has been a stumbling 
block for much social theory of science. Abstractly, the assumption that 
bias compromises objectivity, or that "what you see depends upon where 
you look," grasps only part of the problem. The more interesting and 
fruitful question is: How is science involved in patterns of dominance and/ 
or exclusion? The purely epistemological question—"How do we 
know?"—often diverts attention from more fundamental (and ultimately 
political) questions such as: Why do we know this and not that? W 

th
h
is and 
y are 

our interests here and not there? Who gains from knowledge of  

not that? What is to be done—or undone? 
The recognition especially in recent years of the contingency of -laden, 

ien- 

t;fir knowledge (that knowledge may change, that facts are theory-1  
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this paradox may be resolved by cultivating the dual methodological princi-

ples of sympathy and critique. 
This brings us to the question of histori-

One of the traditional goals of historical understanding, as many philos-ography. 

ophers have observed, is a kind of sympathy or identification with the past. 
This was Vico's conception of the historical sciences, and it since

is a con
. H is

ception
torical 

that has remained central to the philosophy of history ever  
understanding implies a certain closeness to, as well as distance from and 
respect for, the objects of one's attention. It implies a certain suspension of 
one's own judgment in order to appreciate the judgments of others. The 
ideal of historical understanding is intended to guard against the danger 
that we interpret the past through our own categories (what George 

Stocking called presentism), 
or that we look to history merely to find the 

forerunners of present-day thought, ranking these as heroes or villains 
according to how they stand up against modern conceptions of what is 

good or true (what Herbert Butterfield called 
whiggism).11  History should 

not be seen as a series of victories or blunders along the high road to the 

Understanding is not the only goal of history, however. The purpose of glorious present. 

writing philosophical history is not just to reproduce the past but critical 
d 

something to it. There is thus a second obstacle in the path of 
historical understanding, one that, especially among historians, is as great a 

danger as presentism. This is the danger of 
antiquarianism, where history 

speaks to the past but not to the present, where istrical study is under 
rsued 

for "its own sake" with little or no concern to r 

h
ela

o
te the problems  

study to contemporary problems or interests. 
Sympathy, in other words, is not enough. To know something is to 

understand its contingency as well as its necessity, to know the form thin s of 
f its 

opposites as well as the variety of its appearance. To know a
g ito 

know what it excludes or precludes as well as what it encompasses. It is, 
after all, usually in reaction to certain ideas that others gain favor, and we 
do not comprehend the one without understanding the other. Under-
standing a doctrine or movement requires a sense not just of its meaning for 
its advocates but also of its effects—its abuse as well as its use, its legacy 
and not just its origins. In historical writing, then, there arenes

tws o kin 
the one 

ds of 

justice—justice to the past and justice to the present. Fair
to  

implies a certain sympathy with the past; fairness to the other requires a 
willingness to engage the past for the sake of the present. 

A prudent combination of sympathy and critique has been made diffi-
cult through the separation, in the present century, of history and philos-
ophy. Philosophy (at least in its mainstream forms) explores the timelessly 
true, history, the eternally changing. The result has been a substantial 

trivinlization in both disciplines—in history, through a collapse 

into antiquarianism; and in philosophy, through a tedious obsession with 
logical form and analytic precision. 

What we need is a political philosophy of science, a philosophy that focuses 
on the forms of power in and around the sciences. The question for the 
political philosopher of science is not "how do we know?"—as it is tradi-
tionally formulated in the merry-go-round between realism and relativism, 
internalism and externalism, skepticism and produCtivism; it is, rather, Why 
do we know what we know—and why don't we know what we don't 
know? Who benefits from knowledge (or ignorance!) of a particular sort, 
and who suffers? How might the practice of science be different? How 
should the practice of science be different? 

These are ultimately political and ethical questions, questions for the 
activist-moralist scholar. Such questions take us beyond both positivist and 
social constructivist science theory, beyond also the abstract ontogeny of 
science proposed by Thomas Kuhn and others.'2  The interesting question 
for the political philosopher of science is not the abstract relation of theory 
and experiment or the morphology of scientific change, but rather how and 
where the boundaries between knowledge and ignorance are established, 
how power is wielded in and around the sciences. 

A political philosophy of science requires a broader conception of sci-
ence than is commonly understood. Science is, after all, many different 
things. Science is a body of knowledge and instrumental traditions; there 
are scientific styles of speech and writing. Science is also a set of institu-
tions, with implicit or explicit codes of conduct and rules of membership. 
Science can be an instrument of public relations; there is a political and a 
sexual economy of science. Science is (as Latour paraphrases Clausewitz) 
"politics by other means"; knowledge is (as Lyotard has put it) "a question 
of government."13  Science can be a key to human wonder or an assistant in 
public terror. 

I would therefore suggest that it is not enough to supplement the episte-
mological question (How do we know?) only by the social contextual ques-
tion (What are the origins of knowledge?). We must also ask the political, 
ethical, and activist questions: Why do we know what we know and why 
don't we know what we don't know? What should we know and what 
shouldn't we know? How might we know differently? 



Part One 

"Pure Science" and the 
Baconian Critique 

We have as yet no natural philosophy that is pure. 
-FRANCIS BACON 

What good is a newborn baby? 
-BENJAMIN FRANKLIN, ASKED ABOUT THE 

PRACTICAL VALUE OF A BALLOON 
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The Cosmos as Construct 

In his discussion with Protarchus in Plato's Philebus, Socrates proposes to 
divide knowledge into that which is technical, concerned with the arts and 
crafts, on the one hand and that which is concerned with education and 
culture on the other. It is this latter, Socrates tells us, that is of a "purer" 
sort than the former. The two are not unlike two species of metals, one of 
which is pure, the other alloyed with base and foreign elements. And within 
the trades themselves, it is the mathematical elements we esteem to be the 
highest, for outside of numbering, weighing, and measuring in an art there 
is nothing left but guesswork and rule of thumb.' Those trades which make 
use of numbers—such as the building of ships or houses—are to be ranked 
higher than those without numbers, such as music. And within the class of 
those who speak of numbers, we can distinguish two kinds of persons: 
those who speak of two cows or three armies or some other particular 
thing large or small, and philosophers, who speak of "number" alone in its 
pure sense, apart from any objects to which it might refer. But what is it for 
the Greek philosopher about number that raises an art or science above the 
"merely practical"? 

In Plato's Statesman, the Stranger explains to the Young Socrates that 
mathematics is to be sharply distinguished from the more practical arts. 
The science of number, in that it has nothing to do with practical activity, is 
worthy of the name "pure." But the products of the arts (techne) are of a 
different sort; these do not exist but for the plans of man and from the 
operation of his tools. In the arts, the objects desired are those which can 
be put to use, objects which by their very nature are constantly becoming 
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and passing away. The objects of the true sciences, in contrast, are eternal: 
witness Socrates' declaration to Protarchus, in the Philebus, that "we find 
fixity, purity, truth, and what we have called perfect clarity, either in those 
things that are always, unchanged, unaltered, and free of all admixture, or 
in what is most akin to them; everything else must be called inferior and of 
secondary importance."2  It was in this sense that the Stranger could argue 
that geometry "is no art, for it concerns itself not with the opinions and 
desires of men, nor with the generation and service of that which grows and 
can be put together, but with that which is true by the ideal and perfect 
forms of things." 

Knowledge for the Greek philosopher was "pure" in the degree to 
which it makes no appeal to practical arts. Thus Plato criticized Eudoxus, 
Archytas, and Menaechmus for trying to solve the classical problems of 
geometry—the squaring of the circle, the trisection of the arc, and the 
doubling of the cube—using the mechanical instruments and aids available 
to any Greek artisan. Aristotle was more the empiric, but no less a purist. 
Natural knowledge, he writes in his Nicomachean Ethics, is by definition 
that science whose object is eternal, unchanging truth. For that which 
changes cannot be known with certainty, and certainty is the object of 
scientific knowledge (episteme). Wisdom is the knowledge of certain princi-
ples and causes: we admire the man of wisdom more than the man of 
experience, for the man of wisdom will know the why, yet the man of 

experience will merely know the what. The master-worker is wiser than the 
mechanic, and the man of theoretical knowledge is wiser than the man of 
productive knowledge. In each case, while the former makes use of prin-
ciple, the latter merely seeks utility. Knowledge pursued for its own sake is 
superior to that pursued for its results; indeed, it was Aristotle's view that 
genuine knowledge arose only after men's practical needs had been satis-
fied: the mathematical arts first arose in Egypt, for it was there that the 
priestly class was first allowed to live in leisure.3  

Pure knowledge, for Plato, was not possible "in the company of the 
body." Pure knowledge "consists in separating the soul as much as possible 
from the body," that it might dwell alone in the realm of ideas. True philos- 
ophers thus "abstain from all bodily desires and withstand them and do not 
yield to them." Wisdom itself is a kind of purification men achieve by 
casting off lowly emotions of the body." Men first philosophized, says 
Plato, not for any utilitarian end, or to seek pleasures in this world, but to 
escape from ignorance, to revel in knowledge for its own sake. Just as he is 
free who exists for his own, rather than any other man's, sake, so we pursue 
science freely, for its own sake alone. Knowledge is a luxury, but it is the 
most necessary of luxuries: it is what distinguishes man from animals, man 
from woman, mind from body. 

Some historians have argued that the philosopher's contempt for  
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manual labor derived in part from the gulf that separated the producing and 
the consuming classes in ancient Greek society. Athens was a slave-owning 
republic—a republic of some 30,000 (adult, male) citizens and perhaps 
three or four times this many slaves, most of whom were captured in battle. 
It was slaves who manned the army and worked the crafts; small wonder 
that the Greek philosopher could cherish the idea of a bow while dis-
daining the art required to make one.5  

Others have pointed out that the Platonic revulsion for the body was 
the product of an intellectual community that excluded and depreciated 
women. The Greeks of Periclean Athens rejected the fertility cults of pre- 
vious centuries, replacing these with the rational gods and goddesses of the 
Athenaeum—a process dramatized in Euripides' Iphigeneia in Tauris.6  
Even for the earlier Pythagoreans, however, women and the feminine were 
linked with a host of qualities inferior to men and the masculine. Women 
were the realm of passive matter, men the realm of active spirit. Women 
were cold and dark, men hot and light. The feminine was vague, 
unbounded, and indeterminate; the male clear, bounded, and determinate. 
Plato subsequently incorporated these distinctions into his mind-matter 
dualism. In the Timaeus, Plato derives the souls of women from the fallen 
souls of men lacking in reason. For both Plato and Aristotle, males play the 
dominant role in human or animal reproduction: males provide the form, 
females the matter; generation begins with male sperm (semen) imposing 
form on female matter (menses). The Platonic ideal of knowledge (mind) as 
escape from the body (matter) thus resonated with gender divisions that 
would persist into modern times. 

The "Greek" vision is not, of course, a uniform one. On the question of 
labor, dissenting views are easy to find. The early Greek writers—the phi-
losophers of the Ionian isles, centered around Miletus--extolled the vir-
tues of the practical arts. Herodotus praised Anacharsis of Scythia for his 
invention of the anchor, the bellows, and the potter's wheel; he further 
extolled Theodorus of Samos for his invention of the level, the square, and 
the rule, along with new techniques for polishing stones, draining swamps, 
and casting bronze. Aeschylus praised Prometheus in similar terms for 
having brought fire to man from the Gods. Even Socrates is accused, in 
several dialogues, of drawing too many of his arguments from the practical 
crafts. Alcibiades in Plato's Symposium describes Socrates as ridiculous, 
talking always as he does about "brass-founders, leather-cutters, and skin-
dressers"; Callicles in the Gorgias complains that Socrates is always talking 
of "cobblers and pedlars and cooks and doctors, as if this had to do with 
our argument." Xenophon, too, has Critias ask Socrates to refrain from 
peaking of "those shoemakers and smiths." Socrates was a man of 

unbounded interest in all things human; his point was to contrast the 
expert knowledge of the trades with our ignorance in matters of virtue.' 
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Philosophical contempt for manual labor seems to have emerged some-
time in the fifth century s.c., when Greek society had become sufficiently 
stratified that protection of the unique status of the citizen (nonslave resi- 
dent males) became an important task for intellectuals.8  The issue was a 
legislative as well as a philosophical one: in Sparta, it became illegal for 
citizens to practice the lower arts. The stigma attached to the practical arts 
continued into the Christian era, despite the substantial advance of those 
arts. If we can believe Plutarch's Life of Marcellus, Archimedes expressed 
contempt even for his own practical inventions. And the Roman philoso- 
pher Seneca, in his Epistulae Morales, chastised Posidonius for daring to 
include the discovery of the arch and the invention of metals among the 
contributions of philosophy. The true philosopher, Seneca argued, teaches 
neither the building of arches nor the use of metals but rather the forma-
tion of the soul: "In my own time, there have been inventions of this sort, 
transparent windows, tubes for diffusing warmth equally through all parts 
of a building, shorthand, which has been carried to such perfection that a 
writer can keep pace with the most rapid speaker. But the invention of such 
things is a drudgery for the lowest slaves; philosophy lies deeper. It is not 
her office to teach men how to use their hands. The object of her lessons is 
to form the soul." And as if this were not enough, writes Seneca, "we shall 
next be told that the first shoemaker was a philosopher."9  

A number of ancient writers believed that the stigma attached to labor 
derived from occupational hazards faced by those practicing the arts. An 
Egyptian papyrus of 1100 B.C. tells of a father advising his son to learn to 
write in order to release himself from the ravages of physical labor, such as 
that suffered by the "metalworker at the mouth of his furnace, with fingers 
like a crocodile," stinking worse than fish spawn. Xenophon in his 
Oeconomicus has Socrates declare that the mechanical arts "carry a social 
stigma and are rightly dishonored in our cities. For these arts damage the 
bodies of those who work at them or who have charge of them, by compel-
ling the workers to a sedentary and indoor life, by compelling them, indeed, 
in some cases to spend the whole day by the fire. This physical degeneration 
results also in the deterioration of the soul." Still others recognized that 
sciences could be used to reinforce the social order. Plutarch linked the 
practice of geometry with a political interpretation of Plato's expression 
that "God ever geometrizes": 

Lycurgus is said to have banished the study of arithmetic from Sparta, as 
being democratic and popular in its effect, and to have introduced geom-
etry, as being better suited to a sober oligarchy and constitutional mon-
archy. For arithmetic, by its employment of number, distributes things 
equally; geometry, by the employment of proportion, distributes things 
according to merit. Geometry is therefore not a source of confusion in the 
State, but has in it a notable distinction between good men and bad, who 

are awarded their portions not by weight or lot, but by the difference 
between vice and virtue. This, the geometrical, is the system of proportion 
which God applies to affairs . . . he protects and maintains the distribution 
of things according to merit, determining it geometrically, that is in accord-
ance with proportion and law.'° 

Purity was thus a political concept. Pure knowledge—knowledge of the 
fixed and final forms of things—separated one from the filth of the fur-
naces, from the practical arts and trades. Pure' knowledge transcended 
the body, the feminine, the world of the slaves, the world of production 
and reproduction. This was the world that the moderns of sixteenth- and 
seventeenth-century Europe would overthrow—as both sterile and 
corrupt. 

The rise of modem science in the sixteenth and seventeenth centuries was 
part of a more fundamental shift in the relation of nature and art, theoria 
and praxis, the mathematical sciences and the manual crafts. Nature was 
for Aristotle that which creates itself—that which is essential, as opposed 
to that which is incidental or the product of human artifice. With the rise of 
seventeenth-century science—and earlier, in the works of German and 
Italian artist-engineers—this essentialist, respectful view of nature begins to 
decline. Nature is increasingly seen as raw material, as stuff waiting to be 
transformed by the artifice of man. The calling of humankind is now a 
productive one—to carry forth God's creation in the form of works and 
deeds; to bring to perfection the work that God has left undone. The Book 
of Daniel provides the watchwords of the age, that "Many shall go to and 
fro, and knowledge shall be increased"; humans are called upon to bring 
forth inventions of all kinds, to seek out evidence of Grace through works. 
A new vision of knowledge emerges, supplanting the ancient call to tran-
scend or escape from nature by the modern call to dominate it. 

With the moderns, we also find a new conception of the nature and 
source of value—what is good in a thing. The goodness of God is copied in 
the fruits of men's labors. Value in nature or in the eyes of God becomes 
value in the eyes of man: value in use, value in exchange. It is through the 
labors of men that wool becomes cloth or sod becomes a house. William 
Petty demonstrates the glory and power of England in the anatomy of her 
economy: there is the value of nature "raw," in the fruits we pick and the 
fish we catch; beyond this, however, there is the value of nature "multiplied 
and transformed" by human labors—ores forged into cannon, land tilled to 
yield its crops. 

The place of humans in such a world is changed. It is commonly argued 
that one of the signal elements in the transition to modern science was the 
replacement of the earth- and human-centered world of antiquity by first 
the heliocentric and ultimately the centerless universe of modern cos- 
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mology. The moral usually drawn from this is that nothing is "special" 
about humans and their place in the cosmos. The earth is a rather ordinary 
planet circling a rather ordinary star, somewhere (or rather nowhere in 
particular) in the endless expanse of space. The Copernican Revolution is, 
in this view, a humbling revolution, the first of several showing the contin- 
gency and fragility of human existence." 

Yet the opposite can as easily be argued. The "special place" of humans 
lost in the Copernican world is compensated for by a new confidence, 
confidence that the future of the world is for humans to create. God makes 
laws, but humans can discover and master them. Laws found by human 
sense and reason rule the world. Furthermore, the laws of modern science 
are universal: laws valid here and now will be true everywhere and for all 
time to come. Scientists make claims of great sweep and extent. The 
powers given to those who, through science, become "masters and posses- 
sors of nature" are vast and unprecedented. 

In the science of the moderns, there arises a curious reversal of the 
order of art and nature. Art becomes the standard against which nature is 
judged. Francis Bacon's "nature in distress"—nature distraught by experi-
ment—is as genuine as nature left alone. "The artificial," writes Bacon, 
"does not differ from the natural either in form or in essence, but only in 
the efficient." Art improves on nature: art is "nature with man to help." 
The new philosophy celebrates the Renaissance artisan's vision that glory is 
to be found not in nature but in works; this was what Leon Battista Alberti 
had meant when, speaking of Florentine art, he wrote that "the power to 
achieve widespread glory in art or science lies more in the pains we take and 
the precision we achieve than in the gifts of nature or of time."12  New 

meaning is given to Marcus Terentius Varro's ancient claim that "God 
made the country, but man's skills made the towns." 

The new appreciation of the value of artifice is reflected in the rise of 
mechanical models of the earth, the cosmos, and living beings. Copernicus 
in 1543 spoke of the "machine of the world founded by the best and most 
regular artificer"; William Harvey modeled the circulation of the blood on 
the mechanical pump. Descartes localized the seat of the soul in the pineal 
gland and explained the production of animal heat through mechanical 
friction (the heart, for him, was a "furnace"). Hobbes, in his Leviathan, 

asked "what is the heart, but a spring; and the nerves, but so many strings; 

and the joints, but so many wheels, giving motion to the whole body, such 
as was intended by the artificer?" For others man was clockwork, or bridge- 
work, or some variety of automaton or bete machine; an Italian manuscript 
of the late sixteenth century depicts man as a distillation apparatus. French 
physician-philosopher Julien de La Mettrie would later carry this tradition 
to an extreme in speaking of l'homme machine (man a machine), and 

l'homme plant (man a plant)."  
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The conception of the cosmos as artifice (and God as the "great watch-
maker") emerges with the rise of the crafts to a respected position in 
society. According to Edgar Zilsel, science in the modern sense emerges in 
the sixteenth century from the integration of three social groups: the lit-
erary humanists, who provided the tradition of letters; the Aristotelian 
scholastics, who provided the tradition of logic and mathematics; and the 
empirical artist-engineers, who provided the tradition of practical experi-
ment and application." The first artist-engineer workshops grew out of 
the specialized craft shops created to build Gothic cathedrals. Unlike in the 
guilds, where innovation had been frowned upon, in the workshops of the 
artist-engineers innovation was encouraged as independent shops com-
peted to produce the more beautiful and complex cathedrals. 

The turning point for Zilsel in the origins of modern science was the 
joining of the skills of the practical crafts and trades with the abstract 
principles of philosophy and mathematics and the literary skills of the 
Renaissance humanists. The craftsmen of the medieval guilds were almost 
entirely illiterate. Skills were passed on from master to apprentice, by word 
of mouth or example. In the fourteenth century, as technological innova-
tion became increasingly a part of a craftsman's reputation, architects and 
painters began to write down their methods for distribution amongst their 
colleagues. The origins of these writings are not entirely clear—unlike 
humanist or scholarly writings, most were never intended to be preserved.' 5  

The first known writing of an artist-engineer is the sketchbook of the 
French architect Villard de Honnecourt, from about 1235. Written in the 
form of an encyclopedia of the skills and technology of the time, the work 
was intended to instruct colleagues on the construction of siege machines, 
waterlocks, and automata. Villard's and similar writings were generally in 
the vernacular rather than in Latin; they are more like blueprints or 
building charts than systematic treatises. According to Zilsel, it was first 
among these literate craftsmen that we find the ideal of directional perfect-
ibility so central in the modern ideal of scientific progress. The idea of 
continuous and indefinite perfectibility (of knowledge or skill) was general-
ized from the craft ideal of progressive technical improvement, and 
develops first in the works of military engineers and architects, painters 
such as Albrecht Direr, and practical mathematicians such as Niccolo 
Tartaglia and Simon Stevin. The ideal of progress emerges from the mar-
riage of two previously distinct traditions—the humanist ideal of perfec-
tion and the technical ideal of stepwise improvement by trial and error. The 
cyclical, nondirectional ideal of the humanists is rendered directional and 
practical through combination with the methods and ideals of the artisans; 
the artisans' conception of stepwise improvement is made readable and 
systematic through combination with the humanist literary tradition.16  

The incorporation of craft skills into the armory of science and learning 
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represented more than the creation of a new profession: it also represented 
a shift in the ontology of the moderns. This was what Otto Bauer meant 
when he claimed that the origins of materialism lay not in metaphysics but 
in the material demands of industrial civilization.'? The central question 
asked in industrial life is: How can something be made? How can it be 
taken apart, that it might be put back together again? What are its elements, 
and the rules by which these can be combined? What are the forces that 
bind these elements, and what are the means by which these forces might 
be dissolved? If for the ancients the central problem of philosophy was 
being, the central problem for the moderns was that of making. Homo faber 
would analyze and move the earth, in ways others had scarcely imagined, by 
virtue of the newfound tools and perspectives. It was in this spirit that 
George Santayana argued that Filippo Brunelleschi's design and construc-
tion of the dome of the cathedral in Florence marked the beginning of 
modern science for it was then, in the 1480s, that humans first demon-
strated that large blocks of stone would behave exactly as mathematicians 
said they would. 

The conception of the cosmos as construct and craft, as "heavenly 
clockwork," emerges with a dramatic shift in the relation of humans to 
their natural environment. In the modern age, the nature to which humans 
must adapt is increasingly that of their own design. In 1400 cities still stood 
as islands amidst the wilderness. By the eighteenth century, when even the 
landscape has been engineered, trees and forests exist only by the grace of 
man. It is in this context that labor and the machine emerge in cosmological 
models. 

The rise of the mechanical conception of nature, the conception of 
nature as the product of artifice, challenged the Greek ideal of theory. 
Theoria in Greek philosophy originally implied a contemplative spectator 
who maintained a certain distance from his or her object. The theoros was 
the representative sent by Greek city-states to public celebrations. Through 
theoria—that is, through looking on—he abandoned himself to the sacred 
events. The new ideals that emerged from the amalgamation of the learning 
of artist-engineers, literary humanists, and academic scholars in fifteenth-
and sixteenth-century Europe repudiated this contemplative ideal, incorpo-
rating a practical dimension into the pursuit of theoretical knowledge. Sci-
ence in the mechanical view implied that humans could control the world 
around them; knowledge becomes inextricably intertwined with the real-
ization of practical human ends. This practical vision of knowledge is 
expressed most fully in the philosophy of Francis Bacon. 

2 

Baconian Caveats, 
Royalist Compromise 

The rise of modern science represents a celebration of the gifts and agency 
of humans. And no single man can be considered a greater architect of that 
vision than Francis Bacon (1561-1626). "It seems to me," he begins his 
Great Instauration, "that men do not rightly understand either their store 
or their strength, but overrate the one and underrate the other." From an 
extravagant estimate of the arts they possess they seek no further; from a 
failure to imagine their actual powers they waste their time on trivial pur-
suits.' Bacon's self-appointed task was to create such methods as would 
allow the generation of great sciences, sciences that would be as useful as 
they were instructive. 

Bacon's task was not a modest one: "I have taken all knowledge to be 
my province." For the glory of God and the relief of man's estate, Bacon 
proposed a vision of human understanding "entirely different from any 
hitherto known . . . in order that the mind may exercise over the nature of 
things the authority which properly belongs to it." The pursuit of knowl-
edge was a divine task: Daniel's prophecy foretold that "knowledge shall be 
increased." For Bacon, it was "the glory of God to conceal a thing, but it is 
the glory of a King to find a thing out."2  

Bacon was also of the view, however, that progress in the realm of 
knowledge had been hindered by the distance scholars had kept from the 
works of ordinary men. Bacon is an empiricist, promising to admit nothing 
to knowledge "but on the faith of eyes." Knowledge is to be gained not by 
sight alone but by muscle: scientific work is to be "like mines, where the 
noise of new works and further advances is heard on every side."3  Science is 
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to take instructions from spinning and weaving, from the crafts and trades, 
the mines and mills. Practical knowledge often precedes knowledge of prin-
ciples; this was the message of Celsus, Bacon reports, that "medicines and 
cures were first found out, and then after the reasons and causes were 
discoursed; and not the causes first found out, and by light from them the 
medicines and cures discovered."4  

Thomas Sprat in his 1667 History of the Royal Society of London cele-

brated this Baconian vision of the academy as partner with the world of the 
shops. Fellows were to learn not just from philosophers, but from "the 

Shops of Mechanics; from the Voyages of Merchants; from the Ploughs of 

Husbandmen; from the Sports, the Fishponds, the Parks, the Gardens of 

Gentlemen." Royal Society fellows were to help construct models for 
"Houses, Roofs, Chimnies, Conduits, Wharfs, and Streets," helping also to 
perfect new techniques of "Graving, Timing, Statuary, Coining, and all the 
works of Smiths, in Iron, or Steel, or Silver." Sprat quotes Dr. Jonathan 
Goddard, reporting for the Royal Society on the possibility of making wine 
from sugar cane, that however unlikely such a project might seem "this is 
one of the greatest powers of the true, and unwearied Experimenter, that he 
often rescues things, from the jaws of those dreadful Monsters, Improba-

bility, and Impossibility."5  
Method was to be the key to the New Learning. Genuine philosophy 

for Bacon had two parts—the rational and the moral—corresponding to 
the two faculties of the human mind: the reason and the will. Genuine 
science combined these faculties, satisfying itself neither with the passive 
light of reason nor the dull act of experience alone. For Sprat, too, utiliza-
tion of proper methods would show that the secrets of nature need not be 
secrets at all. Sprat asserted that even if "all the Authors or Possessors of 
extraordinary inventions should conjure to conceal all that was in their 
power from them, yet the Method which they take will quickly make 
apparent abundant reparation for that defect. If they cannot come at 
Nature in its particular Streams, they will have it in the Fountain." This 
fountain was the fountain of experience, tempered with rational and empir-
ical methods. Knowledge was also to be augmented by the cooperative 
nature of the new society: knowledge was to be derived from the industry, 
use, and observation of men "united in Assemblies, where it is true for 
science, as for the passions, that the wits of men are sharper, their appre-
hensions lessened."6  

This dependence on methods that anyone may use inspired a new poli-
tics of science. Baconian science was supposed to be "popular" science. For 
both Bacon and Descartes, the methods of natural philosophy were to 
work "as if by machinery," helping thereby to "level men's wits" and put 
men on an equal footing. Science was the fruit of good method, not of 
good men; the methods of science were to be like machines that any man  
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might own and use. The consequences Bacon drew from this were radical: 
"however various are the forms of civil polities, there is but one form of 
polity in the sciences, and that always has been and always will be pop- 
ular."' For Sprat, too, science was to be open to all, regardless of creed. 
Royal Society members were to be "freely admitted men of different Reli- 
gions, Countries, and Professions of Life." The new philosophy was to be 
neither English nor Scotch, popish nor Protestant, but would combine the 
skills of each. The ideal philosopher would have the industry and inquisi- 
tive humor of the Dutch, French, and English, yet also the cold and wary 
disposition of the Italians and Spaniards. Science would provide a common 
language, uniting men above their petty differences.8  

It is important, of course, to distinguish rhetoric from reality. Bacon 
may have intended his method to be popular, but this was by no means the 
result. Nicholas Hans has noted that among 680 scientists listed in the 
British Dictionary of National Biography born before 1665, 52 percent 
were from the aristocracy, a class that comprised less than 1 percent of the 
population. According to the charter of the Royal Society, anyone with the 
title of baron or above had the right to attend meetings and could be 
nominated for membership in the society. Furthermore, of the 200 mem-
bers of the Royal Society in 1677, all were men. Democratic principles 
notwithstanding, the Royal Society did not have a single woman member 
until 1945, when two women (Kathleen Lonsdale and Marjory Stephenson) 
were elected to the society.9  

Bacon's own views were far from democratic on certain issues. Scien-
tists in the New Atlantis reserved the right to decide which discoveries 
would be revealed to the state and which would remain secret. Neither 
Francis Bacon nor William Petty were terribly democratic when it came to 
overseas affairs. Both spoke of the need to suppress the rebellious Irish; 
Bacon, for example, advocated the destruction of their "barbarous laws, 
customs, their brehon laws, habits of apparel, their poets or heralds that 
enchant them in savage manners, and sundry other dregs of barbarism and 
rebellion." William Petty suggested that "the Irish might in rigor deserve to 
be extirpated" for their risings.'° 

In the Baconian vision, science was to celebrate the glory of God, but it 
would also augment the comforts of man. Others echoed this aspect of 
Bacon's philosophy. In part six of his Discourse on Method, Rent Descartes 
described how his science was "to promote as far as possible the general 
good of mankind." Opposing the speculative philosophy taught in the 
schools, Descartes champions what he called a practical philosophy—one 
hrough which we may come to understand the nature and behavior of fire, 

water, air, and the stars "as well as we now understand the different skills of 
our workers." This would not only be desirable in bringing about "the 
nvention of an infinity of devices to enable us to enjoy the fruits of agricul- 
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ture and all the wealth of the earth without labor, but even more so in 
conserving health, the principle good and the basis of all other goods in this 
life."" Science, Descartes assures us, will make us "masters and possessors 

of nature." 
The Baconian vision of the importance of the practical arts for science 

was a central aspect of the stance taken by the moderns in their quarrel 
with the ancients over the question of progress. In the late sixteenth and 
early seventeenth century, defenders of the ancients bemoaned the demise 
of classical arts and civilization; some even warned that trees and men had 
become smaller than in earlier times. Morality, wits, and even nature itself 
were said to have declined since the glorious days of Greece and Rome: 
who could claim that the works of Shakespeare surpassed those of Homer? 
How could one say that the thoughts of modern philosophers equalled 
those of Plato, Socrates, or Aristotle? 

For the moderns, however, the proof of progress lay not in nature or 
even genius but in art, not in wits but in works. The signs of progress were 
most clearly evident in science and invention. The poetry and theater of the 
ancients may have been superior, but who among the ancients had ever 
traveled to India or to China? Ptolemy, writes Richard Eden in 1574, 
though an excellent man, had certainly never heard of America, nor of 
gunpowder, nor printing. "Our Age may seem not only to contend with the 
Ancients, but also in many inventions of art and wit, far to exceed them." 
George Hakewill, in his Apologie, agreed with Eden. The inventions of the 
ancients were good, but only "toyes and trifles" compared with "those 
most useful inventions, which these latter ages challenge as due and proper 

to themselves, Printing, Gunnes, and the Mariner's Corn passe . . . All 

antiquity can boast of nothing equall to these three." These were new 
things, the kind of things that humanists of the Renaissance recognized as 
beyond the power of the ancients even to imagine. What, asks Lorenzo 

Valla, is the Latin for compass, or cannon, or quadrant or windmill? What 

do we call in Latin the air-filled ball, the tallow candle, or the chime clock? 
The moderns celebrate such things as proofs of progress, progress that 
depends not on men's character but on their method. Individual men of the 
past may well have been greater, but we moderns, by the cumulative effects 
of our works, are like "dwarfs standing on the shoulders of giants," so that 
even if small of stature, we still may see farther than those who have gone 

before.12  
Interestingly, few early champions of modern science considered the 

mission of science as something that might continue indefinitely. Both 
Bacon and Descartes, for example, forecast the completion of their project 
(that is, the discovery of all the principles of natural philosophy!) if not in 
their own lifetimes then shortly thereafter. George Hakewill, first to launch 
the battle cry of the moderns, assumed his own age to be the last great age  

of the world, the mission of man on earth accomplished but for "the sub-
version of Rome and the conversion of the Jews." Charles Perrault, best 
known today as an author of children's fairy tales, wrote in a similar vein in 
1688-89 that, on the basis of the arts and sciences, "our age has, in some 
sort, arrived at the summit of perfection." Perrault believed that the rate of 
progress had already begun to slow, and that it was therefore "pleasant to 
think that probably there are not many things for which we need envy 
future generations."13  

For growing numbers of others, however, it was not out of the question 
that progress might continue forever. Bernard de Fontenelle, for example, 
in his 1688 Digression on the Ancients and Moderns distinguished science 
from poetry on the grounds that, whereas it was hardly possible to speak of 
progress in literature or the arts, progress in the sciences was both possible 
and without end. The Abbe de Saint-Pierre in his Observations on the Con-
tinuous Progress of Universal Reason (1737) forecast the improvement of 
human reason and wisdom for a hundred thousand years, if not blocked by 
war, superstition, and the jealousy of rulers." 

Associated with the spirit of progress is a new respect for that which is 
new in the world. Thus Tartaglia in 1537 writes a book with the title Nova 
scientia; Galileo three quarters of a century later proudly writes of Two 
New Sciences, not long after Johannes Kepler describes his Astronomia 
Nova. Giambattista Vico continues this tradition for the historical sciences 
with (in the eighteenth century) his Nova Scienza. Science, together with 
the voyages of discovery and the progress of inventions, was widely recog-
nized as a leading beacon in creating the new. When Ben Jonson wrote 
about "News from the New World," he spoke not of America but of the 
"New World" of the heavens, discovered by the instruments of science.° 
Thomas Sprat in his apology for the Royal Society reasoned that it was "not 
an offence to foster the introduction of New Things, unless that which is 
introduced prove pernicious in itself." Nor should we be frightened of a 
thing simply because it is new: "If to be the Author of new things, be a 
crime; how will the first Civilizers of Men, and makers of Laws, and Foun-
ders of Governments escape? Whatever now delights us in the Works of 
Nature, that excells the rudeness of the first Creation, is New."16  

Science in the Baconian vision was to combine both practical and theo-
retical knowledge, challenging the Greek conception of the "purity" of 
theoretical knowledge unalloyed with practical concerns. Samuel Johnson, 
in good Baconian fashion, compared the "speculist" to one who, secure on 
solid ground, lectures on navigation as if the sea were always smooth and 
the winds favorable.'7  Natural philosophers were supposed to get their 
hands dirty. Typical of Bacon himself (or at least the Baconian legend) is 
that he died from a cold caught while trying to stuff a chicken with snow, 
apparently part of an experiment on the preservation of meat.18  The values 
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of the new science—novelty, democracy, utility, clarity, modesty, confi-
dence in the possibility of progress, trust in "the faith of eyes"—were 
values foreign to classical ideals of scholarship. 

Bacon did not, however, abandon entirely the ideal of theory separated 
from practice. As we shall see, he warned against two dangers: the danger of 
"harvesting the fruits of science before they are ripe" and the danger of the 
"moist heat of the passions" infecting the "dry light of reason." Both of 
these dangers—of knowledge directed too forcefully towards utility and of 
moral knowledge "tainting" the knowledge of nature—were to become 
important elements in subsequent justifications of the neutrality of science. 

No revolution is a perfect one; continuities bind the past to the present. In 
its break with the scholastic heritage, Baconian science preserved an 
interest in truth "for its own sake"; the genius of Bacon's synthesis lay in 
his recognition of what we today might call the "usefulness of useless 
research." Bacon's ethic was a utilitarian one: knowledge is power, and the 
measure of our knowledge of nature is our ability to command her. Yet 
nature has limits, and laws, and will bend only so far. Nature, per Bacon's 
dictum, "to be commanded must be obeyed." 

Nature in Bacon's view must be imitated, but not without care, for 
there are two sorts of potential error. Nature imitated too closely reveals 
only the bare facts of observation; hence the follies of the "empyrick," who 
gathers facts without a guiding design or principle. And nature ignored as a 
result of the dogmas of the "reasoners" also yields no fruit: "The men of 
experiment are like the ant, they only collect and use; the reasoners 
resemble spiders, who make cobwebs out of their own substance. But the 
bee takes a middle course: it gathers its material from the flowers of the 
garden and of the field, but transforms and digests it by a power of its 
own." The prudent middle course is to combine the virtues of both the 
"empiric" and the "reasoner." Bacon supposes himself to have established 
"a true and lawful marriage between the empirical and the rational faculty, 
the unkind and ill-starred divorce and separation of which has thrown into 
confusion all the affairs of the human farnily."" 

Nature for Bacon is of three kinds: free, as in the movement of the 

heavens; in error, as in the production of monsters; and in bondage, as in 

nature wrought by men into experiments. Nature reveals her secrets only in 
the third of these forms—not in freedom or in error, but only "under 
constraint and vexed"—that is, squeezed by human arts into shapes more 
convenient for study, according to the stringent demands of experiments?' 
Experimental science forces nature into new and unfamiliar forms. In this 
sense, modern science originates as much with the abandonment of 
common sense as with its cultivation. 

What concerns us here, however, are the qualifications Bacon raises  
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against his general view that knowledge is power and dependent on prac-
tice. In several of his works, Bacon cautions against the disregard for 
"knowledge for its own sake." In the parable of Atalanta, repeated three 
times in the, New Organon and explicated at length in his book of fables, 
Atalanta stops to pick up the apples cast in her path and thereby loses the 
race. The moral of the story is that it is dangerous to seek the quick and 
easy profit, to harvest the fruits of science before they are ripe. It is not that 
the practical arts are ignoble pursuits. The sun "enters the sewer no less 
than the palace, yet takes no pollution" therefrom. Indeed, "the roads to 
human power and to human knowledge lie close together, and are very near 
the same." Yet we must beware as well, for there are those who will too 
hastily try to bring their researches to useful ends, forgetting that the Lord 
in his method did material work only after a day wherein He created only 
light. However eager we may be for the fruits of science, let us not ruin the 
project but rather "wait for harvest-time" and not attempt to "mow the 
moss" or "reap the green corn."22  

Sprat, too, warned against the corruption of learning produced when 
men stoop "to consult profit too soon." It can only weaken the sciences 
when "not the best, but the most gainful of them flourish." The seeking of 
early profit busies a man about possessing "some pretty prize, while Nature 
itself, with all its mighty Treasures, slips from them," like foolish guards 
who, while picking up coins that a prisoner has dropped "let the prisoner 
himself escape, from whom they might have got a great ransom."23  

Science is to be of use, but not planned exclusively for that use. In the 
New Organon, Bacon distinguishes between experiments of fruit (experi-
menta fructifera) and experiments of light (experimenta lucifera): experi- 
ments which are of immediate use, and experiments which are not. Science 
should be pursued "for its own sake" and not for whatever short-run utili- 
tarian ends may result. He laments the fact that natural philosophy "has 
scarcely ever possessed, especially in these later times, a disengaged and 
whole man (unless it were some monk studying in his cell, or some gen- 
tleman in his country house)." Science has been like a servant, attendant 
upon medicine or mathematics but never courted "with honest affection 
and for her own sake." Like happiness, utility is something found only 
when not sought. Science is thus like fortune, having "somewhat of the 
nature of a woman, that if she be too much wooed she is the farther off."24  

This, then, is the first Baconian caveat: that though knowledge is power, 
and should be based on and contribute to practical knowledge, the power 
of science is not to be gained directly, or immediately, but only through the 
patient accumulation of knowledge through experiments. There is also a 
further caveat, however, one that becomes central to ideologies of subse-
quent centuries. This is the idea that progress in the sciences has been 
hampered by the taint of moral knowledge. 
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In his New Organon, Bacon proposes that progress in the knowledge of 
nature has been hindered by various "idols" that distort our knowledge, 
mingling into the true nature of things the colorations of our own human 
qualities. Idols of the tribe are those frailties of human nature which warp 
our vision of things, as a false mirror bends the true light of nature. Idols of 

the cave are those particular foibles of the individual which further refract 
the light of nature, according to one's own particular education and experi-
ence. Idols of the marketplace are those frailties derived from human associ-
ation, as when the use of ill and unfit words forces and overrules the under-
standing. And finally, idols of the theater are those philosophical dogmas 
preached in the learned schools that prejudice one's thoughts and opin- 

ions.25  
Distortions can also arise, however, from inquiries into the nature of 

morals. Bacon separates moral and natural knowledge as belonging to sepa- 
rate spheres. The "proud knowledge of good and evil" is the product of 
faith and communion with God, whereas the "pure knowledge of nature 
and universality" is the product of observation and communion with 
nature. It is important, he says, not to mix these two kinds of knowledge. 
Bacon warns that moral concerns can easily distort the perceptions of the 
mind—for human understanding "is no dry light," but receives a harmful 
infusion from the will and affections. For what a man had rather were true, 
Bacon writes, he more readily believes. A man thus rejects difficult things 
"from impatience of research," sober things "because they narrow hope," 
and the deeper things of nature "from superstition." The affections color 
and infect one's understanding in innumerable ways. Concern for moral 
knowledge, based on these affections, Bacon considers to have been a hin-
drance to the progress of science since ancient times. The seven wise men 
of ancient Greece (all but Thales) applied themselves not to natural philos-
ophy but to morals and politics. As a consequence, even after Socrates had 
drawn down philosophy from heaven to earth, "moral philosophy became 
more fashionable than ever, and diverted the minds of men from the philos-
ophy of nature." It is directly after this passage that we hear Bacon's com-
plaint that philosophy has never possessed "a disengaged and whole man," 
practicing science "for its own sake."26  

Both of these caveats—the danger of knowledge applied too soon and 
the taint of moral knowledge—are important in subsequent conceptions of 
the neutrality of science (see Part II). An element of fear was also involved. 

In his Great Instauration, Bacon writes that while knowledge of nature is 
safe, knowledge of morals invites danger. It was not "pure and uncorrupted 
natural knowledge" that gave occasion to the fall of mari, it was "the ambi-
tious and proud desire of moral knowledge to judge of good and evil to the 
end that man may revolt from God and give laws to himself."27  Moral 

knowledge is thus dangerous knowledge. It was recognition of this danger  
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that resulted in the rejection of morals as the proper object of study for the 
later Baconians, in circumstances surrounding the "royalist compromise" 
of early English science. 

Baconian science in the years of the Interregnum (1640-1660) under Crom-
well was an integral part of larger struggles for political, religious, and edu-
cational reform. Science was to serve the glory of God and the good of 
man; early natural philosophers were optimistic for the prospects of their 
new endeavors. As Thomas Macaulay tells it, philosophers were enchanted 
as "dreams of perfect forms of government made way for dreams of wings 
with which men were to fly from the Tower to the Abbey, and of double-
keeled ships which were never to founder in the fiercest storm." 

But the scope of science is often constrained by the social forms into 
which it is organized. With the restoration of Charles II to the throne in 
1660, science was restricted in the ground that it might cover. The king's 
decree granting fellows of the Royal Society of London rights to assemble, 
to correspond with foreign members, to publish free from censorship, to 
dissect bodies of executed criminals, and so forth, was granted with the 
understanding that the "Business and Design" of the society, in the words 
of Robert Hooke, was "To improve the knowledge of natural things, and 
all useful Arts, Manufactures, Mechanics, Practices, Engynes and Inven-
tions by Experiments (not meddling with Divinity, Metaphysics, Moralls, 
Politicks, Grammar, Rhetoric, or Logick)." Sir Robert Moray, the "soul" 
of the early Royal Society by one account, in a letter of 1665 to Christiaan 
Huygens pointed out that the Philosophical Transactions of the society 
would be "much more philosophical" than its French counterpart, the 
Journal des Savants, but still that it would not "interfere with legal or 
theological matters." Thomas Sprat, too, proclaimed that the subjects 
investigated by the Royal Society could include God, man, or nature; but 
that with respect to the first, the members of the society would "meddle no 
otherwise with Divine things, than onely as the Power, and Wisdom, and 
Goodness of the Creator, is displayed in the admirable order, and work-
manship of the Creatures." Science, in other words, would celebrate God's 
creations, not challenge theological doctrines.28  

The institutionalization of modern science is also marked by new 
attempts to define the scientific personality. Sprat, in his History of the 
Royal Society, argued that the calm of the natural philosopher was to be 
contrast with the reformist zeal of the political or religious enthusiast. The 
ncients, Sprat claimed, were men of hot and hasty minds, preoccupied 
ith war and strife. The Romans only conquered, the Christians only quar-

reled. But the men of the Royal Society, by contrast, had labored "to sepa-
rate the knowledge of Nature, from the colours of Rhetorick, the devices of 
ancy . . . ; to enlarge it from the service of private interest." Natural phi- 
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"naked and open" for all the world to see and judge. Descartes asked that 
philosophical ideas be "clear and distinct," and hence amenable to rea-
soning and empirical test. John Wilkins's 1668 Essay Towards a Real Char-
acter and a Philosophical Language championed "the distinct expression of 
all things and notions that fall under discourse" in a language in which 
things—not words—would be primary and well-chosen words would 
reflect the true nature of things.34  The achievement of clarity was to be a 
historic mission: in regaining the original "nakedness" and simplicity of 
speech, the confusions of the scholastics might thereby be overcome and 
the understanding men shared before the Tower of Babel might once again 
be restored. "Ornaments of speech" were to be avoided, as philosophy 
would move from words to things, from the artificial languages of the var-
ious nations to the natural language of the Garden. 

Incredible as it seems today, much early discussion of the question of 
style in early modern science was associated with this effort to restore the 
language and philosophy of Adam. Adam, in Bacon's view, had spoken 
before the Fall a "pure language," recognizing the true names of things with 
a "nakedness of the mind" that was "as nakedness of the body once was, 
the companion of innocence and simplicity." The goal of philosophical 
language was to restore the nakedness of speech men shared before the Fall. 
This was a goal of the Royal Society of London, as well. Both Wilkins and 
Robert Boyle proposed remedies: Boyle in 1647 expressed his hopes that a 
clarification of language "will in good part make amends to mankind for 
what their pride lost them at the tower of Babel." Henry Stubbe, the 
Galenic physician, found the Baconian attempt to link the mission of sci-
ence with the return to grace a curious one—so curious, in fact, that he 
chided his fellow virtuoso Thomas Sprat for presenting the matter "as if 
natural and experimental philosophy, not natural theology, had been the 
religion of paradise."35  

Efforts to replace the scholarly language of Latin by local or national 
dialects can also be understood in this context. Latin came under attack in 
the early decades of the century, as philosophers sought a broader audience 
for their works outside the universities. Galileo published his Dialogue 
Concerning the Two Chief World Systems in Italian, having it translated into 
Latin shortly thereafter. Bacon wrote a number of his works in English. 
Descartes, whose own Discourse on Method (1637) was published in 
French, once claimed that "there is no more sense in studying Latin and 
Greek than old Breton or Swiss German."36  By the end of the seventeenth 
century the use of Latin in scholarly publications was in rapid decline. 
Newton's Principia was published in Latin in 1687, his Optics in English in 
1704. While Latin remained in use in certain fields (medical and scientific 
nomenclature, for example), by the middle of the eighteenth century it had 
become anachronistic for English or French scholars to publish in Latin. In 
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losophers had pledged to maintain that "calmness and unpassionate even- 
ness of the true Philosophical Spirit," a spirit lacking among the proponents 
of scholastic dogma. Dogma, Sprat wrote, that "most pernicious of tem-
pers," leads men to undervalue other men's labors, even to fight moral 

putes: "the Natural Philosopher is to begin, where the moral ends."
29  

On the Continent, too, scientific academies proclaimed the "neutraliza-
tion" of science in the course of its political incorporation. The Accademia 
del Cimento announced its intent to avoid "Controversie with any, or 
engage in any Nice Disputation, or heat of Contradiction." And Christiaan 
Huygens, describing early plans for the French Academie Royale des Sci-
ences in his 1663 "Projet de la Compagnie des Sciences et des Arts," sug-
gested the proviso that "in sittings of the Academie neither the secrets of 
religion nor the affairs of the state shall be entered upon; and if, from time 
to time, discussion should turn to metaphysics, or morals, or history or 
grammar, this shall only be in passing and insofar as they pertain to physics 

or to exchanges among men. 
George P. Murdock argues in his Culture and Society that professional-

ization always involves the loss of something, through restrictions on the 
form and content of a discipline." Professions are exclusive. This appears 
to be true, not just for recent professional associations but for the forma-
tion of any school or discipline. Above the door of Plato's Academy were 
inscribed the words, "Enter only those who know geometry." Thomas 
Hobbes excluded God and the angels from philosophy, on the grounds that 
philosophy could study only that which shows evidence of growth or 
decay—which supernatural beings do not. Hobbes also excluded history, 
both natural and political, on the grounds that historical knowledge was 
"but experience, or authority, and not ratiocination"; astrology, on the 
grounds that it was not well-founded; and doctrines centered on the wor-
ship of God, on the grounds that these were based on faith, not knowl-

edge.32  William Petty in his Political Anatomy of Ireland and his Political 

Arithmetick 
declared that he "professes no politicks" and that he intended 

to express himself only "in Terms of 
Number, Weight, or Measure; to use 

only Arguments of Sense, and to consider only such Causes as have visible 
Foundations in Nature; leaving those that depend upon the mutable Minds, 
Opinions, Appetites and Passions of particular Men, to the consideration 

of Others."33  
Petty's oft-quoted maxim demonstrates that restrictions in modern sci-

ence extend to questions of form as well as content. The language scientists 

should use becomes of particular importance; indeed, how something is 

said is often as important as what one is saying—form is often a key 
t
to 

content. Bacon and his seventeenth-century followers insisted that he 
works of science be presented in plain and ordinary language, appearing 
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2S0 popular editions), was accused of having sacrificed substance for style, 
and his career eventually suffered. In one instance he was derided for intro-
ducing a new member to the Academie Francaise as ce jeune homme de 
trente ans, when in fact the man in question was vingt-sept ans, which 
Buffon apparently felt to have an insufficiently poetic ring. His early works 
were written at a time when literature was not yet divorced from science; 
by the end of his life, and especially in the wake of the French Revolution, 
his polished "royal" prose had fallen from scientific favor. Erasmus 
Darwin's 1798 Loves of the Plants may be the last example of an original 
contribution to science written entirely as a poem.39  

The scientific attack on superfluous language or flowery rhetoric was 
part of a larger attempt to replace the elaborate prose of the aristocratic 
man or woman of letters with a more concise, "business-like" style suited 
to the practical mentality of the emerging bourgeoisie. In England, it was 
also an attack on other aspects of society—notably women, the French, 
and the ancients. One should recall the class and gender character of early 
modern science. Baconian natural philosophy was championed by men 
who felt themselves more comfortable in the shops of merchants than the 
halls of academe or the courts of nobility; the flowery prose of the aristo-
crat was a luxury the men of science did not want. In Germany and in 
France, women were often leaders in the aristocratic salons where philoso-
phers met for informal discussion or experimentation. When philosophers 
criticized ornamental speech as feminine or aristocratic (or French, as the 
British sometimes argued), it was often the woman-dominated, salon-style 
of inquiry they had in mind. Rousseau attributed the decay of French intel-
lectual life to the power of the salons (where women gathered together a 
"harem" of effeminate men); Pierre Bayle claimed that the marriage of a 
man of science was a waste of national resources. When the salons col-
lapsed during the French Revolution, so did one of the institutions where 
women had been able to pursue philosophical inquiry.4° 

Women were excluded from the leading academies of Europe—the 
Royal Society, the Acaddmie des Sciences, the Berlin Akademie der Wissen-
schaften—until late in the twentieth century, despite the fact that women 
often engaged privately in science. But women were not the only group 
excluded. In 1784 the Royal Society of London announced that shortly 

ould be published A History of certain late Exclusions from the Royal 
Society, "In which it is shewn, that neither Mathematicians, nor Country 
Physicians, nor London Physicians, nor Army Agents, nor Practical Astron-
omers nor Authors, nor Scholars by Profession of any description, are 
proper persons to be made Fellows of the Royal Society of London, insti-
tuted for the Promotion of Natural Knowledge."'" 

The exclusion of "Moralls, Politics, and Rhetorick" was therefore only 
part of a larger series of exclusions touching upon the form, content, and 
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Germany, the medieval scholastic tradition lasted a few decades longer. 
Kant's inaugural dissertation of 1770, for example, was published virtually 
Even in Germany, however, publication in Latin after 1800 was  
guaranteed to relegate a work to obscurity. 

Opposition to Latin was, among other things, political. Gutenberg's 
invention of printing by moveable type (in 1453) made possible the mass 
distribution of written materials; scholars who continued to write in a lan-
guage foreign to their countrymen could be criticized as elitist. Nicholas 
Culpepper in 1648 accused physicians of using Latin to hide the truth from 
their patients; English Puritans identified Latin with the despised Catholic 
Church. John Webster, an early advocate of introducing Baconian methods 
into British universities, ridiculed the learning of Latin as "toilsome, almost 

At the same time that Latin began to decline as the 
lingua franca of lost labor." 

Western scholarly discourse, others sought to devise some "artificial char-

acter" to replace Latin as a common medium of c
ommunication. Chinese 

and hieroglyphics were held up (wrongly) as languages capturing reality not 
by words but by pictures; the Lunarians of Francis Godwin's 1638 

Man in 

the Moon 
(the first English work of science fiction) were given to speak a 

universal language clearly modeled on Chinese (consisting "much of 
Tunes"). Descartes, Wilkins, and Leibniz each sought to create a universal 
character—an effort that for Leibniz resulted in his invention of the "base 
two" number system used in computer assembly languages today. Wilkins 
hoped that the construction of a common language might heal the religious 

conflicts ravaging England 37  
One important consequence of efforts to eliminate ornaments of speech 

from scientific discourse was a dramatic narrowing of the acceptable 
bounds of scientific style. Metaphor and analogy both came under attack as 
either useless or deceptive. Hobbes complained that "men use words meta-
phorically; that is, in other sense than that they are ordained for; and 
thereby deceive others." Sprat urged that eloquence "be banished out of all 
civil societies, as a thing fatal to peace and good manners." Samuel Parker, 
also of the Royal Society, advocated an act of parliament to stop preachers 

from using metaphors.38  A century later, it was in revolt against such atti-
tudes that romantic philosophers such as Rousseau accused Descartes of 

having tried "to cut the throat of poetry." 
Wolf Lepenies has described what he calls the 

Entliterarisierung (de-

literarization) of the sciences—the gradual acceptance by scientists of the 
belief that the presence of poetry or other literary frills in a scholarly text 
was grounds for suspecting its scientific substance. In the eighteenth cen-
tury, poetic expression is increasingly contrasted with the clarity and hon-
esty of scientific style. Georges Louis Leclerc, comte de Buffon, one of the 

nulgt nonular writers of the century (his 
Histoire Naturelle went through 
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personnel of science in seventeenth- and eighteenth-century Europe. Part 
of this, as I have already suggested, concerned certain notions of what was 
required to secure reliable knowledge. But there was also a political ele-
ment. Moral knowledge was dangerous knowledge, and to secure institu-
tional legitimacy, the founders of the first scientific societies promised to 

ignore moral concerns. 
The conformity of science to intellectual fashion or political 

expediency has a long history, and will no doubt have a long future. 
J. L. McIntyre, in his book on Giordano Bruno, recalls how, achel

according 
and 

to 

the statutes of Oxford prior to the seventeenth century, "Bors  
Masters who did not follow Aristotle faithfully were liable to a fine of five 
shillings for every point of divergence, and for every fault committed 

against the Logic of the Organon."42  In the institutionalization of modern 

science, it was not just a case of conformity but of exc hange: science 
needed funding, and the Crown needed gunpowder.

°  In the bargain 

struck, scientists received funds and social space to work (especially 
freedom from censorship), but traded away all rights to moral disputation 
and political engagement. Self-censorship replaced state censorship in the 
bargain that was struck. The institutionalization of science, in other words, 
was bought at a certain price: science would not interfere in matters of 
state, if the state would not interfere in matters of science. 

3 

The Devalorization of Being 

The emphasis upon scientific neutrality in Restoration England was part of 
a broader shift in the place of value in the world—a shift that sees the rise 
of a new and quintessentially modern ethical ontology. Value for the 
ancients lay in the world itself—a hierarchy of perfection rose from the fires 
of hell to the spheres of heaven, from earthly potentia to celestial actualia. 
For the ancients, the natural order was an ethical order—there was telos in 
all physis—the order of nature was not separate from the order of the 
good. The ethical order was a natural one: morality was rewarded with 
good crops and good fortune; crimes were punished by plagues or natural 
disasters. 

For the moderns, things are different. Alexandre Koyre in his From the 
Closed World to the Infinite Universe has argued that the key transforma-
tion in the rise of modern science was not, as some have argued, the change 
from theoria to praxis, or from scientia contemplativa to scientia activa, but 
rather the destruction of the medieval cosmos and the "geometrization" of 
space. The Aristotelian universe was an ethical universe: all things moved 
toward their "natural ends" in concert with that perfect harmony that 
ruled the universe. The cosmos was also hierarchical, ranked from the 
meanness of earthly things below to the perfection of the starry sky above. 
On the earth, the four elements rose from one to the other in ascending 
layers—first earth, then water, air, and fire. Above these four terrestrial 
lements (or essences) was the fifth and perfect essence (the so-called ether 

or quint-essence), constituting the realm of the seven planets (including the 
sun and the moon) and the fixed stars, all perfect and unchanging. 
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Cusa's and Galileo's are new views of nature—views that challenged the 
classical ideal of a corrupt earth beneath the perfect heavens. But more was 
at stake than the question of the nobility of the earth or the corruptibility 
of the heavens. In Charles Gillispie's words, Galileo "stripped from the 
skeleton of the cosmos the obscuring layers of sentience and pious moral 
and edifying lesson," leaving us instead "the hard, straight bones of 
Euclidean dimension, Platonism bleached bare, sterilized of its mystical 
nonsense in the Tuscan sun."3  The scientific revolution is a revolution in 
our views of value, not just our views of nature. Value in the modern world 
is a human creation—the product of human arts and labors. The natural 
order is no longer a moral one; the cosmos is indifferent to the plight of 
humans. Things may be good or bad, but only in their relation to humans 
or their actions. Something is good if it pleases us or may be put to use. 
Value is no longer etched in the nature of things: "Being," in the expression 
of Koyrt, has been "devalorized." 

The changes that emerge with this "devalorization of Being" are dra-
matic. Consider the transformation in the idea of cause. Aristotle in his 
Physics had argued that in order to understand a thing one must consider 
four causes: material, formal, efficient (or moving), and final (there was also 
the "first cause" or unmoved mover—God—responsible for setting every-
thing in motion in the first place). A house, for example, is a product of 
each of these four causes. Its material cause is wood, the substance of which 
it is made. Its formal cause is the plan or design according to which it is 
made. The moving cause is the carpenter who puts the pieces together; and 
the final cause (or goal) is the house itself, providing shelter for those who 
live in it. 

All that remains today of Aristotle's four causes is the "moving" or 
efficient cause. The shape or substance of a thing we no longer consider 
part of its cause; nor are we satisfied with assurances that it rains "to make 
the crops grow." The ancient world view was teleological (from telos = goal 
or purpose)—to know a thing was to know its purpose, not just its form or 
substance or the moving force bringing it into being. 

The teleological world view comes under attack in early modern sci- 
ence. Aquinas had already restricted final cause to the end-product itself (an 
olive tree—not the human use of its oil—is the "final cause" of an olive 
seed). And by the turn of the seventeenth century the notion of final cause 
has been largely expunged from physics. Francis Bacon restricts the object 
of physics to the study of "the efficient cause, and of matter." Galileo, in 
his pioneering treatise on Two New Sciences (statics and kinematics), aban- 
dons the entire notion of causes. He still distinguishes between "violent" 
and "natural" motion (the upward and downward motion of a projectile, 
for example), but these are no longer entirely different qualities but rather 
conveniences in describing the motion of a body—first decelerating 
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For the ancients, each of these spheres—the terrestrial and celestial—
had its own distinctive laws. The "ethereal" celestial sphere circumnavi-
gated the earth with a motion described by that simplest of all curves, the 
circle (or circles upon circles if observation so demanded, as in the peren-
nial problem of the retrograde motion of the planets). Objects in the terres-
trial sphere—including everything below the sphere of the moon—moved 
according to a quite different physics. Earthly objects possessed either 
gravity or levity, causing them to want to move either down or up. That 
which was heavy tended to fall toward the earth; that which was light 
tended to rise toward the heavens. Observation accorded with this hier-
archy—air forced into water rose as bubbles, earth placed in water sank to 
the bottom. All things in this word occurred for a purpose: the arrow shot 

into the sky returned to the earth,

l
it s natural place, and in doing so fulfilled 

its natural end. With the rise of modern science, however, the closed and hierarchically 
ordered world of the ancients is replaced by a geometrized, Euclidean con-
ception of the universe as infinite in extent and everywhere the same. The 
turning point in the rise of modern science, for Koyre, is the rupture of 
the natural from the moral order: the world of value is finally torn from the 
world of fact. Nicholas of Cusa in the fifteenth century was among the first 
to challenge the doctrine of two entirely separate spheres—one perfect and 
heavenly, the other corruptible and earthly. The inhabitants of the moon 
and the sun were still, in Cusa's view, more perfect than those of the earth. 
But there was now only one universal world, within which everything influ-
enced everything else; hence, one had no reason to believe that change and 
decay occurred only on the earth and not everywhere in the universe. Cor-
ruption and decay was everywhere the same, for the spirit of God was in all 

things and in all things the same.' 
Galileo was to continue the process of recasting the universe. With his 

telescope, he is the first to find (in 1609-1610) that the sun has spots, the 
moon has mountains, Saturn has rings, Venus has phases, and Jupiter has 
moons. The heavens, in other words, are not perfect. But neither is the 

earth ignoble. In his 
Dialogue Concerning the Two Chief World Slys 

ls
tems, 

Galileo has Simplicius ridicule those who value "precious" jewe over 
"base" earth and soil. It is only scarcity or plenty that makes things pre-
cious or worthless; indeed, he says, if soil were something difficult to find, 
princes would exchange a cartload of gold for soil to plant a jasmine in a 
pot or to sow an orange seed and watch it grow. Galileo criticized those 
who found beauty only in the timeless or immutable—it was fear of death, 
he argued, that made them loathe the transient and earthly, numb to the 
beauties of a fragile earth. With others of his time, Galileo articulated a 
different view—that the earth is nobler the way it is, alterable and in flux, 
than if it were a mass of stone, "even a solid diamond," hard and invariant.

2  
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Early modern philosophers rejected the secretive character of magic. 
Techniques that could be made public were to be accepted; those that were 
to remain secret were not. Like magic, modern science was practical; but 
unlike magic, it was public. Philosophers also came to reject the kinds of 
forces appealed to in magical manipulations. Magicians had long appealed 
to nonmaterial forces—principles of affinity, contagion, and correspon-
dence—to produce some desired effect. According to the "doctrine of sig-
natures," for example, every herb bears some visible sign of its medicinal 
value (herbs used to treat liver ailments, for example, were likely to be liver-
colored). According to the doctrine of correspondences, various parts of 
the world answer to or resonate with one another, independent of any 
physical contact. The Rosicrucian physician Robert Fludd (1574-1637) 
believed not only that magnetism could be harnessed to cure certain ills, 
such as a knife wound, but that one should apply the salve to the weapon 
that inflicted the wound—in this case, the bloodied knife. The logic here 
was that the wound and the wounding instrument are connected by a series 
of correspondences and that by appropriate means it is possible to draw 
lost spirits back into the body. Magical manipulations generally assumed 
both that "like effects like" and "like affects like."7  

Early modern scientists rejected the principle of affinity, supposing 
instead (with Aristotle) that effects must be proximate to their causes. They 
rejected the power of words and proposed a science that would focus 
instead on things. They rejected the notion of a correspondence between 
micro- and macrocosm in favor of the view that there are universal laws 
that control both the large and the small. And they rejected the secrecy 
enjoined by magicians and tradesmen alike, protesting that science 
advances more easily in the light than in the dark. 

It is true that, even into the latter part of seventeenth century, many 
natural philosophers entertained the possibility of one or another form of 
natural magic. Both Galileo and Newton still dabbled in alchemy (Newton 
also wrote a book on the Apocalypse); Bacon considered magic (as part of 
metaphysics) to allow an even greater command over nature than could be 
gained through physics. But such views were increasingly in the minority—
and Newton, one should note, kept his alchemical work secret. John Ray 
rejected the idea of signatures in the classification of plants; Descartes dis-
paraged the "disreputable doctrines" of alchemy and astrology in his Dis-
course on Method. John Harris's 1704 Universal Dictionary of the Arts and 
Sciences dismissed astrology as "a ridiculous piece of foolery" and alchemy 
as "an art which begins with lying [and] . . . ends with beggary."8  The 
secrecy in which magical principles had been shrouded also began to be 
ifted. Magnetism and electricity, previously cloaked in magic, received a 
purely naturalistic, even mechanical explanation. Much of alchemy was 
incorporated into chemistry, much of medical magic into medicine. By the 
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upward then accelerating downward, the difference not intereste 
being dn 

in  
oly 

 the cause 
in the math- 

or 
erratical sign of the movement. Galileo was  
quality of motion at all, but rather in what he called the axioms the 

of 

motion—mathematical principles which coul be used to pre 
movement of an object in a general fashion. (The 

d
of purpose, goal, language  

and design continues in fields outside physics, as we shall see 
e in a mo

ation 
ment. 

Robert Boyle reported that William Harvey discovered th circul
of 

the blood after his realization that "so Provident a Cause as Nature"purpose 
would 

not have placed valves in the veins unless there was some design or 
'purpose

for them, namely, to keep the venous blood moving toward the heart and 

the arterial blood away.)5  
The fate of magic is also tied to these changes. Magic begins 

to decline, 

as 
links are broken between words and things, natural 

forces and moral 

fortunes. Power in the secular order is no longer veshad
ted in words or coinci- 

dence or similitude, but only in things. Paracelsus
thought that ferns 

could be used as medicine for stab wouns, ecause the leaves look like 

stitches. Palmists and physiognomists believed b 
that the  

be read in the lines of his hands or thc bumps on his head. For the magi, an 
intricate web of correspondences joined macrocosm and microcosm; it was 
possible to believe that music made from the strings of wolf gut and sheep 
gut would not harmonize, because of the struggle that must always exist 

between these animals. For
are broken. Diamonds 

no longer destroy magnets, garlic no longer detec

k
ts unfaithful women. 

The relations of science and magic are now thought to be more com- the 
plex than when Bronislaw Malinowski contrasted science, 

"founded on  

conviction that experience, effort, and reason are valid," with magic, based 
on the belief that "hope cannot fail nor desire deceive." Historians have 
shown that many of the earth-shaking achievements of the scientific revolu-
tion—Copernicus's model of the heliocentric universe; Harvey's discovery 
of the circulation of the blood; Bruno's postulate of the infinity of 
worlds—were inspired by magical (and specifically Hermetical) ideas. Fur-
thermore, certain goals of magic—the achievement of some practical effect 
through manipulation of the forces of nature, for example—were close to 
those of early modern science. The magi wanted to transmute base metal 
into gold, heal wounds, or otherwise increase one's fortune by harnessing 
occult or hidden forces. Ma is was like technology, except that it appealed 

to esoteric forces rather than those commonly known.orms
f In fact, as Bert 

Hansen points out, what separated magic from other
of tech 

skill was often nothing more than this e soteric character: treatmn one con-
rare medicinal herb, for example, might be considered magical i 
text but quite unmagical in another, once the procedure became generally 
known. (Whether the procedure was effective was not necessarily relevant 

c :tom cs-rlIc as magic.)6  
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through the eighteenth century animals were brought before European 
courts of law and prosecuted for various crimes. Pigs, horses, birds, and 
even insects could be tried, convicted, and punished for crimes such as 
homicide, theft, and the destruction of property." In 1386, for example, an 
infanticidal sow was executed in the Norman city of Falaise, a scene which 
was depicted in the west wall of the Church of Holy Trinity in that city. In 
1516, officials of Troyes pronounced a sentence on certain insects which 
had destroyed the local vines. And as late as 1685, a wolf supposed to be 
the reincarnation of a deceased mayor of Ansbach was captured after 
having devoured several women and children; the wolf was tried for murder 
and, with its carcass dressed as a man with a chestnut wig, mask, and long 
white beard, was finally condemned to be hung by order of the local court. 
Such prosecutions continued in sporadic forms, even into the eighteenth 
century.'2  

Many early trials of animals were connected with church practices. The 
Catholic Church would typically excommunicate animals such as rats, 
mice, snails, snakes, or frogs for creating a pestilence or other nuisance. 
Such acts could be preventive as well as vindictive. In 1710 the bishop of 
Grignon, near the Cote d'Or, excommunicated a group of insects for 
destroying trees and thus robbing the local people of fruit.13  

What these examples illustrate is that until well into the eighteenth 
century, nature commonly carried moral weight and implication. With the 
growing separation between natural and positive justice, however, as 
between secular (material) and spiritual (nonmaterial) life, human moral and 
nonhuman natural spheres are increasingly isolated from one another. 
Moral lessons begin to disappear from books on nature; the cosmos is 
conceived less and less to "care" about the fate of humans. In 1668, Jean 
Racine mocked the prosecution of a dog for a stealing a capon in his Les 
Plaideurs. Two decades later, Pierre Bayle could scoff at the idea that the 
comet of 1680 spelled doom for the peoples of Europe. By the beginning of 
the nineteenth century, most of Europe's leading philosophers were united 
in arguing that nature cannot be seen as the source of either moral messages 
or proofs of the existence of God." 

Most, but not all. Especially in Britain, the early nineteenth century 
witnessed the flowering of the movement known as natural theology, a 
body of doctrine that was to become the object of Darwin's ridicule but 
also his respect. With its strong emphasis upon the presence of God's hand 
in nature, natural theology represented a countervailing trend in the move 
to separate religion from science, an argument against the view, attributed 
to Cardinal Caesar Baronius in the sixteenth century, that the purpose of 
the Bible was to teach us "not how the heavens go, but how to go to 
eaven " 

We are of course familiar with stories of religious persecution of scien- 
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nineteenth century it becomes difficult for many even to imagine that philo-
sophical giants like Newton and Galileo had concerned themselves with 

such affairs .9  
Secrecy, emphasis upon the power of words, the principles of affinity 

and correspondence, the doctrine of signatures, the view that microcosm 
reflects macrocosm—these were all eventually rejected in one form or 
another in early modern science. But more even than the form of discourse 
or the character of physical force was involved in this rejection. Ultimately,. 

it was the ethical ontology 
of the magical world view that put it at odds with 

modern science. In the magical view, certain numbers were inherently good 
or evil; events of the heavens spelled doom or fortune for people on earth. 
The magical world presupposed that good and evil are 

cosmological con-

cepts—and that with proper images or incantations one could harness the 

forces of the cosmos and turn them to one's advantage. 
For materialists, such ideas were anathema. Thomas Hobies

bes, for 

example, recognized that humans tend to project human qualit onto 

inanimate objects; in his great Leviathan, the English materialist note 
thei 

 d that 

people tend to measure other things, as well as other men, against
r n 

feelings and desires. People assume that things in motion tend toward rest, 
like men who, growing weary, seek repose. Whereas Aristotelian 

to philoso- 
cupy 

phers claimed that bodies fall out of an appetite to rest, moving oc  
their natural and proper place, Hobbes says that in reality it is only man 
who has an appetite, only man who has passion and reason. 

Man and 

rational are terms of equal extent. 
Value in Hobbes's view lies not in the structure of the cosmos but in the 

productions of humans. Value is made by humans and hence will be esti-
mated differently among them. All men feel passions; all desire and fear, 
hope and love. But the objects of passions will depend upon one's educa-
tion and constitution. Desires are at base material, "motions" towar is 

d 

things that have excited our appetites. And judgment that a thing is good  
nothing more than an expression of our feelings of desire—our tendency d with 

of 

motion—toward that thing. Good and evil are only words use  
respect to a certain person's desires or aversions. There is thus no moral 
absolute, no "common rule of good and evil to be taken from the nature of 

the objects themselves"; these are taken from the judgment ore
f man

nt, iv 
or, 

when in commonwealth, from an arbiter or judge acting a 
representative 

of the people. Pleasure is the appearance or sense of good; displeasure the 
sense of evil. But good or evil do not exist in the things themselves: there is 

no ultimate end or greatest good 
ffinis ultimus, summum bonum).10  

Critiques of cosmology, causality, and magic were all elements in the 
collapse of value in the universe, the "devalorization of Being." Consider 
one further example: the curious case of trials and punishment of animals 

in Pariv 
modern Europe. Odd as it seems today, from the thirteenth 
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sonous animals were created for terrifying man, in order that he might be 
made aware of the final punishment of hell." This was a common view, 
even in the eighteenth and much of the nineteenth century. John Wesley, 
the Methodist cleric, maintained that before the Fall no animal "attempted 
to devour or in any wise hurt" another; the spider was "as harmless as the 
fly, and did not lie in wait for blood." Serpents were said to have originally 
stood erect, walked, and talked; only later were they forced to go on their 
bellies. According to the educator and diplomat Andrew White, author of 
the widely read History of the Warfare of Science with Theology in Chris-
tendom, it was not until the nineteenth century, when geologists discovered 
"vast multitudes of carnivorous creatures, many of them with half-digested 
remains of other animals in their stomachs," that people were forced to 
realize that beasts had been vicious long before the appearance of humans 
on the planet's 

The problem of evil or useless creatures was a vexatious one. Augustine 
of Hippo confessed that it was unknown to him why "mice and frogs were 
created, or flies and worms." All creatures, in his view, were either useful, 
hurtful, or superfluous. It was clear why God had made the useful ones—
but what about the others? Superfluous animals were of no use to humans, 
yet their creation guaranteed that "the whole design of the universe is 
thereby completed and finished." And as for the hurtful creatures, "we are 
either punished or disciplined or terrified by them, so that we may not 
cherish and love this life." Augustine was reluctant to invoke demons, but 
Martin Luther was less hesitant: in his view, flies were not merely super-
fluous—they were sent by the devil to vex a man while he is reading." 

Such was the world in the human-centered cosmos: Adam gave names 
to animals—the task of science was to recover these names. Plants were 
classified by use, animals by aesthetic qualities (symmetry, elevation above 
the earth) or their resemblance to humans. In medieval "bestiaries," paral-
lels were drawn between human morals and the lives of the beasts: the 
phoenix rising from the ashes proved the doctrine of resurrection; the mis-
chief of monkeys proved the existence of demons. And so forth and so on. 
Nature was not neutral: there were good animals and bad ones. This was 
the tradition Francis Bacon drew upon for his comparison of scholars, 
cientists, and empirics with spiders, bees, and ants; Mandeville's Fable of 
he Bees also played upon such metaphors. 

In England, William Paley was the leading figure in this tradition in the 
early years of the nineteenth century. In 1802 he published his Natural 
Theology; Or, Evidences of the Existence and Attributes of the Deity, a book 
that was to become required reading in British universities for several 
decades. Paley begins by asking his reader to imagine finding a pocket 
watch on the path while out for a walk. Would we ever seriously imagine 
that such a device could have been produced by accident? Certainly not— 
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tific innovators. Giordano Bruno was burned at the stake in 1600 for 
upholding the doctrine of the plurality of worlds; Galileo was imprisoned 
for having taught that it is the earth, not the sun, that moves. And there are 
many other examples: Linnaeus was denounced for having classified plants 

by their sexuality; Buffon was forced
" 

 to recant his theory of the earth as 

"contrary to the narrative of Moses. 
The boundary between science and religion, however, is a shifting one. 

Prior to the second half of the nineteenth century science and religion were 
often seen as compatible or even inseparable. Many scientists were trained 
for the clergy: Pierre Gassendi (1592-1655), for example, was an ordained 

priest who attempted to reconcile mechanisticd atomism 
e w ate

ith Christian 
to 

dogma; Robert Boyle (1627-1691) bequeathe in his st
monies  

found a lecture series devoted to the defense of Christianity against unbe-
lievers. John Wilkins was a bishop in the Anglican Church, as were Thomas 

Sprat and Samuel Parker. Most natural phil
natural religion." were eithe" (Darwin 

r rational 

supernaturalists or defenders of some sort of "  
himself began his education training for the ministry.) Scientists commonly 
studied nature to celebrate the power and wisdom of God's creation: this 
was the natural-theological vision, the view that (in the Dutch naturalist Jan 

Swammerdam's words) 
natom 

if one were
" 

astute, one could find proof of "the 

glory of God in the a y of the louse. 
Natural philosophers held sharply differing views on the question of 

how or even whether God intervened in the workings of the world. 
Newton believed God to be continually acting in the world; indeed, gravity 
itself was made possible by the sensorium of God in the world. God ma the 

de 

possible action at a distance; God intervened periodically to re-adjust  
planets in their orbits. For Descartes and his followers, this idea was repug-
nant. God did not intervene in the natural course of events; instead, He 
created natural laws when He brought the world into being, th therat  t

eaftee r 

retiring to the sidelines. (Laplace in the eighteenth century proved
h 

periodic "adjustments" postulated by Newton were not necessary for the 
solar system to remain stable.) Alexandre Koyre distinguished these two 
kinds of views by speaking of the "God of the workday" and the "God of 

the Sabbath." For those who celebrated the hand of God in nature there was one 
perennial problem: if nature is the product of intelligent design, why is 

there so much evil 
in the world? Why has God created useless or pernicious 

creatures—such as tigers and serpents, thorns and thistles? man there had 
ne common 

theory was that prior to Adam's temptation and the Fall of 
 

been no conflict among animals: no poison, no ferocity. Augustine, for 

example, claimed that the vegetable and an
kingdoms were both cursed 

as a result of Adam's sin. The Venerable Bede expressed the view that 
onerous creatures had been created for a specific purpose: "fierce and poi- 
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we recognize instantly that such a device, so carefully designed, is the 
product not of chance but of intelligence. Imagine further, he asks, that the 
watch is not an ordinary watch but has built within it a tiny system of lathes 
and hammers, all of which acting together have the marvelous capacity to 
produce other watches, similar to the first. What would we think of such a 
watch? Would we not be even more convinced that an intelligence had 
created it, and would this not make us wonder even more at the greatness 
and intelligence of its creator? Such is the case, Paley argues, in the natural 
world. The evidence of creation is all around us: look at the membrane 
protecting a fish's eye, or at how the lens is perfectly adapted to the refrac-
tive index of water. Look at the armored tail of the lobster, and how per- 
fectly it protects the creature from the attacks of voracious fish. How fortu-
nate that the world is created the way it is! How fortunate for spiders that 
they make such excellent webs, given that they cannot fly and hence cannot 
procure their food by any other means. 

This was the purpose of natural theology: to examine the mechanical 
contrivances in the world around us for answers to the question, Why? 

Why do young deer have no horns? Because they otherwise would spike 
their mothers' udders. Why did ancient fish have such strong protective 
plates? To protect them from the high temperatures of early oceans. There 
is fortune even in the physical world: How fortunate it is that particles of 
light exert no force upon us when the sun shines! How fortunate it is that 
gravity falls off as the square of the distance (and not, say, as the cube or 
some other proportion), for only such a force allows our planet to have a 
stable orbit. And how fortunate it is that there is neither more nor less 
water upon the earth: with only a little more, all the land would be covered; 
with only a little less, life would be impossible. It is a happy world, after all: 
"What a sum, collectively, of gratification and pleasure have we here before 
our view! . . . At this moment, in every given movement of time, how many 
myriads of animals are eating their food, gratifying their appetites, rumi-
nating in their holes, accomplishing their wishes, pursuing their pleasures, 
taking their pastimes?"' 7  God is working all around us: as the watch implies 
a watchmaker, natural design implies a natural designer. Paley advises that 
an examination of structures like the eye might well provide "a cure for 

atheism." 
Paley also has a solution to the problem of evil. Why are there ven-

omous bites and stings or bothersome gnats and mice? Paley warns that we 
must not think only of ourselves when considering such matters. For "what 
we call blights, are, oftentimes, legions of animated beings, claiming their 
portion in the bounty of nature." What we may find cruel is often just 
another creature's way of making a living. Given that snakes must eat, 
perhaps it is better that they first stun their victims with the poisonous fang; 
indeed, frogs and mice might otherwise "be swallowed alive without it."  
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Evil and suffering certainly do exist, but (by contrast with many human arts) 
these are never the purpose for which they are designed: "Teeth are con-
trived to eat, not to ache; their aching now and then is incidental to the 
contrivance." Moreover, 

you would hardly say of the sickle, that it is made to cut the reaper's hand; 
though, from the construction of the instrument, and the manner of using 
it, this mischief often follows. But if you had occasion to describe instru-
ments of torture or execution; this engine you would say, is to extend the 
sinews; this to dislocate the joints; this to break the bones; this to scorch 
the soles of the feet. Here, pain and misery are the very objects of the 
contrivance. 

Nothing of this sort exists in nature. "No anatomist ever discovered a 
system of organization calculated to produce pain and disease; or, in 
explaining the parts of the human body, ever said, this is to irritate; this to 
inflame; this duct is to convey the gravel to the kidneys; this gland to 
secrete the humour which forms the gout."18  There is certainly illness, but 
health is the more usual state. There is death, but how else could there be 
sex, or parental relations, or anything else conducive of happiness? There 
are predators and prey, but how else are animals to eat and the number of 
creatures kept in moderation? 

The natural theology tradition culminates in a series of eight books, 
published in the 1830s, commissioned in accordance with the last will and 
testament of the eighth earl of Bridgewater to illustrate "the Power, 
Wisdom, and Goodness of God, as Manifested in the Creation." The pur-
pose of these works, collectively known as the Bridgewater Treatises, was 
to demonstrate God's design "by all reasonable arguments, as for instance 
the variety and formation of God's creatures in the animal, vegetable, and 
mineral kingdoms; the effect of digestion, and thereby of conversion; the 
construction of the hand of man, and an infinite variety of other argu-
ments." Authors were paid 1,000 pounds sterling; several of the works are 
written by leading scientists of period, including William Whewell (who 
coined the term scientist) and William Buckland (one of the period's fore-
most geologists)) 9  

The authors of the Bridgewater Treatises followed Paley in searching for 
proof of providence in works of nature. William Buckland marveled at the 
fact that the earth's soil is so fit for agriculture, its metals for mining, its 
animals and plants for eating. John Kidd argued that the fact that night 
followed day was a "gift of heaven" (otherwise "all our faculties would 
soon be exhausted"). It was a merciful provision of nature that the earth 

as neither too hot nor too cold, too light nor too dark; happy, too, was 
the fact that the human body is equipped to sweat when hot and shiver 
when cold. Kidd thanked God for the liquidity of water, the solidity of the 
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earth, and the transparency of glass (otherwise, how could we ever have 
built microscopes or telescopes?).2° The natural universe was a stage for the 
drama of human sin and redemption; nature was adapted to man, and not 

vice versa. 
Criticism of such views emerged from various quarters. Goethe, with 

tongue planted firmly in cheek, praised God for growing cork trees to allow 
men to cork their wine. Voltaire's Candide satirized the optimistic Pan-
gloss, who, in the face of endless adversity, remained firm in his belief that 
ours was "the best of all possible worlds." Others criticized the view that 
man is the center of all things: Abraham Tucker's Light of Nature ridiculed 

the conceit of those who supposed that magnetic effluvia traversed land and 
sea only to move the mariner's compass, or that the stars were put in the 
sky to twinkle in our eyes at night: "Surely he must have an overweening 
conceit of man's importance, who can imagine this stupendous frame of 
the universe made for him alone."21  

It is important to realize, though, that much of the natural-theological 
research program consisted in an analysis of the mechanisms of organic 
life—and in this sense, much of the work behind these texts was empirical. 
In their search for evidence of design, natural theologians sought to prove 
that there is no structure without a function, that the mechanisms of 
organic "artifice" are complex and worthy of study. Natural theologians 
urged an exhaustive investigation of organic adaptation, confident in their 
belief that nature is prodigious in this department. 

These were arguments Darwin respected to the highest degree. In his 
autobiography, Darwin claimed that reading Paley had been the only part 
of his university training that was "of the least use to me in the education of 
my mind." (Paley's Natural Theology gave him "as much delight as did 

Euclid": "I was charmed and convinced by the long line of argumenta-

tion.")22  Paley's was one of the few books Darwin took with him on his 

five-year voyage aboard the Beagle; the explorer-evolutionist recalled later 
in life that Paley's work had exercised a profound influence on the early 
development of his thought. Here was a catalogue of countless wonderful 
adaptations—the downy feathers on ducks, beautifully adapted for 
warmth; the long tongues of woodpeckers, perfectly designed for catching 
grubs in trees. Darwin did not deny these facts, but simply interpreted them 
through a different lens. The mechanisms discussed by Paley and the others 
were evidence not of design but of evolutionary adaptation. Darwin once 
mused that while mistaken observations were usually sterilizing, mistaken 
theories could be stimulating. This was the case with Paley: he had made 
many good observations, but he simply got the theory wrong. 

Darwin was impressed with Paley's argument but could not follow him 
in his belief that the organic world was either perfect or prefigured. In a  

letter of 1860 to Charles Lye11, Darwin pointed out that we no longer think 
the planets are divinely ordained to follow their particular paths—why 
should we imagine this to be true for living beings?23  The wonder of nature 
was that there are laws that produce the marvelous adaptations we find. 
Over thousands of generations, modifications preserved by natural selec-
tion could slowly accumulate, creating the beauty and wondrous adapta-
tions we see around us. It was not a negative thing that nature's laws were 
able to produce "design without a designer"; indeed how much more won-
derful it was that the Creator did not have to intervene at every point, but 
rather had designed certain natural laws (like natural selection) that, acting 
alone, could produce the wondrous diversity we find in nature. Is the 
variety of nature preordained? Who ordained the variety of pigeons that 
breeders have created? And if ours is such a perfect world, then why must 
creatures produce far more offspring than can possibly survive? Why does 
variation proceed at random, "in all directions," and not directly toward 
that which is fitter? Why is nature at war and not at peace? For Darwin, 
nature was not the world of perfect harmony imagined by natural theolo-
gians. Nature was cruel and capricious; nature was red in tooth and claw. 

Darwin did not deny the wondrous beauty of natural adaptations. This 
was apparent to anyone who bothered to look. Darwin differed from 
others, however, in his views on the origins of this beauty. The origin of 
apparent design was the adaptation to changing environments resulting 
from competition and the struggle for existence. It was an irony of natural 
history that the struggle that appeared so cruel in nature was, in fact, the 
very force responsible for the appearance of design. In the concluding lines 
of the first edition of the Origin, Darwin waxed poetic in his celebration of 
this contradiction: 

from the war of nature, from famine and death, the most exalted object 
which we are capable of conceiving, namely, the production of the higher 
animals, directly follows. There is grandeur in this view of life, with its 
several powers, having been originally breathed ["by the Creator" added in 
later editions—R.p.] into a few forms or into one; and that . . . from so 
simple a beginning endless forms most beautiful and most wonderful have 
been, and are being evolved. 

I began this chapter with Koyres thesis that the key event in the rise of 
modern science was the devalorization of Being—the radical separation of 
the world of value from the world of fact. The triumph of evolutionary 
theory in the nineteenth century fulfilled part of this mission, by reinter-
preting the design that had commonly been attributed to the realm of living 
beings. But it would be wrong to think that the triumph of evolution meant 
the end of moralizing naturalism, or naturalistic morality. Despite the pro- 
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tests of many of Darwin's apostles (Huxley, for example), evolution itself 
came, for a time, to serve as a substitute ethic for the religious ontology it 
had diSplaced. We shall return to this story in a subsequent chapter; but 
now let us look more closely at how values came to be stigmatized as 
"secondary qualities" in early modern science and philosophy. 

4 

Secondary Qualities and 
Subjective Value 

Bacon's warning that morality served to distort and hinder the progress of 
the sciences (the "moral taint"), and the agreement on the part of early 
natural philosophers to avoid meddling with matters of morals and religion 
(the "royalist compromise"), are two early and distinct aspects of the exclu-
sion of morality from modern science. The new ethical ontology associated 
with the secularization of the study of nature (Koyre's "devalorization of 
Being") provides a third strand of my argument thus far. Alongside these, 
however, it is also important to appreciate the new dialectic of subjectivity 
and objectivity that arises with modern science. 

The exclusion of values from science represents, at least at one level, the 
consequence of a new and larger recognition of the subjectivity of human 
knowledge—a recognition of the agency of the human subject in all con-
structions or conceptions of nature. Consider the case of pictorial repre-
sentation. In the fifteenth and sixteenth centuries, European artists and 
engineers began to search for new ways of drawing that would be true to 
life. Realism, however, was only one of the goals of Renaissance art. In Italy 
and in Germany, artist-engineers developed techniques to give a precise 
meaning to drawing from a given perspective. The development of perspec-
tive drawing signaled not only a new realism but also a broader apprecia-
tion of the fact that what one sees depends upon where one stands. 

A parallel phenomenon can be seen in the new ideal of experimentation, 
according to which nature reveals her secrets only when "constrained and 
vexed" by human experiments. The purpose of this constraint was to give 
the experimenter a measure of control, which could then be used to identify 
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and eliminate the various kinds of bias that spoil what we see, think, or do. 
Bacon's attempt to rescue thought from the various "idols" of the tribe, 
cave, market, and theater was designed to reduce the impediments to 
learning that spring from human subjectivity. In his Advancement of 

Learning, Bacon produced his famous observation that the mind of man "is 
far from the nature of a clean and equal glass, wherein the beams of things 
should reflect according to their true incidence; nay it is rather like an 
enchanted glass, full of superstition and imposture, if it not be delivered and 
reduced."' To "deliver and reduce" these distortions of the human mind was 
the task of experimental philosophy. The establishment of reliable knowl-
edge required that one recognize the character of this "enchanted glass" and 
eliminate or minimize its distortions through proper methods. This would 
have consequences for the relation of science and ethics. 

The subjectivity that arises in the science of the seventeenth century is 
associated with broader social movements sweeping across Europe at the 
time. With the rapid growth of towns and town-based trade came the rise 
of institutions sanctifying the economic independence of the European 
bourgeois individual. Individualism brought with it a distrust of authority 
and an eagerness to get at nature directly, without the mediation of books 
or priests or the worn-out wisdom of the ancients. New religious move-
ments embraced the new individualism. As the northern states of Europe 
began to cast off the religious hegemony of Rome, Martin Luther 
demanded that every man read the Bible for himself, free of the interven-
tion of priests. The "puritan ethos" emerging in England provided a further 
spur to science, as did voluntarist theology and secular efforts to trust in 
nothing but what Bacon called "the faith of eyes."2  

When Bacon argued for the need to separate the original of nature from 
the additives of human perception, his goal was to capture the true essence 
of things. Most early modern natural philosophers reaffirmed this goal by 
distinguishing between "primary" and "secondary" qualities. Johannes 
Kepler distinguished secondary qualities of the mind from primary qualities 
which inhere in nature. Galileo distinguished between qualities absolute 
and fixed, which form the objects of mathematical analysis, and qualities 
subjective and in flux, which derive from the constitution of the observer. 

Galileo's distinction can be taken as typical. For Galileo, the primary 
reality of the universe was a mathematical one—human experience could 
only approximate that reality, because human sense is fallible. The qualities 
produced by human sense—taste and color, odor and sound—are subject 
to the distortions of the senses, the peculiarities of persons, and the 
changing climate of opinion. The primary qualities of nature alone are real. 
The fact that an object has a certain size, or shape, or position; whether it is 
in motion or at rest; one or many; touching another body or not—these are 
the primary qualities of a body, qualities which no amount of imagination  
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can separate from that body. By contrast, whether it is "white or red, bitter 
or sweet, noisy or silent, and of a sweet or foul odor" is of an entirely 
different nature: tastes, odors, colors, and the like differ from the primary 
qualities of a thing insofar as they reside only in the consciousness of the 
person receiving these sensations. Indeed "if the living creature were 
removed, all these qualities would be wiped away and annihilated."3  

According to Galileo, it is simply good experimental method that 
locates the secondary qualities in us and primary qualities in the object: 

A piece of paper or feather drawn lightly over any part of our bodies per-
forms intrinsically the same operations of moving and touching, but by 
touching the eye, the nose, or the upper lip it excites in us an almost intoler-
able titillation, even though elsewhere it is scarcely felt. This titillation 
belongs entirely to us and not to the feather, if the live and sensitive body 
were removed it would remain no more than a mere word . . . if the ears, 
the tongues, and noses were removed, shapes and numbers and motions 
would remain, but not odors or tastes or sounds. The latter, I believe, are 
nothing more than names when separated from living beings, just as tickling 
and titillation are nothing but names in the absence of such things as noses 
and armpits.4  

Again, Galileo wants to get to the bottom of things—to distill what is 
necessary and essential from what is spurious and accidental. The point in 
distinguishing primary and secondary qualities is to allow us to recognize 
that appearances can deceive—that even if the earth appears flat, our 
reason and our experience tell us otherwise. We must distinguish essence 
from appearance, leaving aside our subjective impressions to capture some 
sense of the essence of things. 

It is true of course that the ancients had also distinguished essence from 
appearance, and for somewhat the same reasons—that appearances can 
deceive, that one must look beyond the surface and into the heart of 
the matter, and so forth. Underlying mathematical principles are the goal 
in each case, and Galileo for this reason is commonly considered a neo-
Platonist. But the means by which the moderns achieve this distinction are 
quite different, on several counts. For one thing, the modern notion of 
experiment marries the natural and the artificial in ways entirely foreign to 
the ancients. In the modern experiment nature is abstracted but also manip-
ulated—in Bacon's words, "under constraint and vexed; that is to say, 
when by art and the hand of man she is forced out of her natural state, and 
squeezed and molded."5  Galileo, too, believed that the world must be 
explored not in its pristine condition, nor as the shadows of eternal forms, 
but in artificial circumstances created by the experimenter. For the 
ancients, by contrast, there is little sense that nature must be manipulated 
to be known, that a special kind of artifice—the experiment—is required 
to grasp reality. In its emphasis on artifice as the key to essence, modern 
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experimental science represents a challenge to both Platonic formalism and 
the common-sense world of the Aristotelians. 

New also is the notion that matter, shape, and motion (primary quali-
ties) are more real than color, taste, and feel (secondary qualities). Few 
among the ancients would ever have said that the color, taste, or smell of a 
thing was incidental to its nature, or that such qualities were "in us" but 
not in the things themselves. For the moderns, however, the entire realm of 
human sensory experience is relegated to a secondary and nonessential 
status. Matter (or "extension," in Descartes's vocabulary) is identified with 
essence, human sense with appearance. As E. A. Burtt describes it, the 
external world is exalted over the world of human experience: "The fea-
tures of the world now classed as secondary, unreal, ignoble, and regarded 
as dependent on the deceitfulness of sense, are just those features which are 
most intense to man in all but his purely theoretic activity."6  Experimental 
method requires that the human be excised from the situation to get at 
underlying principles. 

Especially important for our purposes, however, is that all purpose, 
plan, and value are removed from the physical world and lodged instead in 
the private, inner space of the human mind. Social philosophers, eager to 
apply the New Learning to the realms of human social life, were among the 
first to articulate these conclusions. The most comprehensive formulation 
of the ideal of subjective value—of value as a secondary and purely per-
sonal quality—can be found in the philosophies of Hobbes, Locke, and 
(especially) Hume. 

Thomas Hobbes was the first to explore systematically the import of 
the new mechanical philosophy for the science of human affairs. Drawing 
from both Bacon and Galileo, Hobbes is an empiricist: the origin of all 
thought is sense; there is no thought or knowledge not originally derived 
from human touch, sight, smell, taste, or hearing. He is also a materi-
alist—for the real qualities of things are matter and motion. Aristotelian 
philosophers had taught that objects send forth audible or visible forms 
("intelligible essences") that, upon entering the eye or ear, make sound 
or sight. For Hobbes, the idea of intelligible essences was absurd. The 
qualities of things are "but so many several motions of the matter, by 
which it presseth our organs diversely." Sensations we receive from the 
world are the products of matter in motion—as pressing the eye pro-
duces light or rubbing the ear noise. It is only in us that we fancy these 
motions to appear as sound or color. It is we who make sound and light 
into something more than matter in motion. And we know this by 
Galileo's method of variations: "For if these colours and sounds were in 
the bodies, or objects that cause them, they could not be severed from 
them, as by glasses, and in echoes by reflection, we see they are."7  We 

must distinguish between an object and its appearance. For though we  
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know a thing to be in one place, its appearance can be in another, as 
when lenses distort an image or walls echo a sound. 

And so it is with the passions, our moral sense of what is right and 
wrong. Hobbes is one of the first to suggest that "the good" is entirely the 
product of human desire. Good and evil are simply words used to describe 
human attraction or aversion—a person's motion toward or away from a 
thing. Moral right and wrong are not in the nature of things: there is no 
"common rule of good and evil, to be taken from ,the nature of the objects 
themselves." Nor is there morality apart from civil society; in a state of 
nature men would be in a perpetual state of war—a state in which right and 
wrong have no meaning, where "force and fraud" become the two cardinal 
virtues. Ideas of vice and virtue spring instead from the judgments of men 
or, when in commonwealth, from an arbiter or judge acting as representa-
tive of the people.8  

John Locke elaborated on this argument of Hobbes in his 1689 Essay 
Concerning Human Understanding, one of the two or three most influential 
texts in all of British philosophy. Like Galileo and others before him, Locke 
distinguished primary from secondary qualities in the course of his search 
for the "original, certainty, and extent of human knowledge, together with 
the grounds and degrees of belief, opinion, and assent." The task of the 
student of human understanding was to discover how these two sets of 
qualities relate to each other. Primary qualities (size and shape, motion or 
rest, number and solidity), he says, cannot be separated from objects: they 
are "essential" to objects, the proof of this being that we cannot imagine an 
object without them. Secondary qualities (smell, sound, taste, color, heat or 
cold) by contrast are epiphenomenal—not really qualities of matter at all, 
but rather the product of certain powers of primary qualities to impact on 
our senses. Fire produces both warmth and pain—yet certainly the "pain" 
is not in the fire—why, then, the warmth? In this, Locke follows the lead of 
Galileo, Boyle, and Hobbes.9  

New in Locke, however, is the extension of the idea of secondary quali-
ties to the realm of moral principles. No ideas, he writes, are innate—this is 

true for morals as it is for other ideas about nature, man, or God. There 
no moral principle invariably accepted by all men. The Megrelians bury 
eir children alive; the Caribs castrate their children, then fatten and eat 
em. In parts of Asia, Locke states, the elderly are put out to starve and 
eeze. Entire nations reject certain moral rules, and the very fact that moral 

rules are in need of proof shows that they are not innate in the human 
mind, but rather impressed upon it through sensation and reflection. Virtue 

e approve not because it is innate, but simply because it is profitable. 
Moral principles are based on moral ideas, but what are those ideas? As 

or Hobbes, good and evil for Locke are ultimately based on sensations of 
leasure and pain: 
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That we call Good, which is apt to cause or increase Pleasure, or diminish 
Pain in Us; or else to procure, or preserve us the possession of any other 
Good, or absence of any Evil. And on the contrary we name that Evil, which 
is apt to produce or increase any Pain, or diminish any Pleasure in us; or else 
to procure us any Evil, or deprive us of any Good.w 

Pain and pleasure, like all secondary qualities, are simple ideas in us, not in 
the world. Morals ideas are "creatures of the understanding rather than the 
works of nature." 

John Herman Randall in his Career of Philosophy distinguishes two 
traditions in the history of moral philosophy: one that champions a 
morality of commitment and one that stresses the morality of the spec-
tator. The one is designed to teach us right and wrong, the other to 
explore the springs of moral action—from a distance, as it were. Locke is 
clearly in the latter tradition. Moral truths are capable of demonstration 
(that "no government allows absolute liberty," for example, or that 
"where there is no property there is no injustice"), but only if we apply 
ourselves with "indifferency" to such problems. Locke chooses to 
describe the psychology of moral action, not "what ought to be done" 
or the features of the good life. Locke is not alone in this. The majority 
of subsequent British moralists—from Hutcheson and Shaftesbury 
through Hume to Moore, concern themselves more with the psycholog-
ical question—Why do men act morally?—rather than the commitment 
question—What are the moral ways to act? As Randall puts it, "The 
limitation of the British moralists lies in their consistent refusal to ask, 
even to raise, the central questions of ethics." 

David Hume is probably the leading culprit in this regard. Hume is 
famous for having recognized (and denounced) the "naturalistic fallacy"—
the illegitimate derivation of "ought" from "is," ethical imperatives from 
facts about the world. The classical formulation of the fallacy appears in his 
Treatise of Human Nature (1739-1740), commonly considered the most 
important philosophical treatise in all of British history. 

Hume begins his Treatise by noting that there are those for whom virtue 
is nothing but conformity to reason and for whom the ethically good must 
appear the same to every rational being. Such a view holds that morality, 
like truth, is discerned merely by ideas, by their juxtaposition and compar-
ison. But is it in fact possible from reason alone "to distinguish betwixt 
moral good and evil"? Or must there be some other principles that enable 
us to make that distinction? Morals foster passions and stimulate actions. 
Reason by contrast "is perfectly inert"—it can neither excite passions nor 
produce actions. But if reason cannot influence passion, then morals 
cannot be derived from reason. For "as long as it is allow'd, that reason has 
no influence on our passions and action, 'tis in vain to pretend, that 
morality is discovered only by a deduction of reason. An active principle  

can never be founded on an inactive; and if reason be inactive in itself, it 
must remain so in all its shapes and appearances."'2  

The object of reason, Hume argues, is the discovery of truth or false-
hood; only that which is capable of being true or false can be the object of 
our reason. Yet actions and morals, and the passions upon which they are 
founded, are neither true nor false, and hence not the proper object of 
reason. "Actions may be laudable or blamable; but they cannot be reason-
able or unreasonable." Reason is to the passions as moved is to mover: 
"Reason is and ought to be the slave of the passions, and can never pretend 
to any other office than to serve and obey them." Reason is the impotent 
servant of desire, desire the blind motor of reason. 

The ethical impotence of reason in Hume's philosophical scheme is 
ultimately based on what he calls "the fundamental principle" of modern 
philosophy: the principle of primary and secondary qualities. Qualities per-
ceived by the senses (color, taste, smell, heat and cold) are nothing but 
"impressions of the mind, derived from the operation of external objects, 
and without any resemblance to the qualities of the objects." In harmony 
with Galileo and Locke, Hume finds justification for this principle in the 
fact that whereas some qualities of an object remain fixed (extension and 
solidity, gravity and shape), those relating to our perceptions may change, 
depending upon our health or mood or other circumstances. Meat to a 
healthy man tastes different than it does to a sick man; what seems bitter to 
one may seem sweet to another, and so forth. There are, in other words, 
qualities of things that are primary and do not change in things themselves; 
and there are qualities of things that are secondary and may vary according 
to circumstances affecting our perception. 

Hume admits that there are problems in a strict separation of primary 
and secondary qualities, not the least of these being the fact that ultimately, 
our knowledge even of "primary" qualities must be traced back to human 
sense. He also concedes that it is impossible to conceive of bodies in 
motion—or even matter itself—without having color or being composed 
of parts. Yet despite these objections, Hume is not averse to using the 
distinction in the argument crucial for his attack on the "naturalistic fal-
lacy." Praise and blame, he writes, we bestow upon an action or object 
according to how we feel toward that action or object. And therefore 
"when you pronounce any action or character to be vicious, you mean 
nothing, but that from the constitution of your nature you have a feeling or 
sentiment of blame from the contemplation of it. Vice and virtue, there-
fore, may be compar'd to sounds, colours, heat and cold, which, according 
to modern philosophy, are not qualities in objects, but perceptions in the 
mind." Vice and virtue have nothing to do with the world at large, nothing 
that might form the object of reason or science. It is the essence of virtue to 
produce pleasure, the essence of vice to produce pain. If, then, there is any 
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principle we can learn from philosophy it is this, that "there is nothing, in 
itself, valuable or despicable; desirable or hateful, beautiful or deformed"; 
these instead are simply attributes that arise from "the particular constitu-
tion and fabric of human sentiment and affection." Moral qualities are 
secondary qualities: they lie in us, and not in the objects to which we refer. 
It is directly following this discussion that Hume introduces his famous 
principle that "ought" cannot derive from "is": 

In every system of morality, which I have hitherto met with, I have always 
remark'd, that the author proceeds for some time in the ordinary way of 
reasoning, and establishes the being of a God, or makes observations con-
cerning human affairs; when of a sudden I am surpriz'd to find, that instead 
of the usual copulations of propositions, is, and is not, I meet with no 
proposition that is not connected with an ought, or an ought not. This 
change is imperceptible; but is, however, of the last consequence. For as this 
ought, or ought not, expresses some new relation or affirmation, 'tis neces-
sary that it shou'd be observ'd and explain'd; and at the same time that a 
reason should be given, for what seems altogether inconceivable, how this 
new relation can be a deduction from others, which are entirely different 
from it. But as authors do not commonly use this precaution, I shall pre-
sume to recommend it to the readers; and am persuaded, that this small 
attention wou'd subvert all the vulgar systems of morality, and let us see, 
that the distinction of vice and virtue is not founded merely on the relations 
of objects, nor is perceiv'd by reason.13  

Hume's approach represents a radical departure from classical morality, 
according to which moral claims are either true or false. As Alasdair 
MacIntyre describes it, Hume's moral theory postulates a new and 
restricted conception of reason, one that emerges (ironically, given Hume's 
atheism) from heterodox Protestant and Jansenist Catholic theologies. 
According to these theologies, reason is powerless to grasp human moral 
ends; the Fall of man in the Garden destroyed this power once and for all. 
Reason for Hume as for Pascal is purely calculative; reason deals with 

means, not with ends.'4  
Hume's radical separation of reason and morality emerges in the con-

text of the broader Enlightenment critique of natural theology and ratio-
nalistic ethics. According to Hume's empiricist epistemology, something 
can be known only if it is derived from either perceptual experience or 
relations among ideas (logic), which together and in combination exhaust 
the possible sources of truths about the world. Something is true either by 
logical necessity or experience. Whatever is true by logic must be true 
either by definition or by tautology. And for anything that is true by experi-
ence, there must be some kind of corresponding evidence. The implications 
of this line of reasoning for religious and dogmatic philosophy were not 
lost to the times. God, it could now be argued, existed neither by definition  
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nor by tautology and could only be known to exist (if at all!) by evidence. 
Similar doubts could be raised with respect to the problem of evil or, stated 
in reverse, the problem of theodicy. For even if God did exist, it would not 
follow that it was moral to obey him. One cannot derive ethical conclu-
sions from empirical facts. 

Hume never intended that his "ought-is" paragraph be used as a defense 
of "pure science" or any particular political vision of the task of science. In 
fact, the celebrated division of fact and value for. which he is known was 
repeatedly violated by the master himself. Hume's writings are full of moral 
judgments and their justifications from facts and consequences. Society was 
to be ruled by just laws (ensuring protection of property, for example); 
indeed, the root of ail moral sentiments was the "fact" of sympathy. Sym-
pathy was the basis of all the indirect passions, all social virtues. Sympathy 
explained "why utility pleases, and how social organization is possible"; 
sympathy accounted for national character and "the contagion of man-
ners." Sympathy was in fact "the chief source of all our moral distinctions," 
a necessary precondition for both science and morality. Hume's Scottish 
friend and colleague, Adam Smith, agreed: "Though our brother is upon 
the rack, as long as we ourselves are at ease, our senses will never inform us 
of what he suffers." Moral science presupposed sympathy, as did moral life 
more generally.ls 

In the twentieth century, Hume has commonly been regarded as the 
architect of the separation of ought and is, fact and value. Moral philoso-
phers often credit him as being the first to have discovered the "naturalistic 
fallacy" of deriving values from facts, moral statements from scientific 
truths. In fact, as Stuart Hampshire, Alasdair Maclntyre, and others have 
shown, Hume himself intended nothing of the sort. Hume never denied 
that moral judgments could be derived from matters of fact; he simply 
showed that they (like all nondeductive derivations) were not logically 
compelling.' 6  

But ideas often live a life apart from the intent of their authors. In the 
midtwentieth century, Humes call for a separation between "ought and is" 
became a rallying cry for scientists and philosophers defending the neu-
trality of science. Hume was used to widen the rift between the empirical 
world and moral obligation, one that could be used in a liberating sense to . 
criticize church and state domination but also (as we shall see) in a more 
conservative sense, in defense of the immunity of science from moral and 
political critique. 

Baconian science announced its Enlightenment mission of learning that was 
to be both political and practical, serving both the glory of God and the 
elief of man's estate. Bacon qualified his vision, however, advising caution 
n the rush to apply the principles gained by science, in order not to "mow 



Part Two 

The Politics of Neutrality in 
German Social Theory 

Science is a goddess, not a milk cow. -FRIEDRICH SCHILLER 

As sociologists we are neither for nor against socialism, neither 
for nor against the expansion of women's rights, neither for nor 
against the mixing of the races. 

Now that the "disinterested" are praised so widely, one has, 
perhaps not without some danger, to become conscious of what it 
is these people are really interested in. 

-FRIEDRICH NIETZSCHE, 1886 

No one today would speak of a "liberal physics" or a 
"conservative chemistry." But should this be any different for the 
science of human history and institutions? I, for one, say no, and 
cannot consider a liberal, conservative, or socialist social science 
anything but a contradiction in terms. 

-EDUARD BERNSTEIN, 1901 

-FERDINAND TONNIES, 1910 
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the moss or reap the green corn." Knowledge was power. But Bacon also 
advised caution in dealing with matters of morals to avoid the dangers that 
come with "the proud knowledge of good and evil." With the institutional-
ization of science in late-seventeenth-century England, the reformist associ-
ations of Baconian science were compromised: science, under the auspices 
of the crown, was to avoid the explosive issues of morals and politics. 
Science was to be practical but not political. Science was to serve two 
masters: the cause of truth, but also the practical needs of those who pay. 

The rise of the practical ideal of science also coincides with the rise of a 
new ethical ontology, one that found the origin of value not in nature but 
in labor and its products, a view that was to merge with a conception of the 
neutrality of natural (and ultimately also of social) science. The exclusion of 
morals from science in the seventeenth and eighteenth century was 
defended on the basis of a separation of primary and secondary qualities: 
desires and passions were subjective, human, additives to the original of 
nature, distorting our understanding of the true nature of things. 

In this way, the rise of ethical individualism and subjectivism are associ-
ated with the decline of the doctrine of absolute good and evil in nature 
apart from man. The world becomes matter in motion; the good becomes 
purely epiphenomenal, squeezed into the private spaces of the individual 
mind and reflected in the price of goods in a market. Value, divorced from 
the world, is also forced from the science that studies that world. This was 
not something poets failed to denounce, nor was it a struggle won without 
a fight. But it was a change that has marked, and continues to mark, our 
time. 



S 

The German University and 
the Research Ideal 

Contrary to popular philosophical legends, David Hume was not the first to 
distinguish ought from is. Philosophers had long distinguished between fair 
observation and wishful thinking, between the world as it is and the world 
as we would like it to be. Machiavelli in The Prince calls for a study of man 
"as he is, and not just as we might want him to be"; Montaigne in his Essais 
declares that while others try to shape man, he contented himself with 
description ("Les autres forment l'homme; je le recite"). Bernard Mande-
ville in his 1732 Fable of the Bees complains that "One of the greatest 
Reasons why so few people understand themselves, is, that most Writers 
are always teaching Men what they should be, and hardly ever trouble their 
Heads with telling them what they really are."' 

It is not until the nineteenth century, however, that value-neutrality 
becomes a widespread and dominant ideology in social thought. It is not 
until then that social science qua science emerges, and neutrality is advo-
cated-as a conscious program for the sciences. Here we explore the concep-
tions of value-neutrality that emerged in the late nineteenth and early twen-
tieth century with the rise of continental, and especially German, social 
science. The argument may be sketched as follows. Neutrality was not a 
single notion but rather a collection of loosely associated ideals that 
emerged at different times to serve different functions. The ideals of pure 
science, of science for its own sake, and of value-free science which 
emerged at this time drew upon earlier traditions. The classical ideal of the 
separation between theory and practice, the modernist conception of ,,
devalorized Being," and the political imperatives involved in the royalist 
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compromise were all drawn upon in late-nineteenth-century social thought. 

There were new elements as well. 
Social scientists proclaimed their work neutral as part of an attempt to 

make that work scientific. But the exclusion of values from social science 
was also associated with the divisio of scholarship into increasingly 
narrow specialties and subspecialties.n The nineteenth century sees the 
emergence of the separate disciplines of economics and sociology (out of 
classical political economy) and the modern sciences of biology, psy-
chology, and statistics, all as part of the specialization of academic labor. 
Indeed the century sees the coining of more new words to designate new 
sciences than any previous time. English words coined in the nineteenth  

century include: hematology (1811), phrenology (1815), biology (1 then

modern sense), paleontology (1838), toxicology (1839), ethnology (1842), 

ophthalmology (1842), climatology (1843), gynecology (1847), epistemology 

(1856), embryology (1859), egyptology (1859), epidemiology (1873), topology 

(1883 in the modern sense), bacteriology (1884), criminology (1890), fim-

nology (1895),  800 many others either less well known or now extinct. 

Methodology (18), morphology (1830), and terminology (1801) are all new 

to the century? The growth of empirical science in the nineteenth century is associated 
with two conflicting tensions. On the one hand, scientists experiment with 
the extrapolation of scientific methods and models from one field to 
another. At the same time, scientists feel increasing pressure to establish 
and maintain certain "boundaries" for their fields—implicit rules and regu- 

lations concerning what might and m
specialized style of science.
ight not be sai. The consequence of 

this is the rise of a new and more 
 

begin to abandon grand "systems" in favor of narrow specialties and to 
cultivate the ideals of radical modesty and trans-disciplinary ignorance as 
honorable norms of science. Scientists begin to devote the early paragraphs 

of their works to describing what they will not do, as well as what they will 

do. The expressions dilettante and amateur come to have their modern, 

pejorative meanings. The end of the nineteenth century thus sees a growing hostility to 
grand, overarching systems of philosophy. "Systems" of philosophy for the 
turn of the century critic included Auguste Comte's positivism, Spencer's 

Principles, Mill's Logic, Hegel's Phenomenology, and Schelling's 

Naturphi/osophie 
(the Marxian corpus was also sometimes included among 

the systems). Wilhelm Wundt was one who fell back into the fold with his 

1889 System der Philosophie; 
his reward has been the obscurity of the 

work. The attack on systems continues into the twentieth century, as sys-
tems are replaced by "introductions" and "remarks," "notes," "letters," 
"comments," and ultimately "rapid communications" (as, for example, in 

ntruciral Review 
beginning in the second half of the twentieth century). 

The German University and the Research Ideal 67 

The description of these changes in terms of the rise of empiricism or 
positivism or even naturalism captures part of this trend but not the whole. 
Across all fields of knowledge, scientists become concerned to eliminate all 
residual traces of the metaphysical or theological past, especially insofar as 
these could be seen as impeding the progress of science. But changes in the 
practice of science cannot be reduced to changes in the sources of knowl-
edge (experience vs. reason or revelation, for example), as is commonly the 
focus in philosophical literature. Science also becomes important for 
national power and prestige. The nineteenth century sees the rise of the 
industrial research laboratory, the science museum, the scientific exhibi-
tion, and many of the scientific associations that persist today (the British 
and American Associations for the Advancement of Science, for example). 
Science claims a significant share of university curricula; technical schools 
are established to promote engineering and the applied sciences. 

As we shall see, each of these transformations is important in the rise of 
the modern ideals of pure and value-free science. Also important are 
changes in the status of the physical sciences—changes that set the stan-
dard for transformations in the social sciences. The military, industrial, and 
political power provided by science-based technologies brings prestige to 
the sciences, fostering confidence that science is capable of solving social 
problems. Impressed with the apparent link between science, power, and 
prosperity, many social theorists turn to the physical sciences for models or 
methods for their own disciplines. Moral and political engagement are 
equated with the metaphysical and theological baggage of an earlier and 
unscientific age. The elimination of values from science becomes part of a 
broader program to purify theory from the ill effects of practice; social 
theory is transformed from a practical art (or speculative philosophy) into a 
positive science. 

It is important to distinguish reasons from causes: the explanations pro-
vided for neutrality by its advocates are not sufficient to account for its 
origins. In their own terms, sociologists and political economists often saw 
the adoption of neutral methods as a natural consequence of their disci-
pline becoming "scientific." Value-neutrality was associated with precision 
and rigor, eventually with prediction and control, and ultimately with an 
eye to the prestige won by physicists and chemists in their mastery over 
nature. There were, of course, national differences in this regard: English 
and French economists tended to defend the rise of neutral science as part 
of a transition from art to science; German and Austrian sociologists 

nded to focus more on the elimination of speculative metaphysics. 
But it would be wrong to associate the rise of the modern ideal of 

neutral science with the simple incorporation of physical science methods 
into the social sciences. For one thing, value-neutrality was no longer 
central to the rhetoric of physical science by the end of the nineteenth 
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destroying Mice in their Lurking Places." Today's sharp distinction 
between science and technology (or science pure and applied) was simply 
not an issue. 

This is not to say that the distinction is not to be found much earlier, 
though admittedly in different forms. Aristotle in his Eudemian Ethics dis-
tinguished "theoretical" and "productive" sciences—sciences concerned 
with the contemplation of nature or the properties of form (such as 
astronomy and geometry), and sciences whose goal was something different 
from knowledge (medicine, for example, the goal of which is human health, 
not just medical knowledge). Seventeenth-century philosophers raised a 
different set of concerns. In his Advancement of Learning, Francis Bacon 
distinguished between mathematics "pure" and "mixed." Pure maths were 
those sciences "which handle quantity determinate, merely severed from 
any axioms of natural philosophy," that is, geometry and arithmetic. Mixed 
mathematics considered "axioms or parts of natural philosophy" employed 
in association with music, astronomy, architecture, and engineering. In 
1648, John Wilkins spoke similarly of "pure mathematics," meaning by this 
mathematics intended to handle "only the abstract quantity," while that 
which is mixed "doth consider the quantity of some determinate subject." 
Samuel Johnson in the 1750 issue of his literary magazine, The Rambler, 
distinguished between "pure science, which has to do only with ideas," and 
the practical application of science "to the use of daily life."' 

According to the Oxford English Dictionary, Charles Babbage was the 
first to use the expression "applied science." In his 1832 book On the 
Economy of Machines and Manufactures, Babbage declared that "the 
applied sciences derive their facts from experiment; but the reasonings, on 
which their chief utility depends, come more properly within the province 
of what is called abstract science." In Germany, Justus Liebig's 1840 book 
on the application of organic chemistry to agriculture represents one of the 
earliest explicit statements of how a pure science might be applied to prac-
tical problems. By the 1870s Louis Pasteur could declare his opposition to 
any notion of a separate "applied science"; science and its applications 
were "bound together as the fruit to the tree which bears it."4  

Scientists first distinguished the value of pure science apart from its appli-
cations when (a) the long-term practical utility of science began to be widely 
appreciated; (b) separate schools were established for teaching of science 
with a eye for its application; and (c) fears arose on the part of intellectuals 
that the success of science in solving practical problems would result in 
efforts to subordinate all other knowledge to practical pursuits. 

For social scientists, however, rejection of practical applications was 
only one of several reasons offered for neutrality. For many social theorists 
at the end of the nineteenth century, the imperative of avoiding pronounce-
ments of value derived from the supposed "subjectivity" of values—from 
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century, the period when objectivity in the historical sciences and 
Wert- 

freiheit 
in the social sciences become popular slogans. The ideological bat-

tles for a morally neutral physics had largely been won in the seventeenth 
century, and the rhetoric of warnings against the dangers and distractions 
of morals had largely been supplanted by rhetorics either of the value of 
science "for its own sake" or of science as a source of industrial and ecoo

- 

nomic power. Few social theorists had any illusions about
f 

social science for military or industrial strength. More to the point, many 
social scientists proclaimed science value-free not in order to imitate the 
natural sciences but to do precisely the opposite: to avoid what they saw as 
the illegitimate intrusion of science into the free siege of values and poli-
tics. Value-freedom is an ideology of science under—a defensive reac-
tion to threats to the autonomy of science from political tyrants, religious 

zealots, secular moralists, go
ists asking that science be servile r

i
gh  

politically correct or practical or profitable. 
This may help to explain why it is that the ideal of pure science arises, 

curiously enough, at the very time that science is perceived as vital for the 
realization of political, military, and industrial objectives. The connection 
is not a spurious one. The movement to preserve science as "pure" emerges 

only with the rise of "applied science"—science app 
lied to the new chem-- 

al and pharmaceutical industries, science in the style of
any's Tec 
ayer and hnische Hochst 

r as taught in France's Ecole Polytechnique and Germ

B 
  

Hochschulen. The modern ideal of purity
. 

 emerges with the development of 

new relations between science and society. Before the mid-nineteenth cen-
tury, science is largely an amateur affair, practiced outside the universities 
by the well-to-do in private cabinets, salons, or out on the openties and 

fields. the In 

the course of the century, however, science enters the u niversi  
laboratories of industrial concerns. Science becomes a profession, a salaried 
occupation; scientific knowledge becomes a source of national pride and 

The distinction between science " "  pure and "applied" is of recent ori-industrial power. 

gins. Scientists did not commonly distinguish pure from applied sciences 
until the second half of the nineteenth century. Indeed most earlier science 
has a clearly practical cast. In the seventeenth century, Royal Society fel-
lows experimented with ways to improve the making of wine, gunpowder, 
and artillery; scientists in the early German Academy of Sciences In 1835, 

were
in 

granted monopolies for constructing calendars and makings 
 ilk.  

Robert Thompson's Records of General Science (one of only three 
side 

general 

science journals in early-nineteenth-century Britain) we find, along
arti- 

cles on "The Magnetic Intensity of the arth" and "Ren
searc

1821esh22 into arti- 
the 

Number of Suicides and Murders c
ommitted in Russia i-," 

rips on "Calico Printing," "A journey to Spain," and "A Method of 
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spiritual rather than military strength? Wilhelm Friedrich intended this 
spiritual strength to be embodied in a new university ideal, one that 
stressed the purity of science and its freedom from political controls. His 
reign thus sees the rise of the great University of Berlin, an institution that 
would soon become famous for the devotion of its teachers to research; its 
academic freedom; its seminars and laboratories; its new and rigorous Doc-
torate of Philosophy. Nine thousand American students would study in 
Germany between 1820 and 1920, most of these in the period 1870-1900. 
German "graduate studies" became a model for scientific education 
throughout the world. 

Wilhelm von Humboldt, setting forth plans for the University of Berlin 
in 1810, described in glowing terms this new ideal of intensive, independent 
research. Science was to be pursued "for its own sake," not for its applica-
tions. The task of the university was to transform the individual from an 
acquirer of knowledge to a creator of knowledge. Scientific institutions 
were to keep in mind the "pure idea of science and scholarship." Their goal 
was to combine "objective science" with "subjective, spiritual education" 
(Bildung) through "unforced and disinterested collaboration of scholars 
with one another" in an environment of solitude and freedom (Einsamkeit 
and Freiheit)—freedom, that is, from political or practical distractions.8  

Political concerns in the new German university were to be subordinate 
to intellectual concerns. Only thirty years earlier, Johann Gottfried Herder 
had stressed the mutual benefits of science for government and government 
for science. But with building already under way for Berlin's new university, 
Humboldt announced that politics must not enter the university. The state, 
Humboldt wrote, "must remain conscious of the fact that it never has, and 
in principle never can, by its own action bring about the fruitfulness of 
intellectual activity." State authorities were to avoid intervening in the life 
of the mind, apart from providing financial resources. Selection of academy 
members or of university professors, for example, was to remain in the 
hands of scholars themselves. Academia was to remain as free as possible 
from state control. Friedrich Schleiermacher warned similarly that there 
was "nothing more disgusting—nothing that will more thoroughly erode 
mutual trust and friendly relations—than when a government takes a stand 
on philosophical questions."9  

The new university was to differ from older models in form as well as 
content. As late as 1795, German universities still followed the medieval 
model whereby lectures consisted of an interpretive reading of some text or 
texts, which students would then copy down generally without ever having 
access to the books themselves (apart from those they could use in 
libraries). Students defended their work in disputatio before the entire fac-
lty, generally in Latin or in French. Christian Wolff in the early eighteenth 

century was one of the first to break with tradition and write his philosoph- 
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the impossibility of their resolution (when in c nflo subtle dia 
ict) or demoticnstration 

fact
. 

The neutrality of science was justified as part of a
lec of  

and value, ought and is. At question were the limits of knowledge and the 
relations of knowledge to ethics. This in turn entailed a vision of the orga-
nization of society and the proper political order. Neutrality was a libera ical 

l 

response to pressures by governments for censorship, industry for pra ct  
results, and social movements for relevance. Neutrality was a political state-
ment as well as an ontological position, part of a more general, eral, 

vision of the relations of knowledge and power. 
Among historians, explanations for the origins of the ideal of 

Wertfreie 

Wissenschaft 
(value-free science) have been varied. Liberal historians have 

tended to stress the continuity of scientific sociology with traditional 

German academic ideals of Kultur and Bildung, deriving from German 

pietism and idealism.5  Explanations of the separation 
Sozialpolit 

of the Dik, eutsc
often 

he 

Gesellschaft fur Soziologie from the older Verei  
written from the perspective of the victorious neutralist camp, have (the Wert- 

to 
focus exclusively upon debates internal to the academic polity 

urteilsstreit, the Methodenstreit), 
where questions concerning the distinc-

tive nature of social knowledge or the abstract place of "values" in the 

sciences come to a head.6  
Without disputing the importance of these trends, I would like to sug-

gest two modifications of this line of reasoning. First, I want to suggest that 
at least in the case of Germany it was largely in reaction against movements 

outside 
the universities—socialism, the women's movement, and racialist 

nationalism—that the ideal of neutrality becomes important in German 
social theory. Neutrality emerges as a self-conscious ideology of science 
partly in reaction to political challenges to state power—Marxism, femi-
nism, and social Darwinism—but also as an outgrowth of fears that prac-
tical, and specifically industrial, concerns were about to swamp the pursuit 

of science "for its own sake." 
Second, I want to show that despite their protests, many of the greatest 

advocates of neutrality played an important role in the politics of their 
time. The German academic was neutral not in the abstract, but in opposi-

tion to certain ideas and social forces. Neutrality was calcu
litilated not only 

to have 

certain specific effects on life and society. Neutrality was political  
in the sense that it was devised to counter certain political movements, but 
also in the sense that it served to mask the broader political ideals of its 

advocates. But first, the German research ideal. 

In Germany, the ideal of pure science emerges first with the reorganization 
of the universities in the early years of the nineteenth century. After 
Prussia's defeat in 1806 at the ands of Napoleon's armies, Wilhelm Fried-

king of Prussia, proclaimed that Germany would rise again through 
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attempt on the part of Prussia to rebuild its cultural strength. This partic-
ular relationship of France and Germany helps explain the distrust many 
German scholars held toward French Enlightenment ideals. 

The ideals of Bildung durch W issenschaft (spiritual uplift through sci-
ence) and of Einsamkeit und Freiheit (solitude and freedom) represented a 
rejection of the French and English utilitarian ideal of knowledge. Wilhelm 
Kahl points out that the founders of the new university raised a cry against 
the narrowly vocational studies (Brot- und Butterstudium) and "utilitarian 
sects" which they saw as "prostituting" the sciences. Friedrich Paulsen 
notes that the new university was organized "in direct opposition to the 
higher schools of the military dictator" (notably Napoleon's Ecole 
Polytechnique).12  Germany's leading philosophers left no doubts about 
where they stood on this question. G. W. F. Hegel attacked the "crude 
materialism" of the French Enlightenment, generalizing his attack to 
include all empirical science with its mere "collection of facts and dis-
covery of unusual examples."13  Friedrich Schelling rejected that "empty-
headedness that calls itself enlightenment," mocking those for whom the 
task of science was to perfect textiles or improve fermented juices. Schel-
ling had little respect for those for whom geometry was valued because it 
teaches us "how to measure fields and build houses." It was not that such 
skills were not useful; astronomers were certainly needed to make calen-
dars and doctors were usefully applying Galvanism to disease. But the phi-
losopher was to draw from universals, not particulars. His was the spirit of 
unity and totality (Geist der Ein- und Allheit): the task of Bildung (spiritual, 
holistic learning) was to allow the individual to transcend the realm of one-
sidedness and enter the realm of absolute universality. Science was to be 
one with philosophy, that universal "science of all science" and the key to 
spiritual transcendence.14  

Notwithstanding the prejudices of men such as Hegel and Schelling, 
one should not imagine that the utilitarian spirit was foreign to Germany at 
this time. The Enlightenment conception of the bond between knowing 
and doing was common enough in. Germany at this time. One example can 
be seen in a rather surprisingly modern-sounding theory of the practical 
origins of science put forth a decade prior to the founding of the University 
of Berlin. In the very first (1799) issue of the Annalen der Physik Friedrich 
Gren, editor of the new journal, noted the importance of distinguishing the 
history of the invention of tools from the history of physics proper. 
Whereas the former was properly the realm of "mixed science," drawing its 
conclusions from experience, only the latter constitutes that "rational part" 
of science—including mathematics, astronomy, and chemistry—that 
achieves a higher independence of empirical truth. A true history of sci-
ence, Gren suggests, must consist in a history of this rational part of sci-
rice. But Gren also admits that the arts have been important for the 
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ical works in German. In the new university all work was to be in the 
vernacular; Latin was to be studied as only one among several Romance 
languages. Leibniz had supported this policy at least in spirit: traveling to 
Paris in the late seventeenth century, he was impressed that scholars there 
wrote in their native French. Returning to Berlin, he advised his German 

colleagues also to write—in FrenchII°  
It is possible to argue that the ideal of intensive and apolitical science 

that emerges in the early years of the nineteenth century represents a 
continuation of the medieval scholastic ideal that the scholar should 
remain isolated from the world of the flesh. The case can equally be 
made, however, that the new ideal represents a reaction against specific 
social and political conditions faced by German scholars at the end of 
the eighteenth century. In the years prior to the founding of the new 
university, student revolts in sympathy with the French Revolution had 
plagued German universities. Student riots in 1796 and 1797 brought 
Culture Minister von Massow to Halle to quell the rebellions, culmi-
nating in his 1798 "Order for the Punishment of Students Disturbing the 
Public Order in Royal Academies." Alte Dessauer, governor of Halle and 
head of the local Prussian army regiment, arrested the most active stu-
dents and pressed them into service in his regiment. Fichte was con-
cerned about student unrest when he assumed the position of first rector 
of the University of Berlin. His inaugural address, devoted to the ques-
tion of "Threats to Academic Freedom," argued that retribution against 
student unrest posed the single greatest threat to academic freedom. 
Fichte advised the restoration of order and the restriction of student 

activities to "higher things." 
It is also important to recall the precarious condition of German univer-

sities in the early years of the century. In 1810 Germany was just recovering 
from Napoleonic invasions that had wrecked the German economy. In 
1792 there had been forty-two universities in the German-speaking world. 
By 1818, as a consequence of the impoverishment of the German state due 
to the ravages of war, more than half of these—including universities at 
Strasbourg, Stuttgart, Cologne, Mainz, Bonn, Trier, Ingolstadt, Fulda, Ba ns-

m-

berg, Dillingen, Altdorf, Paderborn, Helmstedt, Rinteln, Salzburg, In 
bruck, Frankfurt an der Oder, Herborn, Erfurt, Wittenberg, Duisberg, and 
Munster—had disappeared. Proposals were put forward at this time that 

all 

German universities should be closed." 
In the first chapter of this study I su:.,:ested that the "purity" of science 

is generally defended in the degree that its autonomy is perceived to be 
under siege. In early-nineteenth-century Germany it was largely against 
what was seen as a French threat to science that purity was defended. 
Napoleon had conquered Prussia in 1806 and dissolved the university 

at 

Halle. The University 
of Berlin was to replace Halle, as part of the broader 
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sciences. It is certain, he writes, that "the origins of the arts and sciences lie 

in the needs of men." Indeed, 
It is to agriculture and the measurement of time that we oweli astronomy, to 
the need for iron that we owe metallurgy. It is to the parceling up of land 
that we owe geometry; to trade that we owe arithmetic; and to the trans-
port of goods and the building arts that we owe the science of mechanics. It 
is to wounds and sickness that we owe the sciences of botany, anatomy, 

and medicine.'5  
This was the kind of practical view that Schelling, Hegel, and the architects 

of the new research ideal opposed. 

The ideal of pure and disinterested research that emerges with the Univer-
sity of Berlin represented a rejection of the Baconian vision of practical 
knowledge and the utilitarian ideals of the British and French Enl ue-free " 

ighten- 

ment. But science, in this new vision, was not supposed to be "val  
in the modern sense. The new research ideal posed no fundamental chal-
lenge to Graf Eberhard von Wurttemberg's view, upon the founding of the 
University of Tubingen in 1477, that "nothing provides a shorter d b 
means of achieving purity and chastity than a scholarly education."" The 
German scholar was to cultivate moral as well as intellectual virtues, to 
combine objective scientific study with cultural development of the soul. 
As we shall see, this was to change in the course of the century. With the 
rise of science-based industry knowledge becomes a commodity; the ideal 
of the cultivated scholar is forced to accommodate to a new ideal: that of 
the specialized expert. And with this new ideal, the conception of knowl-
edge as integral to moral life is progressively supplanted by a conception of 
knowledge as a neutral instrument in the service of goals external to 

science. 

    

  

6 

 

 

Empirical Science and 
Specialized Expertise 

 

The German scholar of the late eighteenth and early nineteenth century 
was supposed to be a carrier of moral as well as intellectual culture. Wissen-
schaft (science) was equally the study of theology, medicine, law, and phi-
losophy; the equivalent terms in French and English do not capture the 
breadth of the German term. Gleditsch's 1745 Teutsch-Englisches Lexikon 
translated Wissenschaft variously as "knowing," "knowledge," "notice," or 
"cognisance"; to possess Wissenschaft was to be privy to or practiced 
about, to have a knack or skill, craft or dexterity. A man von grosser Wis-
senschaft was "an artfull, able, learned, scientifical, skilled, skilful!, well-
practiced expert, experienced, witty, ingenious or industrious, man; a great 
scholar; a man of great learning, scholarship, ability, erudition, doctrine, 
science, knowledge, skill or experience."' Scholarship or study better 
reflects the meaning of Wissenschaft than does the term science. 

The "man of science" of the German Enlightenment was supposed to 
be a virtuoso, a homo literatus, a carrier of universal and encyclopedic 
learning. This broader sense of science, together with the Baconian 
vision of practical knowledge, was elaborated in Leibniz's plan for the 
Academy of Sciences at Berlin. The academy, according to Leibniz's 
letter of July 11, 1700, was established to promote the honor of God and 
the cultivation of all kinds of virtuous and useful practices for the 
common good. As an institution devoted to "the love and care of things 
German," the academy was to help make the mechanical sciences "prac-
tical and fruitful." The academy was to help maintain the German lan-
guage in its purity, to help equip missions in heathen lands, to enrich the 
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honor and glory of the German nation, and to "further the progress of 
true belief." Academicians were also to supervise the production and 
censorship of books and to sponsor lotteries. True to his encyclopedic 
vision, Leibniz insisted that science was to be valued not just for "its 
own sake" but for the glory of God, the benefits of human practice, and 
the honor of the German nation.2  

This broader sense of the term Wissenschaft was maintained until some-

time late in the nineteenth century, and indeed remains to some extent 
today. Yet by the middle of the nineteenth century this has begun to 
change. Universities, fueled by the promise of exact empirical science and 
science applied to industrial needs, begin to shift their priorities in the 
direction of laboratory-based research and teaching. The status of the phil-
osophical faculty vis-à-vis the traditionally dominant faculties of theology, 
law, and medicine also undergoes a dramatic change. 

Since late medieval times German universities had supported, alongside 
the faculties of theology, law, and medicine, a faculty of the liberal arts 

composed of the trivium of arts (grammar, logic, and rhetoric) and the 

quadrivium of the sciences (arithmetic, geometry, music, and astronomy). 
This "philosophical faculty," as it came to be called, was primarily respon-
sible for preparing undergraduates for graduate study in the faculties of law, 
medicine, or theology, where one trained to become a lawyer, physician, or 
man of the cloth. Graduate training in science was generally not possible, 
apart from what might be learned in medical studies. This begins to change, 
however, in the seventeenth and eighteenth centuries. Indeed the history of 
the university from the fifteenth through the eighteenth centuries can be 
seen as a history of the gradual subordination of the Master of Arts 

(magistri artium) to the Doctorate of Philosophy (doctor philosophiae); so 

that by the end of the eighteenth century the Master of Arts has begun to 
be regarded as an intermediate step on the path to the Ph.D.3  As philosophy 

was the home for most of what we now call the sciences, the growth of the 
philosophical faculty provides a fairly good measure of the rising impor-
tance of science in the German university (see Table 1). 

In 1800 only about 5 percent of all Prussian students were enrolled in 
the philosophical faculties of Prussian universities (what would eventually 
become our "arts and sciences"). By the early 1830s this figure had risen to 
nearly 15 percent, and by 1887 to nearly 30 percent. The most rapid growth 
in this regard occurred in the middle decades of the century, as the propor-
tion of students studying science and the humanities as a fraction of the 
total population grew from 114 students per million in the 1860s, to 200 
per million in the early 1880s, to 400 per million in 1906. This does not 
even count the students at Germany's eleven Technische Hochschulen 
(technical colleges), numbering 11,000 in 1900.4  

The growing importance of the philosophical faculty in general, 

Table 1 Students at Prussian universities 

Theology Law Medicine Philosophy Total 

73 1,562 
805 5,335 

3,672 12,709 

Note: Enrollments for 1799-1805 are calculated for the universities at Erlangen, Erfurt, 
Duisberg, Frankfurt an der Oder, Konigsberg, and Halle; statistics for 1832-1834 are for 
Berlin, Breslau, Halle, Bonn, Konigsberg, Munster, and Greifswald. Figures for 1887-1890 
include these universities plus Marburg, Kiel, Braunsberg, and Gottingen, at this time in Prussia. See Wilhelm Dieterici, Geschichte und statistische Nachrichtungen uber die 
Universitaten im preussischen Staate (Berlin, 1836), pp. 107 and 156-172; Wilhelm Lexis, Die deutschen Universitaten (Berlin, 1893), vol. 1, p. 144. The numbers in each case are 
annual averages for total student enrollment in all Prussian universities. 

and the natural sciences in particular, reflected the Enlightenment ideal of 
the primacy of reason among the faculties of human understanding. Francis 
Bacon in his Advancement of Learning had distinguished three faculties of 
human understanding: reason, imagination, and memory, with which were 
associated the pursuits of philosophy, poetry, and history. When 
d'Alembert in his 1750 Discours preliminaire acknowledged his debt to 
Bacon, it was not simply to his method but to his division of the sciences in 
terms of the faculties of the mind according to which the tree of knowledge 
was to be constructed. Immanuel Kant, follower of both Bacon and 
d'Alembert, had introduced the Baconian ideal into German debates, 
arguing for the elevation of the philosophical faculty—the faculty of 
reason--to parity with the faculties of law, medicine, and theology.5  

The growth of empirical science in nineteenth-century Germany reflects 
more than simply the triumph and spread of Enlightenment ideals. The 
value of science in producing military and industrial power was recognized, 
and it was believed that science would solve social problems. We shall 
return to these themes in subsequent chapters. Here, though, I want to 
explore one particular philosophical consequence of the rise of the empir-
ical sciences. Specifically, I want to look at how the growth of empirical 
methods was accompanied by a narrowing of the conception of what sci- 
nce is and ought to be. 

By the 1830s, students of biology, medicine, chemistry, and physics had 
begun to reject the mystical, encyclopedic visions of the Naturphilosophen 
(nature philosophers) in favor of more cautious and empirical procedures of 
laboratory science. In 1822 the Verein der Naturforscher und Arzte was 
established to promote the exchange of ideas concerning the new experi-
mental sciences; in 1824 Johannes Muller began his work in physiology at 
he University of Bonn. Two years later Justus Liebig opened his chemical 

1799-1805 495 859 135 
1832-1834 1,688 646 835 
1887-1890 3,184 2,369 3,484 
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laboratory in Giessen, marking the beginning of laboratory teaching in the 

German university. 
Liebig was not alone by this time in complaining of his 

"delusion
us

t he 
 

hands of the German nature philosophers"; discontent o 
to 

abandonment by many scientists of all philosophy. In 1844 Schelling deliv-

ered his last lectures as professor of philosophy at the University of Berlin. 
Hegel had already been dead more than a decade. Fewer

were 
an 

satisfi
d fewer

d with a 
scien- 

tists recognizing the power of laboratory techniques
e  

conception of science according to which, as Schelling once asserted, every 
mineral was "a philological problem," or, as another 

Naturphi/osoph put it, 

diamond was "quartz which has achieved self consciousness." Hermann 
von Helmholtz attacked Hegel's philosophy of identity for its pretensions 
to derive the structure of the world from the process of thought. Karl Ernst 
von Baer mocked those who had felt compelled to credit the Creator with 
every detail of nature, churning out books on "insect theology," "fish the-

ology," and "rock theology. "6  
Mid-nineteenth-century critics no doubt exaggerated the hostility of 

early German idealism to experimental science. As recent historical scholar-

ship has shown, the Naturphilosoph's fascination with unity and polarity 

actually helped to inspire a number of creative scientific works, including 
Johann Ritter's discoveries of electroplating and ultraviolet radiation 
(1800-1801), Hans Christian Oersted's discovery of electromagnetism 
(1820), and Johannes Purkinje's discoveries of visual afterimages and the 
cerebellar nerve cells that bear his name (183). Goethe wrote extensively 

in the areas of botany, optics, and mineralogy?  and even Schelling was  

to certain types of experimentation. Hegel was notoriously inept when it 
came to questions of mechanics or kinematics; but his historicist dialectics 
helped inspire both the biblical criticism of D. F. Strauss and the political 

economy of Marx. By the mid-nineteenth century, however, the vogue was to contrast the 
new with the old, and few were willing to stand up for the Romantic ide-
alism that had swayed earlier generations. The revolt against German ide-
alism turned into a power struggle for control of the German university—
between scientists advocating funding for laboratory research and philoso-
phers advocating traditional ideals of humanistic scholarship. Philosophi-
cally minded scientists such as Helmholtz, Emil Du Bois-Reymond, A. W. 
von Hofmann, and Julius Lothar Meyer tried to steer a middle course, 
supporting an increased science curriculum while warning against the‘total 
disintegration of the universities into specialized technical schools. Helm-
holtz, despite restricting the task of philosophy to "criticism of the sources 
of cognition and to investigation of the functions of the intellect," urged 
scientists to explore connections of their specialties with the whole of 

sci-

ence. 
Meyer advocated the integration of science and humanities curricula. 
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Yet pressures to establish separate specialized curricula were too great to 
stop. In 1863 Tubingen established the first faculty of natural sciences sepa-
rate from the philosophical faculty; the University of Strasbourg followed 
suit shortly thereafter.' 

Trade and technical schools, established in the seventeenth and eigh-
teenth century to train students in the baking, engineering, and other 
practical trades, grew in the middle of the nineteenth century into the 
famous Technische Hochschulen, technical schools designed to train 
engineers in a course of study on a par with that of the traditional uni-
versity. Until about 1880, the Technische Hochschulen were controlled 
by the Ministry of Trade and enjoyed considerably less status than the 
older universities. In the early 1880s, however, the schools were trans-
ferred to the Ministry of Education, signaling a move toward parity with 
the older universities. In 1892 Wilhelm II declared that professors at the 
technical schools should have equal status with university professors and 
could henceforth wear academic regalia; in 1898, the rectors of Prussia's 
three Technische Hochschulen were called to the upper house of the 
German parliament, a privilege formerly granted only to university rec-
tors. In 1900, technical schools were granted rights to award doctoral 
degrees in the engineering and applied sciences.8  

The triumph of science in German higher education was encouraged by 
the recognition of the value of science in producing military and industrial 
power. Science comes to have the cachet that philosophy as a whole once 
had. But what happens to philosophy? With the collapse of Romantic 
Naturphilosophie, scientists either abandoned philosophy altogether or 
cast about for alternatives to Hegel and Schelling. The materialism of the 
French Enlightenment (La Mettrie, Holbach, Helvetius) provided one 
source of inspiration; the "critical philosophy" of Kant provided another. 
Which of these alternatives one favored depended very much on one's 
politics. The more conservative choice was Kant—a choice that allowed 
one to argue against both the materialism associated with 1848 and the 
newly emerging Social Democratic movement; but also to articulate a justi-
fication for the autonomy of science in the face of attempts by business 
concerns to direct science onto paths useful to industry. 

Kant's philosophy appealed to those wanting to isolate science and 
religion (or morality) from each other and to provide each with separate 
realms over which the other has no jurisdiction. Religious and practical 
truths for Kant lay in the sphere of the noumenal "thing in itself"; the 
truths of science embodied only the phenomenal "thing for us" as pre-
sented by human sensory experience. Knowledge of the two spheres—sci-
ence and religion—could never conflict, for they deal with entirely separate 
realms of Being. Kant's doctrine appealed to the man of science who 
wanted to keep his science and his religion intact, without worrying about 
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apparent contradictions between the two. Science played a crucial role in 
Kant's philosophy. He adopted as his method "that of the student of 
nature," which he described as "looking for the elements of pure reason in 
what admits of confirmation or refutation by experiment."9  The Critique of 

Pure Reason is dedicated to Francis Bacon, and the English philosopher's 
presence is felt throughout the book. 

Neo-Kantians in the second half of the nineteenth century used the 
distinction between noumena and phenomena to fix a boundary between 
science and religion. Kant, they argued, had defined the limits for knowl-
edge based on experience, beyond which all knowledge must be based on 
faith. By radically separating knowledge of moral or religious questions 
from knowledge of the empirical world, Kant's philosophy, like that of 
Hume in England or Auguste Comte in France, served to liberate the pur-
suit of science from the constraints of philosophy and religion, allowing 
scientists to pursue empirical research without fear of violating religious or 
philosophical doctrines. Kantian dualism also served to insulate science 
from political critiques. In September 1854, in a debate over materialism at 
a scientific convention in Gottingen, Kant's doctrines were invoked to pre-
serve a separate and unassailable realm for ideals of God, freedom, and 
immortality, ideals preserved in neo-Kantian doctrines as "convenient fic-
tions" or "regulative ideals."1° Divorced from religion and philosophy, sci-
ence could now proclaim itself immune to religious or moral criticism. 

In the second half of the century the neo-Kantian model of exact exper-
imental science divorced from religious or speculative philosophy begins to 
penetrate every academic discipline. It is an age of empirical research. Her-
mann Lotze captured this sentiment when he lamented the fact that, at 
least in philosophy, "there no longer exists any merit in originality, but only 
in accuracy." Despairing of finding anything new in philosophy, many phi-
losophers spent their time preparing elaborate commentaries on the mas-
ters, dissecting the philosophical works of Leibniz, Kant, or Hegel with a 
precision and attention to detail that rivaled biblical exegesis. Hans 
Vaihinger devoted 1,000 pages to his commentary on the first 70 pages of 
Kant's Critique of Pure Reason." Others turned to psychology or to social 
or political theory, attempting to salvage some sort of synthesis in the non-
experimental sciences. 

In the program of Eduard Zeller, Eugen Duhring, and Richard 
Avenarius, philosophy itself was to become a science, and the philosophy 
of science the heart of philosophy. In 1862, in his Heidelberg address on 
"The Meaning and Scope of Erkenntnistheorie," Zeller issued a call for a 

new "theory of knowledge" (Erkenntnistheorie, epistemologie) signaling the 
beginning of the predominance of epistemology over other kinds of philos-
ophy that has remained until the present. The new theory of knowledge 
was to be based not on speculation but on the latest results of science. 12.  

Hermann von Helmholtz argued that the future progress of philosophy 
depended upon "an exact knowledge of the processes of sensory percep-
tion."13  In the latter half of the century, a new generation of philosophers 
emerged schooled in Johannes Muller's work on physiology, Wilhelm 
Wundt's experiments on just-noticeable differences, and Gustav Fechner's 
law of diminishing marginal response to psychophysical stimuli. Philoso-
phers such as Avenarius and Ernst Mach began to argue that Helmholtz's 
Physiological Acoustics and Physiological Optics Were more vital to philos-
ophy than all previous speculations on the elements of Being or the spiritual 
necessities of the cosmos. 

Efforts to establish philosophy on the solid ground of science were 
carried forth in new journals. In 1861 the first issue of the Zeitschrift fur 
exacte Philosophie announced a new program for philosophy, one that was 
to draw from the "positive and empirical sciences" to achieve a new level of 
precision in the analysis of philosophical problems. The goal of the journal 
was to expose the errors of idealism and to establish in its place a "philo-
sophical realism" that would combat the varieties of "loose and inexact" 
thinking in contemporary philosophical writings—including the "false 
speculations" of pantheism and materialism. Sixteen years later, in 1877, 
Richard Avenarius founded his V ierteljahrsschrift fur wissenschaftliche 
Philosophie with even stronger claims to ground philosophy in the empir-
ical sciences. The journal announced its intention to publish articles on 
"epistemology, philosophy of science and mathematics, psychophysics, 
psychology and anthropology, sociology and ethics, aesthetics, philosophy 
of language and of history." Conspicuously absent were religion and meta-
physics. Philosophy, according to Avenarius, was to be "first and foremost 
a science—nothing more, and nothing less."14  

In the course of the century, the increasing use of empirical methods by 
philosophers comes to be seen as a threat to more traditional academics. In 
the 1880s and 1890s, philosophers more comfortable with Plato and Aris-
totle come to fear the encroachment of experimental psychology into their 
discipline, as chair after chair in the philosophical faculties goes to students 
trained in the physiology of the eye or the anatomy of the ear.15  (Typical of 
the age is that Wundt, Fechner, and their students would attempt to reduce 
human judgment to the ability to make fine distinctions in sounds, touch, 
and other perceptions, according to Ernst Weber and Gustav Fechner's 
principle of "just-noticeable differences." Lujo Brentano in 1908 would 
write a book claiming that subjective value theory could be grounded upon 
this principle, and that marginalist economic principles were derivable from 
this.) Empirical methods begin to penetrate other disciplines as well. 
Archival research comes to dominate the historical schools; biblical criti-
cism applies the canons of exact historical scholarship to discover the "his-
orical Jesus" (Strauss) or history wie es eigentlich gewesen ist (Ranke). With 
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the growth of empirical methods, academic disciplines begin to draw in 
their boundaries, seeking refuge in progressively narrow, specialized 

research. 

Max Weber reflected upon the specialization that pervaded so many fields of 
academia in the early years of the twentieth century. In his 1919 "Science as a 
Vocation," Germany's foremost sociologist wrote that science had entered 
upon a course of specialization from which it might never escape, and that 
whoever could not blind himself to fields outside his own might as well leave 
the work of science to others. It was only by strict specialization that the 
academic could achieve anything of lasting value. Specialization had been 
made necessary by the unceasing progress to which science is chained. The 
most one could hope for.was to contribute in some small way to the growing 
stock of knowledge, which would then become obsolete in ten, twenty, or 
fifty years. In the field of science, Weber concluded, "only he who is devoted 

solely to the work at hand has 
pe4 rsonality: '716 

It was Ferdinand Tonnies, however, "father" of German sociology, who 
was to come to the conclusion that, by virtue of its ever-increasing special-
ization, science must be value-neutral. Tonnies claimed that it was natural 
for practical and theoretical spheres of science to have become separate 
from one another, for science, no less than any other evolving thing, cannot 
escape this process of continual division. Indeed, such differentiation "is 
the greatest law of evolution." TOnnies was not alone in this view, as "split-
ters" came to triumph over the "lumpers" in the spirit of Kant's dictum 
that "we do not enlarge, but disfigure sciences if we allow them to trespass 
upon one another's territory."17  Even as new territories were being opened 
up, old ones were having their boundaries ever more tightly guarded. 

Details of Weber's and TOnnies's arguments for value-neutrality we 
shall explore in a moment: Here, however, let me point out that the special-
ization that emerges in the second half of the nineteenth century has a 
political dimension—in art as well as science. Arnold Hauser in his Soar! 

History of Art has described the political aspects of specialization and of 
"art for its own sake," tying these to the philosophy of Kant in what could 
just as well be a description of "science for its own sake." The ideal of art 
"for its own sake" (Part pour !'art), Hauser argues, sprang originally from 
Romanticism, where it represented one of the most powerful early 
weapons in the struggle for artistic freedom. But the political function of 
this ideal changes in the course of the century, as "art for its own sake" 
becomes an excuse for retreat from public life: 

For the romantics "Part pour Part" becomes the ivory tower in which they 
shut themselves off from all practical affairs. They buy the peace and secu-
rity of a purely contemplative attitude at the price of an understanding with 
the prevailing order. Until 1830 the middle class hoped that art would pro- 
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mote its ideals, it therefore accepted art as a vehicle of political propaganda 
. . . After 1830, however, the bourgeoisie becomes suspicious of the artist, 
and prefers neutrality to the former alliance . . . The middle class makes 
"l'art pour Part" its own; it stresses the ideal nature of art and the high, 
superpolitical status of the artist. It locks him up in a golden cage. Cousin 
goes back to the idea of autonomy in Kant's philosophy and revives the 
theory of the "disinterestedness" of art, and here the tendency to special-
ization which becomes ascendant with capitalism proves useful. "L'art pour 
Part" is, in fact, partly the expression of the division of labour which 
advances hand in hand with industrialization, partly the bulwark of art 
against the danger of being swallowed up by industrialized and mechanized 
life. It signifies, on the one hand, the rationalization, disenchantment and 
contraction of art, but simultaneously the attempt to preserve its individual 
quality and spontaneity, in spite of the universal mechanization of life." 

Much of the same could be said for science. Social and natural scientists 
alike were attracted to the neo-Kantian doctrine, both for its idealism and 
the autonomy it promised for sciences of the natural or social world. The 
Kantian separation of noumena and phenomena, as of theoretical and prac-
tical reason, provided the intellectual legitimacy for separate and autono-
mous spheres of science on the one hand and politics and religion on the 
other. Neo-Kantianism was a philosophy of compromise, allowing scien-
tists to pursue empirical truth without disturbing religious belief, allowing 
faith in religious ideals without fear of contradiction by scientific evidence. 

The age of specialized retreat is not, of course, without its critics. 
Auguste Comte in his Cours de philosophie positive warned against the 
rising tide of specialization, arguing that the time had come "to make the 
study of scientific generalities itself a great specialty." In 1835, the poet 
Charles-Augustin Sainte-Beuve accused his colleague Alfred Vigny of 
retreating to "the ivory tower" in what appears to be the first use of this 
expression in its modern sense. Friedrich Nietzsche even in his student days 
expressed his disgust for the narrowness of that "teeming breed of philolo-
gists, their mole-like activities, their full pouches and blind eyes, their 
pleasure in the worm they catch." In his eagerness to appear scientific, 
Nietzsche complained, the historian seeks to record history objectively and 
n its entirety. The "objective man" thus "waits until something comes 

along and then spreads himself out ever so tenderly, so that not even the 
lightest footfalls of ghostly beings slipping past shall be lost upon his sur-
face."19  Objectivity for Nietzsche was a euphemism for the inability of 
scholars to distinguish between the trivial and the significant; objectivity 
was merely "skepticism and paralysis of the will dressed up." Nietzsche 
(who fancied himself "the last unpolitical German") expressed his con-
tempt for those who "eat of the dust of bibliographic trifles." 

The Renaissance historian Jacob Burckhardt also criticized the narrow- 
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ness of contemporary specialists, whom he called the t)iri eruditissimi and 

capricorn beetles and whom he compared with those who try to dig up a 
mountain: "They begin and dig a deep hole which, however, is nothing in 
comparison with the mountain. Death comes meanwhile, and what do they 
leave us? The rubbish lying beside the hole they dug." And again: "God, 
too, wants some fun at times, and then he creates those philologists and 
historians who think themselves superior to all the world when they have 
scientifically ascertained that the Emperor Conrad II went to the privy at 
Goslar on May 7 in the year 1030—and things of like world-wide 

interest."20  Burckhardt's own Cultural History of Greece was greeted with 

suspicion by professional historians because, as he himself admitted, the 
book was a work of synthesis and interpretation and not the product of 
original research. 

Specialization, associated with the new norms of narrow, empirical, and 
exhaustive research, served similar social functions as the ideology of neu-
trality. The scientist was not to bother himself with political affairs. His job 
was to follow the truth: it was not his place to challenge the politics of his 
patrons. But specialization was only one of several roots of the nineteenth 
and twentieth century ideology of neutrality, as becomes clear when we 
look at the debate over values that emerged in early-twentieth-century 
German political economy. 

7 

The Werturteilsstreit, or 
Controversy over Values 

On January 3, 1909, a group of social theorists dissatisfied with the "polit-
ical" character of Germany's Social Policy Association (Verein fur Sozi-
alpolitik) met under the guidance of Max Weber to found their own 
society, the German Society for Sociology (Deutsche Gesellschaft far Sozio-
logic), in what is often recognized as the beginning of organized sociology 
in Germany. For nearly forty years (since the founding of the Reich in 
1871), the Social Policy Association had provided the major forum for dis-
cussion of scholarly issues concerning social, historical, and political ques-
tions. The new Society for Sociology, breaking with the Association, was to 
be a strictly scientific society, and by this was meant, above all else, that it 
was to avoid all discussion of matters moral, political, and religious. Indeed, 
this position was set forth in the first statute of the new society: 

Under the name "Deutsche Gesellschaft for Soziologie" a society has been 
founded, which has its seat in Berlin. Its purpose is the promotion of socio-
logical knowledge through the organization of purely scientific investiga-
tion and research, the publication and support of purely scientific works, 
and the organization of regular sociological meetings in Germany. The 
Society will provide all scientific directions and methods of sociology with 
equal space, and rejects the advocacy of all practical (ethical, religious, polit-
ical, and aesthetic) goals.' 

The rejection of concern for practical goals expressed in the German 
Society for Sociology's founding charter represented the culmination of a 
debate in the Social Policy Association, the so-called Werturteilsstreit, in 
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which a group of young political economists, including Ferdinand TOnnies, 
Werner Sombart, and Max Weber, attacked the older generation of polit-
ical economists for mixing facts and values, science and politics. The course 
of the debate provides some insight into why one group of sociologists 
found themselves so energetically opposed to value judgments in science. 
The debate is also significant, because it is here that expressions such as 
"value-free" and "value-laden" science come into popular usage. 

The neutrality crusade of the German Society for Sociology was 
sparked by a growing dissatisfaction with the direction taken by conserva-
tive political economists in the Social Policy Association. The Association 
had been founded in 1872 by a body of reform-minded doctors, lawyers, 
professors, industrialists, and politicians concerned with constructing pro-
gressive social policy for the newly united German nation. Until the early 
years of the twentieth century, the Association gathered together Ger-
many's most eminent social theorists and reformers, figuring as a forum for 
both discussion of political issues and development of social theory. It 
published an annual series of resolutions, which it presented to the German 
government and managed to exert considerable influence on matters of 

state policy. 
The Social Policy Association remained the leading organ for social 

theory in all of Germany until the twentieth century. In the early years of 
the twentieth century, however, a younger generation of political econo-
mists led by Max Weber began to criticize the leadership of the Association 
for having failed to encourage independent scholarship—scholarship, that 
is, that was not subordinate to state policy. Weber, Sombart, and TOnnies 
all felt that the older generation of political economists, headed by Gustav 
Schmoller, had compromised its scientific integrity by acting as a servile 
advisory body to government in matters of state, industrial, and farming 
policy. 

In 1909, at the Vienna meeting of the Association (dedicated to the 
problem of productivity in political science), a debate broke out over the 
proper role of value judgments in science, a debate which has continued 
even into the present and one which for many marks the transition from the 
"historical" or "ethical" school of political economy to value-free scientific 
sociology. Though the debate—subsequently labeled the Werturteilsstreit, 
or controversy over values—was conducted largely over the issue of the 
proper role of values in science, what was at stake was essentially a matter 
of the subordination of science to state policy. The central question that 
divided the young sociologists—Tonnies, Weber, and Sombart—from the 
older historical school of political economists—Schmoller, Philippovich, 
Herkner, and Gottl-Ottlilienfeld—was the question of what role values 
should play in economic science. What were the arguments? 

In his paper delivered to the 1909 Vienna meeting, Professor Eugen von  
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Philippovich defended a conception of "productivity" in political science 
that would include moral as well as empirical judgments. It was impossible, 
he argued, to separate political or ethical concerns from questions of pure 
research. Indeed, "all economic research is ultimately subordinated to the 
goal of determining to what degree the well-being of the people is served by 
particular economic activities. It is an illusion to believe that the restriction 
of theoretical research to that which is can free one from conceptions of 
what ought to be."2  Philippovich rejected Alfred Marshall's proposal to 
eliminate the word productivity from economic discourse simply because 
the word was associated with "ethical ideals." He also rejected the attempt 
on the part of classical British economists to measure economic produc-
tivity by the sheer quantity of goods produced, ignoring the equally impor-
tant question of the quality of those goods and their contribution to the 
well-being of society. The very concept of productivity, Philippovich 
argued, implies ethical ideals. Is it not meaningful to ask whether goods 
produced in the service of immoral or unreasonable ends are "productive" 
in the same sense as morally useful goods? Should the fabrication of bombs 
for anarchistic attacks be considered "productive"?3  

Professor Willie Herkner of Charlottenburg saluted Philippovich's call 
to explore the moral aspects of productivity, illustrating the importance of 
this dimension with a discussion of the working conditions in Germany's 
factories. The economic costs of labor, Herkner argued, are not simply 
those recorded by the entrepreneur; one must reckon as well with the 
depression and unhappiness that arises from restrictions on workers' 
freedom, the increased speed and intensity of the work pace, and the 
humiliation of being treated only as a number—these must be figured in the 
"costs" of production as well. Herkner maintained that those who (with 
William Petty) would consider under costs only that which can be 
"counted, measured and weighed" will of course exclude such vague and 
loose ideas from the "temple of science." This, however, would be a 
serious mistake; indeed, were we to exclude all questions of moral value 
and social well-being from our science, "we would very soon have to find 
some new science to deal with that which was lost from political 
economy."4  

Central in the debate that divided the Social Policy Association was the 
question of the role of science vis-a-vis the state. The older historical 
school had long insisted on the importance of bringing science to bear on 
problems of public policy; Rudolf Hildebrand had gone so far as to argue 
that a particular discipline (such as philology) should be considered "not 
merely a science, but a handmaiden for the salvation of the nation." Polit-
ical economy for these conservative paternalists presumed a harmony 'of 
state and social interests: capital and labor, males and females, Protestants 
and Catholics, each had its part to play in the prosperous growth of the 
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nation. To abandon moral judgment would be to abandon the duty of the 
scholar to help maintain social order. This willingness to moralize on mat-
ters of social policy translated also into a special academic style. Joseph 
Schumpeter in the 1940s recalled how, as a student at the turn of the 
century, the Kathedersozialisten had lectured as if they were leading a polit-
ical rally: "Lujo Brentano addressed his classes as he would have political 
meetings, and they responded with cheers and countercheers. Adolf 
Wagner shouted and stamped and shook his fists at imaginary opponents, at 
least before the lethargy of old age quieted him down."5  Where would 
medicine be, Schumpeter asked, if physicians carried on in such a manner 
about the glories of healing? 

The young sociologists wanted no part of such moralizing. And the 
issue was not a trifling one. Werner Sombart, in his contribution to the 
debate, declared that "today is a decisive day in the historical development 
of the Social Policy Association . . It is the day that political economy 
decides whether it is to be a science." The ground over which the decisive 
battle was to be fought was "whether we political economists pose to our- 
selves the single problem of what is, or whether we at the same time pose 
the problem (or indeed pose as the only problem) that which should be." It 
was this split, Sombart declared, which had always been the decisive one in 
the Association; this was the question that would determine whether polit- 
ical economy was to be a science. 

Sombart was willing to concede, with Schmoller, that "there is no nail 
driven into wood without ethical admixture." Sombart cited Weber's study 
of the influence of the Puritan ethic on the rise of capitalism as an example 
of the importance of ethics in economic life; he also made it clear that by 
excluding consideration of ethical questions from science he did not mean 
that ethical values play no role in economic life. "Rather, we mean by this 
that they should play no role in economic science. We mean that insofar as 
it is science that we are engaged in, we can neither be Puritans nor non-
Puritans judging economic life; we must instead be objective observers or 
analysts. It is in this sense that we exclude value judgments from scientific 
observation." And why this Verbot? "For so long as value judgments play a 
role in scientific investigation, objective understanding of that which is, is 
not possible." Values are a source of bias, a hindrance to objective knowl-
edge. For Sombart, as for Weber and Tunnies, scientific knowledge pre-
sumed a neutral ground on which to work; the intrusion of values could 
only hinder the pursuit of that truth.' 

It was Max Weber, however, who was to provide the most comprehen 
sive and articulate defense of value-neutrality. In his contribution to the 
debate, Weber suggested that there are only three legitimate ways a scientist 
can confront political interests. He can point out the contradiction& 
between a person's values and their interests. He can also ask, empirically  
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what means must be used to achieve those interests. And finally, he may 
point out certain unintended consequences of pursuing and achieving those 
interests. These and only these can the scientist, qua scientist, undertake. 
The first is a question of logic; the second and third are questions of empir-
ical fact. But whether these goals should be pursued in the first place, 
Weber says, is a question no science can answer. For "this is a question of 
conscience, of personal commitment, and in this realm science cannot 
tread." 

For Weber, confusion of the separate realms of science and values bor-
ders on heresy—value-laden science he describes as "a thing of the Devil" 
and "original sin" (Sundenfall). It is not that Weber underestimates the 
importance of practical or moral questions; indeed, his intent is precisely 
the opposite. Questions of value and practice, politics and world view, are 
for Weber of such "earthshaking importance" that he doesn't want to see 
them reduced to matters of a merely technical nature, questions of produc-
tivity and the like.7  

Gustav Schmoller, dean of the older historical (or "ethical") school of 
economists, presided over the 1909 Vienna meeting that erupted into the 
Werturteilsstreit. But he himself did not enter the debate until shortly there-
after. In a 1911 article in the Handworterbuch der Staatswissenschaften, 
Schmoller presented his conception of the place of ethics in economic sci-
ence, claiming that values are indeed objective—in the sense that they are 
based on a universal "value-sense" (Wertgefii hl) which has developed over 
millions of years of human evolution. Value judgments are objective, in the 
sense that they are a shared human products Schmoller admitted that sup-
posedly objective values may in fact err; but he also expressed his confi-
dence that human values "ripen" with time, becoming more and more 
humane through cumulative human experience. Schmoller conceded that 
religious, moral, or aesthetic beliefs may differ among peoples, but he also 
claimed that despite this diversity, there are always common values that 
link Catholic and Protestant, Christian and Jew, realist and idealist. The 
differences that separate men, he argued, are not so much differences in 
ends as in the means people use to attain those ends. 

Schmoller warned that it would therefore be a serious mistake to 
attempt to exclude values from science, for the conclusions of ethical sci-
ence are as vital as those of any other science, if not more so. Schmoller 
complained that those who advocated "pure theory" had had difficulty 
attracting students, and that those professors who did follow in the foot-
steps of Eugen von BOhm-Bawerk, Karl Menger, and others of the Austrian 
mathematical school had often been forced "to lecture to empty class-
rooms; their students memorizing equations from their mechanically 
copied notes, only to forget them within a couple of months after class is 
over, without having learned anything of real value." Schmoller claimed 
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that it was impossible to eliminate teleology from science, no matter how 
hard one tried. Biology and geology even after Darwin had, in his view, 
preserved notions of directional development; Schmoller cited Wilhelm 
Wundt ("the premier scientist of the day") in support of the idea that cause 

and goal were complementary principles, each of which fulfilled the other.9  
Others of the so-called ethische Tendenz or Kathedersozialisten ("social-

ists of the chair")'° in German political economy expressed similar views. 
Oscar Englander defended the search for "universal, objective, and ultimate 
values" as a legitimate task of economic science. Franz Oppenheimer 
described Kant's categorical imperative (to treat other persons as ends, 
never as means) as a universal standard on which one might found an eth-
ical science of economy. F. von Gottl-Ottlilienfeld of Munich asked why 
Sombart singled out value as a term to attack—why not capital or produc-

tivity or any number of other words equally suspect? And what about that 
"fetish for facts" from which so many suffer?" Was that not at least as 
problematic as any of these other ideas? 

For Weber and the young sociologists, however, the controversy 
over values had driven a permanent wedge between themselves and the 
older historical school. Earlier in the year (1909), Max Weber had 
already begun organizing a younger generation of political economists 
to establish a new forum for neutral, social scientific research, the 
German Society for Sociology. Throughout the winter of 1909-10, 
Weber corresponded with leading figures in Germany's new science of 
sociology—Ferdinand Tonnies, Rudolf Goldscheid, Werner Sombart, 
Georg Simmel, Ernst Troeltsch, Gerhart von Schulze-Gavernitz, and 
Robert Michels—to make arrangements for the new society.12  For 
Weber, as for Sombart, the question of avoiding value judgments was 
the issue galvanizing the break with the Social Policy Association. In an 
unpublished manuscript circulated shortly after the Vienna meeting of 
the Association, Weber argued that the conservatives in the association 
were wrong to have imagined that scholarly expertise (Fachkenntnis) 
qualified one in any special way to participate in social policy discus- 
sions or to take a stand on practical problems." Weber was well aware 
that the decision to exclude value judgments from scholarly discussions 
or classroom lectures constituted a political judgment. This, as we shall 
see, is the irony in Weber's position: neutrality represented (among 
other things) a critique of authoritarian scientism, of those who imagine 
that scientists are somehow specially equipped to deal with matters of 
moral or political controversy (see Chapter 10). 

At the first meeting of the Society for Sociology in October 1910, in 
Frankfurt, the young sociologists hammered home the point that values 
should be excluded from science. Several sociologists took the floor, but it 
was Ferdinand Tonnies, author of the widely read Gemeinschaft and  
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Gesellschaft, who developed the point most forcefully in his paper on "The 
Paths and Goals of Sociology." The paper marks a turning point in the 
history of sociology, for it elevated the question of the place of values in 
science to the central methodological question of the new discipline. 

For Tonnies, the separation of questions of science and politics, fact 
and value, was a natural and indeed inevitable process, closely linked with 
the growing specialization of academic inquiry. "Differentiation, separa-
tion, and the division of labor" were all part of "the law of evolution." The 
separation of theoretical and practical economy represented a natural 
extension of this process. TOnnies argued that a businessman should be a 
businessman, a scholar a scholar, but that the two should not be confused. 
One hardly expects a representative of an international trading company to 
discuss the merits of free trade in an objective manner. From the thinking 
scholar, however, one expects something more: "the thinker should stand 
above parties and interests." Eighteenth-century philosophers had pre-
sumed to discover objective ethical truths in the name of "natural law." 
But with growing skepticism on the existence of objective good or evil a 
pure science of sociology was born, separate from questions of a practical 
or ethical nature. And so, 

We leave all future programs, all social and political tasks, out of the game. 
Not because we look down on them, but rather because we recognize the 
insurmountable difficulties involved in establishing such ideas scientifically. 
Also because we expect from those of other persuasions—such as "scien-
tific socialism"—that they will agree to keep the field of sociology outside 
such controversial issues so that we may restrict our inquiries to the much 
simpler problems involving knowledge of objective facts. And even if we 
admit that complete objectivity is unattainable, still we may strive for this 
goal with energy and determination, and through such efforts begin to 
approach this goal. This is our task. We want, in other words, as sociolo-
gists to explore only what is, and not what, according to whatever view, on 
whatever grounds, should be.' 4  

For TOnnies, the problem of values was nothing less than the problem 
of objectivity. Social science was objective insofar as it avoided making 
judgments of value. The historian might rely on historical perspective to 
guarantee his objectivity; yet the sociologist, dealing with the present, 
could only rely on his restraint from value judgments. Only a concern with 
"pure factuality" (reine Tatsachlichkeit) could raise the study of social life 
above the conflict of parties, freeing it from the "crippling burden" of value 
judgments. Sociologists must strive for the precision of mathematics, the 
exactitude of astronomy. For "just as for the solar system there is but one 
sun, so for a system of science there can be but one sun: the Truth!" 

Yet scientific sociology was neutral not in the abstract but rather in 
Opposition to certain political ideas. TOnnies made this clear: 
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As sociologists we are neither for nor against socialism, neither for nor 

against the expansion of women's rights, neither for nor against the mixing 

of the races. In each of these, however, we do find questions for empirical 
social research: in social policy, social pedagogy, and social hygiene. In this, 
sociology finds its proper boundaries without taking upon itself the task of 
furthering, or obstructing, particular ideas or movements.° 

Neutrality, in other words, was proposed in opposition to socialism, the 
expansion of women's rights, and the mixing of the races. Each of these 
posed a major problem for social theorists in the early years of the century; 
to appreciate these problems, we must explore further the social and polit-
ical background of European social theory. 

At the end of his contribution to the debate in the 1909 meeting of the 
Association for Social Policy, the meeting that erupted into the Wert-

urteilsstreit, Werner Sombart expressed one final justification for keeping 
science within the realm of politically neutral discourse. Science was to 
avoid all value judgments, for it was only on neutral, scientific grounds that 
a unity could be found amidst the diversity of social and class interests. 
Sombart contrasted the vision of a calm and unifying science with the 
specter of values in eternal opposition: 

In the face of growing personality and value-differentiation, we have the 
urgent task of finding a point around which we may once more unite, 
around which both believer and disbeliever, pantheist and atheist, social 
democrat and conservative, and whoever else, can unite their disparate 
views in the same way one unites over the solution of a particular historical 
or scientific problem. Such a unity, however, is excluded when we allow 
value judgments into scientific claims . . . 16  

The "value-differentiation" lamented in Sombart's remarkable passage 
was expressed in different spheres—in religion and in politics, in tensions 
between the sexes, in racial and national quarrels. The culmination of these 
conflicts in the first decade of the twentieth century led social scientists to 
search for some kind of order amidst what was widely hailed as the "frag-
mentation of the parties." Different solutions were proposed. Ernst 
Troeltsch championed the view that only an independent monarch could 
arbitrate Germany's difficulties in a disinterested fashion. Schmoller, Philip-
povich, and the Kathedersozialisten saw the resolution of Germany's trou-
bles in economic growth, the benefits of which would filter down to all. For 
others, patriotism in the Great War would rally the classes of a divided 
Germany. But it was to science that Sombart looked for unity amidst the 
chaos of political strife. What was science that it could make such claims to 
arbitrate the great social conflicts of the day? 

Sombart was not the first to find in science a source of political uni  

Thomas Sprat in his 1667 History of the Royal Society had spoken of the 
virtue of science in bringing men of different creeds into harmony with one 
another. Francis Bacon had proclaimed it the task of natural philosophy to 
return to that harmonious, prelapsarian state where humans had spoken a 
natural language "that did not incur the confusion of Babel." For Enlight-
enment optimists, to engage in science was to cultivate an attitude foreign 
to conquest and domination. Fontenelle thus claimed that "nothing can be 
more destructive to ambition, and the passion for conquest, than the true 
system of astronomy." Why covet the lands of the earth when, through 
science, one can bring to oneself the entirety of the cosmos? Adam Smith 
advised state-sponsored study of science as a cure for small-minded sectari-
anism: science would serve as "the great antidote to the poison of enthu-
siasm and superstition." r' 

The most powerful praise for science, though, is of nineteenth-century 
vintage. Thomas Macaulay recalled how, according to the early natural 
philosophers of Paris and London, perfect forms of government were to 
issue from the practice of science: "All classes were hurried along by the 
prevailing sentiment. Cavalier and Roundhead, Churchman and Puritan 
were for once allied. Divines, jurists, statesmen, nobles, princes, swelled the 
triumph of the Baconian philosophy." In an 1837 essay on "Francis 
Bacon," Macaulay celebrated the fruits of the Englishman's philosophy in 
one of the most spirited rhapsodies ever sung to science: 

Ask a follower of Bacon what the new philosophy, as it was called in the 
time of Charles the Second, has effected for mankind, and his answer is 
ready: "It has lengthened life; it has mitigated pain; it has extinguished dis-
eases; it has increased the fertility of the soil; it has given new securities to 
the mariner; it has furnished new arms to the warrior; it has spanned great 
rivers and estuaries with bridges of form unknown to our fathers; it has 
guided the thunderbolt innocuously from heaven to earth; it has lighted up 
the night with the splendor of the day; it has extended the range of the 
human vision; it has multiplied the power of the human muscles; it has 
accelerated motion; it has annihilated distance; it has facilitated intercourse, 
correspondence, all friendly offices, all dispatch of business; it has enabled 
man to descend to the depths of the sea, to soar into the air, to penetrate 
securely into the noxious recesses of the earth, to traverse the land in cars 
which whirl along without horses, and the ocean in ships which run ten 
knots an hour against the wind. These are but a part of its fruits, and of its 
first-fruits. For it is a philosophy which never rests, which has never 
attained, which is never perfect. Its law is progress. A point which yesterday 
was invisible is its goal to-day, and will be its starting-post to-morrow." 18  

In Germany, the spirit of optimism rivaled that in England. Alexander 
n Humboldt praised Lorenz Oken's 1828 Assembly at Berlin (which later 
vided the model for the British Association for the Advancement of 
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Science) as "a noble manifestation of scientific union in Germany; it pre-
sents the spectacle of a nation divided in politics and in religion, revealing 
its nationality in the realm of intellectual progress." Science, in other 
words, would succeed where religion and politics had failed. 

The idea of science as a neutral arbiter can be divided into at least two 
elements. There is, first, the idea that justice is blind—along with the corol- 
lary notion that the essence of fairness lies in the perfect balance of 
opposing ideas. The idea of justice as blind is a comparatively new idea. In 
the seventeenth century, juries were composed exclusively of witnesses—
those who were said to know most about the case. Those who knew 
nothing of the case were deliberately excluded. Today, the opposite is true: 
justice is blind, and those jurors are excluded who can be shown to have 
some knowledge or opinion on the case. 

There is a second element in the ideal of science as a neutral arbiter, and 
that is the idea that it is to science that we should turn to solve social 
problems. Science brings prosperity, and prosperity brings social harmony. 
The prosperity argument was already popular by the middle of the nine-
teenth century, a time when progress in physics and chemistry appeared to 
guarantee a steady harvest of fruits. The London Exhibition of 1851 cele-
brated the role of science in producing economic abundance; in 1859, the 
Prince Consort expressed his hopes that the state would recognize in sci-
ence "one of the elements of strength and prosperity." In 1873, the Duke 
of Devonshire's Commission on Education could report that the exclusion 
of science from the training of the upper and middle classes must be 
regarded as "little less than a national misfortune." Lionel Playfair 
expressed similar sentiments in his 1885 address to the British Association 
for the Advancement of Science, where he pointed out that "Few would 
ask now, as was constantly done a few years ago, 'What is the use of an 
abstract discovery in science?' " Scientific discovery was "the true founda-
tion upon which the superstructure of modern civilization is built." Playfair 
left no doubts as to the practical advantages of "science for its own sake." 
France, he recalled, had suffered in 1870 at the hands of German armies for 
want of scientific skills. Steam and electricity, both offspring of pure sci-
ence, had been of incalculable advantage for the economy of England. Sci-
ence was "the source of wealth and power"; science should be studied "for 
its own sake and not for its applications," but science would bring both 
utility and strength.2° 

In Germany, the growing power of science was demonstrated first in the 
application of chemistry to agriculture. Early in the century, discoveries in 
the areas of chemical synthesis made possible the substitution of synthetic 
compounds for many traditional materials used in industry. In 1828, Fried-
rich W611ler synthesized urea, proving that there is no "in principle" differ-
ence between the elements of organic and inorganic matter. In the 1840s, 

Justus Liebig established his chemical laboratory at Giessen, launching 
what is usually regarded as the first systematic effort to apply chemistry to 
agriculture. 

The most dramatic application of science, however, was in the produc-
tion of synthetic chemical dyes from coal tars, a process whose significance 
lay largely in the fact that, for most of the century, the production of 
textiles was the largest manufacturing industry in Europe. Before about 
1860, all colors used in the manufacture of textiles were derived from plant 
extracts. "Turkey red" was derived from the madder plant, vermilion from 
kermes, blue from woad, yellow from weld, and so forth. In the 1850s, 
chemists discovered that synthetic dyes could be extracted from coal tars. 
The consequences of this discovery, not just for the textile industry but 
also for the broader place of science in society, were dramatic. In 1868, 
HOchst and the Badische Anilin- and Soda-Fabrik (BASF) of Ludwigshafen 
began to hire university-trained chemists in an effort to develop a commer-
cial process for the production of alizarin, an orange-red dye that had 
recently been synthesized from anthracene in Berlin. By 1871, within fifteen 
years of its beginnings, the German dye industry had gained an edge over its 
British and French competitors that would last through World War I. In 
1881 Germany produced nearly half the world's dyestuffs; by 1900 its share 
had grown to nearly 90 percent 2t Over the same period, Germany gained 
the lead in producing sulfuric acid, alkalies, soda ash, and bleaching 
powders. 

The success of science in producing synthetic materials can also be seen 
in the number of chemists employed by industrial firms in the course of the 
century. The Bayer plant in Elberfeld hired its first university-trained 
chemist in 1874. Within seven years it had hired fourteen more, and by 
1896 the company employed 104 full-time chemists engaged in research 
and production. In 1890, directors of the Bayer plant voted to provide 1.5 
million marks to construct a new laboratory to house its growing research 
division; the company also acquired the personal libraries of August 
Kekule., Viktor Meyer, and Henry Roscoe, in order to establish its own in-
house library. By the end of the century, many other chemical manufac-
turers had established their own research laboratories with specialized 
libraries, training facilities, and seminars, where chemists would search for 
new dyes. 

Dyes were not the only product of this research. It had been observed 
early on that unstable dyes could under certain circumstances explode vio-
lently; innovators consequently developed the field of synthetic explosives. 
Hochst, Germany's second largest dyestuffs manufacturer after Badische, 
was the first to prepare pharmaceuticals. The company produced analgesics 
as early as 1888 and soon thereafter began producing diphtheria and anti-
tetanus sera. Hochst also pioneered the production of anesthetics such as 
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Novocain; in 1912 the firm employed more than 300 professional chemists 
producing not just dyes but explosives, photographic film, drugs, and other 

synthetic products.22  By this time, Germany had become the world's undis-
puted leader in science and engineering: nearly half of all the world's scien-
tific articles were being published in Germany—more in fact than in the 
U.S., France, Britain, and Russia combined.23  

Scientists observing these changes wrote glowing accounts of the prog-
ress of their science. When A. W. von Hofmann opened the 1890 plenary 
session of the Gesellschaft Deutscher Naturforscher and Ante, he saluted 
the progress achieved in industry, trade, and agriculture through the growth 
of science: "How could business operate today without chemistry? How 
could shipping or industry or trade do without the physical sciences? The 
greatest revolution in all areas of life—from world-class businesses to the 
smallest companies—is that which has issued from the natural sciences!"24  

The German government had also begun to recognize the value of science 
for industry. Between 1890 and 1900 it provided the equivalent of about 
five million dollars for a crash program to develop synthetic indigo dyes of 
commercial value. Between 1866 and 1914 Prussian government support 
for German universities grew from two million to nearly twenty-seven 
million Reichsmarks, plus another nine million for the Technische Hoch-
schulen. Most of this growth was directed toward the natural sciences: by 
the end of the century state grants, largely for chemical research, made up 
the bulk of German universities' incomes. Humboldt had argued that the 
man of science should live for science; support for science now meant that 

one could live off science as wel1.25  
Such was the situation when Weber and his colleagues debated the 

place of values in science in the years leading up to World War I. Many 
believed that the progress of science would ensure prosperity for all time to 
come. The apparent paradox of science as both value-free and the source of 
human goods and virtues was resolved in the Baconian ideal of the "useful-
ness of useless knowledge": science, pursued for its own sake, would 
enable men to transcend their petty differences; science would triumph 
over war and social conflict as it had triumphed over ignorance and disease. 
Science was a harmonizing force, a unifying force. When Henri Potonids, 
editor of the popular Naturwissenschaftliche Wochenschrift, proposed that 

all science be written in the "acceptable international languages of science" 
(German, French, English, and Italian), his goal was to ensure that national 
vanities be set aside in favor of "the neutral ground of science."26  

Both sides of the Werturteilsstreit accepted this belief in the harmo-
nizing force of science, even if they drew from it rather different conclu- 
sions. For Schmoller and his colleagues, social conflict would be resolved 
through economic growth: harmony was the product of abundance, just as 
strife was the product of poverty. Science would help to reduce social con- 
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flict through the discovery of objective ethical truths. For neutralists such 
as Weber and Sombart, the social effect of science was not so different. 
(Science in Weber's view would eventually become a great bureaucracy, 
where politics was filtered out through neutral administrative procedures.) 
Science united, where politics divided. Alfred Weber, younger brother of 
Max and a respected sociologist in his own right, argued in a 1909 essay 
that economists must remain "strictly neutral" for only then could they 
restore the "authority of true science" needed to demonstrate, by edu-
cating the populace, that there is "no real conflict between capital and 
labor" and that demands for better working conditions must await 
increased productivity.27  

Scientists were to have a privileged position in the arbitration of social 
conflict. Why? Because the scientific attitude led them to value objectivity 
over error, balance over bias. According to J. T. Men, this was what distin-
guished philosophy from science, for while "philosophy is interested, sci-
ence is disinterested." In his comprehensive History of European Thought 
in the Nineteenth Century, Men claimed that it was the triumph of modern 
scientific method to have achieved an "even and passionless tenor" in its 
judgments; the goal of the scientific mind was to acquire "an attitude as 
dispassionate and as evenly balanced as that of a judge to whose care the 
most momentous issues concerning life, happiness or misery are entrusted." 
It was to the nineteenth century that we owed the successful practice of 
pure science—science conducted "without fear or fervor"—science of the 
kind that had achieved such success in Germany in recent years.28  

In Merz, two of our themes come together. On the one hand, there is 
the perception of the danger posed to science by its subordination to prac-
tical industry. This, Men said, was a threat as great in his time as the threat 
of theology had been in previous centuries. But there is a second element. 
In providing an attitude "as dispassionate and as evenly balanced as that of 
a judge," science was supposed to provide a common ground from which 
to face the great and troubling questions of the day. In Sombart's words, 
science might provide "a point around which we may once more unite." 
Both of these themes—the threat of practical knowledge and the promise 
of a great and neutral arbiter—were put forth as reasons for why science 
should be value-free. 

In one sense, these ideals might seem to contradict one another. Prac-
tical concerns were a "taint" to science, and yet scientific knowledge was to 
be of practical value in the solution of social problems. The contradiction 
disappears when we realize that both were consistent with a more general, 
liberal, principle of the relation of science and morals. The virtue of sci-
ence, in this view, lies in its freedom from moral prejudice, its impartiality, 
its distance from the affairs of morals and politics. Science provides a forum 
for resolving moral conflict by transcending the prejudices that give rise to 



98 The Werturteilsstreit, or Controversy over Values 

that conflict. Clarity is achieved at a distance; and from this distance, the 
free pursuit of science contributes to the social good as if by an invisible 
hand, one that works in science as in society as a whole. 

The notion of science as a neutral arbiter flourished at a time when 
many believed that the progress of science was for the good of all and that 
science "does not take sides." This image would be shattered in the First 
World War, when thousands of soldiers died a miserable death from chem-
ical weapons and people discovered what it was like to suffer the aerial 
bombardment of their cities. It was difficult to claim science as a neutral 
blessing after Fritz Haber and Karl Bosch synthesized nitrates (allowing the 
production of synthetic explosives), after Columbia University declared 
itself to be training "thinking bayonets" to fight against the Hun. Socialists, 
feminists, and racial theorists all challenged the ideal of value-neutrality, 

and it is to these challenges that we now turn. 

The boundaries that isolate social science disciplines from one another are 
of recent origin. Prior to the end of the nineteenth century, it is meaning-
less to talk of "sociology" apart from "political economy," in the same way 
that one century before it made little sense to talk of the "scientist" apart 
from the "philosopher" (the English word scientist was not even coined 
until 1834)) As late as the first decade of the twentieth century, German 
social theory was done almost entirely under the rubric of historical or 
political economy (Nationalokonomie); the idea of a separate science of 
sociology had little conceptual or institutional meaning. 

If you look at the backgrounds of German sociologists, most taught 
political economy long before they came to the science of sociology. Lujo 
Brentano succeeded Wilhelm Roscher as professor of economics at the 
University of Leipzig; Max Weber succeeded Karl Knies at the University of 
Heidelberg. Werner Sombart, Ferdinand Tunnies, and Alfred Weber all 
began their careers teaching political economy; Georg Simmel lectured in 
philosophy. This contrasts with French and to some degree British and 
'talian traditions, where many sociologists came from engineering or med-
ical backgrounds. Mandeville and Quetelet, for example, were trained as 
physicians; Auguste Comte studied engineering at the Ecole Polytechnique 
n Paris. Emile Durkheim (1858-1917) studied chemistry and became a 

founding member of Isis, the international review devoted to the history of 
science. Vilfredo Pareto (1848-1923) studied mathematics and classics 
before receiving a degree in engineering from the Turin Instituto Politec-
nico on index functions of equilibrium in solids. 
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By the mid-nineteenth century, however, this has begun to change. 
Sociology separates itself from political economy as a science of social rela- 
tions, independent of economic foundations; political economy becomes 
"economic analysis," and a whole series of political and social issues are 
eliminated from the province of economics. By the late nineteenth century, 
social philosophy in Europe has divided in two: into economic theory 
devoid of social analysis, on the one hand, and social theory devoid of 
economic analysis, on the other. 

The division of political economy into separate sciences of economics 
and sociology in the early years of the twentieth century is associated with 
the entrenchment of the ideal of scientific neutrality. Social theory in the 
eyes of the young sociologists might strive to become scientific, but to do 
so it must abandon its craft or practical-political origins and restrict itself to 
problems of pure theory. In the second half of the nineteenth century, one 
begins to see something new in the social sciences. Social science treatises 
begin to boast of being pure in the way, two centuries earlier, natural phi-

losophers had praised that which was new. The year 1863 sees William 

Stanley Jevons's Pure Logic; in 1874 there is Leon Walras's Theorie 

deconomie politique pure and in 1879, Alfred Marshall's Pure Theory of 

Foreign Trade and his Pure Theory of Domestic Values. William Cun-
ningham publishes a "Plea for Pure Theory" in 1892; F. Y. Edgeworth's 
"Pure Theory of Taxation" appears in 1897. In America, we have Lester 
Frank Ward's Pure Sociology in 1903. Franz Oppenheimer's Theorie der 

reinen und politischen okonomie appears in 1910, and in 1920 a new edition 

of Tonnies's Gemeinschaft und Gesellschaft is given the subtitle: "Founda-

tions of Pure Sociology."2  With the premium given to purity, utility 
becomes as much a vice as a virtue: C. P. Snow, reflecting upon research in 
early years of the twentieth century, recalls that "We prided ourselves that 
the science we were doing could not, in any conceivable circumstances, 
have any practical use."3  

It is important to recognize the special position of Germany in this 
regard. In the first half of the nineteenth century, positivist sociology came 
to dominate social theory in France, as did laissez-faire Manchester eco 
nomic theory in England. Comte's "social physics" claimed to discover 
laws of motion of science and society in the transition from theological and 
metaphysical to positive modes of thought; Ricardo's Principles of Political 

Economy justified the imperial expansion of Britain in terms of supposedly 
natural and comparative advantages. In Germany, by contrast, social sci-
ence in the first half of the century remained largely indifferent to these 
naturalist or positivist trends. Positivism was never as popular in Germany 
as it was France or in England; this lack of enthusiasm translated into 
certain caution toward the new sociology as well. Wilhelm Dilthey in 11' 

1883 Einleitung in die Geisteswissenschaften launched a savage attack o  
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Comte's sociology; neo-Kantian social philosophers such as Wilhelm 
Windelband and Heinrich Rickert rejected the naturalistic and universal-
istic aspects of Comte's philosophy. Tunnies represents an exception that, 
as it were, proves the rule. More than most of his neo-Kantian colleagues, 
Tunnies appreciated the positivism and naturalism of French and English 
social theory, though he was also critical of these movements. Tunnies was 
the author of a book on Hobbes and was well-versed in the writings of 
Comte, Herbert Spencer, and Lewis Henry Morgan; he also reported regu-
larly to readers of Schmollers Jahrbuch on developments in the British 
eugenics movement. Even Tunnies, however, often cited as the "father" of 
German sociology, claimed never to have considered Comte's work—early 
or late—as genuine sociology "in a strict and scientific sense."4  This is 
especially curious, given that it was Comte who coined the term sociologie 
in the first place. 

Georg Lukacs has suggested that with the decline of German idealism in 
the first half of the century, much of what remained of social philosophy 
(outside of Marxism) was largely a form of administrative and legal counsel 
to government; as late as 1859, Treitschke's Gesellschaftslehre could 
still contend that all social problems could be solved by purely administra-
tive or legal means. ("Die Arbeiterfrage" was for Treitschke "eine reine 
Polizeifrage.")5  The paternalism of the historical school fit well with this 
belief: the goal of social science was to maintain social order. 

In the course of the nineteenth century, however, Germany undergoes a 
series of social and economic transformations that alter dramatically the 
shape and course of social theory. Foremost among these is that Germany 
becomes a major industrial power and begins to compete with England and 
France for colonial markets and raw materials. In 1870, Germany produced 
1.7 million tons of raw iron, only one-quarter that of Britain. By 1913, 
Germany was producing 20 million tons, nearly twice that of Britain.6  
Industrial reform laws provided incentives for the formation of joint-stock 
companies; the rapid repayment of France's war debt of five billion francs 
further boosted economic optimism. The consequence of industrialism for 
the German academic was twofold: the retrenchment of German nation-
alism following Germany's colonial expansion, and the rise of a fear of 
socialism in consequence of new powers wielded by a growing industrial 
proletariat. 

One might imagine that the rise of German industrial capitalism would 
ye made Enlightenment ideals of liberte, egalite, and fraternite attractive 

o German intellectuals, and to a limited extent it did. The National Liberal 
party enjoyed support in Germany in the early years of Bismarck's rule 
(1878-1891); Max Weber actively campaigned for the National Liberals 
into the twentieth century. But many German intellectuals regarded 
Enlightenment ideals with a suspicion dating back at least to the Napole- 



Year Vote Seats 

1871 124,655 2 
1874 351,952 10 
1877 493,288 13 
1879 437,158 9 
1881 311,961 13 
1884 549,990 24 
1887 763,128 11 
1890 1,427,298 35 
1893 1,786,738 44 
1898 2,107,076 56 
1903 3,010,771 81 
1907 3,258,968 43 
1911 4,238,919 110 
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onic wars. The growing economic competition with France and England 
made German intellectuals reluctant to embrace free-market ideals of gov-
ernment. German social philosophers rejected the individualistic Britain  

developed to justify its economic and cultural dominance throughout the 

The German rejection of French and British liberalism in favor of more world. 

particularistic, historical-relativist forms of social science should be under-
stood in this context. German political economists found doctrines praising 
the virtues of free trade and free markets unattractive, in large part because 
Germans were not the ones who stood to gain from 

large part Ger-

many was a latecomer in the search for international markets. It was not 
until the second half of the nineteenth century that German overseas colo-
nization began in a major way and by this time the colonial world was 
already ruled by England and France (and to a lesser extent Holland, Italy, 
and. Spain). The German bourgeoisie found little of value in Ricardo's doc-
trine of "comparative advantage," according to which it was natural that 
"wine shall be made in France and Portugal, that corn shall be grown in 
America and Poland, and that hardware and other goods shall be 

manufactured in England."7  German academics were also wary of doctrines 

preaching the inevitability of growth or progress, in view of the manifest 

dependency of that growth on historical contingencieMill and Stewart— 
s. Germans found 

little to admire in the doctrines of Smith and Ricardo, 
doctrines which appeared to justify the global economic dominance of 

France and England. 
A second and more important consequence of Germany's industrializa-

tion was the creation of a large, urban industrial proletariat that was to 
exercise increasing political power in the course of the century. Germany's 
rapid industrialization drew large numbers of farmers into the cities to 
work in factories: in 1870 less than 5 percent of the German population 
lived in towns; by 1910 this had grown to more than 21 percent. Two-
thirds of Germany's population lived on the land in 1871; on the eve of 
World War I the urban population was twice the rural population. In the 
thirty years between 1870 and 1901, Germany's working class grew from 
one-fifth of the population to one-thir.' The relatively high literacy of 
German workers, combined with the extremes of class hierarchies and the 
rapidity of German industrialization, nourished the largest proletarian 
political movement in the world. The German government was understand-
ably alarmed: in 1878 Bismarck instituted the Anti-Socialist Laws banning 
all socialist parties in Germany, especially the newly formed Sozialistische 

Arbeiter Partei, recently formed fro
at m the unificion of August Bebel and 

Karl Liebknecht's Sozialdemokratische Arbeiter Partei and Ferdinand Las-
Allaemeine Deutsche Arbeiters Verein. Under the laws, socialist 

organizing and propaganda were declared illegal; in the twelve years the 
Anti-Socialist Laws were in effect (1878-1890), dozens of socialist news-
papers were suppressed and thousands of socialist leaders were arrested or 
forced into exile. 

In 1890 Bismarck's repressive laws were relaxed, and the mandate given 
the Social Democratic party (SPD) increased dramatically: in 1903 the 
Social Democrats won 83 seats in the Reichstag and 32 percent of the 
popular vote with an explicitly Marxist platform of the imperatives of class 
struggle and proletarian revolution. In the last decade of the nineteenth 
century, 425,000 German workers participated in strikes or walkouts. In 
the single year of 1905, more than a half-million workers laid down their 
tools and walked out, representing a total of 7,363,000 man-days lost to 
industry in one year alone.9  Friedrich Engels in his introduction to Marx's 
Class Struggles in France, 1848-S0 chronicled the electoral success of the 
Social Democratic party, noting that since the introduction of general suf-
frage in 1866, the socialist vote had grown from 120,000 in 1871 to 
1,787,000 in 1893—without coverage of the press, without even rights to 
assemble. With the help of the ballot box, the German proletariat was 
making a revolution: "The state was at the end of its rope; the workers, 
only at the beginning of theirs."10  

By 1911, the German Social Democratic party had become not only the 
strongest party in Germany, but the strongest socialist party in the world 
(see Tables 2 and 3). Socialism posed a powerful threat to the German state 
in the first decade of the twentieth century; and it was socialism, more than 
anything else, that the sociologists had in mind when they criticized the 

Table 2 German socialist vote, 1871-1911 

Source: The National Socialist Handbook, no. 1 (Washington, D.C., 1912), pp. 23-25. 
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200 87 43.5 
165 64 38.7 
397 110 . 27.7 
166 35 21.0 
114 24 21.1 
516 82 15.3 
584 76 13.0 
123 11 8.9 
170 15 8.8 
508 43 8.5 
100 7 7.0 
670 42 6.3 
442 17 3.8 
394 1 0.25 
404 1 0.25 
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Table 3 World socialist vote, 1907-1912 
Seats in parliament  

Country • Year Votes Total Socialist Percent 

Finland 
Sweden 
Germany 
Belgium 
Denmark 
Austria 
France 
Norway 
Switzerland 
Italy 
Holland 
Great Britain 
Russia 
United States 
Spain 

Source: Tabulated from The National Socialist Handbook, no. 1 (Washington, D.C., 

1912), p. 27. 

intrusion of value judgments into the sciences. Value-neutrality served two 
different, but related, functions. On the one hand, sociologists used value-
neutrality as a tool to refute attempts on the part of Marxists to politicize 
social theory. "Scientific socialism" becomes one of the most common 
targets of the charge of "non-neutral" or "biased" social science. Sociology 
was also declared neutral in order to avoid the charge that sociology was 

simply another word for socialism. The confusion was a common one in 
the early years of the twentieth century. Intellectuals in the SPD argued that 
Marxism was the only true sociology; sociology was commonly looked to 
as the science of socialist movement. The sociologists of the Deutsche 
Gesellschaft for Soziologie wanted to separate clearly the science of society 
from the politics of social movements; neutrality served the young sociolo-
gists as both an offensive weapon and a defensive shield. 

In order to appreciate the impact of the socialist movement on the 
German academic, it is important to recall the social standing of students 
and faculty at this time. In the years 1887-1890, fewer than one in a thou-
sand students at Prussian universities were sons of workers (daughters were 
rarely admitted from any class). By 1900 this had increased only to one in a 
hundred; the overwhelming majority of students came from families in gov-
ernment, the military, and the business and landed classes.t' The same was 
true for professors. German professors were generally drawn from the 
upper middle class, a class whose political fortunes changed dramatically  
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over the course of the nineteenth century. The political engagement of 
Germany's liberal middle class culminated in the years leading up to the 
revolution of 1848—a period when liberals favored national unification to 
counter the arbitrary rule of local princes. 

When the Frankfurt parliament established in the revolution of 1848 
collapsed and the "professors' revolution" came to an end, bourgeois intel- 
lectuals abandoned politics during a decade of conservative counter- 
reaction. (Hermann Baumgarten, Max Weber's uncle, was one of the chief 
apologists for the retreat from politics.) The radicalism that had inspired 
the professors' parliament was lost, and there arose a new and more 
restricted conception of intellectual life in German society. In the truce 
with the state conceded by the liberal idealist, culture was to be divorced 
from politics: the intellectual Burger was to work (or think) and the 
statesman to rule; politics was to be left to Bismarck and the politicians. 
Hence the origins of those apolitical professors whom Fritz Ringer dubbed 
the "German Mandarins"—loyal civil servants that formed the "intellec-
tual bodyguard of the Hohenzollerns."12  

The oft-cited maxim that the German academic was "apolitical" is true 
only in a restricted sense of that term. If there was one single issue on which 
German academics could agree, it was on the need to oppose the socialist 
movement sweeping through the working classes. Appreciating this is 
important for how one interprets the Werturteilsstreit. 

The most common reading of the origins of the principle of value-
neutrality in the social sciences points to the dissatisfaction on the part of 
the sociologists with the older historical school's moralistic subservience to 
government policy.13  There is certainly some truth in this, and this was how 
the younger sociologists themselves often saw the problem. But it would be 
easy to overestimate the differences between the political attitudes of the 
two generations of political economists in this regard. Gustav Schmoller 
himself, in his opening remarks to the 1909 meeting of the Social Policy 
Association (the meeting that sparked the Werturteilsstreit), recalled that 
the Kathedersozialisten and the sociologists, whatever their other differ-
ences, "were united in protest against the imported Manchester theories, 
extreme radicalism, and the Social Democratic party."14  While many of the 
young sociologists struggled against free-market liberalism, it was Social 
Democracy that became the primary target of their attacks. Weber's Protes-
tant Ethic and the Spirit of Capitalism rejected the materialist conception 
of history; his 1904 defense of the ideal of objectivity in the social and 
economic sciences ridiculed historical materialism as a doctrine "found 
today only in the heads of amateurs and dilettantes."'s Werner Sombart, in 
the years after the first (1905) Russian revolution, lectured union leaders to 
abandon political demands in favor of more cautious, short-term economic 
demands. 
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One should recall that German

k Czechoslovakia's 

academics were employees of the be state
con- 

; 

this made it difficult for scholars to support anything th might 
" "social hygiene," and indeed "social any-

ceived as subversive. "Sociology, 
thing" were all suspect. As early as 1887 Tomas Masary (  
first president, after World War I) had noted that "many feel an unfortunate 

uncomfortable 

with the word Sociologie"; the word itself, he noted, "is  
one, for it reminds us of socialism."" Ludwig Gumplowicz, the first 

German to use the term sociology 
in the title of one of his books, protested 

often and loudly against the confusion of 
Soziologie and Sozialismus. Gum-

plowicz rejected Enrico Ferfi's claim at the International Sociological Con-
gress in Paris that "sociology must be socialist, or nothing at all tarnmt 

- 

plowicz asserted, by contrast, that "sociology is not a party prog 
rather a theo of society, a science of human societies. A political party 

is ry 
not a science; otherwise there would have to be a liberalogy' 

platform 
ELiberalogiel and a 'clericalogy' [Klerikalogie]: ' 7  Sociology for Gumplowicz 

had nothing to do with politics: "Sociologists can be either liberal or cler-
ical, just as astronomers may belong to any of these parties. 

The sociologists' fears of being associated with socialism were not 
unfounded. In 1894 Adolf Wagner, Gerhart von Schulze-Gavernitz, and 

Lujo Brentano (hardly radicals by contemporary targets 
standard 

i
s) we 

ustria
re 

 list
all  

accused of spreading socialism and listed as prime
of nd  

Karl von Stumm-Halberg's "Subversion Bill" (event 
n

ual
M

ly defeated in the 

Reichstag). Fritz Ringer in his 
Decline of the Germaandarins  

the case of Leo Arons, a young physics instructor at Berlin, fired from his 
post for openly supporting the Social Democrats. Arons was never criti-
cized for his scholarly work, which was up to par, but simply for his extra-
curricular activities. Prussian government authorities pressured the Univer- 

sity of lacBerl o have his venia legendi withdrawn, and despite support from 

the Berlin faulty (including, most prominently, Gustav Schmoller), Axons 
was removed after the passage in 1898 of a new law, a 

lex Arons, granting 

the state enlarged powers to remove teachers deemed politically unaccept-

The climate of fear and oppression was such that, prior to 1918, not a 
single German full professor was a member of the Social Democratic party. 
Those who sympathized with less radical causes also had difficulty 
obtaining appointments. In 1893, for example, Ferdinand Tonnies refused 
education minister Friedrich Althoff's demands tt he quit the Ethical 

Culture Society and was thereby denied promotio

ha
n to as so  

until 1908, after Althoff had died. In 1899, after the historian Hans Del-
brack of the University of Berlin published objections to the government's 
policy of Germanization in Schleswig-Holstein, he was summoned before a 
disciplinary court, where he avoided being dismissed only after coll  
rallied in his support and he demonstrated his loyalty by presenting a 

speech in favor of government naval policy. When Max Weber retired from 
Heidelberg in 1899 he recommended Werner Sombart as his successor; 
Sombart's appointment was denied, ostensibly for his having been involved 
in publishing theoretical sociology of a politically suspect (that is, Marxist) 
nature. Fritz Ringer points out that Weber was himself involved in a protest 
against the removal of Robert Michels, a former student, accused of associ-
ation with the Social Democrats.'9  

The kinds of fears German sociologists faced vis-a-vis socialism can also 
be seen in an exchange of opinions in the years 1919-1921 concerning the 
establishment of professorships of sociology in the new Germany. The first 
chair of sociology was not established in Germany until after World War 
I—in 1918—a time of highly politicized debates concerning the value and 
possible dangers of the new science 20  In 1919, the soon-to-be Prussian 
Minister of Culture C. H. Becker wrote an essay advising the establishment 
of professorships of sociology to remedy the malaise he saw growing from 
the specialization of modern intellectual life. Becker argued that German 
science was suffering from bureaucratization and fragmentation; German 
science had lost its sense of purpose, its synthetic vision of the whole. 
Becker blamed both materialism and the growing interest in what was 
derogatorily labeled Brotstudium: narrowly vocational studies designed (in 
his terms) to satisfy more the stomach than the spirit. He also criticized the 
separation of the Technische Hochschulen from the universities, arguing 
that this had bred a generation of technical specialists ignorant of broader 
social life. Sociology was the answer to Germany's problems; sociology 
would help restore the "spiritual habits" Germany needed 2' 

For Georg von Below, the conservative professor of history at the Uni-
versity of Freiburg, sociology was less a remedy for Germany's problems 
than a cause of them. "The establishment of chairs of sociology at German 
universities, if they were occupied by socialists, would certainly invite a 
negative reaction." Von Below associated sociology with socialism—with 
that Enlightenment vision of social progress that tried to make religion 
superfluous. Spencer he associated with the evils of Manchestertum, Comte 

nth the specter of Marx. Against Becker, Below warned that the establish-
ment of professorships of sociology would open the door to dangerous 
currents of naturalism, positivism, and socialism.22  

Fear of socialism (and of being labeled a socialist) was common among 
many social theorists at this time. Writers in the short-lived but ambitious 
Monatsschrift fur Soziologie (1909-10) made this very clear. In a series of 
articles dedicated to the "Object and Aims of Sociology," the central ques-
non once again was the place of values in science. Abroteles Eleuther-
opulos, editor of the journal, asked whether the task of the journal was to 
be "a positive or an ethical one." Eleutheropulos described the views of 
various writers on this question, but those he found most repellent were 
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those for whom the goal of sociology was the establishment of a moral 
order—especially those for whom "sociology that is not socialism is 

nothing!"" 
By this time, sociological hostility to socialism had a long pedigree. In 

England, Herbert Spencer in both his Principles of Sociology and his Intro-

duction to the Study of Sociology 
had criticized socialists for failing to ask 

what the consequences might be if "the material well being of the inferior is 
raised at the cost of lowering that of the superior." Spencer warned that "a 
gradual deterioration of the race" must follow in the event that "the supe-
rior, persistently burdened by the inferior, are hindered in rearing their own 
better offspring." He also claimed that one of the primary tasks of soci-
ology was to prove that radical efforts to improve the human condition 
must meet with failure: "the study of Sociology . . . will dissipate the 

rent illusion that social evils admit of radical cures." Spencer
n defended this 

view with the argument that society was "a growth"
o "a ma 

ture"; attempts to move society away from its natural course could there- 

fore only result in failure.24  
In France, Rene Worms, founder of the 

Revue internationale de sociol- 

ogic. 
in 1892 and the Societe de Sociologie de Paris in 1895, proposed a 

sociology that was similarly designed to oppose the politicization of social 

life. In his methodological treatise on 
La science et fart en economic poli-

tique, 
Worms lamented the fact that the public was so easily impressed by 

schemes for social reform, schemes which assume that society is sick and 
that the purpose of theory is to provide therapy. "Therapists" of this sort 

included the collectivistes (Karl Marx), the nationalistes (Henry George), te 

blanquistes (comite revolutionaire central), the guesdistes (parti ouvrier
h 

  

francais), the broussistes (federation des travailleurs socialistes de France), 

and the allemanistes (parti ouvrier socialiste revolutionaire), not to mention 
the various independent socialist groups. These, Worms said, are the 
reformers of the Left. And on the Right, there are the Christian socialists 
(Protestant and Catholic), the school of Le Play, and others wishing to 
return to industrial or familial forms of an earlier age. The error of all such 
systems, he argued, was that they are subjective. Would it not be better first 
to study the world as it is, before one decides how it ought to be? Worms 
considered classical economists to have tried to maintain their "equilib-
rium" and neutrality with regard to doctrines of both Left and Right, 
remaining true to the liberal ideals of the French Revolution. He also con-
siered his own organismic sociology, following in the tradition of Spencer, 

Paul von Lilienfeld,
n 
 and Alfred Fouillee, to be independent of all such 

reformist tendencies.25  
Socialism, though, was not the only strain of politicized social theory 

that posed a challenge to social theory at the end of the nineteenth century. 

In 
the last decade of the century a culturally pessimistic, social Darwinian 
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"racial hygiene" emerges in Germany, cultivated largely among doctors and 
lawyers and supported by the Pan-German League with funds from a 
variety of landed and industrialist groups. Racial hygiene was to resemble 
the socialist challenge in several ways. Like socialism, racial hygiene arose at 
least partly in response to increasing strength and agitation among workers; 
like socialism, racial hygiene purported to base its doctrines on the sure 
ground of science. Like socialism, racial hygiene was organized largely out-
side the universities. Finally, like socialism (though to a lesser extent), racial 
hygiene was put forward as both a conceptual framework and a practical 
program for the science of sociology. 

It is difficult to imagine today how popular was the appeal of late-
nineteenth-century racial hygiene—not just among social theorists but a 
broad class of professionals. Building on the increasingly popular ideas of 
Arthur Gobineau, Francis Galton, Georges de Lapouge, H. S. Chamberlain, 
and a pessimistic version of social Darwinism, the racial hygiene movement 
begins to gain respectability with the Krupp Prize Essay contest in 1900, the 
founding of the German Society for Racial Hygiene in 1905, and the 
appearance of the first issue of the Politisch-anthropologische Revue in 
1902. Supported by landed Junker and industrialist groups and united 
against the common threat of democracy and socialism, racial hygienists 
advocated a program of state-supported "selection" to counter a perceived 
threat of the criminal, the insane, and the working poor to reproduce at a 
faster rate than the more "gifted" military, industrial, and intellectual elites. 
If the growing proletariat could not be stopped politically, then they might 
be stopped biologically: Alexander Tille, in his 1894 Biologie eines Aris-
tokraten, advocated the sterilization of the unemployed poor to avoid 
political unrest; Hermann Siemens warned against the "Proletarization of 
our Future Generations" caused by over-breeding of the working poor.26  

It is not surprising that Darwin was looked to for inspiration in social 
affairs. Darwin had demonstrated a profound historical link between 
humans and animals, ushering in a revolution that Thomas Huxley charac-
terized as "a gigantic movement, greater than that which preceded and 
produced the [Protestant] Reformation." Soon after the publication of 
Darwin's 1859 Origin of Species, philosophers in Germany had begun to 
speculate on the implications of the theory for philosophy and social 
theory. Richard Avenarius, Ernst Mach, and Ludwig Boltzmann all 
explored the implications of Darwin's theory for the new science of episte-
mology. In 1891 Henri Potonies announced to readers of his popular 
Naturwissenschaftliche Wochenschrift that the principles of Darwinism 
were valid "for spiritual, as well as for physical development of organisms." 
Forms of thought, as well as forms of the body, had arisen through the 
struggle for existence.27  

Darwinism was not, of course, unopposed. Many conservatives equated 
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tive valuations" and labeled his newly founded journal (the Archiv fur 
Rassen- and Gesellschaftsbiologie) "an arsenal of boundless hypotheses" 
containing "not a single fact that might be relevant to sociology." Weber 
maintained that sociology must consider social phenomena sui generis, and 
not as passive reflections of instincts or biological drives. 

Despite views such as Weber's, racial arguments continued to play an 
important—though disputed—role in German social science, especially in 
anthropology.32  In the 1920s and 1930s, with the growth of right-wing 
political movements, the racialist sociology of Ludwig Woltmann, Othmar 
Spann, and the racial hygienists was revived, sweeping neo-Kantian sociolo-
gies and the ideal of value-neutrality to the side (see Chapter 12). Sociolo-
gists looking to eugenics to unify theory and practice had little patience 
with value-neutrality: Goldscheid described Wertfreiheit (value-freedom) as 
Wertblindheit (value-blindness); Alfred Grotjahn quit the Society for Soci-
ology after Weber's critique. Fritz Lenz, Germany's foremost racial 
hygienist, wrote an essay in 1917 (reprinted in 1933) purporting to solve 
"the value-problem" by treating race as "the ultimate principle of value."33  
War, revolution, and economic crisis made the ivory tower retreat look like 
an out-of-date middle ground that would not hold. 

Socialism and social Darwinism were two of the most powerful move-
ments challenging academic social theory at the turn of the century. A third 
movement, loosely associated with the socialist movement, was the increas-
ingly active movement for the emancipation of women. By the First World 
War, German feminists could count more than a quarter of a million 
women among their ranks, organized into two basic groups. One group 
supported equal rights as part of a general program of socialism (Clara 
Zetkin edited Die Gleichheit, the Social Democratic mouthpiece for the 
175,000 women in the SPD), and the other constituted a more autonomous 
and liberal feminist movement that advocated reforms independent of 
socialist politics (the Verband fortschrittlicher Frauenvereine, the Bund 
Deutscher Frauenvereine). At the turn of the century 850 associations with 
a membership of nearly one million women were organizing for women's 
rights in Germany. Though Germany was slower than some European 
countries to achieve substantial political reforms (local suffrage, admittance 
to the professions, elimination of state-regulated prostitution), feminist agi-
tation aroused sufficient fear within the Wilhelmine government that all 
political activity on the part of women was banned in most of Germany 
until 1918, twenty-eight years after even socialist parties had been legal-
ized.34  

As in the case of socialism, to appreciate the reaction of German aca-
demics to the women's movement one should understand the social com-
position of the German university. If there were few sons of workers among 
the German student population of the nineteenth century, there were fewer 
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Darwinism with atheistic materialism, Haeckelian monism, or Bebel's evo-
lutionary socialism. All of biology was rendered suspect: in 1879 Hermann 
Muller in Lippstadt was barred from teaching Darwin's doctrine of descent 
in Prussian schools; within a few years, the teaching of biology was barred 
entirely from Prussian secondary schools for fear of its association with 

materialism.28  
By the end of the nineteenth century, social Darwinism and racial 

hygiene constituted major research agendas for the emerging science of 
sociology. Gumplowicz, Lilienfeld, and Albert Schaffle each in their sepa-
rate ways sought to construct a sociology based on a synthesis of the 
organic metaphors of Comte and Spencer and the natural selection of 
Darwin. Alfred Ploetz and Wilhelm Schallmayer both considered them-
selves sociologists of sorts; H. E. Ziegler went so far as to argue that soci-
ology must become a form of comparative anatomical ethnology.

29  German 

sociologists considered English eugenics of considerable interest for their 
own science: when Francis Galton founded the London Sociological 
Society in 1903, Ferdinand Tonnies devoted considerable space in 

Schmol-

lers Jahrbuch to an analysis of the new movement. Austrian soncludeciologdista s 

were equally fascinated by racial hygiene: Rudolf Goldscheid i  
section for "social biology and eugenics" when he founded the Sociological 
Society in Vienna in 1907 (Paul Kammerer was elected secretary); Gold-
scheid had earlier discussed with Ploetz the possibility of establishing a 
sociological society in Munich, where questions of racial health were to be 

a central focus.3° In 1910, Galton's Hereditary Genius appeared in German 

translation; the translators were the young sociologist Otto Neurath and 

his wife, Anna Schapire-Neurath. 
Sociologists were sharply divided, however, over how and to what 

extent natural selection, the doctrine of descent, and racial or biological 
analysis more generally were relevant to the social sciences. Debate along 
these lines occupied much of the attention of sociological theorists in the 
two decades prior to the First World War. At the first meeting of the 
German Society for Sociology fully one-third of the entire session was 
devoted to a discussion of Alfred Ploetz's "racial hygiene," which Ploetz 
wanted to establish as the centerpiece of the new science of sociology. 
Tonnies and Leopold von Wiese supported the new Darwinian sociology. 
Weber, however, rejected Ploetz's program as an illegitimate intrusion of 
the natural sciences into the social sciences and, at least for a time, Weber's 
position held sway. At the second meeting of the society in 1912, where 
racial hygiene was again a major topic of discussion, Weber made clear his 
belief that Ploetz's "confused racial mysticism" could not be taken seri-

ously.3
' Germany's foremost sociologist rejected as "totally unproved" 

Ploetz's claim that social development depended on racial health; he 

rejected Ploetz's idea of a V italrasse as the product of "unbounded subjec- 
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daughters of an still daug
y class. Prior to the twentieth century, women were 

admitted to German universities only on an exceptional basis and never 

with full standing. It is truer 
 that, as early as the eighteenth century, a small 

number of women had studied at German universities under special 
arrangements: in 1754 Dorothea Erxleben became the first German woman 
ever to be awarded a medical degree; in 1787 Dorothea Schlozer became 

the first woman to receive a Ph.D. For more than a century,blished 
though, the few 

would be able to follow in their footsteps.35 Regulations esta
at  

end of the 1880s required that women wanting to attend a German univer-
sity obtain special permission from the Education Ministry to enroll in a 
special (non—degree grating) course of study. Women were not allowed to 

matriculate as regular students until 1907, when the 
universities of Heidel-

berg and Freiburg admitted women. A decade later all German universities 

It is also important to unders d 
tan the resistance most scholars had followed suit. 

shown toward cultivating matters of the intellect. In the Enlightenment, 

European scholars laid the foundations for the exclusion to 
of women from 

science in the face of attempts by women to gain access
Jean- 

Jacques Rousseau, for example, in the notorious Book V of his 
Emile, 

articulated an elaborate and disparaging view of women's ability to partici-

pate in learning. Women's studies were to belt 
 confined to the practical; 

women might play a role in applying the princips discovered by men, or in 
making observations which lead men to discover those principles, but 
abstract and speculative truths themselves were "beyond a woman's 

grasp."36  G. W. F. Hegel in his Philosophy of Right presented his conviction 

that though women are capable of limited education "they are not made 
for activities which demand a universal faculty such as the more advanced 
sciences, philosophy, and certain forms of artistic production." Women 

might have taste and elegance, but they could never women 
attain thwas e Idelikeal. H

that 
egel 

proposed that the difference between men and  
"between animals and plants": women were like plants "because their 

development is more placid"; therefore "when women women 
hold the reigns 

their 
of 

government the State is at once in jeopardy, because
regulate  

actions not by the demands of universality, but by arbitrary inclinations 

and opinions."37 
 Such views become increasingly common in the nine-

teenth century, especially as access to university education becomes a cen-

tral demand of European feminists. 
Controversy over the admission of women to universities culminates at 

the end of the nineteenth century. In November 1895, Berlin newspapers 
announced that Heinrich Treitschke and Eric Schmidt had expelled several 
women from their classes, stimulating a renewed debate on the ability of 
women to pursue academic studies. In the following year, the theologian 

A rthur 
Kirchhoff invited 103 leading academics and intellectuals (all males!) 
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to comment on the "capacity and rights of the female sex" to pursue aca-
demic studies. The essays were published in 1897, in the most comprehen-
sive survey of German academics' attitudes toward the admission of 
women to university studies at this time.38  

The essays in Kirchhoff's Akademische Frau reveal a spectrum (though 
not a very broad one) of views on the educability of women. The physicist 
Max Planck wrote that in the rare event that a female student showing 
aptitude and drive asked to audit his lectures he was happy to comply, so 
far as this was "in accord with academic regulations." Planck warned, how-
ever, that such cases must always be regarded as exceptional; indeed, it 
would be a grave mistake to allow women into academic study on a par 
with men, given that nature has prescribed for woman the role of mother 
and housewife, and given that "natural laws cannot be ignored without 
severe damage which, in this case, will be expressed in future generations." 
(Like many of his colleagues, Planck was worried that study could lead to 
sterility.) "Amazons," he concluded, "in the intellectual realm, too, are 
contrary to nature."39  

Wilhelm Ostwald in his contribution to the volume was broad-minded 
enough to realize that all humans have "a right to knowledge" and that for 
most disciplines, participation of women presented no specific problems. 
For his own field of expertise, however (experimental physics and chem-
istry), Ostwald was not so generous. These fields required extensive labora-
tory experience, and for certain "obvious" (but unspecified) reasons, 
women could not be allowed into laboratories. Individual professors, in his 
view, should decide whether women should be allowed into their labora-
tories. Ostwald himself, however, did not believe that there would be many 
women with sufficient willpower (Willensdrang) to pursue scientific studies. 
(Nor did he believe that university education was terribly important in 
science: he himself boasted of being self-taught.) Ostwald concluded by 
asserting that in the realm of "pure science" women must be regarded as 
"an exception" and will always be seen as such. This was not a bad thing, 
given that the "inner satisfaction" of being a mother or a nurse is "purer 
and stronger than that achieved through any scientific discovery." Ostwald 
felt obliged to object to anything that might prevent a woman from real-
zing the "exceptional and irreplaceable qualities" associated with women's 
traditional duties.4° 

Not all participants in the debate rejected the claim of women to uni-
versity studies. Wilhelm Wundt, director of the Institute for Experimental 
Psychology at Leipzig, rejected the argument that there were already too 
many male applicants for academic positions and that women should be 
barred from competing with men on this ground alone. Wundt rejected this 
argument as "a brutal sexual chauvinism," which, like "class chauvinism," 
must be rejected on ethical grounds.'" Felix Klein of Gottingen pointed out 
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that six women were currently attending seminars in higher mathematics at 
his university and were performing equally with the best of the men in every 
respect. Klein qualified this only with the observation that they were all 
foreigners (two Americans, one British, and three Russians)—but surely 
German women, too, could do as well if only given the chance. Wilhelm 
Forster, director of the astronomical observatory at the University of 
Berlin, argued in this same vein that he had never entertained "even the 
slightest doubt that the intellect of women was equal to that of men." 
Women have "the patience and conscientiousness" needed to make fine 
and detailed observations, especially valuable for the science of astronomy. 
Forster explained the intellectual inequalities between men and women as a 
product of the injustices women suffer and their lack of education. The 
growing tension between the sexes he attributed to these same inequalities; 
he then concluded that the freshness of thought women bring to intellec-
tual life could prove to be both a stimulant and a challenge for the world of 

men.42  
Most of those writing for the Kirchhoff volume exhibited much more 

wooden thinking. Eduard von Hartmann argued that bringing men and 
women together in the flower of youth was "inadvisable," given what might 
transpire between them. Otto von Gierke argued that access to academic 
study would erode the health of the family and hence the strength of the 
nation. Wilhelm von Bezold (the art historian) claimed that women have 
problems with "color composition" and cannot master "the principles of 
perspective." August Dorner (the theologian) maintained that studies could 
damage a woman's ovaries, thereby reducing Germany's already declining 
birth rates. Wilhelm Lexis (the historian) argued that university training for 
women would only sharpen the already stiff competition for jobs, dis-
placing men. Carl Stumpf, director of the psychological seminar at the Uni-
versity of Berlin, argued that higher learning would make women unfit for 
marriage: after all, he mused, "pale cheeks, bespeckled eyes, and frazzled 
nerves do not exactly inflame the passions of the male of the species!'" 

Still others claimed that academic study for women would violate 
women's nature, God's will, or Darwinian selection. For F. A. Weber, 
women simply lacked the requisite "intellectual energy." Georg Runze 
argued that women "think, work, perceive, and live" in ways that bar them 
from the world of the spirit. Johannes Conrad argued that women excel in 
understanding and memory but fail in the realm of synthetic ability and 
concentration. Men specialize, women generalize. University education 
might be appropriate for those women who fail "to find shelter in the 

harbor of marriage," yet these would always be exceptions. Otto von 
Gierke argued that women are intuitive and subjective, men analytical and 
objective; man's sphere is public, woman's is private. For the anatomist Karl 

inn Rardeleben of Jena, pregnancy, menstruation, childcare, menopause,  
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nervousness, and hysteria combined with inferior skeletal, muscular, vas-
cular, and coronary strength to prevent women from practicing medicine 
satisfactorily. Given that even primary school had "disastrous" effects on 
the female backbone, chest and pelvis, how much worse might the trauma 
of university studies be?44  

Such were the arguments used by German scientists concerning 
whether women should be admitted to the universities. (No one in the 
Kirchhoff survey seems to have shared the extraordinary views of Max 
Funke, who asserted in a popular book that differences between the sexes 
were due to the fact that men and women were separate species, with 
women constituting the "missing link" between man and ape!)45  Interest-
ingly, sociologists did not differ fundamentally from their forebears of the 
historical school in this regard. In fact, the supposed inability of women to 
exhibit a detached attitude toward objects of investigation was commonly 
used by sociologists to characterize women as inherently unable to do sci-
ence." If we turn now to sociologists involved in the Werturteilsstreit, we 
can see that the Frauenfrage and the question of the role of values in science 
were curiously entangled with one another. Consider the views of three of 
the greatest sociologists of the age: Tunnies, Simmel, and Weber. 

Ferdinand Tunnies in his 1887 Gemeinschaft and Gesellschaft claimed 
that "women are usually led by feelings, men more by intellect." Men alone 
are capable of calm and abstract thinking; men alone are able to reason and 
deliberate in a logical manner. Women are "naive and frank, soft and sensi-
tive, given to outbursts of passion and emotion"; men, by contrast, are 
objective, hard, and courageous. TOnnies's famous distinction between 
Gemeinschaft and Gesellschaft is (among other things) a gendered distinc-
tion: Gemeinschaft is the sphere of woman, as Gesellschaft is the sphere of 
man; man is to culture as woman is to nature.47  

Tunnies did not believe that these differences in men's and women's 
intellectual abilities were inborn. Rather, they derived from physical differ- 
ences which have channeled men and women into different processes of 
historical development. Differences in physical strength determined the 
original division of labor between the sexes. Naturally weaker and less 
mobile, women remained confined to the inner circle of home life as cura-
tors of family possessions and preparers of food. Men, being stronger and 
nimbler, naturally "directed their energy to the outside." While women 
stayed at home, men worked the fields and protected the home from 
enemies. 

Having been channeled into different types of work by differences in 
physique, men and women then developed the cognitive abilities required 
to carry out their specific tasks. According to TOnnies's history, as the male 
became an active hunter his mind sharpened. In dividing the bounty of his 
hunt, the male learned to make comparisons of size, weight, and value of 
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captured animals or other human beings, land, or tools. He learned to 
measure and to weigh, to balance debts and credits, and from these skills 
gradually developed the ability to think abstractly and to exercise the 
"rational will" on which all science is based. Although women also inherit 
the ability to manipulate symbols, they generally remain anchored in the 
instinctual thought processes suitable to their labor as mothers. Women 
retain a "natural will" essential to their home life. Theirs is the realm of 
direct and immediate experience, deriving from their more passive, "con-
stant and limited activity." Women are receptive and sensitive. They enjoy 
the present rather than plan for the future. They develop not a scientific but 
a moral judgment, an ability to distinguish good and evil, beauty and ugli-
ness, which, as Tonnies puts it, "in no way corresponds with the recogni-
tion of objects and processes (objective knowledge)." The spirit of woman 
is one of "community" (Gemeinschaft), the spirit of man one of "civiliza- 

tion" (Gesellschaft)." 
Georg Simmel, one of the founding fathers of German sociology along 

with Tonnies, Weber, and Sombart, provided a more subtle analysis of the 
alienation of science from women and vice versa. In his 1911 Philosoph-

ische Kultur, Simmel argued that science itself is masculine, that objectivity 
and neutrality are attitudes of the male spirit, and that women tend to 
identify too much with their surroundings to allow them to develop an 
objective attitude toward the natural world. Masculinity and femininity 
represent opposite poles in the life of the human species—dimensions we 
measure by values that are masculine in their very essence: 

The values of artistic achievement, of patriotism, morality, and the specific-
ally social ideals—these, together with the sense of justice we associate with 
ethical judgment, the objectivity of theoretical knowledge, and the power 
and deepening of life—these are all human in general (so it is claimed, and 
so in fact is the case) and yet in their actual historical formation are com-
pletely masculine. If we consider the simple idea of the "objective" for what 
it is, we must conclude that in the historical life of our species, objective = 
masculine." 

Simmel argued further that the male of the species in modern life is not 

just superior to the female, he is Man in general. As a result, the relation 
between man and woman is not simply one of dominance and subordina-
tion (master/slave); there is a further element. For it is the privilege of the 
master that he need never remind himself that he is master. And it is the 
burden of the slave that he (but here, of course, she!) can never forget his 
(her) servitude. It is thus a rarer thing for a woman to lose her sense of 
herself as a woman than for a man to lose his sense of himself as a man. In 
consequence, there are fundamental differences in the psychologies of the 
sexes. A man will often think in purely factual terms, without his mascu- 

linity entering into his thought at all. A woman, however, will never leave 
her feeling as a woman. In other words, it is easier for a man to shed his 
masculinity than for a woman to shed her femininity. (Simmel defends this 
notion with the argument that less is at stake for a man in his relation to a 
woman than for a woman in her relation to a man). It is therefore easier for 
a man to raise himself into the sphere of "neutral objectivity" (neutralen 
Sachlichkeit and Gultigkeit), where the specifically masculine colorings of 
his thought are repressed or subordinated. Women, by contrast and in con-
sequence, will often perceive that certain institutions, efforts, judgments, 
and interests are typically male—often the very same institutions or judg-
ments that men naively find benignly neutral or matter-of-fact (einfach 
sachlich). 

There is a further aspect to this arrangement. As Simmel argues, systems 
of domination have always sought to clothe themselves in the guise of 
neutral and objective legality—so that power appears as justice, force as 
law.s° The history of political formations, religious and economic doc-
trines, and family law is full of examples of this. The patriarch provides 
himself with assurances that his power is based not on the arbitrary rule of 
force but rather on the common interests of the family, or on some other 
objective and impersonal legality. The psychological superiority of men 
over women is thus transformed into a logical superiority: as power rela-
tions are disguised, the very opacity—apparent neutrality—of these rela-
tions is converted into masculinity, so that objectivity itself—or legality, or 
justice—becomes a masculine attribute, deficient in the female, fulfilled in 
the male. 

Simmel's treatise is one of the more insightful socio-psychologicai spec-
ulations on the Frauenfrage in the years surrounding World War I, prior to 
the time when the women's movement would subside in the face of eco-
nomic depression and fascism. Paradoxically, there remains some ambiguity 
whether Simmel in his Philosophische Kultur was defending, attacking, or 
simply describing and explaining the inferior objectivity of women. Signifi-
cant for our purposes, though, is that both Tonnies and Simmel expressed 
the science-nonscience distinction (and more specifically the science-values 
distinction) as a male-female distinction. The ideal of neutrality (or objec-
tivity) was defined in such a way as to exclude women from science. Central 
for both Tonnies and Simmel was that whereas men are objective, women 
are subjective. Women cannot achieve the distance or detachment from 
objects necessary to pursue objective science.'" 

The views of Tonnies and Simmel reflect those of many sociologists at 
this time, but not al1.52  Among the founders of German sociology, Max 
Weber was probably the most sympathetic to the feminist cause. His wife, 
Marianne, was active in the Heidelberg feminist movement and claimed to 
have been the first woman to have attended philosophical lectures at the 
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University of Heidelberg (in 1896). In 1907 Marianne published a history of 
the legal status of women," and in 1910 she organized a meeting of the 
Bund Deutscher Frauenvereine in Heidelberg. Feminists Gertrude Baumler 
(editor of the five-volume Handbuch der Frauenbewegung) and Marie Baum 

were visitors to the Weber home in Heidelberg. As early as 1896, at a 
Heidelberg meeting on the question of whether women should be able to 
study at universities, Max defended women's rights with such energy and 
apparent success that Marianne declared him to be "more of a feminist" 

than she was. In subsequent years, Max criticized the Mutterschutz move-
ment (advocating free love and the rights of women to bear children out of 
wedlock) for being based on a "crass hedonism" and "an ethic that would 
benefit only men." Weber also defended his wife against anti-feminist 
attacks, as when, following the 1910 meeting of the Bund Deutscher 
Frauenvereine, he challenged one particularly nasty critic of the meeting to 
a duel for having insulted those in attendance as "a bunch of Jewesses and 
spinsters." (Weber, a dueling enthusiast, sported a prominent facial scar 
from his student days.)54  

Weber nevertheless also showed an insensitivity to women's problems 
not untypical for men of his era. There is virtually no mention of the posi-
tion of women in any of his massive writings on history, sociology, eco-
nomics, or law. He was also not entirely comfortable with his own wife's 
intellectual pursuits, as can be seen from a long and rather paternalistic 
letter he wrote to Marianne in 1893, shortly before their marriage: 

Shall I send you the Bebel? If you want it, I shall do so right away, for I do 
now consider myself your guardian. Or shall we read him together at some 
future time? . . . Above all, take care of your body now. You must get 
stronger and look outward rather than inward, into your interior as well as 
mine, and you must not think with such contempt of those who are "only 
housewives." I mean this for your own good . . . 

I almost fear you misunderstand me to say that I am taking back or 
watering down my earlier request that you should make the greatest pos-
sible demands upon me regarding discussion and sharing of intellectual 
interests. 

On the contrary, my child, this is the situation: to prevent such a com- 
panionship in the "intellectual" sphere from jeopardizing your position, I 
must never get the—unconscious—feeling that . . you are entirely depen-
dent on me. And this very situation, so it seems to me, could easily arise 
unless I get the feeling that in your practical affairs you have an independent 
sphere of activity that is controlled by you and fulfills your practical inter-
ests as much as my teaching profession or some other vocation that might 
be in store for me fulfills mine. 

Marianne indicates in her biography of her husband that she did not take 
this particular piece of advice very seriously but rather "did what her con- 

The Social Context of German Social Science 119 

science prompted her do," and continued a creative and independent intel-
lectual life of her own." 

Max Weber, again, was more broad-minded than many in his views on 
"the woman question." For many sociologists at this time, the principle of 
value-neutrality represented both an attempt to avoid taking a stand on 
women's rights and a disparagement of women's capacities to produce sci-
ence. Impersonal detachment was both the essence of the scientific attitude 
and a masculine virtue. Women had failed in their bid to enter science, not 
from particularities of their social place, but from failures of their psyche. 
The exclusion of values from science worked to reaffirm the exclusion of 
both women and "the feminine" from science. 

Such was the political climate faced by the sociologists gathering for the 
first time in 1909 under the banner of neutrality. After two decades of 
banishment, the Social Democratic party had become the largest political 
party in Germany. The largest feminist movement in the world had begun 
to raise increasingly militant demands to the Wilhelmine government. The 
eugenics movement had begun to lay claims to the entire field of sociology. 

In the face of such diverse pressures, it was not clear in the closing years 
of imperial Germany which direction social theory in general and sociology 
in particular would go. There were a number of options. Religious, 
racialist, formalist, and social Darwinian sociologies filled scholarly jour-
nals, each putting forth its program for the social sciences. For Ludwig 
Gumplowicz, sociology rooted itself in the positive analysis of racial and 
national struggles; for Marxists, sociology was part of a larger philosophy 
of history. Georg Simmel spoke of sociology in terms of the "geometry of 
the social world"; Max Weber referred to the science whose method was 
Verstehen. Racial hygienists envisioned a sociology based on efforts to con-
trol the breeding of inferiors; conservatives of the historical school hoped 
that sociology could continue to serve as a guiding light for government in 
matters of social policy. In 1923, Kurt Singer could describe nineteenth-
century sociologies founded on biology, mathematics, ethnography, episte-
mology, psychology, and politics.56  

Each of the movements I've described—feminism, racial hygiene, and 
social democracy—posed a challenge to fundamental aspects of German 
society. In the imagination of the academic, these various challenges were 
often linked with one another. Otto von Gierke rejected feminist demands 
for bringing women into the university on the grounds that this would 
create a "new and revolutionary student proletariat." Max Weber rejected 
social Darwinism and Ostwald's "cultural energetics" as forms of "intellec-
tual imperialism" comparable to Marxism. Materialism according to 
Arthur Kirchhoff took root in the festering sores of poverty and ended up 
destroying the family. 



9 

Neutral Marxism 

The association between sociology and socialism that conservatives feared 
in the first decades of the twentieth century was not a spurious one. Many 
of the young sociologists were enamored of the new socialism, especially in 
its more liberal forms. Of even greater consequence, though, was the fact 
that several prominent members of the SPD (August Bebel, Karl Kautsky, 
and Eduard Bernstein, among others) embraced the new science of soci-
ology, attempting to bring it into accord with the materialist interpretation 
of history in particular and Marxist principles more generally. Eduard Bern-
stein held up sociology as the "pure science" whose application was 
"socialism"; Max Adler, Nikolai Bukharin, and Karl Kautsky all wrote 
major treatises on sociology. Werner Sombart, whom Engels considered 
"the first German professor to have appreciated the theoretical Marx," was 
one of the founders of the German Society for Sociology; indeed, several 
other sociologists (Oppenheimer and, with less enthusiasm, Weber) 
declared at least partial sympathy with social democracy in one form or 
another when it had become respectable to do so. In Austria, too, Marxism 
was closely identified with sociology. Max Adler was both a leading theore-
tician of Austria's Social Democratic party and a co-founder of the Aus-
trian Society for Sociology; he was also the first professor of sociology at 
the University of Vienna. The close association between sociology and 
socialism in Austria at this time may help to explain the perception of a 
later generation of Austrian philosophers (notably Karl Popper, Ludwig von 
Mises, and F. A. Hayek) that Marxism and positivism were closely linked.' 

It is important to recognize, however, that the socialism with which 
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Several of the alternatives to neutralist social theory did in fact look to 
one another for support. By the turn of the century, the strongest feminist 
movement in Germany was that associated with the Social Democrats. 
August Bebel drew from social Darwinism in his justification of socialism 
and helped to link socialism with feminism with his 1883 Die 

Frau und der 

Sozialismus. 
Certain feminist groups shared with the progressive wing of 

the Society for Racial Hygiene common concerns for reform in child care 
and provisions for unwed mothers. Several early members of the racial 
hygiene movement (Ploetz and Schallmayer, for example) and a number of 
the nordic supremacist "social anthropologists" (Woltmann, for example) 
expressed support for Social Democracy early in their careers. 

Academics occasionally expressed sympathies with one or another of 
these movements. As employees of a cautious and repressive state, how-
ever, German academics had little room to maneuver. Like all other govern-
ment employees, academics swore an oath of allegiance to the king of 
Prussia promising to uphold the laws and ideal of the Reich. Academics 

could be fired for advocating political reforms

s  
. The rise of the ideal of 

"neutral science" should be understood in this context. Value-neutralitY 
provided a means of escape from the explosive questions of the day. In the 
words of Fritz Stern, the German academic, surrounded by political tur- 

moil, built moats instead of bridges.57  
Neutrality served as a means of ensuring the autonomy of the new 

science of society. It was in this sense that Tonnies declared that sociolo- 
gists would consider themselves "neither for nor against socialism, neither 
for nor against the expansion of women's rights, neither for nor against the 
mixing of the races." Neutrality served to defend against the charge that 

sociology was just another word for socialism. But institutional autonomy 

was not the only social function served by the principle of neutrality. Neu-
trality was not just a shie, but a weapon: neutrality was used to thwart 

attempts on the part of fem

ld
inists, social Darwinians, and (especially) social-

ists to politicize social theory. It was largely in reacting against these move-
ments that sociologists formulated the ideal of value-neutrality. 
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many young sociologists were to identify changed in the early years of the 
twentieth century. In the first decade of the century, one sees the emer-
gence of an "academic Marxism" that conceived the essence of the 
Marxian doctrine as a set of neutral, sociological tools (social history, eco-
nomic determinism, and so forth) one might apply to the analysis of history 
or society—quite independent of one's political perspective. Marxism in 
this view represented a "natural science of society," a set of universal and 
deterministic laws of the evolution of society, guaranteeing the emergence 
of specific social forms. These two trends—the reduction of Marxism to a 
set of historiographic or analytic tools and the interpretation of Marxism as 
a natural science of society—are perhaps best exemplified in the works of 
the socialist-turned-sociologist Werner Sombart, the "revisionist" SPD 
leader Eduard Bernstein, and the Austro-Marxian Max Adler. Each of 
these men would become strong advocates of the principle of neutral sci-
ence; each would become instrumental in defusing more radical elements 
of the social democratic movement. We look at each in turn. 

Werner Sombart was born in Ermsleben, south and west of Magdeburg, in 
1863. His father, like Weber's, was a representative of the National Liberal 
party in the Prussian parliament and German Reichstag; the elder Sombart 
was also a co-founder of the Social Policy Association and a Junker indus-
trialist—a combination that was to prove fateful in German political forma-
tions of the late nineteenth and early twentieth century. After studying with 
Gustav Schmoller and Adolf Wagner at the University of Berlin, the young 
Sombart graduated in 1883 with a thesis on the Roman Campagna. At the 
age of twenty-seven, Sombart was appointed associate professor of political 
economy at the University of Breslau, where he was soon branded the "red 
professor," not just for his exposition of the Marxian theoretical corpus 
but also for his unorthodox teaching methods, including excursions with 
students into mines, factories, and farms.2  

Sombart's 1888 doctoral dissertation represents one of the first German 
theses to draw upon the methods of Marx. The young economist analyzed 
the landed aristocracy in Italy as a purely parasitic class, having lost all 
interest in the arts and sciences, scarcely familiar even with their own land, 
and feeling no obligation to participate in either government or the mili-
tary. The landed aristocracy Sombart makes responsible for the poverty of 
the Italian peasantry; indeed this, he points out, was the achievement of 
Marx: to have recognized that poverty is often the product of wealth and 
that conditions supporting the accumulation of wealth can also be condi- 
tions for the creation of poverty.3  

By the 1890s, Sombart had gained a reputation as something of a mav-
erick in the sphere of German academe. Friedrich Engels, in his afterword 
to volume 3 of Marx's Kapital (published in 1894), praised one of Som- 
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bart's articles in Braun's Archiv as "admirable for the fullness of its exposi-
tion of the Marxian system. It is the first time that a German university 
professor has managed to see in the whole of Marx's writings that which 
Marx himself really intended, recognizing also that criticism of the Marxian 
system cannot consist in a rejection of the system—from whatever point of 
view—but can only consist in its further development."4  Sombart, 
according to Engels, appreciated unlike any other German professor of his 
time the "theoretical Marx," the Marx of historical materialism and the 
doctrine of surplus value, the Marx of the declining organic composition of 
capital and the falling rate of profit. But it was also this very reliance upon 
the purely theoretical Marx that was to earn him the reputation of being an 
"overly academic" and ultimately pseudo-Marxist among more activist ele-
ments of the socialist movement. 

In the fall of 1895, Sombart delivered a series of lectures in Zurich on 
"Socialism and Social Movement," published the following year as a small 
book. The purpose of his lectures was to argue that the socialist movement 
was not just a manifestation of anarchy or civil war, something to be associ-
ated with "gasoline and dynamite," but rather a social phenomenon with 
deep historical and economic roots. Improvements in transportation and 
communication—telephone and telegraph, newspaper and railway—these 
were the root cause of modern social disaffections. Innovations such as 
these had brought men closer together, introducing a continuous state of 
flux into science, art, morals, religion, and the economy. The resulting dis-
orientation had produced much of the uncertainty and social protest of the 
times: "Edison and Siemens," Sombart wrote, "are the spiritual fathers of 
Bellamy and Bebel."5  

Sombart's book was to become immensely popular both in Germany 
and abroad. By 1924, the tenth edition of what was now a two-volume 
work had been translated into twenty-four languages; Sombart himself had 
become a popular sensation, delighting audiences with lectures on the his-
tory and causes of the current turmoil in Germany. According to Ludwig 
von Mises it was Sombart who, more than anyone else, "introduced Marx 
into German science, and made Marx familiar to German thinking." And it 
was Sombart who, according to his biographer, was to become the only 
German professor of his time ever to fill the Philharmonic Hall of Berlin to 
capacity for a series of lectures.6  

Already by the turn of the century, however, Sombart had begun to 
grow dissatisfied with the organized socialist movement. As state power 
ecame a serious possibility for the Social Democrats, Sombart sided with 
e parliamentary, reformist wing of the party against calls for revolution, a 

move which was to bring him criticism from radical elements of the party. 
Lenin, Rosa Luxemburg, and Karl Liebknecht all saddled Sombart with the 
charge that his was a purely theoretical Marxism, purged of all revolu- 
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tionary practical impulse. As early as 1892, Sombart had argued that Marx's 
work was of a "purely theoretical character," meaning by this that it made 
no reference to what is good or moral, but only to what must happen 
through the laws of history. Marxism was "value-free science": "The entire 
Marxian system" he declared, "contains not a single grain of ethics."7  Even 

in his popular book of 1896, the purpose of his writing had been to present 
Marx as a purely analytic "tool" that might be used to understand the 
social movements threatening Germany. The motto for this book was je ne 

propose rien, je n'impose rien, j'expose (I don't propose anything, I don't 
impose anything, I just expose), and this Sombart held to characterize the 
Marxian theoretical method. 

Marxism differed from other socialist systems, according to Sombart, in 
having an "anti-ethical bias." Marx never maintained that surplus value was 
not "owed" to the entrepreneur, nor did he claim that workers have a 
"right" to the full product of their labor. Socialism for Marx, in Sombart's 
view, derived not from ethical motives but from the workings of social and 
historical forces, from conflicts arising from the concentration of private 
property in the hands of a few and efforts to socialize the means of produc-
tion. What distinguished scientific from utopian socialism, Sombart argued, 
was the realization that social movement depends ultimately not on ideals 
but on realities: socialism had become a movement, a reality, and not just 
an idea. This was what distinguished modern Social Democrats from the 
Insurrectionists of Lyon, or the Chartists, Putschists, Clubistes, Blanquistes, 
and other revolutionaries of former times. Marx's "realism" was sup-
planting the utopian visions of Robert Owen, Charles Fourier, and the early 
workers' movement; socialists had realized that "interests rule the world" 
and that one must arm oneself with weapons stronger than Owen's "eternal 

love."8  
One of the primary effects of Sombart's work was to make Marx's 

teachings respectable in academic circles. Part of this legitimacy derived 
from the fact that Sombart linked "scientific socialism" with the need for 
gradual, parliamentary reform: evolutionary rather than revolutionary 
change. Scientific socialism recognized the possibility of slow and steady 
social progress, involving redistribution of the social product not by vio- 

lence but by legislation. 
This was only one of several revisions Sombart would make of 

Marxism. He also argued, for example, that socialists must realize that it is 
relative and not absolute deprivation that incites social movement.9  Fore-

most in his appeal to bourgeois sensibilities, though, was his insistence that 
sociology was not a political program. As early as 1893, Sombart had advo-
cated a strict separation of science from political issues: "Influencing the 
course of day-to-day politics can no longer count as the primary purpose of 
crience. The central focus of science must be knowledge of the main trends  
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of our scientific and social development: the purely theoretical questions of 
`where from?' and 'where to?' "10  This represented a change, he argued, 
from the task of theory in former times. Social scientists had once studied 
advanced cultures in order to gain insights into matters of social and eco-
nomic policy. Today, however, the focus of scientific inquiry has shifted 
from advanced to primitive forms of social organization. Today it is these 
lower forms of culture that are of interest to the sociologist--not because 
they are useful, but for the same reasons a biologist studies the lower forms 
of life: to establish certain principles. 

Such was the position Sombart and the other sociologists were to cele-
brate in 1910, at the founding of the German Society for Sociology. Soci-
ology had reached a stage where it could be considered scientific. Sombart 
recognized the political value of such a view in helping make his "socialist" 
theories palatable. 

Sombart's advocacy of Marxism originally caused him difficulty in 
finding academic appointment. Weber had recommended the young 
Marxist to succeed him at the University of Freiburg when he retired in 
1899, but the government refused. Sombart failed at several attempts at 
promotion until 1906, when he finally obtained a position at the Berlin 
College of Commerce. But his advocacy of sociology as a purely neutral 
science, along with his vociferous distinction between economics as a prac-
tical art and as a theoretical science, helped immunize his science from 
criticism and helped him win a reputation as one of Germany's most 
"respectable" Marxists. Sombart was well aware of the political favor neu-
trality had brought him. In 1929, at a meeting of the German Society for 
Sociology, Sombart reflected on the early years of his career, when he first 
realized the value of separating science from politics: 

I was at that time a convinced Marxist, and was at the same time a professor 
at one of the monarch's Prussian universities. I tried to resolve the tension 
that resulted from this contradiction by the following perception that I had 
at this time: value judgments do not belong in a science. Hence I can carry 
on scientific work quite independently of the personal values I happen to 
hold)' 

By the time of World War I, Sombart had become so disillusioned with 
socialist, liberal, conservative, and clerical parties that he began to cast 
about for alternatives to class-oriented politics. Sombart never completely 
abandoned his fondness for a certain form of socialism, but his socialism, 
like that of Weber, was one that he was to identify increasingly with Ger-
many's national cause. Sombart's particular development in this regard was 
dramatic. In 1905, he was the most widely read socialist author in Russia 
after Marx. Within a decade, however, he had become active in defending 
Germany's position in the war, arguing, for example, that while the English 
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were "merchants," the Germans were "heroes." Sombart's drift to the right 
continued into the 1920s. In 1924 he rejected entirely the ideas of that 
"Godless, inner-torn and liver-sick" Marx; the German proletariat now 
represented little more than "Bentham and cotton dust." Finally, in the 
early years of the Nazi era, Sombart published his Deutscher Sozialismus, 

arguing for a third, "German," socialism distinct from either SPD or Bol- 

shevist variants.12  
Even in his earlier work, however, it is not hard to find hints of his later 

dissatisfaction with socialism. In his 1896 Sozialismus und soziale 

Bewegung, Sombart had described Marx's failure to appreciate the fact that 
the history of the world is not just a history of class struggles, but also of 
the struggles of nations against one another for "a place around the feeding 
trough." There are thus two struggles: "there is the social struggle, which 

Marx described in his discussion of classes. Then there is the national 

struggle: the struggle of one community against another for power." Both 
were important. Sombart left no doubt as to what he meant by the 
"national struggle." Warning against the rising power of Russia, Japan, and 
China, he predicted that the European proletariat might one day have to 
unite against this threat, "should the coolies swarm over us like rats." 
Sombart warned that we should not forget that "the history of the world 
consists in the interplay of both these poles—the national and the social."'3  

Such were the kinds of views that would make the aging Sombart a fellow 
traveler of the Nazi movement (see below and Chapter 11). 

Sombart's revisionist view of the national question was not the only 
point where he broke with orthodox Marxism. He also played an impor-
tant part in supporting the trade union movement, which was to become 
powerful in the first years of the century and which, at least in the eyes 
of radicals within the Social Democratic party, was ultimately respon-
sible for the notorious schism that divided the party into revolutionary 
and reformist tendencies. Sombart sided with reformist elements in the 
labor movement advocating the abandonment of revolutionary ideals in 
favor of more cautious efforts to increase wages and improve working 
conditions through negotiation with management. In 1900 he advocated 
"political neutrality" for the trade unions; in 1905 he lectured to union 
groups to try and convince them of the utility of separating economic 
demands from the "utopian" political demands associated with socialist 

agitation." 
Sombart abandoned his support for the trade union movement after the 

war, but his interest in the problem of nationalities continued throughout 

his career. In his 1911 Die Juden und die W irtschaftsleben, he tried to 

explain the origins of capitalism in terms of the rise of Jewish usury. 
Relating his theme to the work of his friend, Max Weber, Sombart declared 
that in its purest form "Puritanism is Judaism." In 1928, Sombart edited a  
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collection of essays on Volk und Raum asking: "Can Germany maintain a 
growing population within its existing borders?"—he was doubtful.15  

With the triumph of fascism in 1933, Sombart spearheaded efforts to 
reorganize the Social Policy Association. Early in the year he noted that, 
according to certain unidentified "voices," the Association had become 
"boring and uninteresting." Sombart ordered a meeting of the board of 
directors to discuss its reorganization, and on March 3,1933, he asked that 
the lectures and debates of the Association henceforth be presented "to the 
broadest possible public" and that such debates be "once again be infused 
with soul . . . in accordance with the National Socialist world view." (Pri-
vate workshops, however, were still to be conducted in a manner as to 
exclude "problems of Weltanschauung.") In October Sombart sent a letter 
to all members of the Association informing them that, in accordance with 
the provisions of the Gleichschaltungsgesetz (requiring proof of "Aryan 
ancestry"), professors Emil Lederer and Ludwig von Mises had resigned 
their posts within the Association.16  

Already an old man by the time of the Nazi seizure of power, Sombart 
did not play a major role in the sociology of the Nazi era. He never joined 
the Nazi party, yet he was not entirely unsympathetic with certain preju-
dices of the new regime. In his 1938 Weltanschauung, Wissenschaft und 
W irtschaft, he contrasted the "keen Jewish intelligence of a Ricardo, Marx 
or Keynes" with the "deep German obscurity [Unklarheit]" of a Muller, 
Knies, or Schmoller. Science in many cases, he wrote, is bound to the 
"blood" or "spirit" of a people. But Sombart also questioned whether this 
must and should be the case. Scientific results, after all, are either true or 
false, and the Weltanschauung (world view) of a researcher should have no 
bearing on this. Sombart pointed out that one can investigate the history of 
the middle class under capitalism "independent of whether one desires the 
fastest possible demise of this class (as does the Marxist) or makes it the 
heart of the people's economy (as does the National Socialist)." Sombart 
concluded with a warning against a "knee-jerk" National Socialism, 
requiring that one blindly strive to make all things as "German" as possible. 
What kind of work would Durer have produced, if he had asked himself 
with each stroke of the pen whether he was painting Deutsch? A good 
German, Sombart wrote, will produce good work, and we should not 
demand more than that." 

Sombart's conception of Marxism as a neutral science of society can be 
compared with Eduard Bernstein's revisionist Marxism, the official doc-
trine of the Social Democratic party after World War I. Like Sombart, 
Bernstein developed his ideas at a time of profound changes in the German 
socialist movement. Social democracy was attaining steadily greater influ-
ence, and not at a time of increasing immiseration, as Marx had predicted, 
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but at a time of unprecedented prosperity. Buoyed by colonial expansion, 
capitalist economic growth appeared unlimited. Class inequalities appeared 
even to have softened. Bourgeois intellectuals were joining the movement, 
and the German government had been forced to agree to many socialist 
demands—notably the innovative medical insurance and social security ini- 

tiatives of the 1880s and 1890s. 
It was in this context that Eduard Bernstein (1850-1932), one of the 

most powerful figures in the socialist movement (Engels had named him 
executor of his estate and trustee—with Karl Kautsky—of his literary 

Nachlass), undertook his revision of Marxism. Bernstein argued that Marx 
and Engels had oversold the inevitability of class struggle and that many 
traditional socialist goals could be better realized through peaceful than 
through violent means. Socialism was not a natural inevitability but a 
choice that humans had to make—socialism was ultimately a matter of 
ethics and of education. One had to distinguish the separate tasks of sci-
ence and of ethics in this struggle, and here is where we encounter the 
question of value-neutrality. 

In his 1901 essay, "How Is Scientific Socialism Possible?" Bernstein 
presents what is probably the most subtle and comprehensive defense of 
the neutrality of science by a socialist theorist. In his paper, delivered origi-
nally to a meeting of the Social Science Student Association in Berlin, Bern-
stein suggests that there was a fundamental ambiguity in Engels's writings 
concerning whether socialism should be considered a science or an ethical 
ideal. On the one hand, in his preface to the second German edition of 

Marx's Poverty of Philosophy, Engels had argued that socialism is a doc-
trine designed to end exploitation. And yet, in his 1895 preface to Marx's 

Class War in France, Engels makes clear his view that "scientific socialism" 
has nothing to do with ethics. How, Bernstein asks, does one reconcile 
these two views? Is socialism a science? And if so, what does this say about 
the place of ethics in "scientific socialism"? 

Bernstein claims that one cannot derive socialism from an analysis of 
surplus value, or indeed from any other empirical facts about the world (he 
notes that Engels recognized this fallacy as well). The discovery of surplus 
value in capitalist economies does not prove that socialism is good, any more 
than the recognition that slaves produce more than they consume is neces-
sarily an indictment of slavery. It is possible, in other words, to admit that 
there is such a thing as surplus value and to deny that it implies any form of 
exploitation (this, Bernstein points out, was the position of the Anglo-
Austrian marginalist school). Conversely, it is possible to denounce capitalist 
exploitation without appealing to any particular theory of surplus value (this 
was the position of Owen and the utopian socialists). In light of this apparent 
independence of description and evaluation, one must then ask what it 
means, or whether it is even possible, for socialism to be "scientific.""  
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Socialism, Bernstein suggests, is not just a "movement," but movement 
toward a goal. There is a moral interest involved in socialism, for without 
interest there can be no action. There is also a science appropriate to this 
struggle of interests, and that science is sociology. Sociology is the "pure 
science" form of that which, when "applied," becomes socialism. Socialism 
is simply applied sociology." The problem is that philosophers have insuffi-
ciently distinguished socialism as a science and socialism as an ethical (or 
political) ideal. Bernstein appeals to Francis Bacon to distinguish science 
from "affairs of state." Whereas the former concerns itself only with rela-
tion and motion, the latter concerns itself with questions of authority and 
opinion. Science, Bernstein says, is simply "ordered knowledge," and thus 
can have nothing to do with politics. This is as true for the science of 
society as it is for the science of nature: "No one today would speak of a 
`liberal physics' or a 'conservative chemistry.' But should this be any dif-
ferent for the science of human history and of human institutions? I, for 
one, say no, and cannot consider a liberal, conservative, or socialist social 
science anything but a contradiction in terms."20  Bernstein argues that sci-
ence must be apolitical, in the sense that it must remain agnostic about the 
ultimate human consequences of actions or events in the world. The goal 
of science is knowledge, not practice. Science is tendenzlos, it belongs to no 
party or class. 

Where then does this leave the idea of "scientific socialism"? Socialism, 
Bernstein concludes, is not a science; indeed, "no 'ism' can be a science" 
(kein Ismus ist eine Wissenschaft). The very notion of "scientific socialism" 
(or any other confusion of science and politics) is dangerous, he argues, 
both for science and for politics. For science, the danger lies in the threat 
such a confusion poses to the autonomy of scientific knowledge. For poli-
tics, the danger is that we confuse a living, moral, struggle with preordained 
laws of nature. Scientific socialism, Bernstein concludes, somewhat quixoti-
cally, "is possible in the measure it is necessary—that is, in the extent that 
one can reasonably expect from a movement whose task is to create some-
thing new."2' 

Bernstein was the leading representative of what he himself christened 
the revisionist school of socialist thought. Rejecting what he called the 
catastrophe theory of socialism—the theory that the bourgeois economy 
would eventually collapse under its own weight—Bernstein argued instead 
for an evolutionary socialism, and supported this view by referring to 
Engels's 1895 contention that the primary task of the SPD was to work for 
an increase of votes. The Communist Manifesto was correct in its analysis 
of the tendencies of bourgeois society, but it needed revision in its estima- 
tion of the timetable of revolution and the means by which change would 
occur. 

Bernstein also thought it crucial to separate the facts of socialist analysis 
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from the goals of the socialist movement. This, too, require
d thei 
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 r hopes for 
a revision o
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Marxist doctrine. Marx and Engels had wrongly base  
socialist society not on moral judgment, but on certain supposed "laws of 
history" guaranteeing the triumph of particular social forc  
argued instead that socialism would be a product not of knowledge 

b
as sci
ut of 

"the will"; he defended this position with the argument that w
-

ence merely determines the facts, it is the will that creates goals and moves 
one toward those goals. Socialism must in this sense be critical 

(kritisch) but 

not scientific (wissenschaftlich); 
science in itself is politically neutral, and 

can be neither socialist, conservative, nor liberal, but simply true or false.
22  

Bernstein separated the goal of socialism from the science of social 
forms in order to allow a certain flexibility in socialist analysis. By distin-
guishing facts from values we can preserve socialist goals, despite changes 
we may be forced to make in socialist analysis. After all, Bernstein pointed 
out, it was hard to deny that many of the predictions of the founders of 
socialism had failed. The number of propertied had grown, not declined. 
The privileges of the bourgeoisie were slowly being supplanted by demo-
cratic reforms. Legislative reforms, combined with the rise of the trade 
unions, were eliminating the need for violent action. Bernstein noted that 
Engels recognized this himself, when he argued in the 1895 preface to 

Marx's Class War in France 
that social democracy would flourish "far 

better by lawful than by unlawful means and violent revolution."
23  

Bernstein, like Sombart, agreed with Engels that one should not take 
refuge in "utopian" socialism. German social democracy, he claimed, is 
founded upon what Marx and Engels considered "scientific socialism." But 
as in all sciences, "a distinction can be drawn between pure and applied 
science." The first consists of a set of universal principles derived from a 
series of appropriate experiences. The principles of pure science will of 
course change as we acquire new knowledge and as social circumstances 
change. But we will never be able to derive ethical ideals from our science 
of society. Bernstein says it is high time to distinguish the "pure sci ence" of 
socialism from its practical applications: indeed, "a systematic stripping of 
its applied parts from the pure science of Marxist socialism has not hitherto 
been attempted." Early hints of this, Bernstein writes, can be found 

in 

Marx's preface to his Critique of Political Economy and " also in the t 
ure science 

third 

part of Engels's Socialism, Scientific and Utopian. This p of 

socialism" consists of two parts: (1) the program of historical materialism 
(the theory of class warfare), and (2) the theory of surplus value (along with 
the historical movements that can be derived from this theory) d 

. A eter 

istic materialism is the centerpiece of this pure science of socialism: 
mechanical forces determine in the last anlysis all occurrences, even those 
which appear to be caused by ideas. Application of this principle to history 
;rnnlies "a belief in the inevitability of all historical events"; the materialist 
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is "a Calvinist without God." One therefore had to overlay on top of this 
materialism a separate sphere of ethics, an ethics that could not be derived 
from science.24  

Marxism for Bernstein must consist in a (neutral) deterministic science 
and a set of (moral and political) ideals. These together constitute the 
system that is socialism, but to confuse the two or to imagine that one 
might be grounded on the other would be a great mistake. That is why 
science is and must remain neutral with regard to political ideals. The "pure 
science" in socialism must be distinguished from the "applied." Circum-
stances in society change, and the pure science of socialism—sociology—
must adapt to those changes. So long as science is neutral, though, the fact 
that society and therefore the science of society changes does not mean we 
must abandon our ethical ideals. We may still preserve our ideals, even if 
our predictions turn out to have been wrong. 

Consider briefly one final advocate of value-neutral Marxism. Max Adler, 
leader of the Austrian SPD, advocated a view of science and ethics similar 
to that of Bernstein and Sombart. A follower of Ernst Mach, Adler was 
eager to cleanse Marxist philosophy of all "metaphysical" elements in favor 
of Mach's "critical" (that is, Kantian) philosophy. With Engels, Adler 
defined materialism as that which we know owing to the latest results of 
science—a philosophy according to which, in Engels's words, "with each 
great scientific discovery, materialism must change its form." Adler agreed 
with the opinion of Masaryk, in 1907, that "the Hegelian dialectic, even in 
its materialist form, is nothing but hocus-pocus"; Adler seconded the view 
that Marx and Engels had "woven their materialist rug with metaphysical 
spiderwebs."25  

As an alternative to this "metaphysical" Marxism Adler proposed a 
"positive" Marxism, one that would not simply repeat Mandan dogmas 
but would push forward Marxism as a science. The task was to see Marx 
not as always correct but as fallible; the positive philosophy of Marx was to 
be united with the critical philosophy of Kant. Marxism, in short, was to 
become a science. Adler praised Karl Kautsky's 1906 book, Ethics and the 
Materialist Conception of History, for its attempt to establish a socialist 
ethics on a "natural-scientific basis"—that is, on the "dialectical-historical" 
method developed by Marx and Engels. Adler reserved judgment on 
whether Marx, Engels, and Joseph Dietzgen were to be considered materi-
alists. They were all "positivists" insofar as they declared themselves the 
enemy of all metaphysics—materialist or otherwise. If they were material-
ists, this meant nothing more than that they were dedicated to the relent-
less tracing of all phenomena back to causal laws. Each was devoted to the 
"radical and methodical exclusion of all religious and speculative belief in 

iracles"; each was devoted to eliminating knowledge that could not be 
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derived from "the fair and fertile earth of experience." Adler claimed that 
this was also the principle to which the critical philosophy of Kant adhered 
"with all its heart."26  

Karl Kautsky was more cautious in his endorsement of positive science 
than his Austrian friend Adler. In his 1906 treatise on ethics, Kautsky 
argued that even though materialism (in the sense of a naturalistic world 
view) had "always stood in opposition to oppression," one must neverthe-
less be cautious in interpreting the most recent trends in science. Natural 
science in its nondialectical form, he argued, the form of Ludwig Buchner 
and Ernst Haeckel, had made its peace with the bourgeoisie in recent years 
and now stood allied with this class against social democracy?' Both 
Kautsky and Adler still felt, however, that it was important to distinguish 
sharply between "normative" and "scientific" judgments. Adler's separa-
tion of science from values rested upon the neo-Kantian notion that neither 
of these realms may inform the other. Theoretical knowledge has always to 
do with existence or occurrence (Sein oder Geschehen); ethics, by contrast, 
has to do with problems of good and evil. Ethical knowledge transcends 
the "how" and "why," because the good is not that which is but that which 
ought to be.28  Theoretical knowledge has only to do with "what is," not 
with "what ought to be." 

To summarize, neo-Kantian Marxists of the early twentieth century 
rejected the conception of Marxism as a "natural science of society"; they 
rejected the assumption that there are invariant historical laws, along with 
the optimistic faith that "what is and will be, must be and is good." 
Sombart, Bernstein, and Adler drew from Kant to argue that Marxism must 
be both an ethical and a scientific system, but they also cautioned against 
confusing these two spheres. Bernstein distinguished between Marxism 
"pure" and "applied"; Adler distinguished between normative judgments 
and scientific facts. Neo-Kantian Marxists separated the science of 
Marxism from its ethical content, in order to preserve socialist ideals even 
if particular predictions of socialist theory proved to be false, and to avoid 
the fatalistic quietism associated with the view that a given social order or 
sequence of social events is natural or inevitable. 

I do not want to leave the impression that value-neutrality was the 
predominant interpretation of Marxist social theory in the early years of 
the twentieth century. The radical separation of the science of Marxism 
from its politics did not go unchallenged. The Welt am Montag warned that 
Bernstein's ideas would "rob workers of faith in the scientific nature of 
socialism";29  Rosa Luxemburg criticized Sombart for making the goal of 
socialism a "purely subjective" one. Nikolai Bukharin distinguished 
between the fact that all social life is determined (there are no "accidents" 
;. Ilicrnry) and the fatalism that says that regardless of how we act, history  
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will run its preset course and all we must do is sit back and wait. Alexander 
Bogdanov defended a "proletarian science" that would bring political goals 
to bear on the structure of scientific inquiry;30  Georg Lukacs contrasted the 
positivist-empiricist reduction of Marxism with a more dialectical 
approach, stressing the role of human agency and consciousness in social 
movement. 

What is often overlooked, then, is that the ideal of Wertfreiheit was as much a statement about values as it was about science. Indeed for some, neutrality was needed to prevent the abuse of science. To understand this 
caution, we must explore why Max Weber—the most subtle thinker 
among the early sociologists_ argued that science is and must remain 
value-free. 
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of Egypt of the New Kingdom or republican Rome as on medieval law or 
the ancient religions of India and China.' 

But Weber also advised a cautious, empirical methodology, one that 
excluded value judgments from the practice of science. In 1904, as he along 
with Edgar Jaffe and Werner Sombart took over editorship of the Archiv 

r Sozialwissenschaft and Sozialpolitik, Weber articulated a new program 
for the journal and the social sciences in general, in an essay titled "Objec-
tivity in Social Science and Social Policy." Let us look in some detail at the 
defense of neutrality Weber presents in this essay, often considered the key 
document in the Werturteilsstreit. 

Every science, Weber argues, originates with practical problems—and 
social science is no exception. The original task of social theory was to 
evaluate policies proposed by the state, as was typically the case in the 
Social Policy Association. But after a certain point a "mature science" 
moves beyond the practical problems that first give it life. Scholars begin to 
ask questions of a more theoretical character. Weber complains that social 
theory has not yet made this transition from a craft tradition to a theoret-
ical science. In particular, the rise of a new science of society has not been 
accompanied by a sufficiently strong separation between "what is" (das 
Seiende) and "what ought to be" (das Seinsollende), between the evalua-
tions of practical problems on the one hand and science for its own sake on 
the other. Against this separation, Weber claims, there have worked two 
opinions: first, the belief that there exist regular and inevitable natural laws 
of social life; and second, the belief that there is some developmental prin-
ciple that dominates economic processes. Such views postulate that "what 
ought to be" can be equated with either the unalterably real (das Seiende) 
or the inevitably becoming (das Werdende).2  

It is against both opinions, representing scarcely disguised versions of 
Mill's and Comte's positivism on the one hand and Marx's and Hegel's 
developmental theodicy on the other, that Weber raises the banner of neu-
trality. Positivism erred for having assumed a unique and unilinear sequence 
of modes of thought; Marxism erred for having assumed that societies pro-
ceed through a series of invariable economic transformations. Both also 
wrongly assumed that there is some necessary relation between "what is" 
and "what ought to be." In fact, Weber argues, the moral order cannot be 
derived from the movement of history or any other facts of social life. The 
real is not the rational; the moral order is no necessary ally of either status 
or fluxus quo. 

Morality, for Weber, represents the casting of ideals rather than the 
formation of allegiances. In this, Weber's critique of naturalistic social 
theory—a kind of secular theodicy—reproduces that launched by Hume a 
century and a half earlier (see Chapter 4). I use the term theodicy as it 
occurs in Leibniz's book by that title, generalized to include not merely the 
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The proponents of the new "scientific sociology" claimed that their intent, 
in Sombart's words, was not to propose or to impose but only to expose 
the truth. As we have seen, this value-neutrality was deployed, among other 
things, to defend against charges of socialism. The banner of neutrality was 
raised not in the abstract, but i order to define a political stance vis-a-vis 

concrete political movements

n  
. This can also be seen in the work of 

Max Weber, chief exponent of value-neutrality in the social sciences. It was 
Weber who popularized the notion that science is and should be value-free; 
Weber set the tone for the debate that carried across the Atlantic and into 
American social and economic thought. is position is coplex; he was 
probably the most subtle of the early German sociologists

m
. He has been 

called the "Marx of sociology"; as we shall see, however, he was a Marx 

without a Manifesto. 
Max Weber was a polymath of first rank. His empirical studies show 
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belief that God has taken all things into account in his design of the world 
(which is more properly a static "optimism"—that is, the belief that all 
things are for the Good). I mean as well the historicist version of the-

odicy—for example, that of Hegel's 
Phenomenologie des Geistes—

according to which all things are either already for the best or are becoming 

so in the course of historical development. It is in 
thi

of Kapital, 
s more genera

but social 
l sense 

that much of modern social theory (not just the Marx  
Darwinism, neoclassical economics, Comte's and T 

h

urgot's historical stages, 

and so forth) has been subject to the charge of teodicy.
3  

In practice, Weber argues, pure science is an unattainable goal. Moral or 
political values constitute a kind of unavoidable contamination in science, 
a contamination which always takes its toll as one of the "most dangerous 
confusions of our time." Weber asserts that a scholarly journal should 
nonetheless strive to minimize the moral or political judgments in what it 
publishes. The Archly "has never been, and should not become, a place 
where polemics against particular political parties is carried on; nor should 

it provide a platform from which 
The Archly political Weber asserts, 

ideas should be has never advertised. been Therea 

are other organs for this."
,  

socialist journal; nor will it in the future become a bourgeois one. This does 
l
ot be critical, he explains. But the true task of 

not mean that one cans 
critique is not to ally oneself with this or that party, but rather to discover 
what means are required to reach certain ends, and with what other goals 

those ends are in conflict or agreement.5  
In these terms we can understand one of the central elements inacts; 

the 

Weberian conception of social science. Science can prove only f  
values are a matter of personal faith. Science, if it is to 

b
of ideals but
e objective, msimply ust be 

value-neutral. This does not mean the abandonment  
their separation from science. The scientist, in other wrds, must wear two 
quite different hats: one as citizen with values, one asscientist with none. 
Both cannot be worn at the same time. Nor are there mechanical schemes 
for deriving values from facts: one cannot average or "balance" values to 
eliminate them; the golden mean does not eliminate bias. The task of sci-

ence must be restricted to (1) the investigation o loration of unintended 
f the effectiveness of alter-

native means for achieving given ends; (2) the exp  
consequences of pursuing certain ends; and (3) the logical analysis of polit-
ical goals to expose the value premises upon which they are based.

6  Beyond 

this the social scientist, qua scientist, must not go. 
Weber's defense of neutrality must be understoo against the backdrop 

of the social and political context of German social science at the end of 
the nineteenth century. Consider first his own early research on agricultural ate 
workers in northeastern Germany. Since the middle of the century, t 

authorities had realized that social s  
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find out valuable information concerning the life and 
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attitudes of German citizens. In 1847, for example, after particularly severe 
crop failures in northeastern Germany, Prussian agricultural authorities 
commissioned a survey to find out how peasants were coping with the 
shortages. The commission investigated, among other things, family wages, 
spending patterns, and the ability of families to meet basic needs. 

Government-sponsored surveys in the latter half of the century con-
tinued to measure the attitudes and values of workers, the primary purpose 
being, in the words of one Social Policy Association member, "to find out 
where the loyal citizen's shoes are pinching." In 1872-1873, after the for-
mation of the Second Reich, legislation was passed to relieve some of the 
more oppressive conditions of German industry, establishing shorter work 
hours, restrictions on child labor, and minimal health security. In 1875 the 
Reichstag, together with the Congress of German Landowners, commis-
sioned the first great survey of factory workers and apprentices to investi-
gate worker response to legislative reforms. The survey included questions 
on things such as workers' income and savings, illegitimacy, the use of local 
libraries, emigration rates, and attitudes toward socialist propaganda? 

It was in this context that Weber began his first empirical research on 
the situation of agricultural workers in East Prussia. In his report to the 
Social Policy Association, Weber explained that the point of his survey was 
not to ask "do they live well or badly?" or "how can we help them?" but 
rather "will the state be able to rely on them for the solution of political 
problems it will face in the near future?" The problem, as described by 
Weber, was that the Deutschtum of the region was being threatened by the 
influx of Poles and Russians willing to work for low wages under poor 
conditions. German workers had begun to leave the land in order to free 
themselves from the Junker estates, where they were treated as serfs. Weber 
blamed this exodus on "agrarian capitalists" who, by employing cheap for-
eign labor, were displacing the German peasant. The solution he proposed 
was to halt the flow of Polish and Russian laborers into German territories 
east of the Elbe. Only then could Germany's cultural and strategic integrity 
be guaranteed.8  

Weber returned to this theme in his 1894 inaugural address at Heidel-
berg, where he called for the German border to be sealed against Russian 
and Polish penetration.9  Weber's nationalism so impressed Friedrich 
Naumann, head of the Evangelisch-Soziale Verein, that he wrote in the July 
895 issue of Die Hilfe: "Is he [Weber] not right? Of what use is the best 
cial policy if the Cossacks are coming? Anyone who wants to concern 

imself with internal policy must first secure fatherland and frontiers; he 
ust consolidate national power. Here is the weakest point of the Social 
mocratic party; we need a socialism which can be administered . . . Such 

socialism does not exist; such a socialism must be national."1° Weber's 
ussophobia continued throughout his life. After World War I he forecast 
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American world domination, hoping at the same time that that domination 

"would not be shared with Russia." The Russia
h n danger ad been banished 

only "for the present, not for ever. For the moment the hysterical and 

disgusting hatred of the French" was the main danger. 
Weber's distrust of Poland
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German territories. Weber never did accept what he saw as extreme ele-
ments of conservative nationalism, though. He criticized those who voted 
for the Anti-Semitic party "because they didn't know any better," and 
expressed his distaste for those idealists who, under the influence of Hein-
rich von Treitschke, "have become mystical, nationalist fanatics"—those 
whose political interest "is very recent . . . and who make the greatest 

Weber was critical of social Darwinists who attempted to deriv ethical noise."" 

or political propositions from conditions of the empirical world.

e 
 Still, in 

outlining his version of militant nationalism, he drew upon Darwinian 
imagery common to the times. In his 1894 inaugural address he store 

argue
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future; the "population problem" alone made 
sure of that. On the con-

trary, "only in a hard struggle between man and lmater
an can 

elbows i on even
om be 

won in our earthly existence. "'2  Twenty years he put t  

stronger terms: 
Only those peoples who've achieved political maturity are a "master 

people" (Herrenvolk), 
a people whose control lies in its own hands . . • 

Master peoples alone are qualified to intervene in the course of world 

tory. If peoples who do not possess this
this, other nations 

will revolt against them and their attempt will lead them to internal col-

lapse." 

Political power and military force were closely linked 
fo

he
r W

exercise of 
eber. The 

central feature of the modern state was its monopoly over t  
The feudal state, by contrast, was char-

legitimate force in a given territory. 
acterized by a system of private ownership of the means of military violence 
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of the state.) A state not grounded in violence, according to Weber, was not 
a state at all but anarchy. Violence was in fact the key to political power 

more generally: "All political
formations of violence."14  

Weber's conception of the strong national o state held important cons 

quences for both his theory of values and his practical political position. 
National allegiance he identified in 1894 as the ultimate value-base of eco-
nomic science: "Economics as an explanatory and analytic science is inter-
national; but as soon as it expresses values it becomes bound up with our 
own personal and national identities . . . The economic policy of a German 
state, like the value-standard of a German economic theorist, can therefore 
only be German." Science in this sense is the servant of politics, the "polit-
ical interests of the nation." Weber claimed that the ultimate value-
standard for economic inquiry must be Staatsrai son—the interests of the 
state.'5  

It might seem odd that Weber should defend science as both neutral 
and in the service of the state, but that was precisely the positivist concep-
tion, the conception articulated in the Vienna School and in Wittgenstein's 
conception of philosophy as a purely formal science, one that can do 
nothing but judge the logical consistency of propositions. It is the concep-
tion criticized in the Frankfurt School as "instrumental reason"—science 
which purports to serve no goal but which de facto serves the interests of 
those who manage to initiate research in the first place. 

The political function of Weber's neutralism can be seen in the empirical 
research he undertook for the Social Policy Association. From 1909 to 1911, 
at the height of the debate over values, Weber was involved in a survey of 
industrial workers' attitudes at the suggestion of his brother, Alfred Weber. 
The intent of the survey was to combine questionnaire data with factory 
records in order to gain some sense of workers' attitudes toward their work. 
In fact, the survey never made much progress, as most workers refused to fill 
out the forms. Interesting for our purposes, however, is that Weber defended 
his project as a neutral piece of research: "The issue is not how social condi-
tions in industry are to be 'assessed,' or whether the situation in which large-
scale industry places workers today is satisfactory or not, or whether anyone, 
and if so who, should take the 'blame' for any unsatisfactory aspects, or what 
could or should be done to improve it and in what way." True research 
should concern itself with none of these things: 

No, it is exclusively a matter of the unbiased, objective statement of facts 
and the ascertainment of their causes . . . The whole problem at issue—it 
does not seem superfluous to stress this to my colleagues too—is, politically 
speaking, a totally neutral one by its very nature. From this it follows, for 
example, that when a researcher meets complaints from the workers about 
conditions in factories (wages, conduct of foremen, etc.), this would not 
within the terms of the present survey concern him as a practical "issue" on 
which he would have to pronounce judgment: rather it would be taken into 
consideration simply as a phenomenon attendant upon certain technical, 
economic, or psychological transformations whose progress it is his busi-
ness objectively to explain.'6 
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Science was to be neutral, but by not challenging the purposes to which this 
research was put, the scientist ended up serving the interests of those who 
had defined "the terms of the present survey." 

Weber himself did of course hold clear values concerning the nature of 
German society. In accordance with his conception of national interest as 
the ultimate standard of value, Weber judged economic classes according 
to their fitness to rule. Neither the Junker aristocrats nor the working-class 
Social Democrats were, in his view, fit to rule. In 1894 he warned, "It is 
dangerous, and in the long run contrary to national interests, if a class in 
economic decline holds political power in its hands. It is even more dan-
gerous, however, if those classes into whose hands economic power and 
therefore political authority is shifting [namely, the industrial proletariat—
R.P.] are politically immature. Both are threatening Germany at this time 
and, in truth, they provide the keys to the present danger of our situation." 
Weber felt that none of Germany's classes was competent to rule. The SPD 
was "less politically mature" than the "clique of journalists who lead the 
party want to make it seem"; Germany's landed elite had fossilized into a 
conservative and unimaginative social force. The middle classes were hardly 
any better. The German Burger had lost interest in politics after the 
national unification in 1871—a time when, at least for this group, "history 
appears to have come to an end." With neither the conservative aristocracy 
nor the urban proletariat fit to rule, and the middle classes uninterested in 
politics, Weber saw little hope for Germany's political future. "An immense 
task of political education lies before us, and this must remain the ultimate 
aim of our science."" 

Weber greeted the outbreak of war in 1914 as one sign of hope foi  

Germany. Consistent with his usual spirit of Realpolitik, Weber argued that  

force was the last argument of any policy; he trusted the leadership of the 
army and worried only that the intervention of the Kaiser might ruin the  

show. With the war in full swing, Weber shared with his friends his excite-
ment. On October 15, 1914, he wrote to Tonnies: "This war, even with all 
its ugliness, is great and wonderful; it is a worthy thing to experience."18  Six 

months later, at the age of fifty and now in charge of reserve military hospi-
tals in Heidelberg, Germany's foremost sociologist had not yet changed his 
mind. Writing to his mother, Weber noted that though "this great and 
wonderful war" promised to pass him by, this did not matter. For "we have 
proven that we are a great and cultured people [grosses Kultutvo1k]: human 

beings who live amidst a refined culture, who then stand up against the 
horrors of war (which is hardly an achievement for a Senegalese Negro!) and 
then return from war, basically decent, like the great majority of our men—
this is genuinely human." Even with the death of his friend, Emil Lask, and 
his own younger brother, Karl, Max continued to believe the war was for a 
eood cause. On September 4, 1915, he wrote to his mother, assuring her  
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that her son's death on the front had been "a beautiful death, in the only 
place today where it is worthy of a man to die." Weber subsequently 
argued for German military bases as far as Warsaw and even further north; 
for the Western front, he advised that the German army occupy Liege and 
Namur for twenty years. 

Weber occupied a position somewhere on the center-right of the 
German political spectrum, typical for an academic of his time. He voted 
National Liberal following in the footsteps of his father, who had been 
active both as a councillor for the city of Berlin and as a member of the 
German Reichstag. As already noted, Max abandoned the nationalist Pan-
German League only in 1899, protesting that his voice was not heard. He 
campaigned for the coal magnate Karl Baron von Stumm-Halberg in the 
Saar on a platform supporting legislation authorizing the arrest of trade 
union leaders in the event of strikes. Early in his career, Weber supported 
Bismarck's extension of the Anti-Socialist Laws on the grounds that the 
Social Democrats "by their manner of agitation were going to compromise 
fundamental institutions of public life." The only alternative Weber saw to 
banning the Social Democrats was to restrict certain freedoms of speech, 
assembly, and association in German society as a whole. The young Weber 
considered this latter a more egalitarian solution to the problem: it was 
preferable, as he put it, "to muzzle everybody than to put some in 
chains."20  

Democracy for Weber was only one among several means to ensure the 
strength of a nation. Though he considered monarchy the most appropriate 
form of government for Germany, he asserted that he would not support 
the Kaiser's war if it were fought "for anything but national goals"—not, in 
other words, if it were fought over, say, whether it was better to be ruled by 
parliament or a monarch. Weber made this clear in a letter to his wife, 
Marianne, where he claimed that he didn't "give a damn what form of 
government a country has, so long as it is run by competent politicians and 
not dilettante incompetents such as Wilhelm II." (Effective government for 
Weber exhibited two elements: an impersonal and politically neutral 
bureaucracy, and a personal and charismatic leader.) Weber was to main-
tain this position. In a letter to Friedrich Crusius of December 26, 1918, the 
German sociologist wrote that despite the war and the fatherland's defeat, 
he still believed in the "indestructibility of Germany" and considered it "as 
never before, a gift from heaven to have been born a German." 

After the war, despite his support for the new Democratic party, 
Weber's view of democracy remained a very qualified one. In an interview 
with Erich Wilhelm Ludendorff (where Weber tried to get the German 
general to take the blame for the war and resign), Weber described his' 
conception of democracy as one where "the people choose a leader in 
whom they trust. Then the chosen leader says, 'now shut up and obey me.' 
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People and party are no longer free to interfere in his business. Later the 
people can sit in judgment. If the leader has made mistakes—to the gallows 
with him!" To which General Ludendorff (later an avid fan of Hitler) is said 
to have answered, "I could like such democracy!"21 

Weber's distrust of social democracy was shared by many liberals of the 
Bismarck and Wilhelmine era, people for whom socialism was feared as the 
greater of alternative evils. Eugen Richter in 1878 advised that liberals, 
faced with the choice between social democrats and conservatives, should 
not hesitate to choose the latter. Weber himself feared that socialism would 
burden the economy with the same kind of bureaucracy that encumbered 
the political order, and this he did not want. A romantic and an individu-
alist, he resented state appropriation of exclusive rights to bear arms or 
administer political structures. Fearing the encroachment of state bureau-
cracies into independent economic activity, Weber warned that Germany 
was witnessing the "dictatorship of the bureaucrat, and not of the worker," 
on the march 22  (Weber in his contribution to the Werturteilsstreit had 
argued that the Social Democrats, unlike the parties of the middle, had no 
genuine Weltanschauung.) 

Weber was one of the earliest to recognize the growing bureaucratic 
character of the Social Democratic party in the years prior to the First 
World War. But it was not just his distrust of bureaucracy that led him to 
oppose Marxist-inspired socialism. Against historical materialism he argued 
that history is more complex; his Protestant Ethic and the Spirit of Capi-

talism sought to show that religious ideals can be as consequential as mate-
rial forces. Against the idea of class struggle he argued that competition 
among national and ethnic groups was ultimately more important in 
shaping history. The essence of capitalism lay not in the system of buying 
and selling labor for a wage, but rather in the extent to which social and 
economic life has been "rationalized"—that is, mediated through various 
forms of calculation. (Unlike Marx, Weber believed that rationalization—
like bureaucracy and alienation—was an ineradicable part of "modernity," 
and not simply a feature of capitalist economic formations). In Lukgcs's 
terms, Weber attempted to de-economize and spiritualize the phenomenon 
of capitalism.23  

Weber's sense of compromise and Realpolitik allowed him a certain 
ideological flexibility as political winds shifted in the early years of the 
twentieth century. As the Social Democrats emerged as Germany's most 
powerful political party, Weber took a more conciliatory line and hoped 
for a bourgeois cooptation of the party. In 1907 he pointed out that con-
flicts were brewing between the party leadership and more radical elements 
of the party. He also predicted that if the SPD hierarchy chose to sup-
port the war, then severe difficulties could be expected from the radical 
wing of the party. As it turned out, Weber's predictions were realized in  

1914 when the party leadership voted to support mobilization, and again in 
1918 when the SPD formed a coalition government with the Catholic 
Center party, spawning the "great schism" of the party into the revolu-
tionary Spartacus (communist) party and the more reformist SPD.24  

In October 1918, as workers' soviets were set up throughout southern 
Germany, Weber was invited to join the Heidelberg Workers' and Soldiers' 
Soviet. But Germany's leading sociologist refused to support the revolu-
tion, calling it "a kind of narcotic for the people before the great misery 
begins." Worried that Bavaria might secede from the Reich, or that the 
communists might get the upper hand, Weber cautioned that if either of 
these should come to pass "the Americans, whether one likes it or not, 
would have to be called in to restore order." Weber had predicted as early 
as 1909 that the SPD might have difficulty controlling the German military; 
he also feared that a socialist government without bourgeois support would 
be isolated economically and might even prompt a military coup d'etat.25  
Still, Weber was prepared to support certain steps toward economic reform 
in postwar Germany, including nationalizing mines and insurance compa-
nies and restricting the political influence of industrial magnates. 

It is sometimes said that the ideals of objectivity or neutrality in the social 
sciences represent a borrowing of physical science methods into social 
thought. But certainly in the case of Weber (and Weber is not alone in this 
regard), this is only partially true. Weber rejected the physique sociale of 
Condorcet, along with the positivism of Auguste Comte, in favor of an 
"interpretive sociology" in which statistics played no part and for which 
the ideals of sympathy and understanding were the central methodological 
principles. Weber's thought shows an interesting development in this 
regard. In 1879, at the age of fifteen, the young Max Weber wrote a paper 
for his parents which Marianne Weber subsequently reproduced in her Life 
of Weber. Max wrote that "It is no more possible for a people to deviate 
completely from its initial orbit than this is possible for heavenly bodies, 
assuming that no external disturbances are present to modify the position 
of the stars." By the age of twenty-three he had apparently rejected such 
naturalistic notions. Writing to Emily Baumgarten in 1887, Weber argued 
that science and ethics were as different as positive and natural law—as 
different "as the law of the state that the murderer must be punished by 
death, and the law of nature that all bodies are attracted to one another."26  

Throughout the rest of his career, Weber remained a critic of facile 
attempts to incorporate physicalist notions into social life. Weber was 
sharply critical of attempts to found a "science of value," whether that be 
based on Ostwald's "energetics," Gumplowicz's "racial worth," or Dar-
winian "fitness." In the early years of the twentieth century, Weber lam-
basted Wilhelm Ostwald for his claims to have discovered "The Energetic 
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Foundations of Cultural Science." The flaw in the work of an otherwise 
notable scientist, he argued, was in elevating abstractions specific to a par-
ticular discipline into absolutes supposedly valid for all spheres of life. It 
was not possible, Weber argued, to reduce all of human goals and inten-
tions to special instances of some abstract ethical principle such as "ener- 

getic relations."27  
Ostwald's attempt to derive moral principles from thermodynamics 

Weber considered to be a typical intellectual weakness of the day. Social 
Darwinians tended to err in similar fashion, as did their "equally objection-
able" anti-Darwinian, pacifist counterparts. Each had an ethical formula, 
such as L. M. Hartmann's imperative to "act so that by your action social 
cohesiveness is preserved," Ostwald's "act so as to minimize entropy," or 
Petzoldt's "act so as to maximize stability." The central error of such sys-
tems was their attempt to incorporate physical science methods into the 
social sciences. In a review of an article submitted by a psychoanalyst for 
publication in the Archiv, Weber accused the author of having illegitimately 

dabbled in Weltanschauung and of writing therefore not as a "naturalist" 
but as a "moralist." Weber expressed his exasperation with scholars who 
take some technical advance and derive from it vast implications in the 

moral sphere: 

Until now, after every new scholarly or technical discovery, whether it be 
"meat extract" or the most abstract discoveries of the natural sciences, the 
inventor has felt himself called upon to discover new values and to be the 
reformer of "ethics," just as, for example, the inventors of modern photog-
raphy feel called upon to be the reformers of painting. But we do not have 
to feel obliged to wash these apparently inescapable diapers in our Archiv.28  

Weber rejected on similar grounds Lujo Brentano's attempt to link the 
Weber-Fechner law (stating that one's sensitivity to a particular impression 
diminishes as sensory load increases) with the economic principle of dimin-
ishing marginal utility—a connection not uncommon among economists of 
the day and one which Fechner himself intended in his Das Psycho- 

physisches Gesetz.29  
Weber not only rejected physical science models for the social sciences, 

he made it clear that his ultimate defense of value-neutrality rested on pre-
cisely this rejection. For Weber, the distinctive method of historical under-

standing required that the social scientist remain neutral. Weber is known 

today as a pioneer in the so-called Verstehen (sympathetic understanding) 
method in social theory—proposed as an alternative to statistical-analytical 
investigation. Knowledge of the social world, in this view, is best acquired 
through a certain sympathy with one's subject—whether this be a historical 
text, workers in a factory, or patterns of authority. "One needn't be Caesa 
to understand Caesar," Weber asserts, borrowing this expression from  
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Georg Simmel.3° The method of Verstehen differs from natural science 
methods in that the goal is neither prediction nor control but rather a 
certain identification with one's object of study. In his Economy and 
Society, Weber claimed that through this method it was possible to accom- 
plish something in the social sciences not possible in the physical sci-
ences—namely, the subjective understanding of the behavior of individ- 
uals. This subjective understanding, constituting "the specific character of 
sociological knowledge," differs in certain essential respects from how we 
know in natural science. Understanding in the social sphere implies an 
effort to discover meaning and intent. This contrasts with, say, biology, 
where the goal is not to "understand" the behavior of cells but to discover 
functional relationships.31  

At first glance, it might appear that the principle of sympathetic under-
standing contradicts the principle of neutrality. How can one sympathize 
without taking sides? In Weber's concept of sympathy there is a crucial 
distinction between understanding the intentions of an actor (a method-
ological position) and accepting or supporting those intentions (a political 
stance). Sympathy in this view does not imply support, the methodology 
does not imply a politics. 

Weber's approach to the human sciences was based on Heinrich 
Rickert's neo-Kantian distinction between the natural and cultural sciences 
(Natur- and Kulturwissenschaften). The world, Rickert had proposed, is a 
unity, but the questions we pose to it are of very different kinds. Two 
central categories divide the world: "Natural products are those which 
grow freely from the earth; cultural products are those fruits of the earth 
that man himself has planted and nourished."32  And the methodologies 
specific to each of these realms must be different, given the different charac-
teristics of each. Social or cultural science cannot help but touch upon 
problems of values; Rickert agreed here with Dilthey that valuation (or 
intentionality) is one of the distinguishing aspects of what it means to be 
human. The social and historical sciences must therefore concern them-
selves with human intentions; the goal must be to create a certain sympathy 
for these intentions, seeing others as they see themselves. This does not 
mean that social scientists must make value judgments. Social science 
cannot avoid being "value-related" but it can and indeed must, if it is to be 
scientific, avoid involving itself in practical moral or political judgments.33  

Rickert recognized that selectivity is necessary in all scientific work, 
that the part of nature to which scientists devote their attention, compared 
with that which they ignore, is vanishingly small. Knowledge is not 
Abbildung (accretion) but Umbildung (revision), and the end result is always 
a simplification. Rickert also recognized that the very fact of scientific 
research presumes that certain aspects of reality are interesting or typical or 
worth investigating. Weber followed Rickert in this view that scientific 
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cannot be easily isolated from one another. This is said to impair the objec-
tivity of the investigator in a sense foreign to the physical sciences. 

Auguste Comte, the founder of both positivism and sociology, con-
structed a similar argument as early as the 1830s (see Chapter 11), postu-
lating a hierarchy of sciences according to both historical sequence of dis-
covery (astronomy first, chemistry and biology next, sociology last), and 
epistemological difficulty (the social sciences are more difficult because our 
interests become confounded in them). The assumption behind this scheme 
is that we see most clearly that which is at a greatest distance, but also that 
it is more difficult to be objective when we focus on humans or their con-
structs than when we focus on other aspects of nature. The problem with 
this view is that it identifies too closely a specific realm or terrain with a 
particular mode of study. It is simply not true that anything that has to do 
with humans is inherently more difficult to study, or to study reliably, or 
even to gain consensus about than, say, barnacles or black holes. It depends 
on the topics investigated, the questions asked. If levels of funding are any 
index, physics is probably the least "disinterested" of all the sciences. 
Physics is certainly of far greater interest to governments than is sociology; 
one could easily argue that the "harder" sciences have become far more 
enmeshed in politics than the marginalized, "softer" sciences. 

Those who argued at the end of the nineteenth century that the social 
sciences were inherently more difficult or subjective did so partly in order 
to broaden scientific discussion to include that which cannot be "counted, 
measured, or weighed." Those doing so were concerned about misunder-
standing from two quarters: those within the scientific community who 
were too quick to draw physical analogies, likening the "orbits" of peoples 
to the motion of the planets, and those for whom the entire notion of 
"social science" was a contradiction in terms, given the capricious nature 
of human behavior. It was a mistake, however, to believe that reliable 
knowledge of human affairs is necessarily harder to obtain than knowledge 
of physical or chemical realities. 

For Weber, methodological concerns such as these were only part of 
the equation. Weber's principle of value-neutrality depended upon a com-
plex dialectic of fact and value, means and ends, and it is this dialectic that 
we must understand if we are to understand why he was so concerned to 
isolate the world of science from the world of politics and vice versa. The 
key text here is his 1919 "Science as a Vocation," published one year before 
his death at the age of fifty-seven. 

Weber begins with a discussion of how science has changed the way we 
view the world. The modern world is "disenchanted" (entzaubert), 
according to Weber, and science is largely to blame. Science has dispelled 
the myths of spirits and of morals; science has exposed the brute facts of 
the material world. But the progress of science does not mean that we 

146 Max Weber and Wertfreie Wissenschaft 

investigation always presumes the value of knowing what one sets about to 
investigate. He agreed with Rickert that "there is no science free of suppo-
sitions" (a popular slogan at this time), and that one's interest in a particular 
problem is always a product of one's values: "what becomes the object of 
research, and how far that research reaches into the causal chain—this is 
determined by the values of the individual researcher and the values that 

dominate his age."34  According to Weber, this was true for both the natural 
and the social sciences. But it was especially true for the social sciences, for 

it was here that our interests are touched most closely. 
Weber's conception of a distinctive methodology for the social sci- 

ences, the goal of which would be to understand and interpret human 
action in terms of its subjective meanings, differentiated him from many of 
his more reductionist colleagues and has won him a reputation as a critic of 

positivism. The method of Verstehen has become a pillar of modern socio- 

logical and historical methodology, especially in phenomenology, 
ethnomethodology, cultural anthropology, and historical sociology. 

It is 

important to recognize, however, that Weber shared with his empiricist- 
positivist colleagues a set of assumptions on the nature and limits of scien- 
tific discourse in at least three areas. First, the Verstehen method Weber 

proposed represented an attempt to develop an empirical methodology that 
would allow the description and analysis of social phenomena without 
resorting to theological, metaphysical, or moral or political judgment. 
Despite proposing distinctive methods for the social sciences, Weber's Ver-

stehen 
nevertheless maintained, in common with the natural sciences, the 

goal of neutral and apolitical knowledge. Second, the kinds of generaliza-
tions achieved in such a science were not so different 

from those in the 

natural sciences. Weber's concept of "ideal types" (of legitimacy, authority, 
dominance, and so forth) was designed to allow the kind of abstractions in 
social science that had proved so successful in the physical sciences (as, for 
example, the use of models by Hertz, Helmholtz, or Mach). Though he 
objected vociferously to naturalist and positivist strains of social theory, 
Weber nevertheless agreed with those positivists who believed that the task 
of social theory was to interpret the world, not to change it. 

And finally, Weber shared with the positivists an implicit assumption 
that methodology must be closely linked with subject matter, insofar as 
specific realms of discourse (physical versus social, for example) require 
methodologies tailored to those realms. A central assumption of Weber's 
and much of subsequent social science was that the social sciences touch 
more closely upon affairs of general human interest than do questions in the 
physical sciences, and that this is why it is harder to achieve reliable and 
nontrivial knowledge in sociology than in, say, physics. In the social sci-
ences, so this argument goes, since humans (or human behavior) are both 
the objects of interest and the agents of investigation, subject and object 
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understand the conditions of life any better than the Hottentot or the 
Indian—the average streetcar passenger knows little about what makes the 

engine go. What it does mean is that we could learn about such things in a 

quite matter-of-fact way should we so desire. It is in this sense that othe 
world is disenchanted: there are no mysterious forces that rule thcld. 
This is what has led us to sepate science from meaning, science from 

values and politics. Plato claimed to have discovered eternal verities of 

ethics, science, and art in sti
ll 
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escribing nature  

their drawings and sculptures. Even in the exact sciences of the seventeenth 
century, natural philosophers could claim to be honoring Go d thro gh u ov

the 

study of his creations, as Swammerdam did, finding proof of God's pri-

dence "in the anatomy of the louse." 
But what meaning, asks Weber, can there be in a science whose ver usy 

rationality requires the abandonment of religion? Tolstoy, Weber tells , 

has given the simplest answer: "Science is meaninglt for 
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these questions are not answered, nor even asked, by science. This is 
equally true for other areas of scholarly inquiry. Aesthetic analysis does not 

tell us whether there should be 
works of art; nor does jurisprudence tell us 

whether there should be 
law, or what justice is. Science is a cultural 

product: "The belief in the value of scientific truth is not derived from 

nature but is a product of particular cultures."36  Values nevertheless remain 

external to the actual process of research—as motors lic 
driving the machine

ts
; 

shaping the form but not the substance; in its application but not i 

Weber's point—and here we come to the heart of it—is that the essence. 

meaning or value of science must be sought outside science itself. Science is 
a profession, and the values of a profession must be sought outside that 
profession. It is not for the jurist to decide what is just, or which parts of 
the law are correct. It is not for the doctor to determine at what point a life 

or is not worth saving. These are ethical questions that lie beyond the 
of law and medne. (Weber also states that the art critic examines 

sphere  
the social, psychological, or historical origins of a work of art without 

judging whether that work belongs "to the world of heaven or the academy. 
the world of 

hell.")37 
 It is in this same sense that values have no place in  

Weber provided two very different reasons for this imperative of neu- 
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trality. There was first of all the question of academic freedom and censor-
ship. Weber worried that scholars were not in fact free to express their 
opinions on matters of vital national interest, questions such as whether the 
policies of the monarchy in matters of war and diplomacy were correct 
ones. Indeed "the most decisive and important practical-political value 
questions of the day [19171—precisely these questions are barred from the 
lecterns of German universities by virtue of the contemporary political situ-
ation." And thus "in view of the fact that those questions bearing most 
decisively on Germany's vital practical-political interests must be avoided, 
it is the duty of the man of science to remain silent not just on these, but 
also on value-questions which upon which he is so freely encouraged to 
expound."38  If one cannot debate politics freely, then one should not 
debate politics at all. 

Interestingly, as his own political consciousness evolved in the first two 
decades of the century, Weber's use of neutrality also changes, reflecting 
the changing political balance from monarchy to democratic socialism. In 
1904 and even in 1909, neutrality for Weber was primarily an instrument to 
criticize socialism—that "movement without a Weltanschauung," that 
"dictatorship of the bureaucrat." By 1917, however, Weber had accommo-
dated his views to the more moderate, parliamentary socialism he saw on 
the horizon. Neutrality now became a means of attacking the monarchy 
and its academic sycophants who tolerated discussion of values only 
insofar as it did not challenge state policy. This brings us to the second of 
Weber's major reasons for value-neutrality. 

Weber's principle of Wertfreiheit was not something he invoked 
abstractly or at random. Nor was it simply a means of defending the 
autonomy of science against its critics. For Weber, there is also the curious 
sense that the isolation of values from science is the way things ought to be, 
given what we mean by morality in the first place. The point of "Science as 
a Vocation" is that science must free itself from values, but not out of any 
disrespect for values or politics—quite the opposite. Value-neutrality repre-
sents a critique of scientism—a desire to preserve a realm of values 
untouched by the authority of technical expertise. Science must be value-
free to guarantee that values will remain science-free. Science must be sepa-
rated from politics in order to free the products of "subjective will" from 
the straightjacket of objective determination. That is why politics "is out of 
place in the lecture hall." For while taking a political stance is one thing, 
passing it off as scholarly analysis is quite another. "The prophet and the 
demagogue do not belong together on the academic platform." Science is 
(and should remain) a technical activity dedicated to the elucidation of 
factual relationships and not "a series of omens and revelations issued from 
seers and prophets, or a collection of the reflections of wise men and phi-
losophers on the meaning of the world." This, he says, "is an ineluctable 
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given 
of our historical situation." For "wherever the man of science comes 

forth with his own values, full understanding of the facts ceases." The task 
of the teacher is "to share with students one's knowledge and scientific 
experience, and not to imprint upon them one's personal political views."

39  

Neutrality, in short, was to provide protection against those wanting to 
pass off political opinion as established science. Weber did 

believed that
w 

t values 
see 

were to be resolved not by science but by struggle; he
notto  

"problems of earthshaking import, of great intellectual scope, the greatest 
problems that can move the human breast, reduced toy o4° 

bjects of a t ionech-

nical field (Fachdisziplin) such as political economy.Reductistic 
"intellectualism" of this sort constituted one of the greatest obstacles to 
the pursuit of the religious life: "Redemption from the rationalism and 
intellectualism of science is the fundamental presupposition

living in 

union with the divine."41  
In his 1917 essay on "The Meaning of 'Ethical Neutrality' in Sociology 

and Economics," Weber did recognize that it was possible to distinguish 

the question of whether science is in fact value-free from the question for on of 

whether it should be value-free. The former, he points out, is a questi  
historical and sociological investigation. To the latter question he gives a 
solid "yes"—values should not enter the classroom. He also adds to this, 
however, a certain qualification. If a scholar was going to make value claims 
in the classroom (or in his scientific work), then he should at least admit 
them. The greatest danger was not from those scholars whose politics were 
already clear, such as Treitschke and Mommsen, but rather from those who 
disguised their politics behind a cloak of science or empirical fact. 

Weber wanted scholars to distinguish clearly when they are describing 
facts and when they are promoting a cause. But he also leaves his reader 
with the impression that the divorce of science from ethics is not a 

political 

choice, but rather a division etched in the nature of things themsonto- 
elves. 

(Ironically, Weber's defense of neutrality employs both political and 
logical arguments: recall again his assertion that it is an "ineluctable 

given of 

our historical situation" that science should restrict itself to factual rela-
tionships.) Here we begin to see some of the politics of Weber's position—
politics, ironically, of a natural order, of what can and cannot be achieved 
through human efforts, of what is and is not legitimate in university ism 
national politics. For the unteachability of human values—and the dualism 
of fact and value at its root—he considered to emerge from the irreconcil-
able nature of all conflicts of value: "The advocacy of practical or ethical 
goals in the name of science is meaningless in principle, because the various 
value spheres of the world stand in irreconcilable conflict with tempt 

one 

another." It was not for science to define "the public interest"; any a 
to do so must be doomed from the start, given the irrationality of the values 

interests are based. The individual is the sole source and arbiter 

 

Max Weber and Wertfreie Wissenschaft 151 

or his values; theory cannot (must not?) call this into question. Science may 
determine the facts, but when it comes to values a man must "follow what 
his God or demon tells him,"42  keeping his science and his politics as sepa-
rate as possible, not pretending to base the one upon the other, not ped-
dling the one in the guise of the other. 

Weber was a pessimist, and neutrality constituted what he saw as a 
courageous realism in the face of the impossibility of scientizing morals or 
moralizing the sciences. The neutrality of science, like the subjectivity of 
values, was the sad but inescapable consequence of the rift between the 
subjectively good and the objectively true, the realm of man and the realm 
of nature. This was a grim view, one that earned him the honor, in Max 
Scheler's terms, of being "the most perfect representative of the times"—
and these were not the best of times.43  

Yet here Weber has misunderstood the thrust of Tolstoy's critique of 
science. For the fact that science gives no answer to the greatest problems 
of life is, for Tolstoy, not cause for compromise but cause for alarm. If our 
science gives us no answers, it is not because answers are impossible but 
because our science is the wrong one. The science that is, is not the science 
that must be. In typical neo-Kantian fashion Weber has confused the empir-
ically real and the historically necessary.44  Listen again to Tolstoy: 

Men have to live. To live they must know how to live. And all men—
whether ill or well—have always found this out and, in conformity with this 
knowledge, have lived and moved on, and this knowledge of how men 
should live has, since the days of Solomon, Moses, and Confucius, always 
been regarded as science, as the science of the sciences. It is only in our day 
that the science of how to live is not at all a science, and that only experi-
mental science which begins with mathematics and ends with sociology, is 
the real science.45  

Tolstoy's view of the proper scope of science was alien to Weber, as to 
most of the other champions of the ideal of value-free science. 

Weber's Society for Sociology never managed to remain within the realm of 
purely neutral theory. Shortly after the 1910 meeting Weber, according to 
his wife, complained bitterly: "To Hell with the Society—for apart from the 
pretty meetings, nothing will come of it." By the second meeting of the 
society in 1912 Weber had stepped down from its governing board, com-
plaining that 

I participated in the founding of this society, only because I hoped to 
find here a forum for value-free work and discussion . . . but at the 
Berlin meeting of 1912 every speaker, with only one exception, broke 
with the society's statutory guidelines [requiring that members abstain 
from making value judgments—x.p.], which is evidence to me of the 
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impossibility of implementing the principle. If only these gentlemen, not 
one of whom could avoid troubling me with their infinitely arbitrary, 
subjective "valuations," could have simply kept these to themselves. I've 
had it up to here with endlessly trying to implement like some Don 
Quixote the apparently impossible principle [of value-freedom—ax.] and 
creating painful scenes.46  

Neutral science may have failed in Weber's mind, but it succeeded in 
at least one sense. Generations of subsequent scholars would be taught 
that neutrality was an ideal toward which one should strive, even if 
unattainable in practice. (The young Viennese positivists, for example, , 
turned to Weber's 1904 defense of value-neutrality for their own con-

ception of science.)47  By the time of Weber's death his principle of 

Wertfreiheit had caused a sensation, and not just in academe. It was 
discussed at meetings of political parties, and was even raised in the 
German parliament. Paul Honigsheim reported in 1921 that Weber's 
principle of value-freedom had come under scrutiny in the Berlin Inves-
tigative Committee exploring the causes for Germany's losing the war.48  

How could the ideal of value-neutrality acquire such notoriety? What 

was at stake? 
The relation of science and value is a political problem. That is, any 

particular conception of their relations involves value judgments and 
cannot be neutrally determined. It is no less "political" to claim these are 
separate than it is to claim they are indissociably joined; the relation of 
science and politics is something we invent, more than it is something we 
discover. Historically, the ideal of neutral science and the corollary prin-
ciple of subjective value are doctrines specific to a liberal world view, a 
world view sensitized to the dangers of censorship but also to threats to the 
autonomy of science posed by industry and military forces. Value-
neutrality springs from the scientist's quest for autonomy; value-
subjectivism springs from the moralist's fears that bureaucratized expertise 
will erode personal liberties. 

Missing from most discussions of the origins and nature of value-free 
science is this connection between the principles of neutral science and 
subjective value, on the one hand, and the liberal theory of the state and 
economy, on the other. Yet the one cannot be understood apart from the 
other. Neutral science reflects a liberal vision of knowledge and the politics 
appropriate to its discovery; subjective value is central in the liberal ideal of 
the individualistic nature of ethical knowledge. Science in this view is 
objective—that which is true, in Weber's words, "even for the Chinese."'" 
(Compare the assertion by Tonnies that sociologists should regard the phe-
nomena of social life "as if they occurred on the moon.")" Values by con-
trast are personal and subjeCtive, varying in time and place. Science repre,  

sents the unerringly known, values the eternally unknowable; science 
moves in the public realm of demonstrable experience, while values reside 
in the private realm of arbitrary desire. 

It is important to appreciate this dependence of the ideal of neutrality 
on a particular conception of an impermeable boundary separating science 
and values. The reasoning in this runs as follows. Science, narrowly con-
ceived as an empirical collection of facts and theories, can tell us nothing 
about the moral world, what is good or bad. Ethical truth, narrowly con-
ceived as personal preferences, tells us nothing about science or the natural 
world. Ethical truth must therefore come from outside the realm of natural 
or social science. Scientific truth in turn must lie outside the realm of ethics 
and politics—outside the realm of reflections on the nature of justice or the 
good life and how we ought to go about realizing these. 

In the Werturteilsstreit, sociologists associated the realm of values with 
the unknowable and excluded values from science on this ground. Werner 
Sombart typified this train of thought in his discussion of the difficulties in 
measuring social well-being. It is not possible, Sombart argued, to deter-
mine in a scientific sense whether it is better to live in the city or the 
country, to drink or not to drink, to build a church or use the funds for 
other purposes. The farmer, the prohibitionist, and the faithful will arrive at 
one set of preferences; the city dweller, the drinker, and the atheist will 
arrive at another. Science cannot decide such things, he says, for they rest 
ultimately in the realm of subjective tastes: "I can say only the following: 
every value judgment is in the last analysis anchored in the personal world 
view of man. And personal world views always rest upon a metaphysical 
basis, which has to do with spheres which lie outside the empirical world, 
spheres whose depths the knowledge of man can never plumb."'' Sombart 
vowed to exclude values from science "so long as there is no scientific 
proof whether blondes or brunettes are prettier"; Weber used this same 
metaphor to illustrate his position.52  

It would be possible, of course, to say much more about the view of 
values implied in Weber's and Sombart's argument. It is a conception that 
pervades European social theory at the end of the nineteenth century, and 
it is one we find in subsequent social thinking as diverse as Vienna School 
positivism, the economic philosophy of Lord Robbins or the Chicago 
School, and Boasian anthropology. The structure of the argument is simple. 
A limitation in the power and task of science is derived from the suppos-
edly "subjective" nature of moral judgments. Science is then required to 
limit itself to objective methods, for it has been declared impotent in the 
realm of morality. 

Max Weber's ideal of "arbitrary and subjective value" emerges in social 
and economic theory of the late nineteenth century as obverse and reverse 
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of the doctrine of neutral science. In fact, it is possible to argue that these 
two principles come to form the backbone of the dominant conception of 
the relations of science and ethics in twentieth-century Europe and 
America. Together, the dual ideals of value-free science and of science-free 
values have become central elements in the liberal conception of the place 
of science in society. 



11 

Catholicism without Christianity 

The value-neutrality celebrated by German sociologists in the early years of 
the century did not last—at least not in Germany. Weber died in 1920, and 
with him died the most vociferous and stalwart defender of value-free sci-
ence. War, revolution, and starvation did not set well with the serenely 
passive view of science put forward by the sociologists. The 1920s sees the 
growth of movements to politicize the sciences on the basis of class, race, 
or nationality. Calls for "proletarian culture" (and proletarian science) or 
"Aryan science" (versus Jewish science) begin to chip away at the liberal 
ideal of science separate from, even when in the service of, political inter-
ests. 

The question of values lay at the heart of what many in the 1920s 
perceived as a "crisis of science"—a crisis identified variously with tech-
nical specialization, philosophical relativism, unreflective materialism, 
mindless bureaucratization, or the decline of humanistic education. The 
phenomenologist Edmund Husserl criticized science that excluded human 
intentions in favor of a focus on "positive facts"; there was also the prac-
tical question: where was science in Europe's time of need? Siegfried Kra-
cauer suggested that the crisis of science was a crisis of objectivity: if objec-
tivity required the elimination of value judgments, then how could one 
hope for science that was more than a mass of disconnected facts? And if 
one allowed oneself to be guided by explicit value premises, how could one 
avoid the charge of subjectivity?' 

Sociologists debated these questions at great length. Erich von Kahler 
traced the crisis of science to the Weberian ideal of value-neutrality, 
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denouncing Wertfreiheit as an insult to classical ideals of the good life pur-
sued through intellectual virtue. Weber, in his view, was simply rubber-
stamping the substitution of technical expertise for classical ideals of schol-
arship. Science may have "disenchanted" the world, but it had also brought 
us a world that fetishized science. Weber's defenders (Arthur Salz, for 
example) argued that the much-praised education of "the whole man" was 
an elitist anachronism that had been superceded by modern scientific spe-
cialization.2  Others responded to the crisis by making the social relations of 
science an object of scholarly study. Max Scheler began a series of studies 
on what he called "the sociology of knowledge" (see Chapter 15); Karl 
Mannheim followed Scheler in calling for sociology of knowledge to suc-
ceed the discipline of epistemology. Underlying these various endeavors 
were several questions: What are the politics of science? Are scientific strug-
gles reducible to social struggles, or can intellectuals stand above the fray? If 
they can, does this mean they should? 

Most of these debates were silenced—at least in Germany—by political 
events. The rise to power of German fascism in 1933 brought the collapse 
of most German sociological institutions. In the first year or two of fascist 
rule, many of the sociological institutions established in the early decades 
of the century were either destroyed or forced to emigrate. Marxist and/or 
Jewish publications were the first to go: the Frankfurt-based Zeitschrift fur 

Sozialforschung moved its offices to Paris in 1933, resuming publication 
with Max Horkheimer as editor. A number of non-Marxist and non-Jewish 
institutions were also suppressed. The Forschungsinstitut fur Sozialwissen-
schaft, founded April 1, 1919, closed its doors on March 31, 1934; with it, 
the Kolner Vierteljahrshefte fur Soziologie ceased publication. The Society 
for Sociology was disbanded in 1934, and by 1938 two-thirds of Germany's 
sociology professors had been dismissed. By 1939 the entire field of soci-
ology had been branded a "Jewish discipline" (judisches Fach).3  

Even the conservative Social Policy Association did not survive for long 
under the Nazis. In October 1933 Werner Sombart, president of the associ-
ation since the autumn of 1932, moved to dismiss professors Lederer and 
von Mises from the governing council of the association in accordance 
with the Gleichschaltungsgesetz requiring that leaders of state-affiliated 
bodies be "of Aryan or related blood." On June 30, 1935, Sombart moved 
to dissolve the association altogether, defending this action with the argu- 
ment that the governing council had been unable to establish satisfactory 
relations with the Nazi party. Germany's senior sociologist complained that 
the association had become a platform for social democratic "party pro- 
nouncements": the association was "a sick old man who long ago should 
have died." The time for discussion was past; in the new state, political will 
would be built not by "the detour of influencing public opinion" but by 
more direct means, in accord with the Nazi Fuhrer principle (Fie hrer- 
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prinzip). Sombart made his views on this quite clear: "Thank God it has 
come to this!" It was better to close the association than to watch it "vege-
tate."4  

Nazi efforts to politicize the sciences are important in understanding 
the revival of the ideal of value-neutrality--especially in countries hostile to 
the Nazi movement. In the 1930s and 1940s, philosophers and scientists 
concerned about right- or left-wing efforts to politicize the sciences sought 
to distance themselves from these movements by proclaiming science value-
free; as in the first decade of the century, the ideal of neutrality is put 
forward in response to concrete political movements. But this, as we shall 
see, is only part of our story. In the mid-twentieth century, neutrality is 
defended on a variety of other grounds as well. Positivist philosophers 
defend the neutrality of science as part of a larger attack on metaphysics; 
positivist sociologists defend the ideal of neutrality to establish social sci-
ence on a methodological par with physics. Positivist lawyers defend the 
neutrality of legal science as part of an attack on "natural law"; positivist 
economists defend the neutrality of science in order to rescue it from 
reformist zealots. Positivist ethicists elaborate that great twentieth-century 
irony—"value-free ethics." 

In the years between 1920 and 1960, logical positivism emerges to dom-
inate leading centers of Austro-German, and later Anglo-American, philos-
ophy of science. But positivism is a very loose term—one that has meant 
different things to different people. In his history of this movement, Leszek 
Kolakowski distinguishes six elements central to the doctrine of modern 
positivism: (1) an empiricist criterion of truth and verifiability (empiricism); 
(2) a related denial of the distinction between essence and appearance (phe-
nomenalism); (3) a radical separation between the tasks of science, on the 
one hand, and those of morality, metaphysics, religion, art, and politics, on 
the other; (4) an assumption of the unity of science and of scientific 
method; (5) an assumption that science is the best way of knowing; (6) a 
dualism of fact and value, along with the associated doctrines that science 
is value-free (neutralism) and that values cannot be derived from facts (sub- 
jectivism).5  Positivism thus presumes an ontology, a metaphysics, an ethics, 
and a theory of the growth of science. Science in the positivist view is a 
rational and cumulative enterprise; science grows through accretion of the 
new and replacement of the old. The "logic" of scientific growth consists in 
either the inductive generalization of laws from individual observations 
(inductive-statistical method), or the advancement of theory through con-
jectures and refutations (hypothetico-deductive method). 

Descriptive taxonomies may be useful for introducing a movement, but 
they do little to explain its origins, persistence, or popularity. Positivism 
must be understood historically—that is, in light of circumstances 
prompting theorists to push their thinking in one direction rather than 



Positive 
(adult) 

Metaphysical 
(youth) 

Theological 
(infancy): 

Monotheism 
Polytheism 
Fetishism 

Discover relationships by 
observation 

Agency: invariable relations of 
succession and resemblance 

Highest principle: Law 

Discover essence of 
phenomena by reason 

Agency: abstract forces, 
causes 

Highest principle: Nature 

Discover first and final causes 
Agency: supernatural being(s) 
Highest principle: God 

Republicism: rule of 
science, duty, and 
industry; peaceful 

Parliamentary system: rule 
of rights and abstract 
ideals 

Feudal, military system: 
rule of armies and 
clergy; warlike 
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another. Movements emerge in response to situations, to climates of 
opinion or circumstance, and this is as true of mid-century positivism as it 
is of turn-of-the-century sociology. 

The term positivism first appears in the 1831 Doctrine de Saint-Simon, 

Exposition, published in Paris by the disciples of the French utopian 
socialist and count. (The work also contains the first use of the term 
individualisme.) Saint-Simon's "positive" method was developed most 
elaborately by his student, Auguste Comte, in his Cours de philosophie 

positive (1830-1842). Comte intended his positive philosophy to contrast 
with the "negative" philosophies of skeptical empiricism of Berkeley and 
Hume and the critical philosophy of Kant; positivism was raised against 
Kant's claim that ours is "the age of criticism, and to criticism everything 

must submit."6  Positivism for Comte was a blast against all things meta-
physical or theological, following in the footsteps of a long line of critics—
including Adam Smith, for whom metaphysics was "cobweb science," and 
David Hume, who ends his Enquiries Concerning Human Understanding 
with his infamous call to "commit . . . to the flames" books which cannot 
be shown to have an empirical base. 

Positivism for Comte was a sweepingly optimistic, historical (Popper 
and Hayek call it "historicist") account of the movement of thought 
through three distinct stages or "theoretical conditions": the theological, 

the metaphysical, and the positive. In the theological or "fictitious" stage 
people seek the first and final causes of things, supposing these to be pro-
duced by the immediate action of supernatural beings. This most primitive 
stage of human intellect appeals to a supernatural being or beings, rather 
than to natural rights (as for the metaphysician) or observational experience 
(as for the positive scientist). The theological condition is characterized by 
the rule of armies and of clergy. In the metaphysical stage, by contrast, the 
goal is to discover the essence of phenomena by reason. The politics and 
thought of revolutionary France typify this stage. Here we find the rule of 
parliament, supported by rights and abstract ideals such as liberte, egalite, 

and fraternite—a system Comte once called "the mongrel and transitional 
system of metaphysicians and lawyers."7  Finally, in the positive stage, one 
devotes oneself to the search for relationships through observation or 
experimentation. This is the culminating stage of human knowledge, the 
stage toward which all of human history has been advancing. The myths 
and fictions of previous stages are replaced by the positive results of obser-
vation and experience; the goal is predictive knowledge—in Comte's 

words: savoir pour prevoir. 
Comte's historical cosmology presents both an ontogeny and a phy-

logeny of human intellectual development. "Each of us is aware that he was 
a theologian in his childhood, a metaphysician in his youth, and a natural 
philosopher in his manhood." Ontogeny thus recapitulates phylogeny—the 

history of the individual follows that of the species (see Table 4). Comte 
also postulates a hierarchy of the individual sciences, corresponding to the 
ease with which the various spheres of inquiry progress from one stage to 
another. Astronomy was the first to reach the positive stage, achieving this 
already in the ancient world with Ptolemy. Astronomy was followed by 
terrestrial physics and chemistry and finally physiology and sociology 
(Comte coins this term—he also uses the term social physics). The order of 
succession is from sciences that are more general, simple, and independent 
to those that are more individual, complicated, and dependent on other 
realms of knowledge. Natural knowledge, in contrast to social knowledge, 
is not only more simple, general, and abstract, it is also more remote from 
human experience. 

Table 4 Auguste Comte's stages of intellectual development 

Stage character 
Intellectual 

character 
Political 

The goal of such a system, for Comte, was to regenerate education: 
knowledge of the laws of thought would facilitate the progress of indi-
vidual minds through the hierarchy of the sciences. Positive philosophy 
would also provide the basis from which to extricate society from the 
"anarchy" left in the wake of the French Revolution. Comte proposed a 
positivist calendar (where the months progress from "Moses" and 
"Homer" through "Gutenberg," "Descartes," and "Bichat"); a positivist 
library (150 volumes of poetry, science, and history); a positive system of 
worship (the so-called religion of humanity); a Positivist Catechism; and a 
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"Conspectus of Sociolatry" (a schedule of eighty-one annual festivals with 
"love as the principle, order as the basis, and progress as the end"). Order 

and Progress was the slogan of the movement; positivism would rescue the 
civilized nations from the revolutionary crisis into which prepositivist 
modes of thought had cast the world.g 

Comte's faith that history requires the progressive triumph of science 
over superstition, order over chaos, has been both criticized and reaffirmed 
ever since he formulated his ideas in the middle of the nineteenth century. 
J. S. Mill, after breaking off an early romance with the system, accused 
Comte of trying to establish a despotism of society over the individual 
"surpassing anything contemplated in the political ideal of the most rigid 
disciplinarian among the ancient philosophers." Thomas Huxley labeled 
Comte's philosophy "Catholicism minus Christianity" (or, in a lesser-
known refrain, an "incongruous mixture of bad science with eviscerated 
papistry"). In the twentieth century, Comte's positivism has come under 

attack as a species of scientism, defined by Habermas as "science's belief in 
itself—or the conviction that we can no longer understand science as one 
form of possible knowledge but rather must identify knowledge with SC1- 

ence.',9 
 

Comte's, though, is only one among several positivisms. Like any other 
tradition, positivism is a diverse movement, with its dissidents and 

stalwarts, its ortho- and heterodoxies. There are positivist theories of law, 
positivist literary movements, and positivist theories of economics, soci- 
ology, and ethics. In the next three chapters we look at positivist views of 
science because it is within this movement that the ideal of value-neutrality 
becomes most clearly articulated. The final three chapters look at alterna- 
tives to value-neutralism, as we move from the social theory of science to 
the history of science criticism and the questions of freedom and social 

responsibility. 

12 

Logical Positivism 

Auguste Comte's positivism represents both a political vision and a phy-
logeny of the individual sciences. This broader political animus contrasts 
with the narrower, more cautious version of positivism that arises in the 
late nineteenth and early twentieth century. The changing character of pos-
itivism reflects broader changes in science itself, as science undergoes a dual 
process of restriction and expansion. On the one hand, the methods and 
perspectives of science are applied to ever larger spheres of life (the origin 
of species and the elements of organic matter, structures of society and of 
the mind, the origins of religious texts and beliefs, and so forth). Yet scien-
tists also become concerned to define more precisely what science is and 
what it is not. In association with these pressures to define the boundaries 
of science a new and narrower version of positivism emerges, one that 
defines the scientific method in essentially negative terms. Science is a 
method, not a realm of inquiry. Science is not metaphysics, or religion, or 
ethics, art, or politics. Positivists of the early twentieth century—with a few 
important exceptions—abandon Comte's view of science as a source of 
global political reform. Ernst Mach and his followers believed that science 
could help solve social problems, but their claims were more modest. The 
goal was now to discover methods for advancing the sciences, rather than 
to establish plans for reorganizing society. If Comte saw scientists as some-
thing like captains of industry, subsequent positivists saw them more as 
servants of industry. 

The positivism that emerges in Germany and Austria in the second half 
of the nineteenth century is associated with the revival of Kant. Neo- 
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Kantian positivists were agnostic about the ultimate features of the world. 
Ernst Mach, Richard Avenarius, and Joseph Petzoldt all sought to establish 
a world view based only on knowledge presented to the senses and inter-
preted in the light of reason. Mach was one of the more radical in this 
regard. In his widely read Science of Mechanics, the Austrian physicist-

philosopher postulated that reality does not exist apart from our knowl-
edge of that reality; all that exists are sensations. Mach was an empiricist 

and an idealist, arguing that there is no difference between essence and 
appearance, between the real and the (in-principle) observable. If something 
cannot be known (that is, observed or inferred), it does not exist. Mach 
criticized the "conceptual monstrosities" of absolute space and time, 
arguing that these, being ultimately unobservable, can have no real exis- 
tence. A priori truths, contra Kant, did not belong in science.' 

For Mach, the central goal of science was to attain a certain "economy 
of thought" in explaining natural phenomena. A good theory explained as 
much as possible while assuming as little as possible. What this meant was 
that anything that could not be derived from sensory experience—all meta-
physics, morals, politics, and religion—should be stripped from science. 
Critics and supporters alike agreed that this was provocative, to say the 
least. Herbert Feigl called Mach's philosophy, after Kant's, "the most radi- 
cally anti-metaphysical philosophy of the nineteenth century."2  V. I. Lenin 

wrote his Materialism and Empirio-Criticism as an attack on Mach's "anti-
materialist empiricism." The French philosopher Guizot labeled those who 
built upon it "the semiotics police"; Karl Popper accused the positivists of 
having made innocent speech impossible. 

Oftentimes in philosophical disputes it is the implications imagined to 
flow from a particular doctrine that determine whether one is for or against 
it. Mach's positivism was primarily concerned with physical rather than 
moral or political problems. The questions that interested him were those 
concerning the existence of atoms, the ether, and absolute space and time; 
indeed, in the field of physics, the positivism of Mach aided in the birth of 
two of the most profound achievements in the history of science: Einstein's 
special and general theories of relativity.' 

Mach was not alone in using positivist principles to criticize physical 
theory. Another was Joseph Petzoldt, one of the leading popularizers of 
Mach's ideas and founding editor of Germany's short-lived positivist 

journal, the Zeitschrift fiir positivistische Philosophie (1913-1914). Petzoldt 

followed Comte and Mach in arguing for a science free of metaphysics, one 
that would separate the facts of nature from the additives of human 
thought. Metaphysics, in his view, had been like a veil separating the scien-
tist from nature: covering and distorting it, though never obscuring it 
entirely. Metaphysical suppositions could be neither proved nor disproved: 
they were arbitrary fictions or fantasies, without foundation in human  
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experience and thus beyond the pale of science. If meaningful statements 
could be made only about that which presents itself to the senses, then 
what could be said about the ultimate reality of atoms, or the ether, or 
anything else for that matter? Knowledge of reality is always provisional: 
one can speak of atoms or the ether at best in terms of convenient "fic-
tions" introduced for purposes of calculation, prediction, or control. Posi-
tivist principles, according to Petzoldt, had allowed the triumph of rela-
tivity theory, electrodynamics, and thermodynamics over metaphysical 
ideas of absolute space, time, and energy.4  

An interesting project would be to explore the different consequences 
of the rejection of metaphysics for the physical and social sciences, corre-
sponding roughly to the separate legacies of Kant in these two spheres. For 
physical scientists, metaphysics was identified with assumptions concerning 
the reality of atoms, for example, or the existence of an ether mediating the 
propagation of light. Positivist prudence required that a Mach or a Kirch-
hoff or a Mayer reserve judgment on the reality of the wave nature of light; 
instead one may claim only that light behaves (among other things) "like a 
wave." The positivist or pragmatic conception of truth as what is reliable 
(Peirce, Dewey), or present to the senses (Mach), or convenient for pur-
poses of explanation (Poincare, Petzoldt) served to loosen the bonds of 
mechanistic philosophy and foster new approaches. Positivist philosophers 
(Moritz Schlick, for example) were in fact among the first to recognize the 
epistemological implications of relativity and quantum mechanics. 

In the social sciences, however, the abandonment of metaphysics has, at 
least in one sense, contributed more to the solidification of inquiry than its 
liberation—in the sense that the restriction of social scientific study to the 
empirically given often leads one to ignore the historical character of social 
reality. This is the kernel of truth in Hegelian Marxist claims that empiricist 
social science is de facto conservative, or that the only constant in "human 
nature" is that human nature changes. 

I do not want to enter into the long-standing dispute over whether 
social scientific methodology is or ought to be different from that in the 
physical sciences. One could probably argue that "essence and appear-
ance" are no more difficult to disentangle in the social realm than in the 
physical or biological realms; that the physical or biological sciences 
profit as much from historical insight as do the social or political sci-
ences.5  Clear in any event is that the political resonance of empiricism, 
materialism, or any other methodology or ontology can be dramatically 
different in different historical periods. Viennese positivists in the 1920s 
brandished empiricism against the forces of conservative reaction: Otto 
Neurath, for example, claimed that metaphysics gave support to groups 
"close to the church with which today's ruling classes collaborate in 
considerable measure"; this was why official bodies were reluctant to 
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encourage the teaching of "sociology on a materialist basis."6  Positivist 

economists in Britain and the United States were at this same time using 
empiricism for more conservative ends. The exclusion of values or meta-
physics from science can have very different political consequences, 
depending on the context of debate. 

European positivists in the first and second decades of the twentieth 
century rejected metaphysics in order to remove impediments to the prog-
ress of physical knowledge. But value-neutrality is defended from yet 
another angle at this time, one that reached back to David Hume's sugges-

tion that ought cannot be derived from is. In 1905 and then again in 1913, 
Henri Poincare defended the immunity of science to moral critique by 
arguing that "Ethics and science have their own domains which touch but 
do not interpenetrate. The one shows us to what goal we should aspire, the 
other, given the goal, teaches us how to attain it. So they can never conflict 
since they can never meet. There can no more be immoral science than 
there can be scientific morals."7  It was wrong to have imagined that science 
might place moral truth beyond all debate or question; equally wrong, 
however, was it to believe that science could be "immoral." Neither of 
these—scientistic nor romantic—was correct, and the reason was simple, 

indeed grammatical: 
If the premises of a syllogism are both in the indicative, the conclusion will 
equally be in the indicative. In order for the conclusion to be in the impera-
tive, at least one of the premises would have to be in the imperative. Now 
the principles of science, the postulates of geometry, are and can only be in 
the indicative; experimental truths are also in this same mode, and at the 
foundations of science there is not, cannot be, anything else. The most 
subtle dialectician can juggle with these principles as he wishes, combine 
them, pile them up one on the other; all that he can derive from them will 
be in the indicative. He will never obtain a proposition which says: do this, 
or do not do that; that is to say a proposition which confirms or contradicts 
ethics.8  

Poincares linguistic proof of the neutrality of science is one that logical 
positivists would make the centerpiece of philosophical discourse. 

In 1922, a number of philosophers gathered around Moritz Schlick in 
Vienna in what Otto Neurath christened the "Vienna Circle";9  six years 

later this same group established the Verein Ernst Mach, bringing into exis-

tence the most influential school of philosophy in the English-speaking 
world for nearly half a century. Among its early members were Rudolf 
Carnap, Otto Neurath, Friedrich Waismann, Herbert Feigl, Philipp Frank, 
Karl Menger, and Viktor Kraft. Ludwig Wittgenstein and Karl Popper were 
sometimes looked upon as fellow travelers, but they were not members. 
With an empiricist ontology borrowed from Locke, Hume, and Mach; a  

conception of moral discourse borrowed from Kant; a logical calculus bor-
rowed from Bertrand Russell and Gottlob Frege; and a conception of the 
proper order of society borrowed variously from Bentham, Comte, Mill, 
and Marx; the group established what for several decades was hailed as the 
"received view" in Anglo-American philosophy.1° 

In 1929, on the occasion of Moritz Schlick's return from a visiting 
professorship at Stanford University, Neurath, Carnap, and Hans Hahn 
published a "manifesto" of the Vienna School under the title "The Scien-
tific Conception of the World: The Vienna Circle," proclaiming what Her-
bert Feigl would later call "a philosophy to end all philosophies." The man-
ifesto included among its principles an allegiance to epistemology as the 
central task of philosophy, to science as the single best way of knowing, 
and to the unity of science as a goal and methodological principle." 

The goal of the manifesto was a "unified" science, a science collectively 
achieved, empirically based, and expressed in propositions agreeable to all. 
Traditional philosophical problems were either to be unmasked as pseudo- 
problems or else transformed into empirical problems and thereby sub- 
jected to the judgment of experimental science. The positivist analyst was 
to bring into philosophy the method Galileo had introduced into physics, 
namely, "the substitution of piecemeal, detailed, and verifiable results for 
large untested generalities."12  Logical analysis had revealed a sharp 
boundary between two kinds of statements: statements of the kind one 
finds in empirical science, and meaningless statements of the kind the meta-
physician makes. "Analysis," the manifesto reads, reveals that the "feelings 
for life" expressed by the metaphysician "merely express a certain mood 
and spirit." Metaphysics was to be considered something between "mysti-
cism and crossword puzzles." 

The positivist rejection of metaphysics, combined with the view that 
statements are either "logical, empirical, or meaningless," meant that the 
task of philosophy was suddenly a much narrowed one. Philosophers were 
to explore the meanings of terms and the logical relations among proposi-
tions. Philosophy, in Carnap's terms, was to be "the logic of science.''13  
Many long-standing philosophical problems—the existence of God, the 
meaning of life, the ultimate nature of truth, beauty, being, or time—were 
suddenly rendered vacuous, on a par with questions such as "Is seven a holy 
number?" or "Are the even numbers darker than the odd?" (Carnap's exam-
ples for so-called Scheinfragen). The so-called value-problem devolved into 
the question of whether propositions of value could be derived from prop-
ositions of fact; positivists proclaimed the neutrality of science and 
grounded their claim on Hume's radical separation between ought and is. 

This is not to say that positivists did not concern themselves at all with 
historical questions or the social context of ideas. Comte was anything but 
apolitical; Mach left his chair in the history and theory of inductive science 
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at Vienna when he was elected to membership in the upper house of the 
Austrian parliament. The logical positivists, too, did not eschew involve-
ment in political or moral affairs; they simply isolated discussion of such 
affairs from the realm of science. 

The case of Otto Neurath, first author of the Vienna Circle's manifesto, 
is a revealing one. In the years before the First World War, the young 
Austrian economist became interested in eugenics, translating (with his 
wife, Anna Schapire-Neurath) Francis Galton's Hereditary Genius for the 
first time into German." His most important early work, however, was his 
analysis of the war economy. War economics, in his view, was a science 
with well-defined laws and principles which, like ballistics, are "indepen-
dent of whether one is for or against the use of guns." From his studies of 
the Napoleonic and American civil wars, Neurath discovered certain ineffi-
ciencies in economies governed by free and unregulated markets. In the war 
economy, he observed, market mechanisms are often replaced by more 
efficient means of distribution according to need or function. Neurath saw 
the wartime economy, with its centrally planned and efficient methods of 
distribution, as a model for how a peacetime socialist economy might be 
organized.'s Neurath sought to become, in his words, "a social engineer." 

After the war, Neurath's interests in state-administered economic plan-
ning led him into service with the socialists of Bavaria. On January 23, 
1918, he met with Bavarian Prime Minister Kurt Eisner, a leading member 
of the Independent Socialist party (USPD), to discuss the renovation of the 
economy. Eisner, as head of the coalition of parties that came to power 
with the proclamation of the Republic in November 1918 (SPD, USPD, and 
Bayrischer Bund, most prominently), invited Neurath to give a talk for the 
Munich Workers' Soviet (Arbeiterrat) on "The Road to Socialism—Social 
and Technical Perspectives." In January 1919, he was invited to draw up a 
plan for the socialization of the Bavarian economy and then in March, 
Neurath was appointed a member of the central committee of the Bavarian 
Soviet, serving also as minister of the Bavarian economy. One month later, 
on April 7, 1919, the Bavarian Soviet Republic was declared. The Republic 
was short-lived: on May 1, 1919, troops of the Social Democratic-led 
Reichswehr occupied Munich, unleashing a rash of bloody reprisals which 
crushed many people's hopes for the communist movement. The suppres-
sion of the Bavarian Republic was part of a larger counterrevolution 
throughout Germany: in January Rosa Luxemburg and Karl Liebknecht 
had been murdered by Reichswehr officers, and subsequent attempts to 
establish soviets in Bremen, Hamburg, and the Ruhr Valley were sup-
pressed on orders of the new Social Democratic leadership. Neurath's posi-
tivist stance of neutrality served him well after the defeat: when brought 
before a court charging him with complicity at the highest levels of the 
Munich Raterrepublic, Otto Bauer was able to defend his colleague with  
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the argument that he had served merely as a "technician" for the revolu-
tion.16  

Peter Galison has recently shown that Neurath and several other Vien-
nese positivists were also active in the modernist architectural movement to 
which Walter Gropius in 1919 had given the name Bauhaus. Neurath was 
convinced that new forms of architecture could help transform the life of 
the growing urban proletariat; the architectural Bauhaus, like the positivist 
Aufbau (construction, build-up), was to be accessible, international, free of 
ornamentation, functional, and cosmopolitan. In 1929, the same year as the 
Vienna Circle's manifesto, Neurath, Feigl, Carnap, and Hans Reichenbach 
all lectured at the Dessau Bauhaus, rubbing shoulders with the likes of 
Wassily Kandinsky and Paul Klee, Walter Gropius and Hannes Meyer. 
Neurath himself was the designer of Isotype—the simplified picture lan-
guage that evolved into today's international signs for traffic and communi-
cation. His efforts in this area were part of his desire to transcend national 
and linguistic barriers—in his words, "Words divide, pictures unite." 

Neurath's value-neutrality must be understood in this context. The 
positivists would sweep away the cobwebs of metaphysics the way the Bau-
haus did away with decorative ornamentation. By his own admission 
Neurath was in fact anti-philosophical—equating philosophy with the 
"values," "systems," and "metaphysics" of an earlier and unscientific age. 
In Galison's terms, the positivists put forward an unphilosophical philos-
ophy, along with their unaesthetic aesthetics and their apolitical politics." 

Neurath typified what I have called "neutral Marxism"—the value-
neutral conception of Marxism as a science of society enshrined by the 
Second International largely under the influence of the late writings of 
Friedrich Engels. Others in the Vienna Circle were not Marxists by any 
stretch of the imagination. Moritz Schlick was an aristocrat who had done 
doctoral work in optics under Max Planck in Berlin. He was never sympa-
thetic to the programmatic goals of Neurath and indeed was horrified to 
find on returning from Stanford that Hahn, Carnap, and Neurath had ele-
vated the circle to a "movement." Ludwig Wittgenstein, one of the heroes 
of the early circle, was also a political conservative. 

Neurath was not the only positivist to concern himself with broader 
social and political affairs—Carnap, for example, was a social democrat, as 
were several others. Still, if one surveys the writings of the positivists one is 
struck by their political naivete. The journal of the movement, Erkenntnis, 
published continuously from 1930 to 1939, does not mention even once 
the words "Nazi" or "National Socialism" in all the years of its European 
publication—this, despite the fact that many writers for the journal (mostly 
Germans and Austrians) suffered personally and professionally from Nazi 
policies. In 1934, when the Nazi sympathizer Hugo Dingier attacked the 
journal as "formalistic" and "bolshevist," Hans Reichenbach could hon- 
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estly respond that the journal had "nothing to do with politics."18  Neurath 
despised Hitler and all that he stood for, his thoughts in this area, though, 
were largely confined to personal conversations and letters to his friends. 

This brings us to the question of the Nazi response to positivism. When 
philosophers (and especially philosophers of science) consider the history 
of their discipline in the 1930s or '40s, attention is usually given to figures 
we would like to remember today. This is understandable: history is rarely 
written "for its own sake"—the purpose of history is often to highlight 
movements or ideas that may be of use to the present. Historical memory is 
highly selective. Traditions that are embarrassing are often neglected, unless 
of course the point is to illuminate the structure of evil or the march of 
progress. 

In recent years, a great deal of attention has been focused on the ques-
tionable activities of certain high-profile philosophers during the Nazi era: 
the early anti-Semitic writings of Paul de Man have been exposed, as has 
the life and thought of Martin Heidegger, rector of the University of. Frei-
burg for a time in 1933 and 1934. Interest in this area has generally focused 
on a few prominent men who managed for a time—after the war—to keep 
their involvement in Nazi philosophy, literature, or science out of public 
view. Unfortunately, we do not as yet have any satisfactory studies of the 
philosophical profession as a whole (rather than of specific leading individ-
uals) under the Nazis.° Attention has tended to focus instead on a few 
"great and evil men"; Nazism is traced to Nietzsche's nihilism, Dilthey's 
Lebensphilosophie, Spengler's relativism, or the demon seeds of Fichte or 

Hegel. 
One reason this topic has been ignored is that it has been viewed as 

essentially uninteresting. Philosophers have generally assumed that there 
could not have been anything worthy of the name "philosophy" under the 
Nazis. Indeed, as one philosopher in the 1960s put it, National Socialism 
"had hardly sufficient logical coherence to deserve the name of an ide-
ology."z° Even John Dewey in 1942 asserted that "one can hardly use the 
word philosophy in connection with Hitler's outgivings without putting 
quotation marks around it." Dewey cited Hitler's "contempt for intellec-
tual measures and for science" except as a means of propaganda?' 

However repulsive one finds Nazi thought, it is relevant to our discus-
sion for three reasons: first, because the history of positivist thought is 
intimately tied up with Nazi persecutions; second, because the Nazis 
present one of the most consequential rejections of the ideal of value-free 
science in the twentieth century; and third, because it is commonly against 
the image of the Nazi perversion of science that the banner of neutrality is 
raised. One cannot understand the ideal of value-neutrality in twentieth-
century science without understanding the insults posed to that ideal by 
Nazi science and philosophy. 

With the triumph of Hitler in January 1933, the positivist ideal of neu-
trality comes under attack from philosophers eager to politicize the sci-
ences, to "return" to Weltanschauung, to root the spirit of science once 
again in blood and earth, racial history, or a host of other causes. Central in 
the Nazi view of the world was that science is not, or should not be, value-
free, but must instead reflect the values or Weltanschauung (world view) of 
the people producing it. For Hitler, absence of a unified Weltanschauung 
had been one of the causes of Germany's defeat" in the First World War, 
restoration of that Weltanschauung was to be a sign of her recovery. Philos-
ophers also celebrated the importance of world view. In Hermann 
Glockner's terms, the germanische Weltanschauung was to be the founda-
tion of deutsche Philosophie.22  

Weltanschauung becomes a concept in Nazi science as well as Nazi 
politics. Gerhard Wagner, for example, head of the Nazi Physicians' League 
and the most powerful doctor in all of Germany, announced in a speech 
before the Gesellschaft Deutscher Naturforscher and Arzte in September 
1934 that: 

The powerful spiritual transformation of the National Socialist revolution 
has not stopped outside the gates of science and the German universities—
perhaps to the disappointment of some advocates of an "international" or 
even "trans-historical" science. 

There is no science without suppositions. And there is no longer any 
German science without the National Socialist Weltanschauung as its first 
presupposition. In all his thought and action the German scientist—and 
especially he—must always ask: am I being useful to my people?23  

"No science without suppositions" (Nietzsche's phrase) was a common 
Nazi slogan—alongside the view that "the good of the whole comes before 
the good of the individual," or that Nazism was simply a matter of "applied 
biology" (Fritz Lenz's slogan of 1931 coinage).24  Race, Volk, and nation 
defined the whole to which every part of society was to be subordinate; 
science was to become part of that whole as well. Sciences that could not 
or would not conform to Nazi ideals did not thrive. 

The early years of the Nazi period witness the publication of dozens of 
books on what it will mean for science to be "volkisch," or German, or 
otherwise rooted in the ideals of the new Germany. Philosophers trumpet a 
dramatic reorientation of German science, boasting that the era of neutral 
or "value-free" science has finally come to an end. Fascist science theorists 
attack the ideal of neutrality as part of the "apathy" and "tolerance" of 
liberal democracy in the face of social and racial degeneration. Nazi philos-
ophers criticize the specialization, bureaucratization, and fragmentation of 
science into separate disciplines, worrying that philosophy has become 
little more than one among several academic specialties (in Ernst Krieck's 
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terms, a Fach unter Fachern). Walter Del-Negro, dozent at the University of 
Innsbruck, argues that philosophy had become "chaotic" and "impotent" 
with "little to offer the nation"; it was hardly surprising that the national 
socialist movement looked less to philosophy than to "history, geopolitics, 
racial theory, genetics, characterology, and ethnology" for intellectual 
inspiration.25  

A number of philosophers did try to capitalize on the new racial cur-
rents sweeping the nation. Max Wundt, son of the eminent psychologist, 
Wilhelm, published an extraordinary book using Hans F. K. Gunther's 
racial categories to correlate the ideas of Germany's leading philosophers 
with their skull shape and place of birth. Hegel was "nordic-dinaric"; Kant 
was "nordic with a hint of the dinaric"; Schopenhauer was somehow 
"nordic-westisch" in his youth, and "fAlisch" in his maturity.26  

More common was the argument that the Jews were to blame for the 
malaise of German philosophy. Walter Del-Negro, a party member since 
1938—the year the Nazis annexed Austria—blamed the Jews not just for 
the turn toward liberalism and individualism but also for philosophical 
movements such as neo-Kantianism (Hermann Cohen's Marburger School), 
phenomenology (Edmund Husserl), neo-positivism (he cites "Carnap et al." 
though Carnap was not in fact Jewish), Lebensphilosophie (Dilthey—also 
not a Jew), and even pragmatism (it was "no accident that a Jew, Georg 
Simmel," supported the pragmatic doctrine of relativistic positivism in his 
early work). Del-Negro worried that the individualism popular in contem-
porary Anglo-American philosophy threatened to collapse objective reality 
into a morass of moral and historical relativism.27  

Hermann Glockner, professor at Giessen, similarly criticized the "sub-
jectivism, intuitionism and relativism" of liberal philosophy; Nazi philos-
ophy was supposed to strive instead for objectivity and universality. Nazi 
philosophy was more than "mere acrobatics"; true philosophy was not 
formalist but filled with life; not playful but serious; not intellectual but 
humane. Philosophy was not a matter of personal whim but a scholarly 
expression of the Weltanschauung of a Volk.28  

Given the widespread view among postwar Anglo-American social 
scientists that it was relativism of one sort or another that was to blame for 
the Nazi debacle, it is interesting to note that Nazi philosophers attacked 
Relativismus. Del-Negro traced historical relativism to Dilthey, but also to 
Max Weber's conception of values as dependent upon personal experience 
and the conditions of the time. (Spengler, too, according to Del-Negro, fell 
victim to a particularly virulent historical relativism.) Del-Negro recognized 
the value of that part of relativism that stated that science and world views 
are conditioned by the times; cultural and racial factors did shape science. 
But relativism was not to go so far as to challenge the very nature of sci-
ence. Epistemological skepticism reflected the "inner insecurity of the age";  
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Del-Negro predicted that the Nazis would sweep away this unhealthy rot in 
German philosophy—the "skeptical relativism," the "exaggerated individu-
alism," the "ill-founded mysticism." National Socialists would restore the 
wholeness to German philosophy, establishing what he called "the New 
Synthesis."29  

Gerhard Lehmann, a philosopher at the University of Berlin, was 
another who attacked the ideal of value-free science, linking this, like Del-
Negro, with the predominance of positivist relativism. In his 1943 Deutsche 
Philosophie der Gegenwart, the most comprehensive survey of German phi-
losophy since Friedrich Ueberweg's 1923 Grundriss der Geschichte der 
Philosophie, Lehmann criticized the ideal of value-free science as part of 
the liberal ideal of science. Liberals had fragmented "man" into the eco-
nomic man of neoclassical economics, the political man of Realpolitik, the 
verstehende man of Dilthey's and Weber's Geisteswissenschaften. Lehmann 
acknowledged Weber's analysis of authority, his distrust of the Treaty of 
Versailles, and his support for Germany's cause in the Great War. But he 
could not accept Weber's disavowal of any role for value judgments in 
science, his positivism, his view that the prophet, the philosopher, and the 
politician belong at church, market, and parliament but not at the univer-
sity. Lehmann rejected Weber's view that science can set no goals for itself, 
that those goals must be set from the outside.3° 

Positivism for the Nazi philosopher was symptomatic of a larger philo-
sophical degeneracy. For Del-Negro, positivism (including not just the 
Vienna School but also "allied movements" such as phenomenology and 
neo-Kantianism) was "the philosophy of the liberal and Marxist age"; posi-
tivism was "the historical correlate of industrialization and urbanization, of 
pure civilization and of intellectualism." Positivism had split the world into 
atoms—the ethical atoms of individuals guided only by utility; the ontolog-
ical atoms of a world where "elements of sensation" define what is real; the 
political atoms of a nation fractured by competing interests. Del-Negro 
also criticized what he called "physical positivism" or "physical relativism" 
(quantum theory, for example—especially the so-called Copenhagen inter-
pretation)—the view of many contemporary physicists that "only that 
exists which can be measured." Such was the view of "the Jews and their 
supporters" that absolute motion or simultaneity do not exist because 
means have not yet been found to measure them.3' 

One should not exaggerate the attention the Nazis gave to positivist 
philosophy. In one observer's words, the positivists were an "irritation," 
and little more.32  The journal Erkenntnis continued publication in Ger-
many (by Felix Meiner in Leipzig) long after the rise of the Nazis (until the 
summer of 1937), while many other journals with Jewish or socialist writers 
had been closed down or forced abroad. Positivists were careful to separate 
their politics from their scholarship. As already noted, Erkenntnis ignored 
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politics and political movements altogether. The positivists discussed the 
foundations of physics and mathematics, quantum mechanics and rela-
tivity, protocol sentences and criteria of verification. But on the momen-

tous political changes of the times—movements shaping both science and 
society—they were conspicuously silent. 

I do not mean to suggest that the positivists did not suffer under the 
Nazis. Many were Jewish and at least several (notably Neurath and Carnap) 
were Marxists; neither was tolerated in the new regime. Positivism disap- 
peared from Berlin in 1933, from Vienna in 1938, from Prague in 1936. 
After 1933, Jews found it difficult to publish in German journals, though 
the system was "leaky" and articles did occasionally see the light of day.33  

After 1938, with Hitler's annexation of Austria, the "sale of works by the 
Vienna Circle was forbidden, on political grounds, because among its mem- 
bers there were several Jews, and because activity of the Verein Ernst Mach 
was considered 'subversive.' "34  Otto Neurath, Viktor Kraft, Friedrich 
Waismann, Herbert Feigl, Edgar Zilsel, Philipp Frank, and Karl Popper 
were all from Jewish backgrounds; positivism at least in Germany and Aus-
tria did not survive the rise of Nazism. Hans Hahn died a natural death in 
1934. Neurath fled first to Holland (in 1934) and then to England (in 1940); 
Waismann fled to England in 1938. Felix Kaufmann fled to New York, 
where he found refuge in the New School for Social Research's "University 
in Exile." Hans Reichenbach fled to Istanbul (in 1933, with Richard von 
Mises) and then to America (in 1938), joining the faculty at the University 
of California. In 1936, Rudolf Camap and his students Carl Hempel and 
Olaf Helmer left the German University of Prague, fearful of the growing 
fascist movement among both students and faculty. That same year Moritz 
Schlick was murdered by a deranged former student as he left the classroom 
at the University of Vienna; A. J. Ayer notes that local papers implied in 
their coverage of the incident that logical empiricists "deserved to be mur-
dered by their pupils."35  (Schlick was not Jewish.) Edgar Zilsel in 1938 fled 
to England and in 1939 to America, where he continued to work on the 
sociology of science until his 1944 suicide in a Berkeley bathroom.36  Posi-
tivism thus shared with Gestalt psychology and Freudian psychoanalysis the 
distinction of having arrived on the shores of the United States and Britain 
as a consequence of the persecutions of Hitler's Germany.37  

In America, positivist traditions merged with various strains of analytic 
and pragmatist thought cultivated since the early decades of the century. 
Reaction to the abuses of science under the Nazis (and in Soviet Russia) 
produced a strident feeling among many Anglo-American philosophers that 
science must remain value-free, that the politicization of science implies its 
destruction. Against the backdrop of Nazi science, it is not hard to under-
stand the widespread postwar sympathy for the ideal of value-neutrality. 
Leaders in the pro-Nazi Deutsche Gesellschaft fur Philosophic (Bruno  

Bauch, for example) had argued that values were "objective"; Nazi scien-
tists had sought to distinguish "valuable" and "worthless" citizens, lives 
"valuable to the community" and lives "not worth living." Philosophers 
seeking to ground a common ethics had spoken of race as "the ultimate 
principle of value";38  racial hygienists had described the mentally or physi-
cally handicapped as "worthless incurables" (unheilbar Wertlosen). Social 
theorists had classified Jews and gypsies as parasites, vermin, or bacilli; 
other groups were classed as genetically predisposed to crime, vagrancy, or 
anti-social behavior. When genocidal policies translated these words into 
action, one can understand the revulsion much of the world felt toward 
"value-laden" discourse. In perhaps no other period have scientists been so 
obsessed with calculating the "value" of an individual or a race, with dis-
criminating between useful and useless, healthy and diseased, worthy and 
unworthy. 

It is against this setting that postwar efforts to make science value-free 
must be understood. The so-called value-question becomes an object of 
endless methodological controversy in American social science soon after 
the war. The Journal of Social Issues devoted a full volume to the question 
in 1950; Ray Lepley organized a symposium which produced nearly five 
hundred pages devoted to "the place of value in a world of facts." It was 
still the centerpiece of discussion at the fifteenth Deutscher Soziologentag 
at Heidelberg in 1964, though Richard Rudner suggested as early as 1953 
that arguments concerning science and values had already reached what 
e. e. cummings would have called "The Mystical Moment of Dullness."" 

Different people had very different reasons for saying that science is, or 
ought to be, value-free. For those unwilling to acknowledge the complicity 
of scientists in Nazi crime, the ideal of value-neutrality served as a conven-
ient cover for whatever invidious work may have been done in the name of 
anthropology or racial science. Value-neutrality allowed one to argue that 
genuine science could not have been implicated in the crimes of the period, 
despite substantial evidence to the contrary.40  For anti-Nazi critics, by con-
trast, the tragedy of German science was in having allowed itself to become 
politicized; German scientists had failed to remain value-neutral, and it was 
this failure that was responsible for the excesses of the period. 

Nazi politicization, though, was only one among several concerns in the 
immediate postwar period. There was the widely debated question of "the 
role of science in a democracy"; there was the question of "the responsi-
bility of the scientist in a nuclear age." Especially among American physi-
cists, the immensity of the power of atom gave an entirely new dimension 
to debates about the subordination of science to political, and specifically 
military, ends. Business Week warned in September 1946 that "the odds are 
getting better all the time that pure scientific research will become, perma-
nently, a branch of the military establishment." A Bulletin of the Atomic 
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Scientists editorial warned that the development of scientific methods of 
war had "chained science tighter than ever to the national state"; the 
postwar subordination of science to the military was "an evil thing."42  Nor-
bert Wiener wrote that the continuation in- peacetime of measures taken 
during the war would lead to "the total irresponsibility of the scientist, and 
ultimately to the death of science." Philip Morrison cautioned that con-
tinued militarization would lead to increased secrecy, deterioration of 
teaching, and restrictions on travel, publication, and the personal back-
ground of scientists:" The editor of Harper's wrote that science had 
become politics and that it would henceforth be difficult for scientists to 
return to their laboratories and forget the outside world." 

Among social scientists, though, there were different concerns. Curi-
ously, the most persistent question asked by social scientists in the decade 
following Auschwitz and Hiroshima was not How should scientists be mor-
ally responsible? but rather Is social science possible? This latter was the key 
question in George Lundberg's 1947 Can Science Save Us?; it was also the 
motivation behind J. A. Passmore's 1949 essay, "Can the Social Sciences Be 
Value-Free?" and Joseph Schumpeter's 1948 presidential address to the 
American Economics Association on "Science and Ideology."'" The ques-
tion was most commonly formulated as follows: physics and chemistry are 
objective sciences and have proven themselves a source of great power—
power that may be used or abused. But can the social sciences achieve 
similar objectivity? Or is social science more like, as E. A. Hooton put it, "a 
Welsh rabbit—not really a rabbit at all!" 

The most common answer to this question, by the 1940s and '50s, was 
that objectivity was possible in social science but far more difficult to achieve 
than in, say, physics or chemistry. Value-neutrality was needed precisely 
because objectivity was so difficult to attain. Robert Bierstedt, professor of 
sociology at the University of Illinois, took this position in a 1948 article for 
the Bulletin of the American Association of University Professors: 

Natural scientists are never a part of the problem they investigate. They 
begin their inquiries from a point of vantage which is wholly external to 
their data. The stars have no sentiments, the atoms no anxieties which have 
to be taken into account. Observation is objective with little effort on the 
part of the scientist to make it so. The binocular parallax may of course 
confound the observation of sidereal motions, the temperature of the 
chemist's body may introduce an extraneous variable into a precise experi-
ment, and individual differences may produce constant errors . . . But these 
errors are known, their effects can be measured, and their influences can be 
subtracted from the total score. 

Bierstedt was disturbed by the fact that while "physicists, financiers, and 
philosophers, publicists, politicians and poets" all had something to say 
about the atom bomb, sociologists had remained conspicuously silent. 
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More than this, though, he was bothered by the fact that people apparently 
expected sociologists to have something to say. Sociology had been con-
fused with socialism, social reform, social work, or social prophecy. Like 
Weber, Bierstedt believed that the key to objectivity was value-neutrality. 
Sociology was "a science or it is nothing": "And in order to be a science it 
must diligently avoid all pronouncements of an ethical character . . . The 
sociologist, in company with his brother scientists, has taken seriously the 
famous remark of Jeremy Bentham, that the word 'ought' ought never to be 
used, except in saying it ought never to be used." Like Weber, Bierstedt 
conceded that values could not be excluded entirely from science—values 
enter into the choice of problems, the order in which they are solved, and 
the social use of the conclusions. (This Weberian view can probably be 
described as the orthodoxy of the age). Still, sociologists were not to be 
considered "saviors of society", the boundary between sociology and social 
reform had to be carefully guarded. The pure science of sociology would 
ultimately prove of use but only after time. Meanwhile the sociologist, like 
other scientists, was to be "a fugitive from urgency."46 

Joseph Schumpeter was another who believed that the central issue in 
the "values question" was whether social science was possible. Unlike Bier-
stedt, Schumpeter believed that advocacy did not necessarily compromise 
objectivity: as he put it, "advocacy does not imply lying." Like Bierstedt, 
though, Schumpeter believed that objectivity was a far easier thing to 
achieve in the physical than in the social sciences. In his 1948 presidential 
address to the American Economic Association Schumpeter postulated 
that, in the physical sciences, the influence of ideological bias does not 
extend beyond the choice of problems. This was because "logic, mathe-
matics, physics and so on deal with experience that is largely invariant to 
the observer's social location and practically invariant to historical change: 
for capitalist and proletarian, a falling stone looks alike."47  

Many of those who objected to value-neutrality in the postwar era did 
so on moral or political grounds. American pragmatists fought a long-
standing battle with ethical relativists, methodological individualists, and 
Weberian positivists on the grounds that a "means-ends continuum" pro-
vided a more satisfying solution to the value problem than the irrationalist 
ethics and neutralist science coming into vogue. John Dewey hoped that 
the experimental method could serve as a model for how political disputes 
might be resolved. Adjudication of social differences by free exchange of 
views was for him "the very heart of political democracy"; this same 
method could be said to approximate "the method of effecting change by 
means of experimental inquiry and test: the scientific method." Pragmatists 
rejected the Weberian notion of values in eternal and unresolvable conflict: 
in 1949 Felix Kaufmann suggested that people disagree less about good 
versus evil than about which among various goods is better." 



178 Logical Positivism Logical Positivism 179 

For liberal pragmatists, the urgent moral problems of the postwar era 
left little time for value-neutrality. In 1950, at a symposium devoted to the 
question of values in social science, George Geiger of Antioch College sug-
gested that "the alleged fact-value dualism has already been pierced by 
contemporary events," referring primarily to the fact that "these first five 
years of the Atom-Hydrogen Age have already made anachronistic the tra-
ditional compartmentalizing of human experience into what we do and 
what we ought to do." Even Robert Bierstedt conceded that "the atom 
bomb has no respect for ivory towers."'" 

Conservatives opposed value-neutrality for quite different reasons. For 
Leo Strauss at Chicago, the question at hand was not so much the possi-

bility of a social science as the objectivity of ethical values. Strauss was a 
libertarian champion of natural rights and natural law for whom Weberian 
value relativism smacked of nihilistic positivism. (Weber indeed he charac-
terized as "the greatest representative of social science positivism.") Strauss 
rejected Weber's assumption that the heterogeneity of fact and value pre-
cluded the possibility of an evaluative social science. Equally misguided was 
the view that there could never be knowledge of right and wrong. The 
Weberian categorical imperative boiled down to "thou shalt have prefer- 
ences"—an "ought," Strauss suggested, intrinsically guaranteed by the 

Strauss accused Weber of taking historicism to such an extreme that the 
values of every age appeared as genuine as any another. Such an assumption 
falsified reality, failing as it did to distinguish spiritual excellence from spiri-
tual corruption: "Would one not laugh out of court a man who claimed to 
have written a sociology of art but who actually had written a sociology of 
trash?" Strauss pointed out that Weber himself was inconsistent, insofar as 
his own writings were filled with value judgments. Weber talks about 
"swindling," "mechanized petrifaction," "manly beauty," "works of art of 
the first rank," "specialists without spirit or vision and voluptuaries 
without heart"—as he must and should. Value-neutral social science was 
dishonest, given that values barred at the front door will usually reenter 
through the back. Strauss suggested that those who deny the possibility of 
objective evaluations must have difficulty understanding historical periods 
during which such a possibility has been widely acknowledged. The posi-
tivist would presumably have to regard the people of such an era as 
deluded, which is hardly a value-neutral attitude. 

Strauss agreed with the pragmatists that science can and should be 
something broader—broad enough to include political philosophy and 
moral judgments. The value-neutralist was either naive or immoral: what 
could one expect from scholars (such as Lundberg) who argued that science 
should be as useful to fascists as to communists? Such a person left himself 
open to the suspicion that his activity "serves no other purpose than to  

increase his safety, his income, and his prestige, or that his competence as a 
social scientist is a skill which he is prepared to sell to the highest bidder." 
The value-neutralist was either an opportunist or a philistine conformists' 

Frankfurt School Marxists raised a different set of objections. Max 
Horkheimer in 1964 recalled his first contact with the ideal of value-
freedom at a 1919 lecture of Weber's on the young Soviet Union. He had 
come to hear about the momentous changes of the day and instead was 
disappointed to hear only about "finely balanced definitions of the Russian 
system, shrewdly formulated ideal types . . . It was all so precise, so scien-
tifically exact, so value-free that we all went sadly home . . . we thought 
that Max Weber must be ultraconservative." Horkheimer later recognized 
this was an over-hasty judgment—that Weber was as much a problem for 
conservatives as for leftists. Still, he argued, Weber should have realized 
that sociology cannot be completely divorced from philosophical obliga-
tions. Questions of values have to be raised, even after research topics have 
been chosen.52  

Jurgen Habermas complained in similar fashion that the goal of 
Weberian social science was too narrowly focused on the production of 
technical or interpretive knowledge. Weber had recognized the value of the 
instrumental and the hermeneutic functions of knowledge, but not the 
critical. Weberian Wertfreiheit was a "scientific-political" presumption, 
analogous to "the political claim for protection of the decision-making 
authority from the competent expert's arrogance." Habermas followed 
Wolfgang Mommsen in reminding his American colleagues that, in Ger-
many, the Weberian Caesar-like leader-democracy—the "leader with a 
machine"—must be judged with hindsight. One could not forget that 
among fascists there were those—like Carl Schmitt, the political theorist 
and SS man—who were "natural sons" of Weber.53  

The single most probing critique of value-neutrality in the early postwar 
decades was Alvin Gouldner's 1961 essay, "Anti-Minotaur: The Myth of a 
Value-Free Sociology." Gouldner pointed out that value-freedom had 
become a hollow catechism, an excuse for no longer thinking seriously about 
social problems. Value-freedom had become a kind of "password" or token 
of professional respectability, the "gentleman's promise that boats will not be 
rocked." The concept was also clouded by a myriad of ambiguities: 

Does the belief in a value-free sociology mean that sociologists are or 
should be indifferent to the moral implications of their work? Does it mean 
that sociologists can and should make value judgments so long as they are 
careful to point out these are different from "merely" factual statements? 
Does it mean that sociologists cannot logically deduce values from facts? 
Does it mean that sociologists do not or should not have or express feelings 
for or against some of the things they study? Does it mean that sociologists 
may and should inform laymen about techniques useful in realizing their 
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own ends, if they are asked to do so, but that if they are not asked to do so 
they are to say nothing? Does it mean that sociologists should never take 
the initiative in asserting that some beliefs that laymen hold, such as the 
belief in the inherent inferiority of certain races, are false even when known 
to be contradicted by the facts of their discipline? Does it mean that social 
scientists should never speak out, or speak out only when invited, about the 
probable outcomes of a public course of action concerning which they are 
professionally knowledgeable? Does it mean that social scientists should 
never express values in their roles as teachers or in their roles as researchers, 
or in both? Does the belief in value-free sociology mean that sociologists, 
either as teachers or researchers, have a right to covertly and unwittingly 
express their values but have no right to do so overtly and deliberately?54  

Gouldner was one of the few to realize the importance of understanding 
the historical context within which Weber had first proposed the ideal of 
value-neutrality. In Gouldner's words, Weber's intent was not so much to 
amoralize as to depoliticize the German university (Weber is the "Minotaur" 
in the account—half-man, half-beast, split between reason and faith, knowl-
edge and feeling, head and heart). But the American university of 1961 was 
quite a different place from that of Germany in 1911. In America, the two 
major parties were quite similar to each other, much more so than the parties 
of Germany fifty years earlier. Many American academics had little interest in 
politics. The need of American universities, as of American society more 
generally, was thus very different: "the national need is to take the lid off, not 
to screw it on more tightly." Political will was needed to prevent nuclear war, 
but political will was difficult to mobilize so long as scholars were "tranquil-
ized" by the doctrine of value-neutrality. 

Gouldner recognizes that value-neutrality at one time served certain 
positive functions. Value-freedom allowed the emancipation of social sci-
ence from politics (in Germany) and religion (in the United States); it per-
mitted a partial escape from the parochialisms of personal background and 
the narrow immediacy of journalistic interests. Value-neutrality helped to 
maintain both the cohesion and the autonomy of the modern university, 
especially the autonomy of the newer social sciences. But value-freedom 
also had come to mean a willingness to sell one's skills to the highest 
bidder. Value-freedom allowed one to believe it was no worse to work to 
spread disease than to cure it; value-freedom meant that there was nothing 
wrong with doing market research for tobacco companies to help them sell 
cigarettes. The cash value of neutrality was to stifle social criticism—value-
freedom translated into the commandment: "Thou shalt not commit a crit- 
ical or negative value judgment—especially of one's own society." This 
imperative was dangerous in a world where, though there was not yet "a 
sociological atomic bomb," there was still the "brainwashing of prisoners 
of war and of housewives with their advertising-exacerbated compulsions."  

If sociologists concerned themselves exclusively with the technical profi-
ciency of their students, rejecting all responsibility for their moral sense, of 
lack thereof, "then we may someday be compelled to accept responsibility 
for having trained a generation willing to serve in a future Auschwitz."% 

Gouldner does not ask why Weber's was the language incorporated into 
American value-neutralist rhetoric of the 1950s and 1960s. The fact that a 
distinctively Weberian idiom was adopted can be traced to several factors 
There was a long-standing tradition of social scientists learning from Europe; 
the translation of Weber's methodological essays (including the 1904 
"Objectivity" and the 1917 "Ethical Neutrality" essays) in 1946 and 1949 
gave English-language academics a new and scientific-sounding idiom for 
these debates.56  The popular use of the English expressions value-free, value-
freedom, and value-neutrality—all translations from the German—date from 
this time. Cold War McCarthyism also fostered a general retreat from poli-
tics, and Weberian Wertfreiheit seemed to fit with calls for (or celebrations of) 
"the end of ideology." As we shall see, the methodological principle of Wert-
freiheit also merged easily with the emotivist ideal of nondemonstrahle values 
and the economic individualist principle that every mind "is inscrutable to 
every other mind." Weber himself could be conveniently interpreted as 
either the chief representative of the "distinctive methodology" school (and 
hence a bona fide "anti-positivist"), or the foremost advocate of value-neu-
trality (and hence an unassailable scientist). Weber also had the virtue of not 
being Karl Marx, and this was certainly an asset in the 1950s. 

Postwar positivists articulated a very narrow view of science. Fearful of 
anything that might threaten the integrity or autonomy of science, posi-
tivist philosophers and social theorists embraced a narrow empiricism that 
made it difficult to moralize about social evils. Positivist philosophy ossified 
into a dogmatic and technical program, obsessed with logical formalism 
and the supposed clarification of terms. Philosophers emphasized the lin-
guistic analysis of meanings, ignoring the larger social origins and conse-
quences of scientific ideas. Philosophy was "the logic of science"; scientific 
theories were treated as deductions from systems of axioms. The task of 
the philosopher was to "rationally reconstruct" scientific theories by clari-
fying the relations of fact and theory, criteria of verification or confirma-
tion. For both philosophers and social theorists, science was a body of 
knowledge and a well-defined set of methods. Positivist historians cele-
brated the works and lives of individual geniuses, the founders of present-
day scientific theories; positivist social scientists embraced a value-free ide-
ology that blunted impulses for social criticism. 

There is another discipline, though, in which value-neutrality was espe-
cially consequential. We turn next to the field of economics, where value-
neutrality has played a central role for more than a century 
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The Weberian ideal of wertfreie W issenschaft arose as part of an attempt to 
defend the integrity of science against those who would use it to further 
some political agenda. Value-freedom was Weber's response to censorship: 
if certain values were to be excluded from the classroom, then all must be 
barred. Value-freedom was a liberal response to conservative domination of 
the German university and to radical demands (from outside the university) 
that "sociology that is not socialism, is nothing." 

Weber and most of the participants in the Werturteilsstreit were trained 
as economists, and it has been in economics that the ideal of value-
neutrality has received its most elaborate defense—perhaps because this is 
the social science that is proclaimed to be most closely allied to the physical 
sciences; perhaps because the science of "how one makes a living" is so 
obviously tied up with matters of vital human interest. But no doubt also 
because value—in the various senses of that term—is at the center of eco-
nomic analysis. Why is a thing worth what it is? Is the value of a thing its 
price? There is also the methodological question: should economists, as 
scientists, make judgments concerning the structure of economic institu-
tions or the distribution of the social product? Is value-free economics 
possible? If so, is it desirable? 

Since the end of the nineteenth century economists have distinguished 
normative and positive economics, economics as an art and economics as a 
science, economics that makes value judgments and economics that does 
not. In John Neville Keynes's terms, "positive economics" (he coins this 
expression) deals with "what is," normative with "what ought to be." In  

Milton Friedman's formulation, positive economics is "in principle inde-
pendent of any particular ethical position or normative judgements." Eco-
nomics is a neutral "tool kit" to which policymakers may turn, whatever 
their political values.' 

Such ideas have never been without their critics. Critics have long 
pointed out that efforts to make economics a purely "positive science" are 
fraught with difficulties. Values are implicit in the starting points and ending 
points of inquiry; values structure the priorities of science and the assump-
tions guiding investigations. Ironically, those economists most emphatically 
proclaiming their neutrality have also been among those most actively 
involved in forming policy. (Friedman's Chicago School of economics was 
criticized for many years for advising several of the strong-arm rulers of 
South America, especially Chile's Augusto Pinochet.) Something is obvi-
ously awry if advocates of conservative, Chicago School economics can 
portray their work as "value-neutral." How has the ideal of neutrality come 
to occupy such a special place in economic theory? Why is it put forward so 
often and with such fervor—more so even than in, say, physics or chem-
istry? 

The key event in the triumph of value-free economics is the "marginal 
revolution" at the end of the nineteenth century. In the marginal revolution 
classical is supplanted by neoclassical economics, political economy 
becomes economic analysis, and mathematics (especially the calculus) is 
established as the sine qua non of frontier economic science? Price in the 
neoclassical view is traceable still to scarcity and desirability; the emphasis 
now, though, is on cost and utility at the margins. The revolution also sees 
the emergence of a new theory of value: the so-called subjective theory, the 
idea that the inherent worth of a thing stems not from its cost of produc-
tion, or any inherent utility (usefulness), but rather from the personal 
desires of individuals to consume and to work. 

Orthodox economists even today recognize the emergence of the prin-
ciple of subjective value as the key shift in the rise of modern economics. 
As is often pointed out, the subjective theory allowed a reorientation of the 
focus of economic analysis from cost of production to the desirability of 
consumption. From another point of view, however, the rise of this theory 
may be seen as an ideological weapon against both Marxian economics and 
the utilitarian ethic of redistribution. The subjective theory allowed value 
to be seen as a purely individual phenomenon, dependent on nothing but 
individual whim or personal preference. 

As we shall see, the conservative implications of the subjective theory of 
value are further drawn out in the middle decades of the present century—
especially in England and the United States. In the 1930s efforts to define, 
once again, an ethic of redistribution (this time based on A. C. Pigou's 
welfare theory, among other things) come under attack from positivist 
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economists who find the attempt based on "metaphysical value judg-
ments." The ideal of subjective value, as obverse and reverse of the prin-
ciple of neutral science, becomes more than a methodological principle: 
especially in the wake of the Great Depression of the early 1930s it 
becomes a weapon in debates over how and whether the economic product 
should be redistributed. Here, as in the case of turn-of-the-century German 
sociology and mid-century positivism, the ideal of value-neutrality is pro-
posed in response to concrete political movements. To appreciate this, we 
must look briefly at the history of theories of value and the character of 
political economy prior to the sea changes of the final decades of the nine-
teenth century. 

Until sometime in the second half of the nineteenth century, theoretical 
debates in political economy centered on what Adam Smith had called the 
"Origins and Causes of the Wealth of Nations." Exchange value in the 
classical tradition was the product of nature, utility, and labor; prices were 
determined by the scarcity of an item and (especially) the effort required to 
produce it. Theory concentrated on the origins of prices and (after David 
Ricardo) the division of the social product among the various classes of 
society. 

Concerned as they were with problems of the origins of wealth, polit-
ical economists asked: why are some people poor and others rich? Why do 
some earn rents and others profits, while still others are paid wages? Marx, 
in particular, asked how it was that returns from the sale of a product 
(exchange value) are divided between the laborer and the capitalist. A key 
thesis of Marx (Engels called it one of his two great insights—the other 
being the materialist interpretation of history) was that workers are not in 
fact paid the full value of their labor; rather, the owners of labor power 
(capitalists) extract from the value of a commodity a "surplus value" which, 
when added to wages, forms the value of a commodity. The value of a 
commodity is determined by the labor required to produce it; and the ratio 
of surplus value to exchange value constitutes the degree of exploitation—
which will vary according to how much below the "true value of labor" 
wages may be driven. The revolution predicted (and called for) by Marx 
was intended to return this surplus value to workers—or, more precisely, 
to eliminate surplus value altogether along with the capitalist class that 
expropriates it. Ownership of labor by capital would cease, and workers 
would finally earn the full value of their labor, reaping what they had sown. 

The radical implications of this analysis were obvious. If the value of a 
good is the labor contained within it, why should a worker not receive in 
wages the equivalent in value of the labor he expends to make it? What 
does the owner of labor (the capitalist) contribute to production, and why 
should he deserve to extract anything at all from the process? 

By the end of the century, economists had proposed an answer. The key  
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concept in the marginal revolution of W. S. Jevons, Karl Menger, and Leon 
Walras was that the value of a commodity is "subjective"—that is, deter-
mined ultimately not by the labor it contains (or any other objective mea-
sure) but rather by how much people crave it (demand). In Archbishop 
Whately's words, pearls do not fetch a high price because men have dived 
for them; on the contrary, men dive for them because they fetch a high 
price.4  Value is "subjective" in the sense that the price of a good may have 
little or nothing to do with either its use value or the work required ro 
produce it; the key is simply its scarcity and its desirability. In Jevons' 
terms, "value depends entirely upon utility" (specifically, on the final degree 
of utility, or utility at the margin)—understood not as the use to which an 
object may be put but rather the pleasure it brings to the person who 
consumes its 

In the context of economic theory, the doctrine of subjective value 
represented a response to political imperatives raised by both the Marxian 
theory of value and the utilitarian ethic of redistribution. Yet in many dis-
cussions of these problems this political dimension is lost, and the issue 
appears to rest on nothing more than the technical question of the factors 
relevant to the determination of prices. Marx's labor theory of value is 
assimilated to that of Ricardo and the entire classical corpus, misrepre-
sented as the doctrine that the price of a good is determined by how long 
one must labor to make it.6  In fact, the labor theory in Marx's sense repre-
sented an attempt to find a measure for the degree of exploitation of labor 
in a simplified system of classical capitalism, where workers sell their labor 
for a wage, capitalists do no work, and surplus value is extracted from the 
sale of commodities. The Marxian theory of value was tied to a large' 
theory of history—namely, that workers will not stand idly by as wages are 
driven down while machinery takes over increasing parts of the productive 
process (the so-called immiseration thesis and the principle of the 
"increasing organic composition of capital"). 

One should keep in mind that two questions were central in most pre-
marginalist discussions of political economy: the technical problem of the 
origins of value, and the political or moral problem of how that value 
should be distributed. For utilitarians, a rather strong case for a more egali-
tarian distribution of wealth appeared to follow from the fact that the 
satisfaction one derives from a particular good depends on how much of 
that good one already has. In his 1848 Principles of Political Economy, John 
Stuart Mill had argued that if value is an objective good, then one must 
consider the social consequences of it going to one man rather than 
another. If the value of a good is the pleasure it brings to the person who 
consumes it, then who will benefit more from the consumption of, say, five 
pounds' worth of goods—a rich man or a poor man? The pleasure brought 
to the poor man will certainly exceed that brought to the rich man, Mill 
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argued. The consequence of this line of reasoning was that distribution 
ought, morally speaking, to be as even as possible, for only then will the 
utilitarian ideal of the greatest good for the greatest number be achieved.' 

Mill's conclusion depended upon both a utilitarian theory of value, 
according to which the social good consists in the greatest good for the 
greatest number, and the notion that one can compare the pleasures of one 
person with those of another. (Bentham once tried to quantify these 
pleasures as utils.) Conservatives in the marginalist tradition, by contrast, 
rejected the notion that the pleasures of individuals can be compared with 
one another in any quantitative fashion. W. S. Jevons, in the introduction to 
his 1871 Theory of Political Economy (a founding text in the marginal revo-
lution), stated that nowhere had he attempted to compare "the amount of 
feeling in one mind with that in another"—indeed he saw no means by 
which such a comparison could be accomplished. He conceded that the 
sensitivity of one mind might, for all we know, "be a thousand times 
greater than that of another"; but he also denied that one could ever prove 
such an assertion. Every individual mind was "inscrutable to every other 
mind, and no common denominator of feeling seems to be possible." The 
weighing of motives was therefore always to be confined "to the bosom of 
the individual."8  

The argument of the marginalists that one man's pleasure cannot be 
compared with another's depended upon a new conception of utility. 
Utility in an earlier sense had meant the use to which an object might be 
put: utility had a pragmatic implication, as in the Baconian, utilitarian ideal 
of science. For the marginalists, however, the term acquires a more 
restricted meaning. Utility becomes the pleasure derived by an individual 
from the consumption of a good or goods, whether or not that good be of 
any objective use. Utility becomes subjective in the sense that it is not an 
inherent property of a good: "the ore lying in the mine, the diamond 
escaping the eye of the searcher, the wheat lying unreaped, the fruit ungath-
ered for want of consumers"—these things have no utility at all. Utility 
reflects nothing more than "the will or inclination" of an individual toward 
a good or an act.9  

Jevons's famous marginalist insight followed from this definition—
namely, that the utility (desirability) of an object depends on how much of 
the object one already has. Water is just water; but water is of far greater 
value to a man dying of thirst than to a man already sated. The incremental 
value of a commodity declines as one obtains more of it. Jevons formulated 
this as a law: "the degree of utility varies with the quantity of a commodity, 
and ultimately decreases as that quantity increases.")  What matters most is 

the final degree of utility—the marginal utility—of a particular good'. this is 
what ultimately determines the (exchange) value of a good. 

The consequence of import to us, however, is that Jevons's marginalism  

(and specifically, his individualist/subjectivist conception of utility) repre-
sented an abandonment of the basis on which Mill's utilitarian ethics was 
built—namely, the comparability of wants. If the pleasures brought to two 
different individuals by the consumption of some good cannot be com-
pared, then how can one say that a redistribution of wealth will bring about 
a greater good for a greater number? Who can say that the pleasure brought 
to the poor by a given increment of food is greater than that brought to the 
rich? Perhaps some people's tastes are more sensitive than others; perhaps 
the rich know better how to enjoy themselves than the poor (F. Y. Edge- 
worth suggested this in his 1881 Mathematical Psychics). If preferences are 
ultimately subjective, then how can anyone really ever know how prefer- 
ences should be compared? The marginalist principle of subjective value 
was a brilliant refutation of Mill's argument for redistribution; it also 
served as a persuasive counterpoint to welfarist arguments that state sup-
port for pensions, health care, and so forth would serve the social good. 

For economists consolidating the marginal revolution, subjective value 
theory implied that a whole host of questions formerly belonging to polit-
ical economy could now be abandoned. By 1890 it is widely assumed 
among neoclassicists that questions of psychology, physiology, and soci-
ology should not be part of economics. Neoclassicists considered questions 
of the structure of the economy or alternative forms of distribution to lie 
beyond the sphere of positive economics. Jevons confessed his political 
ignorance ("about politics, I confess myself in a fog . . . I prefer to leave la 
haute politique alone, as a subject which admits no scientific treatment"); 
V. K. Dmietriev wrote that "the inclusion of the social moment in the 
system of contemporary abstract-deductive theoretical economy is impos-
sible in principle."'" Orthodox economists worried less about the political 
order and less about alternative forms of distribution. This did not prevent 
them from advocating free trade or laissez-faire; indeed, free trade and 
laissez-faire came to represent the only political ideals consistent with 
value-free science and subjective value. 

In evaluating the politics of the marginalist movement it is important to 
distinguish the origins of the theory from its impact. Marginalism was not 
initially conceived as a bourgeois response to Marx, though it was soon 
realized that the theory was admirably suited for the task. Eugen von 
Bohm-Bawerk's Capital and Interest (1884-1889) attacked the Marxist 
theory of value; a reviewer of the book in 1891 claimed that the Austrian 
marginalist had shown that "the labour theory is false, that the labourer in 
general does receive his whole product at its valuation at the time when he 
receives his wages," and that laborers therefore have no claim on the 
interest of capital." 

The most notorious neoclassical defender of capitalist economic order, 
though, was John B. Clark, whose "marginal productivity theory" stated 
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unambiguously that the wages workers receive are in accordance with the 
marginal contribution labor makes to productivity. Clark's theory was 
clearly a response to the socialist concept of exploitation. In 1890 the 
Smith College professor of economics asked: "Is present society rooted in 
inequity and does it give to a few men the earnings of many? Is a robbery in 
which three quarters of the human family are victims perpetuated and legal-
ized by the 'capitalistic' system? These things we shall know if we can find 
the forces that govern the rate of pay for labor."13  In 1899, in his widely 
read The Distribution of Wealth, Clark made it clear that the rightness of 
the socialist conception of exploitation was at stake: 

The indictment that hangs over society is that of "exploiting labor." 
"Workmen" it is said, "are regularly robbed of what they produce. This is 
done within the forms of law, and by the natural working of competition." 
If this charge were proved, every right-minded man should become a 
socialist; and his zeal in transforming the industrial system would then mea-
sure and express his sense of justice." 

Fortunately, though, value-neutral analysis revealed that labor is not in fact 
exploited under capitalism. The system is "honest"; labor is like any other 
productive input insofar as wages are determined (under perfect competi-
tion) by the productive value of labor at the margin. Labor is not robbed. 
Free competition "tends to give to labor what labor creates, to capitalists 
what capital creates, and to entrepreneurs what the coordinating function 
creates"; this is a matter of "pure fact." From such pure facts Clark derives 
an unmistakable apologia: marginal productivity theory proves "the right of 
society to exist in its present form."15  

Marginal productivity theory was widely (and correctly) interpreted as 
stating that workers "get what they deserve"; critics have more than once 
taken it as proof of the inherent conservatism of the neoclassical method. 
Neoclassicists were never entirely of one voice, though, on the political 
significance of marginalism. Some, like Clark, were outright defenders of a 
free-market status quo; others were more paternalist or reformist. Mark 
Blaug has suggested that, in many ways, classical was a more effective tool 
than neoclassical economics for defending wealth and privilege. What 
could be more despairing than Ricardo's "iron law of wages," according to 
which the natural price of labor tended toward that minimal sum required 
to allow workers "to subsist and to perpetuate their race, without either 
increase or diminution"?16  Very few neoclassicists, though, were socialists. 
John Maloney points out that it is hard to name a single neoclassically 
minded socialist economist in England prior to 1914 (with the possible 
exception of Pigou). Alfred Marshall was never fond of Clark's marginal 
productivity theory; still, even he agreed with his non-marginalist col-
leagues (Joseph Nicholson, Henry Macleod, and Henry Sidgwick, for  
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example) that one was either a "socialist" or an "economist"—but one 
could not be both.17  

If marginalists almost to a man were anti-socialistic, they were divided 
over the question of whether governments ought to take steps to lessen the 
great inequalities of day—by progressive taxation and poor relief, for 
example. Many marginalists were still utilitarians, insofar as they upheld the 
Millsian notion that the poor will derive greater pleasure than the rich from 
the consumption of a particular good. Marginalism in fact could be inter 
preted as establishing an even firmer foundation for an ethic of redistribu-
tion, given its emphasis on the declining marginal satisfaction brought to 
consumers by consumption. Edwin Cannan early in his career followed 
Mill in suggesting that "roughly speaking, the more equally a given income 
is distributed, the further it will go in producing economic welfare."18  
Pigou made even more forceful arguments along this line (see below). Until 
the taboo against interpersonal comparisons of utility was enforced in the 
1930s, marginalism could be interpreted either as conservative or reformist. 
As Maloney summarizes this period, the marginal revolution "added to 
the armoury of weapons for holding down class conflict," but it also 
"dispatched many of the self-interested excuses for preserving the status 
quo."19  

The ideological openness of early neoclassicism was not to last. In the 
twentieth century, economists in the marginalist tradition articulate a very 
narrow view of science, a view hardened by the elegance of the neoclassical 
synthesis and buoyed by the prosperity of the First World's market-based 
economies. Economic treatises ritually cite the need to distinguish positive 
from normative economics; value-free science becomes the self-expressed 
goal of dozens of economics treatises from the 1920s through the 1950s. 
The ideal of neutrality strengthens both in response to efforts to politicize 
the sciences and as positivism (or logical empiricism) comes to serve as a 
common language for empirical science. Especially in the wake of the Great 
Depression, conservative economists utilize the ideal of value-neutral sci-
ence as a weapon against efforts to replace laissez-faire by some form of 
social planning. 

Lionel Robbins's 1932 Nature and Significance of Economics was prob-
ably the single most influential statement of value-neutrality in twentieth-
century Anglo-American economic theory. It is significant not only because 
his formulation is clear ("economic analysis is wertfrei in the Weber 
sense"),2° but also because he draws explicit links between the ideal of 
neutrality and the supposed need to deny "the scientific legitimacy of inter-
personal comparisons of utility." As occupant of the prestigious Chair of 
Economics at the University of London (1929-1961), as chairman of the 
Financial Times (from 1961), and as a Life Peer ("Baron Robbins of Clare 
Market"), Robbins was a man to whom one listened. 
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What does it mean for science to be value-free in Robbins's sense? For 
one thing, it means that the economist must consider, without prejudice, 
anything and everything that falls within the category of "human behavior 
as a relationship between ends and scarce means which have alternative 
uses." Economics is therefore "entirely neutral between ends; that is, in so 
far as the achievement of any end is dependent on scarce means, it is ger-
mane to the preoccupations of the economist." The ends may be noble or 
base, material or immaterial. Fluctuations in the price of hired love are as 
explicable as fluctuations in the price of hired rhetoric; the "pig-
philosophy" (Carlyle's epithet, cited by Robbins) must be all-embracing. 

But there is a more important sense in which science, for Robbins, must 
be value-free. Like many earlier marginalists, Robbins was concerned to 
eliminate value judgments in order to stymie socialist or utilitarian efforts 
to redistribute income. The issue in question, again, was whether interper-
sonal comparisons of utility are legitimate. More sharply even than the 
nineteenth-century marginalists, Robbins rejected any and all attempts to 
compare "the different satisfactions of different individuals." The problem 
with all such efforts was that they invariably involve "judgments of value 
rather than judgments of fact"; and value judgments, in his view, were 
"beyond the scope of positive science."21  

In Chapter VI of his Essay Robbins develops this argument to its fullest, 
directing a broadside attack on the utilitarian ideal that a more egalitarian 
distribution of wealth or income might bring us closer to "the greatest 
good for the greatest number." He begins by noting that "It is sometimes 
thought that certain developments in modern Economic Theory furnish by 
themselves a set of norms capable of providing a basis for political practice. 
The Law of Diminishing Marginal Utility is held to provide a criterion of all 
forms of political and social activity affecting distribution. Anything condu-
cive to greater equality, which does not adversely affect production, is said 
to be justified by this law; anything conducive to inequality, condemned." 
Robbins suggests (with "great diffidence") that such arguments are "entirely 
unwarranted by any doctrine of scientific economics"; indeed, outside of 
England, "they have very largely ceased to hold sway." 

Robbins states in very clear terms the primary argument he is rejecting: 
"The Law of Diminishing Marginal Utility implies that the more one has of 
anything the less one values additional units thereof. Therefore, it is said, 
the more real income one has, the less one values additional units of 
income. Therefore the marginal utility of a rich man's income is less than 
the marginal utility of a poor man's income. Therefore, if transfers are 
made, and these transfers do not appreciably affect production, total utility 
will be increased. Therefore, such transfers are 'economically justified."' 
The fallacy in such an argument, he claims, is that it makes certain assump-
tions which, whether true or false, "can never be verified by observation  

introspection." The question of the comparability of different individual 
experiences is ultimately a metaphysical one: comparisons of utility fall 
"outside the scope of any positive science." Comparisons of this sort 
involve "an element of conventional valuation," are "essentially norma-
tive," and therefore have "no place in pure science."22  

Ironically, Robbins appealed to egalitarian sentiments to bolster his 
ultimately anti-egalitarian argument. How, he asks, could one ever test the 
hypothesis that a rich person receives less pleasure at the margin than a 
poor person? If someone from another civilization were to claim that his 
caste or his race was more sensitive to satisfactions than an individual from 
an inferior caste, how could we refute him? "We could not say that he was 
wrong in any objective sense, any more than we could show that we were 
right." Such conclusions might be justified in terms of convenience, but 
they are unverifiable and therefore have no place in science. Nor is it even 
possible to say what the "interests" of a group really are. Subjective value 
theory allows Robbins to argue that efforts to explain the evolution of 
political forms in terms of economic interests are doomed to fail, because 
the interests of political groups are no more capable of objective definition 
than the wants of individuals. "The concept of interest involved in all these 
explanations is not objective, but subjective. It is a function of what people 
believe and feel." We must be humble in our efforts to predict long-term 
human behavior; human interests are "ultimate data" which no amount of 
analysis can further explain. 

Robbins suggests, as a consequence, that many of the claims made in 
the name of applied economics are lacking in scientific foundation. The fact 
of diminishing marginal utility, in particular, "does not justify the inference 
that transferences from the rich to the poor will increase total satisfaction." 
Not does it tell us "that a graduated income tax is less injurious to the 
social dividend than a non-graduated poll tax." However one might judge 
the social utility of such measures, conclusions of this kind cannot be 
derived from "the positive assumptions of pure theory." Historical connec-
tions between the development of economic theory and utilitarianism are 
purely accidental; the two have no logical connection. 

Robbins pushes this argument one step further. Suppose it were the case 
that the conventional assumptions of utilitarianism are true, that we could 
in fact measure the satisfactions obtained by two different individuals from 
a given good. Suppose even that we could show that certain policies would 
therefore augment social utility—would this mean that we ought to imple- 
ment those policies? Not at all. "For such an inference would beg the whole 
question whether the increase of satisfaction in this sense was socially 
obligatory. And there is nothing within the body of economic generaliza- 
tions, even thus enlarged by the inclusion of elements of conventional valu-
ation, which affords any means of deciding this question. Propositions 
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involving 'ought' are on an entirely different plane from propositions 
involving 'is.' "23  

Robbins's attack on the utilitarian ethic of redistribution provided a 
powerful argument against liberal economic reforms. It is no great mystery 
who Robbins had in mind in making his criticisms. Though he does not 
mention him byname, A. C. Pigou's mildly socialist welfare economics (the 
so-called material welfare school) was clearly one of his primary targets. In 
1912, the successor to Alfred Marshall's chair of political economy at Cam-
bridge had published his Wealth and Welfare in which he argued even more 
forcefully than Mill that the economic welfare of a community was likely 
to be augmented "by anything that, leaving other things unaltered, renders 
the distribution of the national dividend less unequal." For proof, Pigou 
appealed to the principle of diminishing marginal utility, from which he 
argued that a transference of wealth from rich to poor would enable "more 
intense wants to be satisfied at the expense of less intense wants," thereby 
increasing the aggregate sum of the community's satisfactions. (Pigou sug-
gested as one possible measure of inequality the mean square deviation 
from the mean income.) Pigou's ideas found sympathizers among both lib-
erals and socialists of the Fabian variety; his book, which appeared in sev-
eral editions through 1932, helped to keep alive the notion that an analysis 
of the impact of inequality on welfare could be a legitimate part of eco-
nomic science.24  

Critics of Pigou's "welfare economics," however, were able to turn to 
Pareto, Robbins, and recent positivist literature to rule out of court any 
such considerations. In fact, an entirely new branch of theory—a self-styled 
"new welfare economics"—grew out of the insight that it was impossible 
to aggregate the utilities of individuals (to compose a "social utility func-
tion") without weighting the utilities of various individuals in some fashion. 
Drawing from Pareto as well as from Robbins, economists reasserted the 
principle that satisfactions may be ranked but not quantified; the focus of 
analysis shifts from cardinal to ordinal utility. 

After Robbins, the key figure in this transition to a "new welfare eco-
nomics" was J. R. Hicks. In an article in the 1939 Journal of Economics, the 
Cambridge don claimed that it was not in fact beyond the scope of eco-
nomics "to lay down principles of economic policy, to say what policies are 
likely to be conducive to social welfare, and what policies are likely to lead 
to waste and impoverishment." The purpose of economics was to explain 
and to predict; but economists were not in the "dreadful" position of 
having to avoid altogether questions of economic policy. There was a 
danger in allowing "economic positivism" to lead one to shirk such 
issues—a danger that might very well lead to the "euthanasia of our sci- 
ence." Hicks was enough of a positivist, however, to believe that interper-
sonal comparisons of utility were illegitimate; indeed, his self-appointed  
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task was to cleanse welfare economics of the value judgments that had 
sullied the science since Pigou, to render it "immune from positivist criti-
cism."25  The ciaims allowable in the new welfare economics were in fact 
drastically narrowed from those of Pigou and earlier utilitarians. 

The key insight for the pioneers of the new welfare economics of the 
1930s was that one could still make certain modest claims about overall 
economic efficiency (welfare) without making interpersonal comparisons c•f 
utility. However one weighted the value of five pounds to a rich man or a 
poor man, it was certainly true that a policy which made at least one person 
better off, without making anyone worse off, could be considered an 
improvement. Welfare economists followed Pareto in defining an optimally 
organized economy as one where "every individual is as well off as he can 
be made, subject to the condition that no reorganization permitted shall 
make any individual worse off."26  

The consequence of this approach, however, was to remove entirely the 
question of inequality from calculations of economic welfare. An economy 
is "optimal" in Hicks's (and Pareto's) sense if the marginal rate of substitu-
tion between any two commodities is the same for everyone who consumes 
them both and for everyone who produces them both. "Welfare" in this 
sense is simply a measure of aggregate economic efficiency, shown to be 
equivalent to the conditions required for markets to clear and for prices to 
be stable. An economy may be "optimal" according to the new welfare 
economics even if half the population is fantastically rich and the other half 
starving. All that is required is that the situation be such that a change will 
not make anyone better off without making someone else (even the very 
wealthy) worse off. Questions of distributive justice are ruled out of court, 
given that these are questions on which there can be no "identity of 
interest" and thus no "generally acceptable principle."27  

From a point of view internal to the neoclassical theory, the shift from 
cardinal to ordinal utility represented a simplification of technical assump-
tions, one that allowed the translation of Marshall's utility theory into 
Edgeworth's and Pareto's indifference curves. "Marginal utility" becomes 
"marginal rate of substitution," and hidden value judgments are expunged. 
From a political or philosophical point of view, however, the shift allowed 
one to eliminate whatever vestiges remained of the utilitarian notion that 

more egalitarian distribution of income is preferable from a welfare-
theoretical point of view. J. R. Hicks made this clear in 1939: "If one is a 
utilitarian in philosophy, one has a perfect right to be a utilitarian in one's 
economics. But if one is not (and few people are utilitarians nowadays), one 
also has the right to an economics free of utilitarian assumptions."28  

I do not want to leave the impression that value-free economics and 
its associated ideological baggage was unopposed. Indeed it is hard to 
name an orthodoxy more embattled, refuted, and despised—or one more 
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entrenched, homogeneous, and powerful. If classical economics was reviled 
as the "dismal science" or "pig-philosophy" (Carlyle's coinages), if the 
classical economist was "a one-eyed flat fish with the side on which there 
was an eye always in the mud" (Ruskin's words), neoclassical economics 
became the object of even sharper derision. Marxists blamed the theory for 
ignoring productive relations (reducing workers, management, and firms to 
equally abstract "consumers" and "producers"); institutionalists com-
plained that the doctrine was ahistorical or "predarwinian" (Thorstein 
Veblen's term). Neoclassicists have been accused of ignoring the power of 
producers over consumers (through advertising, for example); they have 
been faulted for their narrow focus on the short run, the static, the individ-
ualistic. Critics have charged neoclassicism with unrealistic assumptions 
(perfect competition, complete information, rationality); the "queen of the 
social sciences" has been charged with either ignoring or violating the 
cumulative wisdom of psychology, sociology, and anthropology. The style 
of inquiry has also been the subject of scorn. Joseph Nicholson early in the 
present century complained that the Marshallians and the Pigouese had 
mathematized the truths of economics to the point of making them 
"unintelligible or vapid." Radicals have long branded neoclassical eco-
nomics a "bourgeois cul-de-sac," a kind of exclusivist, Orwellian New-
speak preventing genuine economic discussion from taking place. John 
Maloney notes that, even a hundred years ago, the failure of most econo-
mists to address questions of distribution, housing, legal justice, and so 
forth so outraged the general public that, for many, to profess economics 
was to deny ethics.29  

Apart from questions of relevance and realism, one of the most persis-
tent charges against neoclassicism has been that it serves as an elaborate 
apology for free-market capitalism. Marginalism is accused of being an 
elaborate tautology designed to show that what is must be—Joan Rob-
inson thus asserts that "the whole point of utility was to justify laisser 

faire." Such suspicions surfaced occasionally even from within the neo-
classical camp. Philip Wicksteed in 1914 recognized that a great deal of 
economic literature was "little better than apologetics, welcomed by those 
whose consciences need a soothing syrup." Gunnar Myrdal in 1930 pub-
lished a book-length attack on the "uncompromising laissez-faire doctrine" 
put forward by Gustav Cassel and others in the 1920s—especially its 
pretensions to value-neutrality. Myrdal argued, by contrast, that "without 
value judgements, the whole notion of a social conduct of economic affairs 
is meaningless." 'What he objected to were political pronouncements—
whether Marxist or laissez-faire—put forward in the name of science. 
When in 1954 he updated his critique, he ridiculed the new welfare eco-
nomics as "not even new wine for the old bottles."3° 

In America, institutional economists were among the most persistent  

critics of neoclassical orthodoxy. Thorstein Veblen, in a long-standing 
battle with apologists such as Clark, defended a more anthropologically 
oriented economics that would chronicle the evolution and diversity of 
human tools and institutions 31  The goal of economic science was to 
explain economic institutions, not to glorify the equilibration of prices. 
According to Veblen, "predarwinian" economists (including most of his 
twentieth-century colleagues) had imputed habits of business calculation to 
the population more generally, fetishizing marktt institutions as if eco- 
nomic activity were exclusively a matter of buying and selling. "Business 
enterprise" he contrasted with "the machine process"—making money 
versus making goods. The latter was the main force advancing civilization, 
the former the greatest force retarding it.32  Veblen stressed the need to 
understand nonrational aspects of human behavior—conspicuous con-
sumption and waste, adherence to religious or economic dogmas, resis-
tance to innovation, and so forth. Humans were as much creatures of 
instinct and habit as of rational calculation. His cynicism concerning the 
triumph of "imbecile institutions" set him apart from most of his col-
leagues, for whom the analysis of market equilibria was the be-all and 
end-all of economic theory. Veblen was probably the most widely read 
American economist in the early decades of the twentieth century, yet by 
rejecting price theory he eventually forfeited his right—in the eyes of the 
neoclassicists—even to call himself an economist. 

Wesley Mitchell followed somewhat cautiously in Veblen's footsteps. 
He lectured at Columbia and the New School for Social Research from 
1913 to 1937, emphasizing always that economics must remain "primarily a 
discussion of public policies."33  True to Veblen's teachings, Mitchell 
argued that excessive devotion to technical acrobatics could mask the 
larger institutional structures economists must appreciate to understand 
cause and effect. As founding director of the National Bureau of Economic 
Research (1920-1945), Mitchell initiated a broad range of empirical and 
statistical studies (of business cycles, for example) to remedy the abstract 
formalism of orthodox theory. 

After Veblen, though, the most persistent institutionalist critic of neo-
classical orthodoxy was the maverick Texan economist, Clarence Ayres. 
Ayres, like Mitchell, was a student of Veblen, but also of the pragmatist 
John Dewey, from whom the heterodox economist gained a more philo-
sophical approach to economic criticism. In 1935 Ayres debated Frank 
Knight in the pages of the journal Ethics, challenging the Chicago econo-
mist to admit that neoclassical theory, far from being "neutral" on ques-
tions of politics, was actually a celebration of the market and market insti-
tutions.34  Knight, one of the architects of Chicago School economics, 
conceded that the "social equilibrium of price theory" was morally ideal 
only to the extent that "the distribution of resources among individuals is 
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itself ethical."35  This was a substantial concession, one which many of 
Knight's less reflective students would not be prepared to acknowledge. 

Ayres's criticism went even further, though. Ayres followed Howard 
Becker in arguing that the neoclassicist world view presumed a static, "nat-
ural order" conception of human nature. Neoclassicists had failed to recog-
nize market institutions as historical phenomena. More than this, they 
failed to recognize that there were productive and unproductive goods, 
ways of making a living that promote the "life-process" and others that are 
injurious. The abstraction of all human interaction into prices obscured 
these larger, technological and institutional issues—issues that would 
broaden economic theory to include inquiries into questions of technolog-
ical development and social policy. Ayres sought to develop a value theory 
where value was more than price, more even than the worth of a product; 
science, too, was something much broader than most economists were 

willing to grant.36  
How are we to explain the popularity of the ideal of value-freedom in 

mid-twentieth-century economic theory? Critics such as Veblen or Ayres 
were peripheral to the profession; many economists today will probably 
never have read either of them (many will probably never even have heard 
of Ayres). It would be easy to imagine that value-neutrality was simply part 
of a larger effort to streamline and purify economic science; this might be 

the kind of explanation provided by someone who believes that as a science 
grows, so does its reliance on abstract mathematics or its distance from 
practical problems. This was the interpretation of Samuelson, for example, 

in his Foundations of Economic Analysis;37  similar arguments were put for-

ward by German social theorists in the Werturteilsstreit. Many economists 

today would probably see the question in these terms. 
One might also imagine that the triumph of neutrality stemmed from 

the influence of Vienna School positivism. Yet Robbins himself rejected 
any such imputation, and links between his work (or that of Hicks) and 
logical positivism of the Viennese sort are actually quite difficult to estab-
lish. Behaviorism, in Robbins's view, was an inadequate foundation for 
economics, as was Gustav Cassel's strict Ausschaltung der Wertlehre. When 

Robbins was accused of being a positivist (by R. W. Souter), he could hon-
estly respond that he intended nothing of the sort, that it was from no less a 
figure than Max Weber that he had learned the ideal of value-neutrality. 
Robbins frequently cited Weber in support of the idea that science ought 
to be value-free.38  

Terence Hutchison was one of the few prewar economists with clear 
links to Viennese logical positivism. Hutchison lectured at the University of 
Bonn from 1935 to 1938, returning to the United States armed with the 
tools and ideals of logical positivism gathered from what remained of the 
Vienna Circle. In his 1938 Significance and Basic Postulates of Economic  
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Theory, he introduced the vocabulary of the Vienna School to American 
debates on the place of values in science. Like others in the positivist camp, 
Hutchison devoted a great deal of attention to the so-called demarcation 
problem—namely, how one was to distinguish properly between "science 
and pseudo-science." Hutchison maintained that economics must exclude 
propositions that could not be put to empirical test—whether those be 
expressions of "ethical uplift or persuasion, political propaganda, poetic 
emotion, psychological 'association', or metaphysical 'intuition' or specula-
tion." There had to be "some effective barrier" for excluding such expres-
sions from economic science.39  

In the middle of his chapter on "Science and Pseudo-Science," Hutch-
ison made it clear that the fascist perversions he had witnessed in Bonn 
were among the enemies his positivist method had been designed to 
combat: 

The most sinister phenomenon of recent decades for the true scientist, and 
indeed for Western civilization as a whole, may be said to be the growth of 
Pseudo-Sciences no longer confined to hole-and-corner cranks or passive 
popular superstitions, but organised in comprehensive militant and perse-
cuting mass-creeds, attempting simply to justify crude prejudice and the lust 
for power. There is, however, one criterion by which the scientist can keep 
his results pure from the contamination of pseudo-science[:] " . . . the 
appeal to fact." 

The positivist "appeal to fact" would allow one to distinguish between true 
science and propaganda; it would provide a barrier against the rising tide of 
pseudo-science. Warning against the dangers of dividing science into 
Nordic and Jewish, proletarian and bourgeois, Hutchison cited Pareto's 
admonishment to remain "absolutely" in the logico-experimental field, 
refusing to depart from it "under any inducement whatsoever.")  

Hutchison was not, however, one of those swept up in the "ordinalist 
revolution." He did not believe that interpersonal comparisons of utility 
were illegitimate; indeed he devoted the final pages of his treatise to arguing 
that the old-style welfarist arguments for redistribution were verifiable in 
terms of the sense people attach to words in ordinary usage. It was simply 
not true to say that such comparisons were outside the realm of testable 
experience. Nor did he believe those who claimed (Ludwig von Mises, for 
example) that economic science had demonstrated that "a liberal, capi-
talist, laissez-faire economic policy leads to maximum returns for the com-
munity or to greater returns than any collectively planned economic 
policy." Hutchison opposed the a priori defense von Mises offered of eco-
nomic liberalism against socialist planning, especially his view that science 
had succeeded in showing that every conceivable substitute for the capi-
alist social order was inherently "contradictory and nonsensical."4' 
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Hutchison, I should repeat, was somewhat unusual in his explicit use of 
Vienna School vocabulary to scrutinize the science of economics. Other 
traditions—operationalism, for example—were moving to restrict the 
focus of inquiry to the empirically verifiable, and economists borrowed 
freely from these traditions.42  However one traces the intellectual lineages 
of this period, the origins of value-neutrality in economics cannot be 
sought only in the influence of this or that school of thought. The filiation 
of ideas is important, but it does little to explain why particular doctrines 
or methods become popular at certain times, why others disappear. As in 
the case of the Werturteilsstreit, the value-neutrality of mid-century eco-
nomics was advocated not in the abstract but in response to specific polit-
ical movements: socialist or welfare economics, fascist triumph in Europe, 
economic collapse at home. For conservatives such as Robbins, neutrality 
served to defend a separate and private sphere of values (and property!) 
against the encroachment of science or so-called rational planning; for pro-
gressive liberals like Hutchison, value-neutrality provided a bulwark against 
efforts to politicize science in the name of race or class. Value-neutrality in 
both cases provided a means of demarcating science from pseudo-science, 
sense from supposed nonsense. 

John Maloney has made a persuasive case that the rise of value-
neutrality can be understood as part and parcel of the professionalization 
of economics. The fact that economics was professionalized under an 
exclusively neoclassical banner helped to cement the links between neu-
trality and marginalism. By 1880 there was a strong correlation between 
enthusiasm for the marginal revolution and the belief that science must be 
value-free. Marginalism and positivism indeed "fed on one another," and 
the reasons were at least partly strategic. In W. J. Ashley's mind, neutrality 
was the economist's best hope for retaining both scientific rigor and polit-
ical influence. Edwin Cannan made a similar argument in 1904. Maloney 
suggests that neutrality may have become popular among professional 
economists for the simple reason that economists were likely to be chosen 
from among those people "who either approve of existing society or trust 
existing politicians to try and do something about it."43  

Maloney, apparently following Schumpeter, distinguishes between eth-
ical and ideological neutrality:" It is easy to avoid "value judgments," if all 
that is meant by this is that one avoids statements to the effect that x is 
good or y ought to be done. This is a simple matter of grammar, and it was 
easy for economists to proclaim their interests purely "technical" (or theo-
retical). In Robbins's terms, the difference between an economic and a 
technical problem was simply that whereas in a technical problem the end„ 
is one and the means are many, an economic problem is one where both the; 
ends and the means are many.45  

Maloney points out that statements may be ideologically charged eve  
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if ethically neutral—even, that is, if they contain no specific moral impera-
tive. The example he gives is one from Cannan: "Among well-to-do people 
there is not one person in a hundred who will not work more rather than 
less in consequence of an increase in taxation." The statement does not 
explicitly advocate a policy, but it is hard to deny that it is ideologically 
charged, even if it is empirically verifiable. There are many such statements 
in the neoclassical corpus. (Indeed, Maloney says, the decision to restrict 
the scope of economics to value-neutrality may itself be an ideological 
decision, insofar as it is based "less on satisfactory evidence than on an 
unfulfilled wish to believe.") Ideology enters economics insofar as specific 
theories may be more or less tightly bound to particular world views—so 
much so that in elaborating a theory one ends up servicing a world view, 
regardless of what one thinks of the world view in question. Economists 
use theory, but theory also uses economists. Such was the case, Maloney 
suggests, with the marginal revolution. By the beginning of the twentieth 
century it is difficult to be an economist without adopting marginalist prin-
ciples. The power of professionalization was (and is) such that economists, 
once trained as marginalists, find it difficult to be anything else: "automatic 
adherence to the neoclassical paradigm of anyone who could handle it is 
the most disquieting aspect of the professionalisation of economics."46  

Ideology lies in where one situates the burden of proof, which in turn 
depends on the starting point of inquiry, which depends on the tools avail-
able for analysis. The ideology of the neoclassical system lies in its implicit 
(sometimes explicit) acceptance of the market economy as the natural 
economy. Marginalists were, and generally remain, partisans of the 
morality of the invisible hand—the libertarian notion that governments 
govern best when governing least and that free markets produce a maximal 
satisfaction of consumer wants. Even if one wants to defend a mixed 
economy (capitalist and state-interventionist), the neoclassicist must start 
with a competitive market, perfect information, and the rest, and then relax 
these assumptions to incorporate perturbations. Where one starts, and 
where one relaxes, says a great deal about the ideology in question. With 
the market as the norm and nonmarket "intervention" (the very word 
presumes a market norm) the deviation, uncertainties will weigh in favor of 
free-market solutions. As Maloney notes, the neoclassical paradigm is best 
at uncovering reasons why government intervention is not needed in a par-
ticular case: 

The neoclassical telescope primarily helps the economist to see why superfi-
cially undesirable features of capitalism do not lead to a loss of welfare, or 
why the State's remedy may be worse than the disease. Incomes policies, 
minimum wage laws, anti-pollution laws (rather than taxes), laws to halt the 
"brain drain", are all "common sense measures" whose rationale is reduced 
by neoclassical analysis. The nature of the neoclassical paradigm fits it best 
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to the task of showing up cases where, contrary to "common sense", gov-
ernment intervention is not desirable.47  

This, then, is the problem with the philosophical orthodoxy of neo-
classical economics—the view that holds that values enter into the choice 
of problems but not the substance of the results. The problem with this 
view is that it ignores the fact that people live by their tools. If economic 
tools are sharp for the market and dull for planning, it is hardly surprising 
that the tools have tended to favor certain policies over others. 

In the science of economics, value-neutrality is commonly defended as part 
of what it means for a discipline to become scientific. It is also a tool for 
defining the proper bounds of scientific discourse. Economists have used 
this tool in different ways at different times, but its primary social function, 
especially in the twentieth century, has been to discourage certain struc-
tural and ideological questions—concerning alternative systems of pro-
ducing or distributing wealth, for example, or how innovations should be 
encouraged or managed—from becoming the objects of theoretical dis-
course. Neutrality in the tradition of positive economics is not just a 
defense of the right of the discipline to call itself a science; it is an instru-
ment for the creation and defense of economic and political order. 

14 

Emotivist Ethics 

The purpose of this book is to explore the origins of the ideal of value-free 
science. So far we have concentrated on positivist views of science—but 
positivism is also a theory of values and we may ask: what is the positivist 
conception of values? We've already seen how for Weber, value-free science 
was proposed in order to guarantee "science-free values"; we have also seen 
how, for neoclassical economists, the ideal of value-freedom played an 
important part in the defense of the free-market economy. Here we look at 
the writings of the British analytic philosopher Alfred J. Ayer, the foremost 
exponent of a specifically positivist, or emotivist, ethics and the greatest 
champion of that twentieth-century irony: value-free moral philosophy. 

Positivism, I should repeat, is a theory of values as well as of science.' 
More specifically, it is a theory of the relation of facts and values. Critics of 
positivism, who tend to concentrate either on the theory of science or the 
theory of values, have given insufficient attention to both sides of the 
divorce. So convincing has the positivist separation of facts and values 
become that critics usually accept this part of the positivist terrain even as 
they criticize other parts. Where is the discussion of ethics in Kuhn, or 
Hanson, or Feyerabend, or the more recent critics of positivist science 
theory, such as Barnes, Bloor, or Latour? Where is the discussion of science 
or science policy in Hudson, or Urmson, or Railton? The leading questions 
in postwar philosophy of science have been those concerning the relation 
of observation and experiment; problems of science and society, science 
and ethics, have remained on the margins. 

For Weber, as we have seen, values were "that about which men can 
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ultimately only fight." The positivist tradition relied upon a similar concep-
tion of ethics, a conception that went under the name of the "emotive 
theory" of ethics. The emotivist theory was first set forth in I. A. Richards 
and C. K. Ogden's 1923 The Meaning of Meaning, a book in which the 

authors suggested that good was "a unique, unanalysable concept" refer-
ring, literally, to nothing: a statement that this or that object or action is 
"good" represents nothing more than "an emotive sign expressing our atti-
tude" toward that object or action, perhaps eliciting similar attitudes in 
other persons? Ogden was the inventor of Basic English, the 850-word 
vocabulary that was to serve as a common introductory medium of expres-
sion for the English language; Richards was a literary critic known primarily 
for having launched the internalist, antihistorical movement known as 
"new criticism." 

The most powerful exposition of the emotivist theory, however, was 
that presented in chapter 6 of A. J. Ayer's Language, Truth and Logic, a 
work that caused a sensation when it first appeared in January, 1936. Ayer 
had studied briefly in Vienna (1932-1933), after which he found himself in 
close agreement with "those who compose the 'Viennese Circle', under the 
leadership of Moritz Schlick, and are commonly known as logical posi-
tivists."3  His conception of philosophy was both extraordinarily narrow 
and extraordinarily bold: narrow, because philosophy was to restrict itself 
to the clarification of the propositions of science "by exhibiting their log-
ical relationships, and by defining the symbols which occur in them"; yet 
bold, because the young philosopher (not yet twenty-five when he finished 
the book) was proposing a scheme that was advertised as putting an end, 
once and for all, to "conflicting philosophical parties or 'schools.' " 

The means by which this was to be achieved were simple. Philosophy, in 
his view, should concern itself only with logical questions (empirical ques-
tions were the province of the individual sciences). Propositions were to be 
distinguished as one of three kinds: logical, empirical, or metaphysical. The 
metaphysical were to be dismissed, the empirical were to be investigated by 
science, and the logical (or analytic) were to be analyzed to determine 
whether they were necessarily true or necessarily false. Philosophy was to 
become "the logic of science," and ethics (or what remained of it) was to 
become a subbranch of that logic. 

Ayer turned to ethics in order, as he put it, to maintain "the general 
consistency" of his view—specifically, to defend his view that all synthetic 
propositions are empirical hypotheses. (Aesthetics and ethics appeared to 

pose a problem for his "radical empiricism.") Following Hume, Ayer 
divided all genuine propositions into two classes: questions of logic 

(Hume's "relations of ideas") and questions of empirical fact. All other 
propositions (metaphysical ones, for example) were not genuine—indeed 
they were, in his terms, literally nonsensical. 
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Moral judgments, in particular, fit within neither of these categories and 
therefore were not "genuine." Ayer divided statements of traditional eth-
ical philosophy into four types: definitions of ethical terms, descriptions of 
moral behavior, "exhortations to moral virtue," and ethical judgments 
proper. Only the first of these (in his view) had a place in moral philosophy; 
the others either belonged to other disciplines or had no meaning what-
soever. Descriptions of moral behavior belonged to psychology or soci-
ology; exhortations to virtue were not propositions at all but simply "ejacu-
lations or commands which are designed to provoke the reader to action of 
a certain sort." Nor did ethical judgments themselves belong in ethical 
philosophy, given that they are neither "definitions nor comments upon 
definitions." 

This is the irony of Ayer's positivist ethics: "A strictly philosophical 
treatise on ethics should therefore make no ethical pronouncements." Eth-
ical philosophy was to restrict itself to the analysis and definition of ethical 
terms; positivist ethics, like positivist science, was to be value-free.5  

Ayer was concerned that his rejection of any empirical foundation for 
ethics might leave the path open to absolutist or intuitionist ethics. 
Rejecting both absolutism and naturalism as untestable, and therefore 
meaningless, the alternative he proposed was emotivism. The key idea in 
emotivism is that judgments of the value of a thing are expressions of emo-
tion which can be neither true nor false. An ethical judgment in a sentence 
adds nothing to the content of that sentence: the statement "You acted 
wrongly in stealing that money" says nothing more than that "You stole 
that money." The purely evaluative statement "stealing is wrong" does not 
contradict the statement "stealing is right," because neither statement has 
empirical content. Neither is a genuine proposition in the sense Ayer has 
defined, namely, that a statement must be analytic or synthetic. Ethical 
terms express or arouse emotion, but they do not convey meaning. The 
sentences of "a moralizer" therefore cannot be judged true or false; indeed, 
they have "no objective validity whatsoever."6  

Ayer's text was remarkable for its influence. From 1936 to 1939, the 
British journal Mind published ten articles or discussion notes devoted to 
the book (Wittgenstein's Philosophical Investigations, by contrast, received 
only one such discussion in its first four years after publication). By 1986 
the book had gone through twenty-seven printings and at least fourteen 
translations—including Catalan, Mahrathi, and Italian Braille. It has never 
gone out of print; the American Dover paperback alone by 1977 had sold 
more than 270,000 copies. The editors of a recent volume of essays on the 
book state rather presumptuously that "only a few" British philosophers 
could claim never to have fallen under its spell! 

Ayer's emotivism was, however, as much a symptom as a cause; the 
strong analytic bent of British moral theory had been building since the 



011K.IFi'; 

204 Emotivist Ethics 

early part of the century. In 1903 G. E. Moore of Trinity College, Cam-
bridge, had published his Principia Ethica, a book that aroused nearly as 
much controversy as Ayer's, purporting as it did to present (following Kant) 
a "Prolegomena to any future Ethics that can possibly pretend to be scien-
tific."' The thesis of the book, one of the founding documents in the 
British analytic school, was that the idea of "good" is simple and indefin-
able—that is, that there is nothing common to things or actions which 
makes them good or evil. The good of a thing or action is something we 
intuit; we do not derive it from other qualities of things. 

Moore is chiefly known today for his uncompromising attack on "natu- - 
ralistic ethics" and especially on what he called the naturalistic fallacy: the 
effort to identify "good" with something other than itself or, as more com-
monly expressed, the effort to derive ought from is, values from facts. 
Those guilty of committing the naturalistic fallacy included Jeremy Ben-
tham, the hedonist (reducing good to pleasure); J. S. Mill, the utilitarian 
(reducing good to sentiments of the majority); the devoutly religious 
(reducing good to the will of God); Marxists (who assume that the good 
can be reduced to allegiance to ultimate historical victors); and pragmatists 
(who want to reduce good to consequences). Such efforts were fallacious 
because—as Hume was later said to have shown9—you cannot derive good 
from something it is not. Good is not a natural property of a thing; some-
thing is good or evil irreducibly, that is, we cannot claim that it is good 
because it shares a particular property with something else (pleasure, the 
will of God, or evolutionary success, for example). Ethical propositions can 
be neither proven nor disproven; good is not to be judged by its conse-
quences, as is the case for utilitarians or pragmatists. 

Moore was immensely popular among those who gathered under the 
flag of the Bloomsbury circle. Abraham Edel describes how, as a student at 
Oxford in the late 1920s, controversies raged about the relation of "the 
good" and "the right"; these were questions "over which deep passions 
were roused and on which a man's whole welfare in this cosmos seemed to-

depend."1° Moore's apostles followed him like a guru: after reading the' 
Principia, Lytton Strachey wrote to Moore that he had "wrecked and shat- 
tered all writers on Ethics from Aristotle and Christ to Herbert Spencer and 
Mr Bradley." Moore was supposed to have been the first to apply the 
scientific method to moral reasoning: "henceforth, who will be able to tell 
lies one thousand times as easily as before? The truth, there can be no 
doubt, is really upon the march. I date from Oct. 1903 the beginning of the 
Age of Reason."11  

Insofar as the analytic philosopher's "age of reason" can be said to have 
begun with Moore, it culminated in the two decades following his 1921-
1947 editorship of Mind. By the time Ayer published his Language, Truth 

and Logic in 1936, others in the positivist/analytic camp had begun to  
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argue that ethical terms have only emotive significance. Wittgenstein in his 
1921 Tractatus had asserted that "if there is any value that does have value, 
it must lie outside the whole sphere of what happens and is the case." 
Moral and scientific discourse were to be sharply distinguished; and ethical 
judgments were literally meaningless. Schlick and Carnap put forward sim-
ilar views. Schlick suggested that "the sense of every proposition con-
cerning the value of an object" consisted merely in the fact that the object, 
or the idea of it, "produces a feeling of pleasure or pain in some feeling 
subject"; Carnap had stated that ethical propositions have no "theoretical 
meaning."12  Similar arguments were put forth by Charles L. Stevenson in 
1937 and 1944,13  by which time emotivism had become one of the leading 
moral theories of the analytic camp. The Philosopher's Index for the period 
1940-1966 lists more than a hundred articles on the topic. Books, interest-
ingly, were less common: as G. J. Warnock later put it, many felt by the 
1950s that the age of philosophical books had come to an end, that philos-
ophy would henceforth advance through piecemeal studies of a less system-
atic character. (Wittgenstein is said to have told C. Lewy about this time 
that his philosophy couldn't be "continued," it could only be "applied.")" 

As influential as Ayer's theory was, it was also subject to strong criti-
cism. Time magazine blamed the book for the rise of fascism;" the Jesuit 
M. C. D'Arcy criticized the book in the June 1936 issue of Criterion. 
E. W. F. Tomlin's review in the September issue of Scrutiny was one of the 
most savage. Tomlin claimed that he had never read a book revealing such a 
combination of "immaturity, loose thinking and wholly unwarranted cock-
sureness." Ayer's separation of emotive and scientific propositions was dan-
gerously close to faculty psychology; the chapter on emotivism was "surely 
the most puerile piece of casuistry that a philosopher has ever put forward 
in the name of reason." Tomlin also criticized the young Oxford don for his 
implicit assumption that, for twenty-five centuries, philosophers had been 
talking nonsense. Ayer himself eventually conceded that his moral theory 
had been "much too crude."" 

Analytically minded historians of moral philosophy have tended to view 
emotivism as a critical response to G. E. Moore's nonnaturalism. Moore 
saw "good" as something that, though nonnatural, was nevertheless objec-
tively real and knowable by intuition; the emotivists, by contrast, saw 
moral claims as literally meaningless. Emotivists rejected both subjectivist 
and objectivist accounts of value, preferring instead to see moral claims as 
meaningless outbursts of emotion, the way a person grunts when uncom-
fortable or sighs when experiencing pleasure.'? From a larger view, how-
ever, it is possible to argue that emotivists and nonnaturalists such as 
Moore were actually in agreement on a number of issues. Both rejected the 
derivability of values from facts; both took the morality of the judge to be 
more important than the morality of the agent. Both saw the key to moral 
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philosophy in the analysis of moral language, and both conceived of the 
moral philosopher as a spectator to moral practice. 

This same basic point of view could still be found in the 1980s. The 
distinction was typically made between moralism and moral philosophy. 
W. D. Hudson made this distinction on the very first page of his 1983 
Modern Moral Philosophy, siding with the latter against the former, arguing 
that the task of moral philosophy must be to analyze the logic of moral 
discourse, not to render moral judgments or teach moral values: 

This book is not about what people ought to do. It is about what people are 
doing when they talk about what they ought to do. Moral philosophy, as 1 
understand it, must not be confused with moralizing. A moralist is someone 
who uses moral language in what may be called a first-order way. He, qua 
moralist, engages in reflection, argument, or discussion about what is 
morally right or wrong, good or evil. He talks about what people ought to 
do . . . a moralist, as such, is interested in ethics; and a moral philosopher, 
as such, in metaethics." 

"Metaethics" for the analytic philosopher means value-free ethics; dis-
course about ethics, but not ethical discourse. The task of moral philos-
ophy in this view is to clarify the logic of moral judgments—not to say 
what is right or wrong, but to say what is meant when others say what is 
right or wrong. 

Analytic metaethics was, of course, a very different project from class-
ical conceptions of morality. Socrates asked "What is justice?" not "What 
is the language of justice?" Aristotle objected to Plato's purely contempla-
tive approach, but still he asked for philosophers to inquire into how one 
goes about achieving the good life in a reflective manner. Aristotle distin-
guished between theoretical and productive sciences: ethics was to be a 
productive science in this sense—a science practiced not simply for its own 
sake (as he says was true for astronomy and geometry) but in order to 

produce something. The purpose of inquiry into ethics was to produce the 
good, as the goal of medicine was to produce health. Modem moral philos-
ophy—at least in the sense of Hudson and many of his analytic col-
leagues—rose above the question of whether there is or even should be 
justice. Ethics was "the logical study of the language of morals" (Hare);19  
philosophers were to limit themselves to discussing "moral reasoning" 
because we can never really know what is morally good. We can only know 
what people say is good. 

As early as the 1940s, even some within the analytic tradition had 
rejected such a narrow conception of philosophy. Stuart Hampshire criti-
cized the emotive theory, along with the larger Kantian notion of an 
unbridgeable separation between moral and factual judgments on which it 
was based. Hampshire pointed out that Hume himself had never denied  
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that moral judgments are based on arguments about matters of fact—he 
had only showed that such arguments are not compelling in the sense that 
deductive arguments are. Distinguishing between the morality of the agent 
and the morality of the judge, Hampshire suggested that though analytic 
philosophers had become obsessed with the latter, the former was actually 
the more genuine and fruitful sphere for moral inquiry. Moral philosophy 
should be about how to deliberate about policy, and not restricted to the 
logic and language of moral sentences.20  Others in the analytic camp cau-
tioned that a purely metaethical approach to morality left much to be 
desired: P. H. Nowell-Smith, reviewing R. M. Hare's Language of Morals, 
noted that "nothing that we discover about the nature of 'moral judgments 
[from a theory such as Hare's] entails that it is wrong to put all Jews in gas-
chambers."2' Metaethics, in other words, tells us very little, if what we are 
interested in is finding out what is right or wrong. 

American pragmatists rejected in even stronger terms the idea of ethics 
as an autonomous discipline. John Dewey did worry that unchecked mor-
alism was one of the primary hindrances to fruitful ethical reflection; still, 
he opposed the positivist view that ethical statements were unverifiable and 
therefore meaningless.22  Using the example of medicine, he pointed out 
that there is always a continuum of ends and means: there is never an end 
that is not also a means to some other end; there is no means for which we 
cannot ask, what are its consequences for human well-being? Ethics in 
Dewey's view involved a larger analysis of problems of political theory and 
practice, and a host of other problems more commonly thought to be the 
province of other disciplines. Indeed many of Dewey's students abandoned 
philosophy in the 1940s, '50s, and '60s and turned instead to education, 
economics, psychology, political science, or sociology, leaving philosophy 
to those content to lose themselves in linguistic formalism. 

In the late 1960s, the changing political climate fostered dissatisfaction, 
especially among younger philosophers, with the docile metaethical stance 
of most analytic philosophy. Philosophers began to worry more about cru-
elty and punishment, medical ethics, civil rights and liberties, and questions 
of justice and distribution.23  Historical, legal, and medical questions began 
to enter philosophical discourse in a more assertive form, and questions as 
diverse as animal rights and the origins of the Holocaust began to fill philo-
sophical journals. In the fall of 1971 the journal Philosophy and Public 
Affairs was founded with the explicit claim that it was possible for philoso-
phers to take and defend moral positions on questions such as abortion, 
civil disobedience, political oppression, and so forth. That same year John 
Rawls published his influential Theory ofJustice, raising questions of distri-
bution into the center of mainstream philosophy.24  

The fact-value question began to fade from memory, as philosophers 
recognized that it no longer mattered whether values could be derived from 
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facts. Moral questions were real questions, regardless of whether they took 
on this or that particular logical structure. Analytic philosophers continued 
to analyze ( J. L. Mackie suggested, for example, that value judgments are 
"ontologically queer"—neither real nor purely ideal), but their arguments 
appeared increasingly anachronistic. In 1974 the president of the American 
Philosophical Association claimed to have solved the ought-is dilemma; by 
this time, though, fewer and fewer people could still be found who thought 
that it really mattered.25  

15 

Social Theory of Science 

In 1967 John Passmore wrote in the Encyclopedia of Philosophy that logical 
positivism "is dead, or as dead as any philosophy ever becomes."' One can 
debate various reasons for the decline, and even whether positivism did in 
fact die in the sixties. American pragmatists had never accepted the fact-
value dualism; according to the British journal Mind, logical positivism had 
died as early as 1940—at least in England.2  Whatever date one chooses, the 
salient fact is that philosophers became increasingly dissatisfied with the 
highly abstract, linguistic orientation of analytic philosophy, a philosophy 
which to many concerned itself excessively with the logical structure of 
science and insufficiently with the mechanisms by which science changes 
and with the more important issues of the social origins and effects of 
science. 

The positivists did not ignore entirely the problem of change. Hans 
Reichenbach, following Hume and Mill, had argued that scientific change 
occurs through induction; induction was in fact "the key to the difference 
between science and poetry"—a difference which, for the Berlin or Vienna 
positivist, was no small matter.3  Scientific change, though, was never a cen-
tral focus of positivist work. Karl Popper in 1959 pointed out that the 
positivists and analytic philosophers "by their method of constructing min-

ure model languages" tended to miss "the most exciting problems of the 
eory of knowledge—those connected with its advancement." Popper in 

fact devoted much of his life's work to correcting this oversight. In his 1934 
Logik der Forschung (translated as The Logic of Scientific Discovery) Popper 

zed that science advanced through a two-stage process of discovery and 
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justification. The English title of his work, he later explained, was a mis-
nomer; for there is no "logic" of discovery in the strict sense of this term. 
Discovery is not a rational process but an intuitive, creative process of the 
imagination. Science is rational not in the production of its theories but in 
the means by which they are tested. Imagination is the source of theory, 
experience is the test. Popper rejected the Baconian inductivist idea of per-
ceptions as " 'grapes, ripe and in season which have to be patiently and 
industriously gathered,' from which, if pressed, the pure wine of knowledge 

will flow."5 
 Knowledge was not like a stack of bricks piled on a level sur-

face—knowledge deepens as it grows; knowledge 
is more like a house built 

on a swamp, supported on posts which must be driven ever deeper into the 

shifting ground. Popper has disavowed attempts that have been made to label him a 
"positivist." He was not a member of the Vienna Circle, and emphasized 

in 

many of his writings his differences si with potivist doctrines (Carnap's prin-

ciple of verification, for example). Popper indeed considers himself not only 

to have 
broken with the Vienna Circle but to have been the one the 

 who 

"killed it."6  He nonetheless shares with Vienna School positivi 

internalist conception of science, according to which the progress of sci-

ence 
is motivated from within, independent of (or in spite of) larger histor-

ical processes. His goal remains to explain the logical relations of scientific 
propositions, albeit not fixed but in motion. There is no attempt to explore 

the origins of science in broader social processes? 
Popper, despite his own claims, was certainly not the one to have 

"killed" positivism. If anyone could make such a claim it would be Thomas 

Kuhn, whose 1962 Structure of Scientific Revolutions has become the most 

widely read book on the history of science in this century (with sales  
more than 750,000 plus sixteen foreign-language editions as of 1990). 
Kuhn more than any other recent author has facilitated a richer under-
standing of the process of scientific change. In the 1950s, positiv  
the increasing generality of science had led either to a disregard for its 
history or to an exclusive concern for those parts of history which could be 
seen as preparation for the present. The past, in this view, 

previous ones 
s an impover-

like 
ished form of the present; present theories contained 

 

Chinese boxes, the grandest of which is always added last. Einstein's rela-
tivity reduced Newton's mechanics to a special case, molecular genetics 
subsumed Mendelian principles, and so forth and so on, happily and for-

everKuhn argued, by contrast, that the key to understanding scientific after. 

change is not the logical form of propositions but rather the shift in the 
broader "paradigm" with which theories are invariably associated. Experi-
ence is still the test of theory, but the facts of experience are theory-
dependent: one man's duck is another's rabbit, crystalline spheres in one 
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view are rotating planets in another. (Kuhn drew from the German Gestalt 
psychologists, who recognized that visual patterns are perceived immedi-
ately as wholes and not as isolated parts.) Facts are never perceived in the 
abstract, but rather in the context of a larger set of theories and facts, tools 
and methods, beliefs and values. One sees (at least to some degree) what 
one wants to see, what one thinks it possible to see. In China, where cos-
mological traditions envisioned a changing universe, sunspots and new stars 
were recorded as part of the natural and expected course of events. In the 
West, such violations of the immutable crystalline spheres often went 
unnoticed, at least until the Copernican revolution destroyed the spheres 
and ushered in a new conception of the universe.8  

Scientific revolutions, in this view, emerge according to a two-step pro-
cess. In the overwhelming bulk of scientific work, scientists do not ques-
tion the basic tenets of their discipline. They solve minor puzzles, problems 
that are brought forth in the course of what Kuhn calls "normal science." 
The paradigm is stable in the face of difficulties, for theories are seldom 
tested against nature directly but rather indirectly, as complexes of theories 
and assumptions any one of which might be fiddled with to save the phe-
nomena. Eventually, as paradigms are elaborated with greater and greater 
subtlety and sophistication, anomalies begin to arise in the capacity of the 
paradigm to explain and interpret the phenomena it is designed to cover. 
When conflicts between paradigm and interpreted fact become too great, 
and when an alternative is sufficiently elaborated, the diehards of the old 
paradigm are pushed aside by the champions of the new. A new stage of 
"revolutionary science" begins to unfold in which facts change their 
meaning. The "morning star" becomes the "evening star," the loss of 
phlogiston becomes the absorption of oxygen. Yet a theory is never aban-
doned without another to replace it: "the decision to reject one paradigm 
is always simultaneously the decision to accept another."9  Scientists have 
an investment in their theories and their tools. Even in the face of great 
anomalies, until a new paradigm emerges epicycles will be added to orbits, 
exceptions added to rules. Scientists will try, in Ptolemy's words, to "save 
the phenomena." 

Both Kuhn's and Popper's theories of scientific change have served to 
modify, albeit in different ways, the logical positivist conception of science. 
Yet despite some obvious differences, each also shares certain basic features 
with the older movement. Science for both Kuhn and Popper emerges, as it 
were, from its own internal dynamic. For Kuhn, progress in science is moti-
vated by "the challenge of the puzzle": "A man may be attracted to science 
for all sorts of reasons. Among them are the desire to be useful, the excite-
ment of exploring new territory, the hope of finding order, and the drive to 
test established knowledge." Kuhn himself points out that his essay says 
nothing about "the role of technological advance or of external social, 



Social Theory of Science 213 212 Social Theory of Science 

economic, and intellectual conditions in the development of the sciences"; 
he also notes that though such influences cannot be denied and should be 
explored, the inclusion of such forces would not alter in any major way the 
main thesis of his essay." 

Popper's position on this question is subtle. On the one hand, he main-
tains with Michael Polanyi that it is the social nature of science that is 
responsible for its objectivity: "ironically enough, objectivity is closely 
bound up with the social aspect of scientific method, with the fact that 
science and scientific objectivity do not (and cannot) result from the 
attempts of an individual scientist to be 'objective,' but from the friendly-

hostile co-operation of many scientists. Scientific objectivity can be 
described as the inter-subjectivity of scientific method."11  This is what 
Popper means by the "public character of scientific method"; it is an aspect 
of science he says is almost entirely neglected by sociologists of knowledge. 
Science in one sense, then, has social origins. But scientific truth, once 
achieved, no longer bears the marks of those origins. Science, in other 
words, is social in its methods but not in its results. Science is (ideally) an 
autonomous institution, independent of political interests. Popper sup-
ports a liberal political model for the development of science, according to 
which, as in other spheres of life, government which "governs least, governs 
best." In this, he follows closely the political philosophy of his libertarian 
friend, Friedrich von Hayek. Science suffers in the measure that it becomes 
mixed up with politics; there is no room in Popper's model for the idea that 
genuine science may be constructed to serve particular social interests or 
may be so designed as to aid in the maintenance of a particular social order. 
Nor is there any important sense in which the truths of science are contex-
tual: "If an assertion is true, it is true for ever."" 

For both Kuhn and Popper, the focus of theory is on the structure of 
science rather than on the conditions of its production, the uses to which it 
is put, or the ideologies it might serve. For both, science is a given, and the 
task of theory is to explain the logic or morphology of its growth. Both 
are "internalist" in the sense that insights into the origins, structure, and 
priorities of science are sought internal to the community of scientists. 
Both assume a fundamental unity of science (Kuhn's book, one should 
recall, was published as part of the positivists' International Encyclopedia of 

Unified Science); both assume the goal of science theory to be the construc-
tion of a single, abstract model of (modern) science "in general," valid for 
all times and places. Though Popper has discussed the problem of distinc-
tive methodologies for the social sciences and shares a concern to stru le 
against the pursuit of politics in the name of science, his efforts are designed 
to exclude politics from science; neither he nor Kuhn explore how the 
structure and priorities of science may be shaped by larger social forces.  

The tremendous success of Kuhn's book can be attributed, first, to the 
extent to which the philosophical thought of postwar England and 
America had taken on a highly abstract and ahistorical character and, 
second, to the growing search for "alternatives" in the sciences that 
emerged in the course of the 1960s. The idea that there have been 
revolutions in the history of science was not, after all, a novel one, nor 
was the notion that experience must be guided by theory. Popper in 
1949 had criticized what he called the "bucket theory of knowledge"— 
the empiricist notion that the mind is an empty and receptive vessel into 
which experience freely flows. (The mind is rather like a searchlight, 
illuminating only that onto which its beam is cast and focused.) Milton 
Friedman in 1953 had recognized that "a theory is the way we perceive 
`facts,' and we cannot perceive 'facts' without a theory"; a century ear-
lier Auguste Comte had observed that "facts cannot be observed 
without the guidance of some theory." Even the supposed arch-induc-
tivist Francis Bacon had recognized that the gathering of facts is mean-
ingless without theories to give them meaning and direction." 

The idea that knowledge is "social" is therefore older than one might 
imagine—this is true regardless of what aspect of the idea one focuses on. If 
it is that men working together produce more than men alone, one need 
only refer to Sprat's seventeenth-century History of the Royal Society, 
where we find a clear expression of this view. If it is the idea that knowl-
edge may differ radically from place to place or time to time, one need only 
consult Pascal's Pensees, where we hear that what is true on one side of the 
Pyrenees may be false on the other. If it is the principle that theory takes 
roots in practice, then one need only recall Thomas Hobbes' reference to 
"need, the mother of all inventions."" 

It is not until the 1920s and 1930s, however, that one finds a sustained 
interest in the social origins and expression of knowledge—partly as a 
result of efforts to politicize the sciences, partly as a result of concerns 
growing out of the subordination of science to industry, warfare, or one or 
another of the various racial or economic ideologies of the day. The 1920s 
and 1930s is what might be called the "classical" period in social theory of 
science. In Austria, Otto Bauer, Franz Borkenau, and Henryk Grossmann 
explored the intellectual changes associated with the shift from feudalism 
to capitalism; Edgar Zilsel explored the social origins of the ideas of genius, 
physical law, romanticism, progress, and experimental method. In Poland, 
Ludwik Fleck explored the effects of world view on medical research; in 
the Soviet Union, Nikolai Bukharin and Boris Hessen applied Marxian 
principles to the growth of knowledge. In Britain, Benjamin Farrington 
described the political climate surrounding the rise of Greek science; in 
America, Lewis Mumford traced the intertwined growth of technics and 
civilization. E. A. Burtt described the "metaphysical foundations" of 
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modern science, and Robert Merton explored the interaction of religion 
and economy in early modern English science.'5  

The term sociology of knowledge was coined in 1921, in an article by 
Max Scheler in the KOlner V ierteljahrshefte fur Sozialwissenschaften entitled 
"The positivist philosophy of knowledge and the tasks of a sociology of 
knowledge." Scheler proposed a "pure sociology of knowledge" (reine 

Erkenntnissoziologie) to explore, among other things, "the degree to which 
the different sciences are culturally bound." Surprising perhaps to today's 
eyes is the fact that Scheler saw the sociology of knowledge growing out of 
positivism. Traditional epistemology in his view had ignored the most inter-
esting questions—only the positive philosophy of Comte and Spencer had 
attempted to combine Erkenntnistheorie with sociological statics and 

dynamics. 
But Scheler, sometimes known as "the Catholic Nietzsche," was also 

critical of the positivist vision. Comte, in his view, had put forward an 
excessively narrow image of science: it was not enough to say that predic-
tion was the goal of science (savoir pour prevoir) or that science renounced 
any and all efforts to discover "the essence of things." Scheler rejected the 
three-stage model of Comte and his followers (Mill, Spencer, Mach, and 
Avenarius): the positivists were right to have distinguished theological, 
metaphysical, and positive forms of thought, but they were wrong to have 
seen these as sequential stages along a single hierarchy. The religious, the 
metaphysical, and the positive are, Scheler says, actually varieties of human 
thought that persist in all cultures. Religion is not a primitive form of sci-
ence, but a mode of thought orthogonal to—and not necessarily in compe-
tition with—the metaphysical and the positive. Progress is not from one to 
the other; rather, each grows in its own way. (Scheler suggests, for example, 
that among East Asian cultures the metaphysical form is typically dominant 
over both religious and scientific traditions.) Positivism according to 
Scheler is at root eurocentric: the positivists misinterpreted the crisis of 
religion in contemporary bourgeois societies as a natural and inevitable 
decline of religion and metaphysics throughout the world.16  

Scheler's phenomenological classification of the forms of knowledge 
contrasts with the Marx-inspired historical materialist view, by far and 
away the most prolific source for early social theory of science. In its 
simplest formulation, historical materialism states that the means by 
which people make a living (economy) has much to do with the lives 
people lead in that economy (society). Applied to science, it is the doc-
trine that science is the product not of individual genius but of social 
needs, and that these needs arise from how a people makes its living. 
Thus in an influential essay of 1921, the Soviet sociologist and Pravda 

editor N. I. Bukharin postulated that astronomy arose from the need to 
find one's bearings in desert plains; measurement of time from the  
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importance of seasons in agriculture; physics from techniques of mate-
rial production and warfare; chemistry from the mining or manufacture 
of metals, glass, enamels, and paints; botany from the use of medicinal 
plants; zoology from efforts to domesticate animals; geography and eth-
nography from the development of trade and colonial warfare; anatomy, 
physiology, and pathology from practical medicine; geometry from the 
measurement of the earth and the contents of vessels; arithmetic from 
figuring inventories and balancing accounts; and political economy from 
the needs of merchants and their governing nation-states.17  

One does not, of course, have to be a Marxist to trace changes in ideas 
to changes in the ways we make a living. Aristotle attributed the rise of 
geometry to the leisure time of Egyptian priests; Herodotus, to the need to 
remeasure land after the annual floods of the Nile. Bacon described how 
men are beholden to the nightingale for music, to the pot lid that flew off 
for artillery, and to the wild goat that heals itself for surgery.'8  In the period 
of which we are speaking, though, Marxist sociology of knowledge had the 
advantage of being allied with optimistic, forward-looking liberation move-
ments—movements purporting to be either grounded in science, or pre-
dicted by science, or best able to utilize a science freed from feudal or 
capitalistic fetters. Social theory of science was often activist and rarely 
apolitical. Among historians of science, one of the most influential authors 
in this area was the Soviet physicist turned historian, Boris Hessen; we shall 
consider his contribution in some detail. 

In 1931, a large delegation of Soviet scholars arrived in London for the 
Second International Congress on the History of Science. From the day of 
their arrival (they were the only delegation to arrive by plane) to the day 
of their departure (an extra session had to be planned to allow the presenta-
tion of the large number of Soviet papers), the delegation created a sensa-
tion, not least of all for their call for a new theory of science based on 
Mandan materialism and their promises for science under the new Soviet 
nation. Their papers were to shape the thought of an entire generation 
of British leftist intellectuals, prominent among them J. D. Bernal, Lancelot 
Hogben, Joseph Needham, and J. B. S. Haldane. Two papers—those of 
Boris Hessen and Nikolai Bukharin—were to cause the greatest sensation. 

In "The Social and Economic Roots of Newton's Principia," Hessen 
put forth what at that time was a radical thesis—namely, that "the forma-
tion of ideas has to be explained by reference to material practice." It was 
not just that scientific ideas have important applications; this was hardly 
controversial by this time and did not play an important part in Hessen's 
paper. The thesis that aroused controversy was not that science is useful, 
but that the usefulness of science is important in its origins. Hessen argued 
in particular that Newton's magnum opus was not merely an abstract trea-
tise on mathematical physics, but rather a response to concrete technical 
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and economic problems facing seventeenth-century British capitalism—
especially problems of transport, industry, and military production. 

By the end of the fourteenth century, Hessen argued, water transport 
had become the primary mode of transport in Europe. An average-size 
vessel could carry some 600 tons of cargo, 300 times that of the largest 
two-wheeled cart drawn by oxen. A trip from Constantinople to Venice 
took three times as long by land as by sea. With no means to measure 
longitude, ships were forced to hug the shores. The development of mer-
chant capital thus posed the following problems: determining position on 
the open sea; determining the movements of the tides (for harboring ever-
larger vessels); constructing internal waterways and canals; building ships 
with greater stability and maneuverability. Each of these, in turn, presumed 
certain bodies of knowledge. Increasing the reliability of vessels, their ton-
nage, and speed required a knowledge of hydrostatics and dynamics—laws, 
in other words, governing the floating of bodies in liquids and the move-
ment of bodies in a resistant medium. Navigating on the open sea required 
knowledge of the movement of the heavens, a reliable chronometer, and a 
reliable compass. 

By the seventeenth century, Hessen continued, exploitation of the 
mines had become Europe's leading industrial problem. Copper, tin, and 
iron were required for gunnery and defense, gold and silver for money, and 
coal for fuel (especially with growing firewood shortages). As surface mines 
began to be exhausted, mining ventures were faced with problems of raising 
ore, ventilating shafts, and pumping water from ever increasing depths. The 
problem of pumping water especially puzzled engineers. With the newly 
developed air pumps, water could be pumped vertically up to thirty-one 
feet but never more than this, regardless of the size of the tubes or design of 
the pump—so long as it was based on the suction of air. (Further pumping 
simply drew a vacuum.) It was in the face of such difficulties, Hessen argues, 
that Torricelli and Pascal developed the theory of pressure, attempting to 
weigh the air and prove the power of the vacuum. Scientists explained the 
vacuum, but only after industry (and in particular, mining) had created one. 

Hessen argued in a similar vein that military technology posed chal-
lenges to the physicists of the day. Problems of ballistics required calcula-
tions of trajectories and of optimal range under a variety of circumstances. 
Tartaglia in 1537 first proved that an object propelled at a forty-five-degree 
angle yields optimal ballistic range. Galileo, who began his Mathematical 

Demonstrations with praise for the rich materials offered by the Florentine 
arsenal to the student of nature, was the first to describe the parabolic 
trajectory of a missile. 

Each of these, Hessen argued—problems of industry, transport, and 
military production—were fundamentally problems of mechanics. And 
each of these was addressed in Newton's Principia. The problem of the  
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trajectory of projectiles was solved in a general way through the calculus; 
the problem of the movement of bodies through a resistant medium was 
solved in the general theory of force and resistance. Problems of hydro-
statics and hydrodynamics and the problem of the vacuum were advanced 
through the theory of force and pressure and through the law of gravity. 
Hessen maintained that Newton's own interests coincided with practical 
problems of the time. Hessen described a letter Newton wrote to his friend 
Francis Aston in 1669, advising him in his visit to the continent 

diligently to study the mechanism of steering and the methods of navigating 
ships; attentively to survey all the fortresses he should happen to find, their 
method of construction, their powers of resistance, their advantages in 
defence, and in general to acquaint himself with war organisation. To study 
the natural riches of the country, especially the metals and their production 
and purification. To study the methods of obtaining metals from ores. To 
discover whether it was a fact that in Hungary, Slovakia and Bohemia close to 
the town of Eila or in the Bohemian mountains not far from Silesia there was a 
river with waters containing gold, also to ascertain whether the methods of 
obtaining gold from gold-bearing rivers by amalgamating with mercury 
remained a secret, or whether it was now generally known. In Holland a 
factory for polishing glass had recently been established; he must go and see it. 
He must learn how the Dutch protected their vessels from rot during their 
voyages to India. He must discover whether pendulum clocks were of any use 
in determining longitude during distant ocean expeditions.2° 

Hessen's thesis that science emerges in response to particular economic 
and technical problems was warmly greeted by left-leaning British scientists 
and historians, not surprising given the context of the times. Britain was in 
the throes of a depression which many interpreted as the consequence of a 
lack of rational scientific management. The image of science united with 
politics under socialism was an appealing one, one that many of the early 
Vienna Circle positivists (for example) found attractive. Despite radical 
differences in their theories of science, Hessen and his British converts 
Q. D. Bernal, Joseph Needham, J. G. Crowther, Lancelot Hogben, Hyman 
Levy, and J. B. S. Haldane) on the one hand and the Viennese positivists on 
the other both agreed on the importance of science in solving social 
problems. Bukharin in his 1931 address cited Neurath in support of his 
hopes for organizing great scientific institutions, coordinated through eco-
nomic planning into "one vast association of scientific workers."2' 
Bukharin differed little from the positivists in speaking of the social func-
tion of science as (1) to increase our knowledge of the external world; (2) to 
invent and perfect technical processes; and (3) to overcome the forces 
opposed to technical advancement. 

The Russian example of the unity of science and politics enchanted a 
generation of left-wing British intellectuals—so much so that by the late 
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1930s a strong scientific optimism, combined with a sense of the possibility 
of planning science ("Bernalism"), had come to represent the orthodox line 
in not only the British Communist party but among a wide range of liberals 
as well. Herbert J. Muller's 1936 Out of the Night promised the creation of 
a new race of men fostered by science and technology; H. G. Wells's 1933 
Shape of Things to Come (and the film by W. C. Menzies based on this 
book) forecast a world where enlightened men of science would save the 
world from fascism. A flood of scientific utopias promised a brave 
new world powered by science-based technology.22 

But the euphoria was not without dissenting voices. Following the tra-
dition of E. M. Forster's The Machine Stops (1912), a series of dystopias 
began to appear in the 1920s and '30s, led by films such as Fritz Lang's 
Metropolis (1926) and (on a lighter note) Charlie Chaplin's Modern Times 
(1936) and culminating in Aldous Huxley's 1932 book, Brave New 
World—all of which stood the technocratic vision on its head. Conserva-
tives meanwhile regrouped in the late '30s and early '40s to face what they . 
saw as a unified threat of Soviet communism, Nazi tyranny, and the British 
planned science movement. In 1941 a group of conservative scientists and 
philosophers (eventually to include Michael Polanyi, John R. Baker, Karl 
Popper, Friedrich von Hayek, and Ludwig von Mises, among others) 
formed the Committee for Freedom in Science (later the Congress for 
Cultural Freedom) dedicated to the preservation of pure science.23  

Most traumatic for the British socialists, however, were events in Soviet 
Russia itself. In 1948, at a session of the Academy of Agricultural Sciences, 
T. D. Lysenko's theory of the inheritance of acquired characteristics was 
endorsed as the official Soviet state biology. The decision was part of an 
effort to radically transform Soviet agriculture, bypassing the tedious proce-
dures of traditional breeding to improve plant varieties and animal stocks.24  
Mendelian genetics was denounced, as were a number of other sciences 
(eventually relativity theory, quantum mechanics, and certain aspects of 
resonance chemistry), all as part of an effort to supplant "bourgeois" by 
"proletarian" science. The suppression of genetics shocked a generation of 
British radical scientists who had cherished Soviet society as a model for 
both socialist politics and support for science. Progressive British scientists 
were suddenly forced to choose between their science and their politics—a 
choice they never dreamed they would have to make.25  

Capping the problem was the fate of Hessen himself. As Loren Graham 
has shown, the British radicals had understood Hessen's thesis on the social 
relations of Newton's Principia, but they had never really understood the 
social context of Hessen himself. Hessen's paper was not just an abstract 
treatise on the nature of science but part of an ongoing struggle in the 
Soviet Union to define the place of science in the new regime. Boris Hessen 
was one of the leading Soviet defenders of Einstein at a time when rela- 

Social Theory of Science 219 

tivity, along with Mendelian genetics, was beginning to come under criti-
cism as a species of "bourgeois idealism." In the years before his London 
paper Hessen had come under attack in Soviet journals as a "Machist" and 
"right deviationist"; in the fall of 1930, at a conference on the state of 
Soviet philosophy, Hessen had been denounced as a "metaphysicist of the 
worst sort" for his interpretation of relativity in terms similar to those of Sir 
Arthur Stanley Eddington. In his 1931 London paper, Hessen had hoped to 
prove that science, though indisputably a product of certain social and 
economic formations, was nevertheless able to transcend those origins and 
become useful in other contexts. If Newton's great Principia could be 
shown to have emerged in the course of particular struggles without this 
impugning its validity, might not the same be said for Einstein's theories?26  
Must the origins of a theory forever soil its use? Cannot a theory be true, 
regardless of its class origins? 

Hessen was not to win his struggle. In the early 1930s he was arrested 
and imprisoned, and eventually died in the wave of purges that culminated 
in the late 1930s. By the middle of World War II all but two members of the 
Soviet delegation to the 1931 history of science congress (Kol'man and 
Zavadovsky) had perished in Stalin's prisons. Subsequent Soviet histories 
of the life and times of Newton (for example, the publication 
celebrating the three-hundredth anniversary of Newton's birth) ignored 
Hessen altogether.27  

In the Anglo-American world, Hessen's theory has come under attack 
for being too "externalist," for attributing too much influence to material 
factors in the rise of science.28  One of the earliest attempts to modify 
Hessen's account to include the role of religious elements was Robert 
Merton's Science, Technology and Society in Seventeenth-Century England. 
Here Merton combined the approaches of Hessen and Max Weber to 
produce a work that has become a classic in the sociology of science. 

In 1904 Max Weber published a series of essays on "The Protestant 
Ethic and the Spirit of Capitalism," arguing that capitalism had emerged in 
northern Europe largely as a result of the rise of Puritan Calvinism and its 
ethic of salvation by grace, together with the belief that evidence of grace 
could be seen through works. Weber suggested the link of Puritanism and 
science but made no moves to explore it.29  Thirty-four years later Robert 
Merton published his Science, Technology and Society in Seventeenth-
Century England, applying Weber's thesis on the origins of capitalism to the 
origins of modern science." 

The thrust of Merton's thesis, following Weber, is that science is a 
social process, that the origins of its vitality and prestige must be sought in 
the "cultural values" of the age in which it arises and in the economic and 
military problems posed to it for solution. Science in the seventeenth cen-
ury, for example, served a variety of "utilities": 
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the religious utility of exhibiting the wisdom of divine handiwork; 

the economic and technological utility of enabling mines to be worked 
at increasing depths; 

the economic and technological utility of helping mariners to sail safely 
to ever more far-off places, in quest of adventure and trade; 

the military utility of providing for ever more efficient and inexpensive 
ways of killing the enemy; 

the self-development utility of providing a form of mental discipline 
(much as the study of Latin or even mathematics sometimes continues 
to be justified today); and 

the nationalistic utility of enlarging and deepening the collective self-
esteem of Englishmen as they advanced their claims to priority of dis-
covery and invention.31  

Science, in other words, before it was widely accepted as a value in its 
own right had to be justified in terms of other social values. In seventeenth-
century England, Puritanism shared with the emerging natural philosophy a 
set of common values that fostered the mutual appreciation of these sepa-
rate institutions. The Puritan emphasis on the doctrine of salvation through 
grace and on proving evidence of grace through works provided a spur to 
science; conversely, it was in science that Puritanism found one of its key 
supports, as English Puritans found evidence of the glory of God in the 
study of his works. Following the work of Dorothy Stimson, Merton dem-
onstrates that many of the early members of the Royal Society of London 
were Puritan Calvinists, that many saw in the production of scientific works 
proof of personal salvation. Merton also adduces evidence to prove that 
science was allied with Puritanism in the religious-political reforms of 
Charles and Cromwell. 

Merton's thesis on the role of the Puritan ethic in the rise of modern 
science has given rise to an enormous critical literature. There is the problem 
of whether it is really fair to link "Puritan" values with science; there is the 
problem of Galileo's Catholic Italy, of science in the Netherlands, of Islamic 
science, Chinese science, and the numerous contributions of other heretics of 
various shades. Some have argued that it was not the specifically Puritan 
nature of English society that allowed science to flourish, but rather the tol-
erant, "latitudinarian" nature of the English Church and state in the days of 
the Glorious Revolution.32  Still, from a larger perspective, the historical 
import of Merton's thesis lies less in the details of his claims for Puritanism or 
economic necessity than in the fact that, contrary to most scholarship at this 
time, factors widely believed to lie outside the practice of science are given a 
central role in its origins and flourishing. 

In America, Merton's work remained for a dozen years or so one of 
very few landmarks in the young field of "sociology of knowledge." Soci-
ologists tended to ignore science, preferring instead to concern themselves 
"with the juvenile delinquent, the hobo and saleslady, the professional thief 
and the professional beggar."33  In his foreword to Bernard Barber's 1952 
Science and the Social Order, Merton predicted that sociologists would 
turn seriously to the sociology of science only when science was widely 
regarded as a source of social problems. Mertcin himself, however, had 
continued work in this area, outlining what are now referred to as the 
"norms of science." In 1942, in his now classic "Note on Science and 
Democracy," Merton distinguished four such norms: 

• universalism: "that truth claims are to be subjected to preestablished 
impersonal criteria" consonant with observation and previously con-
firmed knowledge. 

• communism: that the "substantive findings of science are a product of 
social collaboration and are assigned to the community [as] a common 
heritage." 

• disinterestedness: that the scientist searches for truth for its own sake, 
apart from the interests of class, status, nation, or economic or other 
rewards. 

• organized skepticism: that judgment should be suspended until the facts 
are at hand and until beliefs have been scrutinized "in terms of empirical 
and logical criteria."34  

The importance of Merton's paper for the history of the ideal of neutrality 
is twofold. On the one hand, it represents one of the first attempts to 
analyze the social functions of the ideal of "pure science." At the same 
time, it represents an important defense of the ideal of neutrality, a defense 
which, as he himself pointed out, emerged in response to threats to the 
autonomy of science. 

In his 1938 article on "Science and the Social Order," Merton had 
explained that the ideal of "pure science" serves a dual function in modern 
society. On the one hand, the exaltation of pure science represents "a 
defense against the invasion of norms that limit directions of potential 
advance and threaten the stability of scientific research as a valued social 
activity." The ideal of purity is instilled early on in the scientist; science 
"must not suffer itself to become the handmaiden of theology or economy 
or state," for as soon as compliance with religious doctrine, political 
demands, economic utility, or any other "extra-scientific" criteria substi-
utes for purely intellectual criteria, science "becomes subject to the direct 

control of other institutional agencies and its place in society becomes 
ncreasingly uncertain." The ideal of pure science also serves certain psy- 
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chological functions. Failure to ignore the broader context of one's 
research increases the possibility of bias and of error. The need to withdraw 
from such "externalities" is rooted in human psychology—in the fact that 
"discriminative behavior" requires a certain degree of interest, "yet if there 
is too much [interest] the behavior will cease to be discriminative."35  

The ideal of pure science has also furnished a basis for revolt against 
science—a revolt that, Merton suggests, is found in nearly every society 
where science has reached a high stage of development: 

Since the scientist does not or cannot control the direction in which his 
discoveries are applied, he becomes the subject of reproach and of more 
violent reactions insofar as these applications are disapproved by the agents 
of authority or by pressure groups. The antipathy toward the technological 
products is projected toward science itself. Thus, when newly discovered 
gases or explosives are applied as military instruments, chemistry as a whole 
is censured by those whose humanitarian sentiments are outraged. Science 
is held largely responsible for endowing those engines of human destruction 
which, it is said, may plunge our civilization into everlasting night and con-
fusion. 

Merton explained such criticism in terms of what he called an "imperious 
immediacy of interest," an exaggerated concern for the short-term utility of 
science, a concern that is ultimately irrational insofar as it defeats important 
elements in the broader social scale of values. Such criticism "confuses 
truth and social utility." Equally confused was the view that science is 
necessarily for the good of humankind. The notion that the progress of 
science will prove beneficial in the long run may provide a rationale for 
scientific research "but it is manifestly not a statement of fact." Both of 
these views—the critical and the optimistic—involve a confusion of truth 
and social utility "characteristic in the nonlogical penumbra of science."36  

The social function of Merton's own interest in "norms of science" is 
not difficult to see. Merton set out to elucidate the norms of science not as 
an abstract intellectual exercise but as part of a reaffirmation of the values 
of Western liberal democracy, values threatened by the rise of European 
totalitarian regimes at the time of his writing. Merton makes this clear in 
the first few lines of his 1942 article—originally titled not "The Normative 
Structure of Science" as it appears in subsequent reprints but rather "Note 
on Science and Democracy"—and later, in 1949, "Science and Technology 
in a Democratic Order."37  

Merton begins his 1942 essay by warning against the "contagions of 
anti-intellectualism" threatening to become epidemic, then observes that 
"incipient and actual attacks upon the integrity of science have led scien-
tists to recognize their dependence on particular types of social structure." A 
tower of ivory, he continues, "becomes untenable when its walls are under  
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prolonged assault." In the face of this assault it is the task of democratic 
societies to reaffirm the values compatible with genuine science. Science 
develops in various social structures—but which of these "provide an insti-
tutional context for the fullest measure of development"? It is in an attempt 
to answer this question that Merton elaborates the four institutional imper-
atives comprising the "ethos of science"—universalism, communism, disin-
terestedness, and organized skepticism.38  

The norms of science Merton elaborates are inverted images of the 
values advanced in the name of Nazi "Aryan" science and, to a lesser 
degree, Soviet proletarian science. In his defense of universalism Merton 
attacks the Nazi alignment of science along racial lines and the Soviet 
attempt to direct science along "proletarian" lines. Such attempts must fail: 
"The Haber process cannot be invalidated by a Nuremberg decree nor can 
an Anglophobe repeal the law of gravitation." Merton points out that 
"purity" has been invoked to require that scientists blind themselves to 
practical impacts of their work. He cites George Lundberg's assertion that 
it is "not the business of a chemist who invents a high explosive to be 
influenced in his task by considerations as to whether his product will be 
used to blow up cathedrals or to build tunnels through the mountains." 

In recent years criticism has been leveled against Merton's sociology on 
the grounds that it concerns itself purely with the structure of scientific 
institutions and insufficiently with the effects of structures, interests, and 
ideologies on knowledge itself. Norman Storer, in his edition of Merton's 
essays, observed that the Columbia sociologist concerned himself with sci-
ence "as a social institution rather than as a type of knowledge."4° 
(Merton's analysis of Nazi science, for example, was concerned almost 
exclusively with the negative effects of the Nazi state on the progress of 
science—ignoring the role of science in the development of Nazi ideology 
and the reliance of that ideology upon certain forms of science, including 
the ideal of "pure science.")" Critics have argued that the "norms" of 
science are idealizations—that parochialism, self-aggrandizement, and con-
servatism are as common in science as in other pursuits. Many of his most 
vocal critics have argued that the real task of sociology must be to examine 
how scientific ideas are "socially constructed"—how military and medical 
priorities, or patterns of exclusion of women and minorities, or rules for 
the maintenance of disciplinary boundaries, have structured the logic of 
scientific practice. 

Here too, though, as we shall see, the question of value-neutrality has 
remained a vexatious one. Those who announce that science is "socially 
constructed" often do so from a neutralist vantage point that rivals the 
narrowest positivist empiricism of the 1950s. 
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Realism versus Moralism 

Sociologists in recent years have dedicated themselves to exposing various 
myths or idealizations in positivist/internalist accounts of science—that 
science is inherently progressive or automatically beneficent, that science 
grows by slow and steady steps, that observation is primary to theory, or 
that science is, like nature for Aristotle or God for the Persians, the only 
"self-moved mover." Sociologists have brought a new realism to the study 

of science, recognizing that science is "what scientists do" and not just 
what they say they do. The import of this view has been enormous. It is 
now widely recognized that science serves certain interests, that science is 
rarely neutral insofar as it touches the vital affairs of humanity—our health, 
our status, our wealth and power, our security, our happiness—that science 
is not neutral in regard to these things but participates in their fulfillment or 
frustration. 

Historians have also rejected the image of scientists as "autonomous 
god-like creatures acting in a world of unconditioned freedom" (Herbert 
Butterfield's parody), and have sought instead to explore the origins of 
science in terms of its social context. The development of science, in this 
view, is not a self-sustaining filiation of disembodied ideas but a social 
process with material and social prerequisites. We appreciate why geolo-
gists know more about oil-bearing strata than any other strata, why virolo-
gists studies viruses that attack the tobacco plant. We know that thermody-
namics was stimulated by problems in the development of the steam engine 
and armaments industry; that Pasteur's discovery of microorganisms was 
aided by progress in the fermentation of wine and beer; that research into  

genetics was fostered by concerns to improve agriculture and the human 
racial constitution. We know that the development of electromagnetic 
theory was spurred by hopes for a source of power that could cover large 
areas; we also know that scientists for centuries have distorted the female 
body, at the same time that women have been systematically excluded from 
the practice of science. We have begun to see the emergence of studies of 
popular and alternative movements in the sciences, of the place of women, 
blacks, and other groups marginalized in the sciences, of science in Third 
World or non-Western cultures. Paleoastronomy and the "anthropology of 
science" have become recognized disciplines; participant-observation in 
scientific laboratories has been added to the stock of sociological methods. 
We have studies of Big Science, proletarian science, and Nazi science; there 
are studies of science in Gupta India, medieval Islam, Cultural Revolu-
tionary China, and in the progressive or technocratic West. There is much 
evidence, in other words, to show that the scientist, no less than other 
mortals, is a zoon politikon, sharing the hopes and aspirations, frailties and 
foibles, of other men and women. There are many slogans to fill this bill: 
that objectivity is "just one more form of persuasion" (John Peters' attri-
bute to C. Wright Mills), that science is "politics by other means" (Bruno 
Latour).' Realism, in short, has provided a healthy corrective to idealized 
textbook visions of science. 

But realism, I would argue, is not enough. In the face of unprecedented 
environmental destruction and the militarization of science, the relations of 
science and society are not epistemological or historical niceties but pivotal 
issues in the well-being of humans on the planet. The point, in other words, 

not to chronicle our madness but to escape it. Neutral sociological 
`realism" in this case may blind itself to a deeper issue—that science is at 
east part of the problem, and that alternatives must be sought in the theory 

and practice of science itself. 
I would not take issue with the realist thesis that structural-functionalist 

sociology of science for many years exaggerated the autonomy of science, 
focusing excessively on the (often idealized) mechanisms by which scientific 
institutions maintain their distance from other parts of society. I also agree 
that it is wrong to take the success of an experiment as a sufficient explana-
tion for its having been carried out;2  so would I also agree that sociologists 
since Mannheim have tended wrongly to seek an autonomous sphere of 
intellectual work, free from social influence. I would tend to agree rather 
with Schumpeter that it is wrong to allow such a "fire escape"; one has to 
take the heat. Joseph Ben-David was wrong in assuming that, though it is 
fine to pursue a sociology of "blind-alleys and wrong pathways," there is 
little possibility of a "sociology of the conceptual and theoretical contents 
of science."3  

So, too, would I support Steven Shapin's criticism of what he calls the 
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"coercive model" of the sociology of knowledge, according to which soci-
ological explanation consists in claims that "all (or most) individuals in a 
specified social situation will believe in a specified intellectual position." 
Sociological explanation should not be set against the contention that sci-
entific knowledge is empirically grounded in sensory input from natural 
reality.4  The problem, though, with what I shall be calling "realist" soci-
ology of knowledge (including most prominently, and ironically, many of 
those who call themselves "social constructivists")5  is not that it is insuffi-
ciently empirical (as Shapin implies, in his discussion of his critics) bur that 
it is too radically empiricist. Shapin, like other realists, rejects "privileging 
specific formulations of reality." His ultimate goal is "writing more sensi-
tive history"; this means abandoning the "patently normative attitude 
towards rationality" which appears to inform the coercive model's view of 
the determination of the social .6  But: there is an alternative to both the 
coercive and the realist views (ignoring altogether the Mertonian, "descrip-
tion of norms" approach)—namely, the activist or moralist view. 

What do I mean in calling for "moralistic" science theory? What I mean 
is really quite simple—namely, that attention needs to be paid to the con-
crete forms of suffering and injustice in the world, and that this is as much a 
challenge for the science theorist as for anyone else. Danger and failure can 
become the objects of scholarship, as much as glory and success have been. 
Where are the studies of science's role in producing poverty, disease, or 
political oppression? Where are the studies of the militarization of science, 
or even of science's part in keeping the peace? Where are the studies of how 
science has worked to exacerbate racism, sexism, or colonialism?' 

Moralism does not mean that the canons of objectivity and accuracy 
should be relaxed. Advocacy need not compromise objectivity. Objectivity 
is a matter of method; advocacy is a matter of commitment. The moralist 
has to assume that facts and values are distinct in at least one sense—that 
the real is often not the good. Eric Hobsbawm has pointed out that new,  
social trends are often first perceived by critics, because it is in their interest 
to be aware of novelties. Sandra Harding makes a similar point in her sug-
gestion that criticism is often a precondition for objectivity (see Chapter 
17). Both of these notions contrast sharply with what I will be calling the 
"realist" thesis—namely, that it is the task of science theory to analyze but 
not to criticize, to explain but not to complain. 

One of the most influential "realist" texts is now nearly two decades 
old. In 1974, Barry Barnes published his Scientific Knowledge and Sociolog-
ical Theory, announcing what he called a new, "strong program" for the 
sociology of science and reasserting the virtues of value-neutrality in sci-
ence theory. The program has been an influential one, capturing the imagi-
nation of dozens of students in the new field of "science studies." The 
program is by no means homogeneous, but there is a strain of self- 

conscious "agnosticism" about what is true or good in science that per-
vades many of the writings in this vein.8  Barnes is typical in his 
antimoralism, and so we examine his book at length. 

The program Barnes announces is a broad one, namely, "to understand 
and explain beliefs about nature and their variation." It is a program he 
qualifies, however, with a methodological objection to existing research: 
"The investigation of science as a phenomenon has been incompletely dif-
ferentiated from its justification." As a result our present understanding of 
science has become "hopelessly conflated" with concerns about what sci-
ence ought to be. Barnes contrasts this "evaluative" approach with his own 
"sociological approach," which is to "take science as it finds it"—that is, to 
consider scientific knowledge as a set of accepted beliefs and to ignore as 
much as possible any assumptions of what are correct beliefs. Barnes notes 
that this is a goal which, strictly speaking, never can be achieved in practice; 
he apologizes in advance for whatever "harmless evaluations" or elements 
of advocacy or criticism may slip into his book.9  

Value-neutrality is not an incidental aspect of Barnes's approach. He 
elaborates a principle he calls "the sociological equivalence of belief sys-
tems," according to which all beliefs must be judged of equal worth. 
"Many academic theories about beliefs divide beliefs about nature into 
`true' and 'false' categories." The former, he says, are presented as 
unproblematic in the sense that they directly derive from an awareness of 
reality. The latter, "false," categories are in this view to be accounted for by 
"biasing and distorting factors." Philosophers are supposed to be respon-
sible for establishing criteria to determine "the truth or falsity of beliefs"; 
sociologists and psychologists are given the task of accounting for the false-
hoods the philosophers expose by unearthing causes of bias. 

The alternative approach Barnes suggests is an "instrumentalist" or rad-
ical relativist view, in which the meaning of ideas is entirely dependent 
upon the uses to which they are put. He rejects the notion that ideologies 
are necessarily "false, distorted, or otherwise adversely influenced by social 
factors," contrasting this with his own perspective according to which we 
may say that all thought is ideological. It is meaningless to talk of particular 
beliefs as "intrinsically ideological," for ideology is a contextual affair. The 
ideology of functionalism, for example, is not conservative in the abstract 
but only according to the particular uses to which it is put. Beliefs must be 
seen as tools adaptable to different uses in different circumstances.'° The 
view that "all men are created equal" may be conservative in one context 
as, for example, in a repressive meritocracy) and liberal or progressive in 

another (if it is used to attack aristocratic privilege, for example). 
Thus far, Barnes has said nothing new or radical—he acknowledges a 

debt to Veblen and to Durkheim, though he ignores others in the German 
adition. But his Edinburghian relativism is more than "methodological" 
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(in the sense that Melville Herskovits used this term)." It is ontological: that 
is, there is no sense in which we may say that any particular belief is truer or 
better than any other. His point is not simply that we should consider 
beliefs in the context of their cultural meaning, but that ultimately no belief 
can be considered better or more rational than any other, no belief can be 
considered closer to reality than any other.'2  It is not just that "any belief 
may be made to serve any particular interest," but that there are no "privi- 
leged" views concerning truth or value. 

Barnes links his rejection of "privileged views" to a demand to eschew 
all judgments of value in regard to science. The error of previous philo-
sophical systems has been their tendency to judge other belief systems 
according to standards set by modern science. Barnes attacks both Clifford 
Geertz and Talcott Parsons for their residual "evaluative elements," for 
assuming that social forces operate in one sphere (nonscience) and not in 
the other (science). He criticizes those anthropologists who "rely on the 
truth of science" to identify, for example, the inefficacy of magic; he argues 
that it is on this and no other basis that anthropologists justify their claims 
that "ceremonies do not cause the rain that follows, or that chanting does 
not aid the growth of corn." 

Barnes objects to the view he says has been shared by most sociologists 
since Merton, that science somehow stands apart from other forms of cul-
ture as singularly pure and undistorted, a view associated with the concep-
tion of scientific institutions as autonomous. Barnes's task is to "exorcise" 
this view; his alternative: a sociology that "applies to true and false beliefs 
alike," one that sees true beliefs no less than false as the product of social 
forces. This is the Edinburgh School's strong program, according to which 
all forms of knowledge must be considered as "causal" as any other. This 
he calls variously naturalism or instrumentalism: a standpoint according to 
which the science theorist is not interested in "whether beliefs are true, but 
to show they are natural."13  

The problem with such a view is that it is abstract—ironically, in way 
that are similar to the "intrinsic" conception of ideology he wishes to tran4-
scend. If one adopts Barnes's principle of the "equivalence of belief sys-
tems," how does one distinguish between oppression and liberation, truth 
and lies? This would not be so important were the "strong program" simply 
a sociological method or a proclamation of personal epistemological impo-
tence. But the program makes stronger claims—Barry Barnes claims to have 
solved "what have been regarded as the epistemological problems of the 
sociology of knowledge." 

Despite his posture as attacking positivism, Barnes remains a staunch 
defender of the ideal of value-free science, if admittedly in a somewhat 
different sense from other versions of this ideal. Advocacy in his view com-

promises objectivity. Barnes is not entirely unaware of the social functions  
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of neutrality: at the end of his book he recognizes that "since science is 
expected to be descriptive, evaluations within it may masquerade as facts or 
neutral statements." Indeed the "not entirely undeserved reputation for 
disinterest" scientists enjoy may give legitimation to values implicit within 
their knowledge claims. He dismisses this general problem, however, with 
the remark that, "although significant, [it] is not of great importance." It is 
rather in "semi-popular writings and in marginally-scientific areas" that 
overt evaluations can become "insidious"; he mentions pop ethology and 
ecology in this regard. (One wonders on what basis Barnes considers evalu-
ations insidious, given his belief that all belief systems are sociologically 
equivalent.) Science may also be evaluative, he notes, by virtue of its termi-
nology. But this he suggests should not be pushed too hard, for the "state-
ments in physiology and pathology textbooks may legitimately be held to 
be factual or genuinely descriptive." We do not "seriously discriminate, 
exploit, or rank order in terms of heart conditions or in-grown toenails"; 
most of the terminology of biological science is similarly "innocuous and 
lacking in social function." The evaluative component of science can there-
fore safely be treated as "significant but not of great importance, and as 
eliminable."14  Barnes defends this point of view on the grounds that this is 
how scientists themselves conceive of the relation of science and values—
and in his conception of sociological method, it is always the positions of 
"the actors themselves" which must be the starting point (and endpoint?) of 
inquiry. 

But which actors? Scientists have never spoken with a single voice on 
the question of neutrality versus activism. Barnes's conception of the sanc-
tity of the historical past and the sociological equivalence of beliefs leads 
him to reject all judgments in terms other than those of some supposedly 
homogeneous "actors themselves." He therefore asserts that it is "incon-
gruous" to expose the writings of Francis Galton and the eugenicists at the 
end of the nineteenth century as "racist" (his quotes), given that these ideas 
"fitted naturally and securely in the taken for granted world of the time."'s 
One might wonder whether criticism of Nazi eugenics as racist is equally 
"incongruous," given that Nazi ideas also "fitted naturally and securely in 
the taken for granted world of the time." (Of course, those who suffered 
under the Nazis might have different views about how natural such ideas 
were.) To assume the incongruity of critique is to accept the servility of 
scholarship, the idea that might makes right, the erroneous idea that any 
particular time has only one prevailing view. 

Barnes's neutralism is continuous with historical efforts on the part of 
sociologists to professionalize under the banner of science, a theme we 
have encountered in earlier chapters. The strong program preserves a tradi-

onal canon of liberal, scientific sociology—namely, the view that the 
objects and events of social analysis must be considered, in Tonnies's 
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words, as if they occurred "on the moon." Barnes and his positivist and 
professional predecessors are united in their conception of the task of 
theory as passive explanation, not as transformative critique—but this 
makes his appeal to Veblen's instrumentalism very partial and puzzling. 
Barnes completely ignores Veblen's biting analysis of invidious and 
noninvidious judgments. Veblen was a social critic, a thorn in the side of 
robber barons and business enterprise. It would be hard to find a more 
stark contrast with Barnes's own sociological "equivalence principle."16 

There is one final point I should make concerning the problem of ide-
ology in science, a problem which deserves further study. It has become 
common in social theory of science to criticize the ideal of neutral science 
and to argue instead that all science is value-laden in the same sense that 
there is no fact independent of theory, no neutral observation language, 
and so forth.17  This position may be seen in many of the sociological writ-
ings on science for the last two decades or so. There is one qualification I 
would suggest to this trend, one that has to do with the effects of ideologies 
on the practice of science. 

It is possible to argue that all science is "interested" (practiced in the 
service of interests), yet one should not underestimate the capacity of 
scholars to lose themselves in rather uninteresting trivia and detail. The 
"uselessness" of science, in other words, is not just a myth but can also be a 
reality, especially under social circumstances where irrelevance is encour-
aged. It is important to distinguish two senses of neutrality in this regard: 
neutrality as an apology or myth, used to disguise interests served by sci-
ence (in the form of false consciousness or outright deception); and neu-
trality as a style of scientific practice—a way of doing science. The value of 
this distinction lies in recognizing that ideologies are not just illusions but 
have concrete effects and serve particular functions. Neutrality (for 
example) serves to preserve the autonomy of science, insulating science,  
from critique. It serves as well as a mask, disguising whatever interests may 
lie behind the origins and maintenance of research priorities. The ideal o 
value-neutrality may have consequences for the kinds of sciences actually 
pursued: a science that does not question the ends it serves (or potential 
sources of bias) may miss certain fruitful areas of research that do not serve 
those interests. In other words, science practiced under the banner of neu-
trality does not escape unscathed. A price is paid, not just by science but by 
society as a whole. This is because theory can shape the world as it is 
shaped by it. And in a world where the quality of life depends at least in 
part on the quality of our science, this is a serious consideration. 

The problem of ideologies in science, in other words, is not simply 
problem of "exposing" myths; the problem is also to explore the extent to 
which the concrete practice of present-day science might be different. Soci 
ologists, insofar as they restrict themselves to the neutral description a  

science in its social context, leave this key legacy of positivism—the legacy 
of detached indifference—unchallenged. There are two sides, then, to the 
new sociological realism as applied to science theory. On the one hand, 
realism serves the function of expose, and in this sense may serve to chal-
lenge and enlighten. On the other hand; raised to an epistemological level, 
the radical relativist sociology of knowledge fails to engage the question of 
alternative scientific priorities in a constructive manner. The science theo-
rist explores what is, but not what might or should be. 

It is in this sense, then, that I would advocate a renewed and politicized 
"moralism" to complement the realism that has emerged in recent science 
theory. The problem with neutral empiricist realism is that it confuses the 
tasks of theory with its prerequisites. The task of theory is to judge and to 
act, not to prove one cannot help but judge. The point is to enter the fray, 
not just to chart its boundaries. Science must not be let off the hook—we 
cannot rest comfortably in the view that science needn't become "polit-
ical" since it already is by definition. 

Theory, however sociological, is too excellent a bystander; genuine 
theory of science must be political theory, because the objects of social 
theory always exist in unfinished form. The task of theory is a creative, or at 
least a catalytic, one; it is not enough to "discover" that values play a role in 
science. Ideology exposed in theory does not disappear in practice: science 
cannot be declared moral, but must be made so." The problem of science 
theory in this political or moral sense is not a sociological or epistemolog-
ical nicety, but a question of how and to what extent science might be 
practiced in a more "socially responsible" manner. This is the spirit of 
science criticism—to which we now turn. 
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Critiques of Science 

If the ideology of scientific neutrality represents, among other things, a 
response to efforts to criticize science, then it is important to understand 
these critiques if we are to understand the origins of the ideal of neutrality. 
Science criticism, as I shall be using the term, presupposes a rejection of the 
neutrality of science. Criticism in this sense is directed against the moral or 
political implications of particular scientific practices; it may or may not be 
directed against the truth claims of particular theories. 

The critique of science (or of technology) is as old as science itself and, 
like science, has changed substantially over the course of time. Ancient 
Greek philosophers recognized the difference between "means" and 
"ends" and with this, the idea that tools might be used for alternative uses, 
for good or for evil. Plato in the Republic notes that the virtue of a tool is its 
proper use, but that those well-trained in its use are usually also expert in its 
abuse. Socrates recognizes that those most capable of healing are also those 
most capable of hurting, and that those most competent to speak truthfully 
about an issue are also most competent to lie.' Ancient mythologies often 
warn against the dangers of the unrestricted pursuit of knowledge: Prome-
theus is punished for bringing man fire from the gods; Icarus challenged the 
gods' possession of the skies and died for his presumption. Eating from the 
tree of knowledge (of good and evil) drove Adam and Eve from the Garden. 

Among the earliest forms of "science criticism" (if one can call it that),  

are critiques of logic. Aristotle took pains to expose the fallacies of logic, 
distinguishing genuine and spurious forms of reasoning. Plato's Gorgias is a 

lesson on the dangers of formal reason freed from substantive wisdom; his  
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Parmenides is a lesson on the caution demanded of deep and searching 
thought. The idea of "sophistry" represents the dangers of reason led 
astray; nowhere is this more humorously expressed than in Aristophanes' 
comedy, The Clouds (420 B.c.), where by ridiculous logic the son of Strep-
siades is able to justify beating up his father. The comedy also contains a 
delightful lampoon of scholars puzzled by whether gnats hum "through 
their mouth, or backwards, through their tails." Strepsiades celebrates 
upon hearing the answer from the "master of the gnat": "So then the rump 
is trumpet to the gnats! 0 happy, happy in your entrail learning!"2  

Christian philosophers of the Middle Ages added to this the concern 
that knowledge must always be pursued in a prudent and restrained 
fashion. The medieval historian Robert Lopez notes that the Jesuit 
Enciclopedia Cattolica, borrowing from Saint Thomas and Saint Jerome, 
described three attitudes toward the acquisition of knowledge: too little 
interest in knowledge was culpable ignorance, a vice; a prudent interest was 
studiousness, a virtue; an excessive craving for knowledge was curiosity, a 
sin. "Sinful curiosity" included seeking knowledge for pride or some evil 
purpose, seeking knowledge with forbidden methods (such as necromancy 
or divination), and prying into God's secrets—mysteries of the faith, the 
end of the world, and the hidden intentions of the Lord. Saint Augustine, in 
Book X of his Confessions, had similarly deplored that "futile curiosity that 
masquerades under the name of science and learning," comparing the 
investigation of the secrets of nature to the fascination we find for freaks 
and prodigies at the circus. Sensory experience was a "lust of the eyes" that 
one must diligently guard against to preserve piety.3  

With the rise of Renaissance humanism one begins to see criticisms of 
the narrow or trivial character of much natural inquiry. Science might cate-
gorize nature and discover some nicety, but what does it do to uplift the 
human soul? Petrarch, often regarded as the founder of modern humanism, 
complained in the fourteenth century that the Aristotelian schoolmen 

know many things about animals, birds and fish: how many hairs the lion 
carries in his mane, how many feathers the falcon carries in his tail, and with 
how many coils the sea serpent surrounds the foundering ship at sea. They 
know how the elephant gives birth, and that she can live to be two or three 
hundred years old; that the crocodile alone, of all the animals, can move his 
upper jaw—all of which surely in large part is false, and even were it true, 
would not help one lead a happy life. For I ask you, what use is it to know 
the nature of animals, birds, fish and snakes, if one does not know, or even 
disregards, the nature of man—his goals, his origins, and his destiny? 

Petrarch expresses a contempt for science that would remain in humanistic 
writings for centuries to follow, the same kind of critique that Cyrano de 
Bergerac would raise in his mockery of devices to send men to the moon or 
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that Thomas Shadwell brought forth in his spoof on The Virtuoso, who 

presumed to know everything on the basis of science. 
It was in a similar, if more light-hearted, spirit that Jonathan Swift 

described Gulliver's extraordinary travels to the Academy of Lagado in 
Laputa. In a thinly veiled jab at the Royal Society of London, Swift 
describes projects for "extracting sunbeams out of cucumbers, which were 
to be put into vials hermetically sealed, and let out to warm the air in raw 
inclement summers"; another academician was busily seeking a way "to 
reduce human excrement to its original food, by separating the several 
parts, removing the tincture which it receives from the gall, making the 
odour exhale, and scumming off the saliva." Still others were working to 
calcine ice into gunpowder or to determine the malleability of fire. An 
architect had contrived a new method for building houses "by beginning at 
the roof and working downwards to the foundation"; there was also a man 
born blind who, together with several apprentices also in his condition, was 
trying to mix colors by feel and by smell. 

Swift describes his encounter with the Academy's "universal artist," a 
man employed thirty years seeking the improvement of human life: 

He had two large rooms full of wonderful curiosities, and fifty men at work. 
Some were condensing air into a dry tangible substance, by extracting the 
nitre, and letting the aqueous or fluid particles percolate; others softening 
marble for pillows and pincushions; others petrifying the hoofs of a living 
horse to preserve them from foundering. The artist himself was at that time 
busy upon two great designs; the first, to sow land with chaff, wherein he 
affirmed the true seminal virtue to be contained, as he demonstrated by 
several experiments which I was not skilful enough to comprehend. The 
other was, by a certain composition of gums, minerals, and vegetables out-
wardly applied to prevent the growth of wool upon two young lambs; and 
he hoped in a reasonable time to propagate the breed of naked sheep all 
over the kingdom.' 

The image of the natural philosopher in Swift is that of the ridiculous 
bungler or misguided fool. In Petrarch, the critique is directed against those 
who concentrate on technical details while ignoring problems of the moral 
life, losing the forest for the trees. This is the humanist critique of science, 
and it is one that continues into the eighteenth and nineteenth centuries. 
John Locke, for example, warned of knowledge that might comprehend 
the workings of a clock yet misread the time: "He that was sharp-sighted 
enough to see the configuration of the minute particles of the spring of a 
clock, and observe on what its elasticity depends, would discover some-
thing very admirable; but if eyes so framed would not at a distance see what 
o'clock it was, their owner would not be benefited by their acuteness."  

Goethe in his Faust mocked those "educated gentlemen" for whom 
meaning resides only in that which can be calculated, weighed, or coined.  

Thomas Carlyle complained about scholars for whom the creation of the 
world was "little more mysterious than the cooking of a dumpling"; the 
chapter on "Pure Reason" of his 1833 Sartor Resartus presents a diatribe 
against the "logic-choppers, and treble-pipe scoffers, and professed Ene-
mies to Wonder; who, in these days, so numerously patrol as night-
constables about the Mechanics' Institute of Science." Carlyle was a con-
servative romantic who believed there was very much wrong with the 
modern world. He was as anti-science as he was pro-slavery—witness his 
blast against social science ("the Dismal Science") in his essay on "The 
Nigger Question."6  

One can distinguish this humanist critique from the clerical critique of 
science as subversive or contravening morality. Repression of science by 
ecclesiastical authorities is what one most commonly imagines when one 
thinks of sixteenth- and seventeenth-century criticisms of science. The sto-
ries here are familiar. In 1543, Nicolaus Copernicus published his De 
revolutionibus, arguing that it is the earth that moves while the sun stands 
still. Copernicus disrupted the harmony of the universe: heliocentrism 
made it difficult to interpret the Bible in a literal fashion. Only by virtue of a 
diplomatic introduction by Andreas Osiander, claiming that the treatise 
presented only a model, and not necessarily a picture of reality, was Coper-
nicus saved. 

Copernicus suffered little more than having his treatise placed on the 
papal index of prohibited books, the Index Librorum Prohibitorum. Col-
leagues of his were not to get off so lightly. Giordano Bruno, taking Coper-
nicus seriously, argued that if our earth is a planet then there must be other 
worlds, possibly with other inhabitants like us. The Catholic Church would 
not stand for such heresy, and in 1600 Bruno was burned at the stake at 
Campo dei Fiori, Rome. Galileo's work, published in the vernacular, also 
proclaimed support for Copernicus; his collected works, together with 
those of Spinoza, were placed on the Index until the early nineteenth cen-
tury. Luther and Calvin both condemned Copernicus' heliocentrism; both 
rejected Harvey's discovery of the circulation of the blood.' 

Until quite recently most critics of science—whether humanist or cler-
ical—tended to focus on untoward consequences for morals, wisdom, or 
religious belief rather than on health or environmental consequences. Until 
the twentieth century, in fact, one finds relatively little reference to the 
dangerous physical or ecological effects of science, partly because, despite 
Baconian hopes, the results of "high science" (the principles discovered by 
Galileo, Newton, or Harvey, for example) were slow to penetrate the prac-
tical trades and arts. At the time of Newton, sailors were still using Ptol-
emaic methods to determine position at sea. Gunners used artillery tables 
drawn up from practical experience, not mathematical calculations based 

mechanical principles. Defects in the casting and boring of gun barrels 
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or the preparation of explosive charges, combined with uncertainties in 
battlefield logistics, meant that the degree of accuracy provided by mathe-
matical calculation was of little value. I. Bernard Cohen argues that Ben-
jamin Franklin's invention of the lightning rod is the first dramatic example 
of the conscious application of scientific principles to practical life. As a 
consequence, he suggests, the fear and distrust of science for its effects that 
we are accustomed to in the present century—ecological damage, nuclear 
catastrophe, and so forth—do not figure importantly in writings on science 
prior to the nineteenth century.8  

The case is otherwise with respect to technologies, or sciences more 
closely connected to practical life. In the Phaedrus, Plato has the Egyptian 
king Thamus express his fear that the invention of writing will soon 
"implant forgetfulness in the souls of men" by allowing them to write 
down that which, in previous times, would have been committed to 
memory. Criticisms of weapons of war has a history just as old. The early 
Hebrews banished iron from holy places, regarding it as a base and unclean 
substance, given its use in war. At the Lateran Synod of 1097, Pope Urban 
H banned the crossbow as an inhuman weapon; the papal ban was reaf-
firmed in 1139, when Pope Innocent II further denounced the "deadly and 
God-detested art of slingers and archers." Conrad III in Germany banned 
the crossbow from his kingdom; European leaders were no doubt worried 
by the fact that the weapon enabled a relatively unskilled yeoman to pierce 
the armor of his lord. In the fifteenth century, Leonardo da Vinci refused to 
publish plans for a submarine, because he feared it could be used as a 
weapon. And in the seventeenth century, Robert Boyle kept secret a poison 
he had developed for fear of its abuse. Francis Bacon himself bemoaned the 
tragedies that had issued from the invention of gunpowder—as did William 
Shakespeare, who penned several lines about "villainous saltpetre." Indeed 
the very first reference to gunpowder anywhere, a ninth-century Chinese 
Taoist treatise, instructs alchemists against the mixing of saltpeter, char-
coal, and sulfur for fear of explosions" 

None of these particular warnings seems to have met with much suc-
cess. The Teutonic knights used the crossbow to rout their Estonian ene-
mies; the perfection of poisons, submarines, and explosives has continued 
apace into our own times. Technologies of war have been defended as 
technologies of peace, as when Alfred Nobel justified his invention of dyna-
mite with the argument that such terrible powers of destruction would 
make war unthinkable. 

Criticism of the arts of war is old, but so is criticism of the impact of 
innovations on employment. Throughout history, we have examples of 
laborers rejecting the introduction of machines that threaten their liveli-
hood. In 1479 workers in Danzig demanded that the government drown 
the inventor of a loom that could weave several pieces of cloth at the same  
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time. "Machine breaking" culminates early in the nineteenth century, when 
workers in the lace and hosiery trades (and later in the woolen and cotton 
industry) rioted to protest working conditions. Employers tried to read 
into machine breaking a kind of romantic, anti-technological impulse, 
though it most often occurred in the context of violent strikes or work 
stoppages where workers simply destroyed the closest things at hand, 
including the machines with which they worked. "Luddites" were some-
times also motivated by concerns that the new machines were producing a 
shoddy product, bringing the entire industry into disrepute. As Eric 
Hobsbawm has shown, the destruction of local mills and machinery by 
early industrial and farm workers formed the social background to the 
modern industrial strike.° 

Attitudes toward innovations, one must keep in mind, are not 
abstract but depend upon what people think they stand to lose or gain. 
In 1673 a bill was introduced into British parliament to ban stage coach 
travel within about fifty miles of London, on the grounds that the new 
form of transport was threatening the livelihood not just of watermen 
(those who carried the mails up and down the Thames) but also of 
"cloth-workers, drapers, taylors, saddlers, tanners, curriers, shoemakers, 
spurriers, lorayners, felt-makers" and a host of other trades dependent 
upon the old riding industry (the stage was not nearly so hard on one's 
clothing!). Girdlers, sword-cutlers, gunsmiths, and trunk-makers were 
also said to have suffered, as had the owners of roadside inns and the 
breeders and trainers of horses." The authors of this legislation worried 
about the inconveniences imposed by the new transport (rising early to 
meet fixed schedules, waiting when the equipment broke down, not 
being able to choose where or when one stopped or started), but their 
primary focus was on the loss of livelihood. 

There are other examples from more recent times. In the nineteenth 
century farmers cultivating the madder plant, the traditional source of the 
dye known as "Turkey red," protested the introduction of synthetic substi-
tutes on the grounds that these would hurt their livelihood. The French 
army dyed the trousers of its soldiers with natural dyes from the madder 
plant long after alizarin dyes from coal were available, in order to maintain 
employment for thousands of madder farmers in Provence. In our own 
century, one of the main criticisms of the high-yielding varieties of rice and 
wheat developed in the 1940s and '50s has been that the new varieties are 
inherently biased against smaller farmers, who are unable to purchase the 
necessary pesticides, fertilizers, and heavy equipment required to exploit 
the new strains. Many of the world's poorer farmers have actually been 
impoverished by such "advances": Mexico City today is the largest city in 
the world partly because the "green revolution" forced smaller farmers to 
leave the land and seek work in the city.12  Concrete fears thus often 
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underlie abstract calls for limits to (or redirection of) technical or scientific 
progress. 

As one might imagine, concerns about the negative impact of science on 
society are often voiced in times of economic crisis. In the 1930s, many 
blamed the Great Depression on the failure of scientists and engineers to 
consider the human impact of their work. L. Magruder Passano, a pro-
fessor of mathematics at MIT, wrote to Science magazine in 1935 sug-
gesting that the chief aim of scientific research was "to enable those who 
already receive an undue share of the wealth produced by industry and 
research, to appropriate a share still larger." Harvey Cushing, a professor of 
surgery at Yale, complained that "the average man" had begun to feel that 
"scientific research and the labor-saving inventions which grow out of it are 
chiefly responsible for the hard times and unemployment and uneven distri-
bution of property" made so apparent in the Depression. When Sir Josiah 
Stamp and others (most notably the Bishop of Ripon) called for a morato-
rium on science and invention, what they were really worried about was the 
displacement of men by machines—one of the primary causes, in their 
view, of the Great Depression.13  One reason Theodore Koppanyi in the 
1940s opposed the founding of the National Science Foundation was his 
concern that there was already enough science being done. His solution 
appears to be unique in the history of science criticism, recommending as 
he did that the government follow the example of the Agricultural Adjust-
ment Administration and pay people not to do research!" 

The concerns of Koppanyi and the Bishop of Ripon sound curiously 
anachronistic today. More familiar are the kinds of doubts raised by 
postwar atomic scientists worried that they had unleashed "a monster" 
into the world. After the detonation of atomic bombs over Hiroshima and 
Nagasaki, project leader J. R. Oppenheimer summed up the doubts of sev-
eral of his colleagues when he stated that scientists "had come to know 
sin." Scientists organized to try and halt the rapidly growing arms race; in 
1945 the Bulletin of the Atomic Scientists began to mark time until "mid-
night," when final nuclear war would begin. The sense of shame felt by 
physical scientists spread to other fields: psychologists began to question 
the ethics of using subliminal techniques to sell products (by inserting into 
movies 1/3000-second messages exhorting viewers to "Eat Popcorn" o.  
"Drink Coca-Cola"); Arthur Bachrach drew an explicit parallel between the 
moral responsibilities faced by psychologists armed with such techniques 
and those of physicists who built the bomb.IS 

Physics is not the only area for which World War II represents a turning 
point in the ethics of science. Human experimentation became a postwar 
concern especially in the wake of the 1946-47 Nuremberg trials, where 
German physicians accused of crimes against humanity were shown to have  
performed cruel and often fatal experiments on prisoners in Nazi concew  
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tration camps. The Nuremberg Code that emerged from the physicians' 
trial was supposed to codify a set of standards for the ethical treatment of 
human subjects, including informed consent, the use of humans only as a 
last resort, and the avoidance of any experiment that might bring about the 
death or permanent injury of the subject. 

In subsequent years, however, the code would be violated time and 
again, even in the country of its authors. In 1949, for example, officials at 
the Hanford Nuclear Reservation in southeast Washington released some 
27,000 curies of radioactive xenon-133 and iodine-131 into the atmo-
sphere as part of an experiment to determine dispersal patterns for radio-
active isotopes. Details of the so-called Green Run remain classified, but it 
is suspected that the experiment (in which 8,000 square miles were contam-
inated with more than one thousand times the radiation released at Three 
Mile Island) was part of an effort to discover the location of Soviet pluto-
nium plants. Residents of local communities were not informed until 1986, 
when an environmentalist group obtained documentation on the experi-
ments from the Department of Energy under the Freedom of Information 
Act.' 6  

There are other examples. In the 1960s the U.S. Army and Central Intel-
ligence Agency gave LSD to several unsuspecting persons as part of a 
project to explore the effects of the drug; at least one person died from 
trauma caused by the experience. in the notorious Tuskegee Syphilis Exper-
iment, 400 black men from Alabama suffering from the advanced stages of 
syphilis were allowed to go untreated for as long as forty years (1932 -1972) 
as part of a U.S. Public Health Service experiment to chart the course of the 
disease. It was not until 1972 that the experiment was halted, after a 
reporter for the Associated Press broke the story. There are the infamous 
Willowbrook experiments, where retarded children were deliberately 
infected with hepatitis in order to test the effects of an experimental vac-
cine; there are the secret radiation experiments conducted in the 1950s by 
the Atomic Energy Commission to determine the health effects of ingested 
uranium.'7  There are the secret germ-warfare tests the U.S. Army con-
ducted by spraying bacteria into New York subways and populated areas 
around San Francisco—experiments described by one critic as "science 
gone mad."'8  

These and other examples were in blatant violation of the principles of 
the Nuremberg Code. Ironically, the code never has been recognized as 
having legal standing. When a soldier victim of an LSD study sued the U.S. 
Army, the case went all the way to the Supreme Court. In 1987, in the case 
of Stanley vs. the United States, the court voted 5 to 4 against the soldier; 
the decision made it clear that the government could not be held legally or 
even financially responsible to the standards articulated in the Nuremberg 
Code. Disturbing also is the fact that many Americans were apparently 
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willing even to help administer such experiments if ordered to do so by 
scientific authorities. The psychologist Stanley Milgram in a series of path-
breaking studies in the early 1960s demonstrated the extremes to which 
people would go in administering pain to experimental subjects on orders 
of scientists urging that "the experiment must go on."19  

The 1960s was a watershed in science criticism. As many orthodox 
academic philosophers remained content to formalize the laws of science, 
critics began to question the logic of scientific "rationality" itself, con-
demning what they saw as reason propelled by its own inner logic, or the 
ideal of science as the best way of knowing, or the use of science as an 
instrument of social control. Herbert Marcuse's One-Dimensional Man 
excoriated the society in which peace meant readiness for war; Rachel 
Carson's Silent Spring warned that chemical agriculture was killing butter-
flies and birds. Some began to question whether tobacco and chemical 
executives really belonged on the boards of national cancer research institu-
tions. Others asked if it was right and proper that Madison Avenue adver-
tising should be the second largest employer of Ph.D. psychologists, the 
C.I.A. the largest employer of Ph.D. historians, the National Security.  
Agency the world's largest employer of mathematicians. 

Some have tended to lump together all opponents of science under the 
general rubric of "antiscience," or those who simply fear any tampering 
with nature." (Jeremy Rifkin's work has often been cast in this light—
sometimes fairly, sometimes not.) But not all of those who criticize science 
are "antiscience" in principle, or prefer the Stone Age to the present, or 
deny that "life itself would be impossible without chemicals" (the slogan of 
an Allied Chemical media campaign in 1981-82). In recent years, the 
romantic critique of science has been superceded by more complex cri-
tiques based not on longings for an earlier and simpler age but rather on 
broadening participation in science or redirecting science toward environ-
mental responsibility, international cooperation, or other social goals. Crit-
icism in some cases has led to the establishment of entirely new academic 
disciplines: environmental toxicology, restoration ecology, technological 
assessment, bioethics, conservation biology, ecological economics, envi-
ronmental ethics, geophysiology, and so forth. 

In recent years the critique of science has been especially pronounced in 
four areas: medicine, agriculture, biological determinism, and the militari-
zation of science. These areas are not neatly separate from one another, 
because many new problems (pesticide pollution, for example) and new 
techniques (plasmid cloning, for example) have eroded the boundaries that 
once separated, say, agriculture and medicine. The same gene-insertion 
techniques used to produce human insulin (to treat diabetes) are being used 
today to produce bovine growth hormone (for use in agriculture) and, 
biowarfare agents (for use by the military). A biotechnology firm may pro-v  
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duce pharmaceuticals and genetically altered seeds along with bacteria that 
eat up oil spills. A military agency may fund research on global warming, 
high-definition TV, or the environmental effects of nuclear war. Critics of 
militarization may base their critique on environmentalist or feminist prin-
ciples; the same groups protesting biological determinism may also object 
to the commercialization of university laboratories or the environmental 
hazards brought about by petrochemical agriculture. 

Medicine has become a field of endless controversy—not just because 
nearly everyone's interests are at stake, but also because advances in the 
science in question may be only tenuously linked to advances in human 
welfare. Concerns about human experimentation, rights to refuse treat-
ment (or to die), the use of fetal tissue or animals for research, and new 
forms of transplants or fertilization and birthing have all raised doubts 
about what it means for medical science to advance. One broad set of 
concerns has to do with the nature and scale of medical intervention. Have 
physicians overestimated the value of "heroic" medical techniques? When 
does the prolongation of life no longer serve the best interests of a patient? 
Do patients have the right to choose the type of treatment they want—
what about "alternative" cancer treatments, for example, many of which 
are now illegal?2' Can a physician be sued for failing to perform amniocen-
tesis or other genetic tests? When does the cost of a procedure exceed its 
benefit? And who should bear those costs? Can aborted fetal tissues be used 
to treat Parkinson's disease or juvenile diabetes? How must animals be 
treated in medical research? Should animals be used to test ballistic effects 
and new cosmetics? 

A related set of concerns centers on the question of whether medicine 
really is the key to health. Thomas McKeown in the 1970s showed that the 
rise in life expectancy over the last two centuries in industrial nations owed 
less to improvements in medicine (the discovery of the pathogens causing 
measles and whooping cough, for example, or the subsequent development 
of vaccines) than to improvements in sanitary conditions and diet, 
including separation of sewage and drinking water. D. P. Burkitt argued 
that increased consumption of dietary fiber was likely to do far more to 
eliminate colon cancer than innovations in chemotherapy or surgery; 
Samuel Epstein postulated that industrial pollution, rather than a failure of 
medical technique, was the likely cause for the growing incidence of many 
cancers.22  Many of these criticisms emerged out of recognition that policy 
priorities were skewed toward the cure of disease rather than its preven-
tion. Thus critics were not surprised when Richard Nixon's much heralded 
"war on cancer" (launched in 1971) proved to be a losing one, as cure rates 
remained little changed while incidence rates actually increased for many 
cancers. In the Soviet Union, the average life span of adult males actually 
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began to decline in the late 1960s and early seventies, to the point that the 
Soviet government stopped publishing vital statistics.23  Critics observing 
such trends argued that for most people most of the time, human health has 
less to do with medicine than with diet, exercise, and the cleanliness and 
safety of the home and workplace. Ivan Illich in 1975 went so far as to 
suggest that doctors do as much to injure health as to help it.24 

Another set of concerns has to do with who becomes the object. of 
medical research, and why. Feminists have long protested the medical mis-
reading and misshaping of the female body—from the Galenic conception 
of women as imperfect men, to nineteenth-century theories that academic 
studies would "shrivel women's ovaries," to the epidemic of hysterecto-
mies suffered by women in the 1950s and 1960s. Critics point out that 
diseases of white wealthy males are disproportionately investigated and 
that women are too often absent from studies of the benefits or risks of 
pharmaceuticals. Historians have begun to investigate the exclusion of 
women and minorities from medicine, but why have we had to wait so long 
for a history of the National Medical Association (representing black 
American physicians)? How many people even know that, in the 1930s, five 
thousand black physicians petitioned to join the all-white American Med-
ical Association but were turned down by that august body? (German 
medical journals reported the rejection and used it to justify the Nazi's 
exclusion of Jews from the practice of medicine.) Why, as recently as 1988, 
were women excluded from a major, government-financed study of the 
effectiveness of aspirin in preventing heart attacks? (In the summer of 1990, 
the Congress's General Accounting Office condemned the National Insti-
tutes of Health for not doing enough to promote studies that would 
include women as well as men.)" 

Yet another set of concerns derives from new forms of manipulation of 
genetic information. It is difficult to name an area more controversial than 
modern biotechnology. A number of scientists recognized this as early as 
1973, when, at the annual Gordon Research Conference in New Hamp-
shire, concerns were voiced that, if unregulated, the new techniques might 
produce biohazards of a potentially catastrophic nature. Maxine Singer and 
Dieter Soll led a group of scientists in calling for a moratorium on the most 
hazardous forms of research until better methods of containment had been 
developed. Two years later 150 scientists from around the world met at the 
Asilomar Conference Center in Pacific Grove, California, to develop guide-
lines restricting the most hazardous forms of recombinant-DNA research 
involving bacteria that might infect humans. Though subsequent National 
Institutes of Health (NIH) guidelines regulated only government-funded 
research (!), the moratorium set an important precedent for scientists ques 
tioning the course of scientific innovation before the fact.26  

Medical defenders of the biotechnology revolution sometimes point t  

Critiques of Science 243 

pharmaceuticals as the most likely early fruit of this revolution; here, too, 
though, critics have pointed out that there are likely to be problems associ-
ated with the cost of many of the products. In the mid-1980s, when 
Merck, Sharp and Dohme launched the world's first genetically engineered 
vaccine against hepatitis B, critics pointed out that most of those who need 
it (the poorer peoples of Asia) will never be able to afford it.22  New tech-
niques (using animal instead of bacterial hosts, for example) will eventually 
lower costs, but whether those most in need will benefit remains an open 
question. 

The Human Genome Initiative, the largest single undertaking in the 
history of biology, promises to take these new questions even further. The 
goal of the project is to map and sequence the entirety of the human 
genetic material, an undertaking estimated to take about fifteen years and 
to cost some $3 billion. The project was first proposed in 1984, when 
scientists at Department of Energy (DOE) nuclear weapons laboratories 
(Los Alamos and Livermore) suggested that a massive sequencing effort 
might help identify the kinds of genetic damage suffered by survivors of the 
Hiroshima bomb. According to one account, the weapons facilities were 
also looking for ways to turn the huge resources of the labs toward civilian 
ends should the Reagan-era enthusiasm for military research ever begin to 
slacken. 

Critics have argued that grants for the project are going to be concen-
trated in the hands of relatively few researchers, drawing scarce funds away 
from more urgent projects. More troubling ethical questions have been 
raised concerning how the knowledge gained is likely to be used. What are 
the implications of being able to diagnose ailments thirty or forty years in 
advance, as is already possible for Huntington's disease, cystic fibrosis, Tay-
Sachs, sickle-cell anemia, and a number of other debilitating diseases? Why 
has the Department of Energy become a major (under of genome 
research—and why is it so interested in the so-called radiation repair genes? 
Will employers try to screen employees to eliminate persons susceptible to 
specific genetic infirmities? What rights will insurers have to genetic infor-
mation on their clients, and what rights will persons with "genetic lesions" 
have to keep that information private? What kinds of fears or stigma will be 
attached to genetic disease? These are new kinds of questions that courts, 
hospital review boards, labor leaders, insurance executives, congressional 
committees, and many other groups are going to have to face.28  

The Human Genome Project has already drawn flak from groups who 
fear that the ultimate rationale for the project is a biological determinist 
one. Project leader James Watson has done little to dispel this concern, 
defending the initiative as providing us with the ultimate tool for under-
standing ourselves at the molecular level: "We used to think our fate was in 
our stars. Now we know, in large measure, our fate is in our genes." 
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Pointing to the long and seamy tradition of eugenicists exaggerating the 
role of genes in human behavior, critics argue that it is dangerous to 
see biology as destiny. Geneticists may identify four or five or six thousand 
illnesses with a substantial genetic component, but how useful will such 
knowledge be for providing effective therapies? (The gene for sickle-cell 
anemia was discovered in the 1960s, and we are still very far from a cure.) 
There is also a danger that, in the rush to identify genetic components to 
cancer or heart disease or mental illness, the substantial environmental ori-
gins of those afflictions may be slighted. Even where genetic influence is 
clear, critics worry that widespread availability of genetic testing may gen-
erate fears out of proportion to actual risks. In November of 1989, antici-
pating some of these concerns, the American Society for Human Genetics 
called for a moratorium on widespread genetic screening for carriers of the 
cystic fibrosis gene.29  

Notable in the Human Genome Project, however, is that mechanisms 
for self-criticism are supposed to have been built into funding for the 
project—a rather novel phenomenon for both the DOE and the NIH, the 
two major supporters of the project. Three percent of the multibillion-
dollar effort has been earmarked for research on the "social, ethical, legal, 
and economic implications" of mapping and sequencing the genome, 
making the NIH's National Center for Human Genome Research the 
largest single benefactor of bioethics research in the United States. A state-
ment issued by the working group coordinating NIH research in this area 
warns that "if misinterpreted or misused, these new tools could open doors 
to psychological anguish, stigmatization, and discrimination for people 
who carry these genes."3° Whether the working group has any influence on 
the directions taken by the project remains to be seen. 

Agriculture is another area where research priorities have been subject to 
scrutiny. Criticisms have been launched against the petrochemical-based, 
capital-intensive growing methods that emerged in the United States after 
the Second World War—methods generally requiring heavy doses of herbi-
cides and pesticides. (Chemical inputs were cheap because many chemical 
companies found themselves with excess capacity after the war; wartime 
government subsidies aided in the rapid growth of postwar chemical agri-
culture.)3' In 1989, the National Academy of Sciences published a report 
pointing out that the entire system of chemical agriculture was flawed, 
insofar as pesticides, herbicides, and other products of petrochemical agri-
culture had produced a negligible return on the investment, not to mention 
long-standing environmental problems. Others have pointed out that petro-
chemical agriculture often can't even produce an appetizing product. Jim 
Hightower, the populist Texas Commissioner of Agriculture, protested as 
early as 1972 that tomatoes engineered for transport leave much to be  
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desired in terms of taste; the same can be said for many other vegetables.32  
Today, the average food consumed in America travels more than 1,500 
miles from where it was produced. Prolonging shelf life has become a major 
priority of agricultural research, one of the reasons producers in the 1980s 
shifted to saturated fats (cottonseed, coconut, and palm oils, for example) 
from the more healthful polyunsaturated fats that do not keep as well. 

Biotechnology has been hailed by some as an attractive alternative to 
petrochemical agriculture. Critics suggest, though, that the "second green 
revolution" may create as many problems as it solves. Take the example of 
efforts to produce herbicide-resistant crops. Biotechnology companies have 
produced herbicide-resistant strains of cotton, tobacco, and soybeans so 
that fields may be sprayed and have everything but the crops killed. The 
stakes are high, given that 650,000,000 pounds of herbicides are already 
applied to U.S. crops annually. Critics point out, however, that the new 
herbicide-resistant strains will encourage farmers to increase rather than 
decrease their use of herbicides, further polluting groundwater and 
exposing farm workers to deadly poisons. The Washington-based Biotech-
nology Working Group has urged that federal and state governments end 
their support for developing herbicide-tolerant plants and that encourage-
ment be given instead to nonchemical methods of pest control 33  

Proposals to release genetically altered microorganisms have met with a 
different set of concerns—not the least of which has been corporate sloppi-
ness in following (often confusing) procedures for obtaining permits from 
government agencies. In 1986 the Oakland-based biotech firm Advanced 
Genetic Sciences (AGS) aroused a storm of protests when, without Envi-
ronmental Protection Agency (EPA) approval, it injected trees on its 
rooftop with its "Frost Ban" bacterium designed to improve strawberries' 
ability to withstand freezing temperatures. The EPA had approved the com-
pany's request for permission to spray a test plot outside Monterey the 
previous year, but citizens' groups (including local farmers) protested the 
decision, prompting county officials to impose a forty-five-day moratorium 
on the release. Before the moratorium was over, the unauthorized rooftop 
experiment in Oakland had become public. The EPA rescinded its permit 
and fined AGS $20,000 for failing to follow proper EPA procedures. The, 
company eventually satisfied the EPA that the proper pathogenicity tests 
had been conducted and received its permit to conduct experimental 
releases; field tests were finally conducted in the spring of 1987 and have 
continued through the present.34  

Scientists working in the field of biotechnology have tried to grapple 
with the possible hazards of environmental release. David Pimentel at the 
University of Cornell points out that the problem of unforeseeable conse-
quences in environmental release is one that must be met by careful studies 
of microbial ecology. New variants of caterpillar-killing bacteria may help 
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to control cutworms under the soil, but one has also to be sure that the 
new bacteria will not kill earthworms or other beneficial fauna. There is a 
risk that "ice-minus" bacteria could become attached to insect pests, 
allowing the pests—and not just the crops—to survive freezing tempera-
tures; there is also the question of whether the new strains could have 
unforeseeable effects on economically important insects such as honeybees. 
Honeybees pollinate twenty billion dollars' worth of crops every year in the 
United States, and damage to them could be very costly. Natural ecosys-
tems may be more resilient than many critics are willing to admit, but 
history is also replete with examples of exotic organisms introduced into 
new environments with disastrous effects (the gypsy moth in eastern for-
ests, kudzu in California, and so forth). Pimentel thus suggests that manu-
facturers working in temperate climates confine their engineering to trop-
ical strains that will die out in the winter, assuring that none of the released 
varieties will gain a permanent foothold in the environment. He also advises 
that the new technologies not be regulated by agencies whose duties also 
include the promotion of those technologies; control should therefore be 
shifted, for example, from the Department of Agriculture to the Environ-
mental Protection Agency and the Occupational Safety and Health Admin-
istration (OSHA)35  

Increased productivity has also been challenged as the single guiding 
rationale for agricultural research. The widespread use of bovine somato-
tropin (a growth hormone only recently available in commercial quantities), 
for example, promises to raise milk production as much as 30 percent (up 
to twelve or more gallons per cow per day)—but what will the effects of 
this be on smaller dairies, faced with oversupplies of butter and depressed 
prices? (The USDA already pays farmers to reduce their herds.) And will 
cattle remain healthy, given the new strains on their bodies? One economic 
consequence is likely to be a further reduction in the number of farms—
already reduced from about five million in 1950 to just over two million in 
1990. Agribusiness supporters argue that the concentration of production 
is efficient; critics argue that productive diversity is more attractive from the 
point of view of both the quality of food produced and the preservation of 
smaller-scale family farms.36  

There is also the question of impacts on economies abroad. The new 
agricultural biotechnologies will probably widen further the economic gulf 
between overfed and underfed peoples. While biosynthetic vanilla or gum 
arabic or continuous tissue culture (for tobacco, fruits, and other crops) 
will probably bring jobs and consumer benefits to First World peoples, they 
will no doubt also deprive some Third World nations of their export mar-
kets.37  Cherry flesh without cherry trees, orange juice without oranges, chili 
oil without chilies, chocolate without the cocoa bean, and sweeteners 
without sugar cane, all have become the object of intense biotechnological  
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investigation. First World farmers threatened by such innovations have 
sometimes managed to delay or halt the process: in Japan, tobacco farmers 
in the mid-1980s protested the sale of tobacco products made from cell 
culture, ultimately forcing the manufacturer to stop.38  In the United States, 
when the Patent Office approved the patenting of genetically altered ani-
mals in 1987, the National Farmers Union representing 250,000 growers in 
twenty-two states testified at congressional hearings that the move would 
put many smaller farmers out of business, given that the patents would be 
controlled by the larger agricultural corporations." Third World farmers 
are likely to have difficulty mounting challenges to First World innovations 
in this sphere. Economic relations being what they are, the new genetics is 
as likely to produce hunger as it is to produce food, insofar as already 
existing inequalities will simply be amplified.° 

Capital-intensive agriculture has also aroused criticism with respect to 
environmental concerns. Pesticides and herbicides have polluted ground-
waters, and the great reservoirs that underlie the American Midwest are 
being pumped out faster than they can be replenished. American agricul-
ture presently uses up 325 gallons of water and 160 pounds of fertilizer per 
person per day; even if consumption is decreased the day is not far (fifteen 
years?) when the Ogallala and other great aquifers of the midwest will be 
too low to pump. Topsoil is being lost more quickly today than in the dust-
bowl days of the 1930s—a third of it is already gone.4' 

Wes Jackson, founding director of the Prairie Institute in Kansas, has 
argued that the roots of modern agricultural troubles go even deeper. He 
and others have begun to explore how perennials, modeled on prairie grass, 
might be developed to provide alternate sources of food. Such crops would 
halt the destruction of topsoil and the water table and eliminate the need 
for annual plowing.42  "Alternative agriculture" promises to become a 
booming business, as governments implement tighter restrictions on pesti-
cides and consumers show themselves willing to pay for organic produce. 
Low-input agriculture has gained a lot of attention in the research commu-
nity. Still, critics point out that the USDA program responsible for pro-
moting low-input sustainable agriculture receives only about $4.5 million 
per year (in 1990), while the Forestry Department continues to fund the 
development of herbicide-tolerant trees 43  Research priorities are likely to 
shift, but only when political support for more ecologically sound agricul-
tural practices tips the scales. 

Biological determinism is yet another area where science criticism has flour-
ished. Especially since the 1960s, critics have protested efforts to prove that 
intelligence, alcoholism, crime, depression, homosexuality, female intu-

ion, and a wide range of other talents or disabilities are the inflexible 
utcomes of human genes, hormones, neural anatomy, or evolutionary his- 



Critiques of Science 249 
248 Critiques of Science 

tory.44  The heat of disputes in this area derives largely from the fact that 
efforts to trace human capacities to biological predispositions have often 
emerged as conservative responses to liberation movements. In the 1960s, 
at the height of civil rights activism, Arthur Jensen proposed that average 
IQ differences between blacks and whites were due to genetic differences in 
the two races; in the 1970s, at the height of the feminist movement, socio-
biologist E. 0. Wilson suggested that women were unlikely ever to achieve 
equality with men in the spheres of business and science, given their evolu-
tionary adaptation to separate social roles.45  

The biological response is often a convenient answer to social difficul-
ties. Is terrorism a problem? Science magazine reports research suggesting 
that "most terrorists probably suffer from faulty vestibular functions in the 
middle ear." Do women become discouraged with college-level math? In 
1983 America's leading science publication announced that "Math Genius 
May Have Hormonal Basis."46  Is there bullying in the schools? A popular 
article in the New York Times asserts that the tendency to do physical harm 
"is intrinsic, fundamental, natural."'" Do men cheat on their wives? 
Playboy magazine is able to cite studies claiming that both rape and infi-
delity are found throughout the animal kingdom." 

Critics worry that science in such cases is being used as a proxy for 
deeply held social values—that women cannot compete, that blacks are 
inferior, that war or crime or poverty are ineradicable parts of human 
nature. Critics argue that there is little evidence that terrorism, or sexual 
preference, or personality traits such as "shyness" or "bullying" are geneti-
cally anchored; that it is easy to mistake the intransigence of human cul-
tural qualities (male dominance, for example, or rape) for biological destiny. 
Critics also argue that determinists often project human qualities onto 
nature, which they rediscover then in humans. Scientific journals may 
describe "rape" in mallard ducks or acanthocephalan worms," but it is 
more than misleading to compare animal and human behavior in this 
regard: the danger is that historically specific institutions—such as rape or 
war or male dominance—will be branded invariant. 

The hereditarian argument is not a new one. In the ancient world,  
scholars drew upon the Galenic theory of humors to argue that men were 
hot and dry (and therefore active) while women were cold and moist (and 
therefore passive). Polygenists in the seventeenth century argued that blacks 
and whites were the products of separate creations; David Hume in the 
eighteenth century postulated that Negroes were a separate species whose 
intellectual capabilities compared favorably to those of the parrot. In the 
nineteenth century Hegel compared men with animals and women with 
plants; craniologists sought to prove that the races of the world could be 
ranked according to skull size and brain capacity. In the twentieth century 
the metaphors have changed, but many "results of research" sound much  

the same. Women and blacks are still passive or incompetent, but now 
because of deficiencies in androgen or heritable g or IQ, or differences in 
brain structure or "math genes" or sociobiological history. 

Critics have argued, by contrast, that hereditarian theories are both 
technically flawed and politically suspect. Hereditarian theory allows one 
to argue that social reform is dangerous, futile, or misguided; biological 
determinism is a "social weapon" used against groups demanding 
equal access to social opportunities.50  The hereditarian argument is a polit-
ical one, insofar as it is used to buttress arguments about the nature or 
limits of human equality and freedom. Some people are born smart, others 
stupid. Some are fit to rule, others to follow. Certain groups suffer or suc-
ceed because of talents or disabilities stamped indelibly onto the human 
racial or sexual constitution. 

Take, for example, the 1969 essay by Arthur Jensen of Berkeley arguing 
that most of the average IQ difference between American blacks and whites 
can be attributed to genetic differences between these two populations.'" 
Critics have drawn attention to a host of technical problems in Jensen's 
argument. Richard Lewontin, for example, pointed out that there is no way 
to extrapolate from heritability within groups to heritability between 
groups. The heritability of traits within a population may be taken as an 
index of heritabilities between those populations only on the assumption 
that there are no significant differences in the environments of the two 
populations (diet, education, prejudice, socio-economic status) that might 
account for differences between the two populations. Yet it is precisely 
these environmental differences that are in question. 

Lewontin and others have also drawn attention to the fallacy in Jensen's 
presumption that heritability has something to do with changeability.52  In 
fact, the proportion of variance of a trait attributable to genetic variance 
tells us nothing about how that trait might be expressed in a different envi-
ronment. The fact that a given trait is highly heritable (even 100 percent) in 
one environment tells us little about whether heritability will be high in a 
different environment. Heritability is a measure of "unchangeability" only 
insofar as it can be assumed that all possible trait-relevant environmental 
variation is present equally and immutably in the environments to be com-
pared. In the example of IQ and educability, heritability says something 
about the fixity of IQ only if one is confident that "remedial education has 
been tried, and it has failed." (This was the opening salvo of Jensen's "How 
Much Can We Boost IQ and Scholastic Achievement?") If, however, one 
believes that education is not what it could or should be, then heritability 
says little or nothing about educability with regard to IQ—though it may 
well say something about the sorry state of education. High heritability of 
IQ may indicate nothing more than the fact that family background remains 
more important than schooling in performance on IQ tests. 
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Many other objections to IQ research have been raised, but the point to 
keep in mind is that ethical or political objections to hereditarian research 
stem primarily from concerns about how such research has been used in the 
past and is likely to be used in the future. Research into the genetics or 
distribution of intelligence is not prima facie nonsense or reprehensible—
any more than research on atomic fission or recombinant DNA or UFOs. 
But techniques are developed and used in particular contexts, and this is 
what has led critics to ask: what is the purpose of such research? How will 
it be used, and who stands to gain or to lose from the results? In the United 
States, blacks still are underrepresented in science. In 1988, only one Amer-
ican black received a Ph.D. in mathematics, only one American black 
received a Ph.D. in computer science.53  In such a climate, where access is 
already difficult, efforts to blame the victim can only make the already 
lonely face more lonely. 

The danger that hereditarian studies might be used for political pur-
poses is not the product of the critic's imagination. Shortly after the publi-
cation of his controversial thesis in February 1969, Jensen's entire 123-page 
article was read into the Congressional Record at the request of a southern 
congressman. Daniel P. Moynihan briefed the Nixon cabinet on the article, 
advising that its policy implications should be taken seriously.54  In 
Germany, Jensen's views became popular among the far-right nordic 
supremacists writing for Neue Anthropologic.; Jensen's work has also figured 
prominently in British neo-fascist propaganda literature.55  Jensen has even 
drawn attention from scholars in socialist countries: in 1980 the East 
German scientists Volkmar Weiss and Hans-Georg Mehlhorn published an 
article in the Biologisches Zentralblatt arguing that the heritability of intelli-
gence is about 80 percent and that "general intelligence" represents the 
expression of a single gene.56  

More research needs to he done on how and why hereditarian views 
have emerged in socialist countries—whether this has to do with rising 
rates of crime, or resurgent nationalism, or problems with the integration 
of ethnic minorities. How can East German endocrinologists argue that 
homosexuality is a hormonal disorder?57  What explains the resurgence of 
sociobiology and Gobineau-style racial theory in what used to be known as 
the "eastern block"? How does one understand the recent efforts in China 
to sterilize the mentally retarded?58  An argument could be made that Soviet 
efforts to reduce political dissent to psychiatric disorders derives from 
Stalin's proclamation in the 1930s that class struggle in the Soviet Union 
had come to an end. Political deviance could then be suppressed as mental  
illness, as was also the practice in Germany under Hitler. 

The ultimate problem with the hereditarian argument is that it is difficult 
to know when a person or a people has reached their full potential—what-
ever that might mean. In 1820, who could have predicted Jewish or Japanese  
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success in science a century later? In 600 A.D., at the height of the Gupta 
empire, who could have predicted India's eclipse and conquest by the British, 
or Europe's triumph over China as the center of world scientific culture? Who 
at the height of the Benin empire or the kingdom of Zimbabwe could have 
predicted the subjugation of African peoples to European rule? The success 
of a nation is historical; it depends on the configuration of social and eco-
nomic institutions—not the racial makeup of its citizens. 

Not surprisingly, feminists have been among the most persistent critics 
of biological determinism. The strength of the feminist critique stems from 
the continued underrepresentation of women in the sciences (women in 
1989 earned only 8 percent of all American Ph.D.s in physics), but also 
from the fact that many scientists still explain the scarcity of female faces by 
reference to defects in the female body. Skull size and "the wandering 
womb" are no longer fashionable as predictors of intellectual prowess, 
but brain lateralization, testosterone, and "math genes" are more in vogue 
than ever. 

There is relatively little controversy today in the view that men and 
women experience the world differently; Carol Gilligan of Harvard made 
this a centerpiece of her best-selling book, In a Different Voice, and the 
celebration of "difference" has become a common refrain in many feminist 
writings. What remains controversial, though, are the origins and conse-
quences of difference. If gender roles or personality traits are rooted in the 
brain, traceable ultimately to hormones or genes, it is easier to argue that 
the predominant sexual division of labor is natural and that efforts to alter 
it are foolhardy. Popular scientific articles on this topic pull no punches: a 
1980 article in Quest Magazine states that brain lateralization studies 
"threaten the axioms of militant feminists as well as homosexuals." Dis-
cover magazine came to similar conclusions in a 1981 article on "The Brain: 
His and Hers," subtitled "Men and Women Think Differently. Science Is 
Finding Out Why."59  On May 18 of that year Newsweek devoted a cover 
tory to "The Sexes: How They Differ—And Why," retracing much of this 

same ground. 
The arguments presented in such literature suggest that it is ultimately 

biology (and specifically hormones) that determines "why women might 
think intuitively, why men seem better at problem-solving, why boys play 
rougher than girls."6° The 1980 Quest article describes Jerre Levy's brain 
lateralization studies at the University of Chicago purportedly showing that 
whereas "males are good at maps and mazes and math" and are "more 
narrowly focussed, less distractible," females by contrast have "superior 
verbal skills," are "sensitive to context, good at picking up information that 
s incidental to a task that's set them, and distractible." Levy cites the 
example of a woman at a party who, after talking to a total stranger, can 
deduce a great deal of information about that person. For Levy, such obser- 



252 Critiques of Science 

vations "might mean that she's doing something for which the organization 
of her brain ideally suits her."61  Discover magazine cited a number of prac-
tical implications of such findings: 

If women are indeed at a disadvantage in mastering math, there could be 
different methods of teaching, or acceptance of the fact that math is not 
important for certain jobs . . . Eventually, psychiatrists and lawyers may 
have to assess their male and female clients in a new light. And brain sur-
geons may have to consider the sex of a patient before operating. For if the 
two hemispheres of the brain are more intimately connected in women than 
in men, then women may be able to control a function like speech with 
either hemisphere. Surgeons could feel confident that a woman would 
recover the ability to talk, even if her normal speech center were destroyed; 
they might proceed with an operation that they would hesitate to perform 
on a man.62  

Feminists have various reasons to be suspicious of such claims—not the 
least of which is the extraordinary history of women's sufferings at the 
hands of physicians misreading or mutilating women's bodies.63  Critics 
have countered that if boys are "good at maps" and girls excel in intuition, 
this is the consequence of socialization rather than of brain structure. Femi-
nists thus reject the oft-cited studies purporting to show that girls born 
with abnormally high levels of androgens exhibit "distinctively 'tomboyish' 
behavior," seldom play with dolls, and begin dating at a later age than other 
girls.64  Girls born with congenital adrenal hyperplasia (a condition that 
results in high levels of androgen) do not look like normal girls; perhaps this 
has something to do with how they are treated and hence how they behave. 
Jerre Levy of Chicago admits as much when she states that "For every 
experiment in the literature that finds differences, there's another one that 
doesn't, and vice versa." Even Roger Gorski, an advocate of the hormonal 
determination theory, concedes that "There's something reductive and 
scary about a situation in which you might be able to ask a mother whether 
she wants testosterone treatment to avoid having a homosexual son."65  

Feminists have argued by contrast that masculinity and femininity are 
socially constructed—that gender roles are in principle independent of sex 
and that it is foolish therefore to try to trace differences in social behavior 
(including sexual preferences) to differences in sex—chromosomal, hor-
monal, or genital. Feminists argue further that whatever role "nature" may 
play in the question of difference, it is difficult to disentangle this in a 
political environment where feminist challenges are met with antifeminist  
rhetoric and policies. Women's success in science is unlikely to match that 
of men until the social and economic power of women rivals that of men. 
In Simone de Beauvoir's words, "it is not the inferiority of women that has 
caused their historical insignificance: it is rather their historical insignifi-,  
cance that has doomed them to inferiority."66 
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Given the world-historical exclusion of women from the sciences, it is 
not surprising that feminists have become the most steadfast critics also of 
the ideal of value-neutrality—proclaiming it variously a myth or a mask or 
the bulwark of liberal ideology. Anne Fausto-Sterling in her study of Myths 
of Gender suggests that "there is no such thing as apolitical science"; sci-
ence is "a human activity inseparable from the societal atmosphere of its 
time and place." Ruth Hubbard points out that "the subject of women's 
biology is profoundly political"; Elizabeth Fee argues that one can only 
expect "a sexist society to develop a sexist science."67  Many feminist trea-
tises begin with a caution against the self-serving postures of universalist 
objectivity; feminists have become wary of such posturings, given that 
women have so often been saddled with a supposed inability to distance 
themselves from the objects of scientific study. Objectivity has been consid-
ered a distinctively male trait, just as the attributes of science have been 
portrayed as the attributes of males (cold, hard, impersonal), just as the 
abstract man has tended to stand for males in fact, contrary to its pretence 
of standing for humans in general. 

For most feminists, however, there is a kernel of value in the ideal of 
objectivity. The goal, as Evelyn Fox Keller has put it, is not so much a 
science that is "feminist" but rather a gender-free science that is 
"humanist"—freed from the deformations caused by centuries of exclusion 
of half of humanity from its ranks. Elizabeth Fee argues that the willingness 
to question and to have ideas subjected to "the most unfettered critical 
evaluation" are aspects of scientific objectivity that should be preserved 
and defended. The point of the feminist critique is to allow us to identify 
aspects of science that need to be questioned without abandoning the idea 
that we can come to "an ever more complete understanding of the natural 
world through a collective and disciplined process of investigation and dis-
covery.,,68 

Sandra Harding is another who advocates a selective "colonization" of 
the ideal of objectivity. In The Science Question in Feminism, Harding argues 
that it is wrong to view objectivity as compromised by taking positions on 
value questions. Indeed "it has been and should be moral and political beliefs 
that direct the development of both the intellectual and social structures of 
science." What is needed is to ensure that it is "participatory" and not "coer-
cive" values informing the practice of science. Coercive values (racism, 
sexism, classism) undermine objectivity; participatory values (antiracism, 
antisexism, anticlassism) are preconditions or constituents of objectivity. Par-
adigm models of objective science are those that challenge oppressive poht-
icalorders. Harding provocatively speculates that, in this sense, "feminist and 
similarly estranged inquiries" might be viewed as the true heirs to the legacy 
of Copernicus, Galileo, and Newton.69 
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In terms of state and industrial support for science, of course, the "true 
heirs" of Copernicus, Galileo, and Newton unfortunately lie elsewhere. 
Indeed if one has to choose one single prominent feature of science in the 
late twentieth century, it is that it is militarized. In the mid-1980s United 
Nations experts estimated that 20 percent of the world's scientific talent-
500,000 people—are directly involved in military research. In the United 
States the proportion is even higher: recent estimates are that as many as a 
third of all American scientists and engineers have some form of military 
security clearance. From the late 1970s to the late 1980s the fraction of U.S. 
federal funds for military research and development (R and D) grew from 
50 percent to more than 70 percent of all R and D expenditures. In 1990 
federal expenditures for military R and D in the Defense Department alone 
amounted to some $37.5 billion—well over half the total U.S. government 
R and D outlay of $65 billion 70  

The Defense Department, however, is not the only conduit for military 
R and D. The large part of the American nuclear research and development 
effort is organized by the Department of Energy, which in 1988 employed 
90,000 persons at an annual cost of $8 billion to research and produce 
nuclear weapons. The research part of this effort takes place at four sites: 
the Los Alamos National Laboratory in the mountains of New Mexico 
(employing 7,800); the Lawrence Livermore Laboratory near Berkeley 
(employing 8,000, part of the University of California system); the Sandia 
National Laboratories in Albuquerque, New Mexico (employing 7,200); 
and the Nevada Test Site northwest of Las Vegas (employing 8,000). 

Nuclear weapons research accounts for a substantial portion of U.S. 
military R and D, but this is only one among many areas of inquiry. There is 
also a sizable U.S. research establishment devoted to the production, devel-
opment, and defense against chemical and biological weapons (CBW). The 
United States presently has a stockpile of 150,000 tons of chemical 
weapons, including several million artillery shells and thousands of bomb 
and missile warheads. The Army depot at Tooele, Utah, alone contains 
enough chemical weapons to destroy all life on earth. At least ten Pentagon 
test centers perform research in this area, in cooperation with some 150 
university and industrial laboratories. 

The Army's Fort Detrick in Maryland was for many years the leading 
U.S. producer in the area of "biological defense," developing biowarfare 
agents such as anthrax, Q-fever, brucellosis, yellow fever, Venezuelan 
equine encephalomyelitis, enterotoxins, and tularemia, along with toxins to 
destroy wheat, rice, and other crops Today biowarfare research is pur-
sued at the Army's Aberdeen Proving Ground, the Medical Research Insti-
tute of Infectious Diseases, the Walter Reed Army Institute of Research, ' 
the Army Medical Research and Development Command, and a number of 
other institutes and proving grounds. The Navy conducts biowarfare  
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research at the Naval Biosciences Laboratory (until recently part of the 
University of California, Berkeley), the Naval Medical Research Institute in 
Bethesda, Maryland, and several other facilities. The Air Force runs similar 
programs through its own Office of Scientific Research; laboratory work is 
also done at the United States Air Force Academy and several dozen other 
labs. The Army has plans to build a Biological Aerosol Testing Facility at 
Dugway Proving Grounds southwest of Salt Lake City, though opposition 
from citizen groups and University of Utah scientists has been stiff.72  In the 
mid-1980s U.S. research spending on CBW was ten times the amount spent 
in 1950—this despite the fact that the United States is a signatory to the 
1972 Biological Weapons Convention prohibiting the development, pro-
duction, or stockpiling of biological and toxin weapons. 

Research in the area of chemical and biological warfare continues under 
the pretext that American CBW research is purely for defensive purposes. 
Critics, however, have pointed out that the scale on which such efforts are 
undertaken ($90 million for "Biological Defense" in 1986, up from $18 
million ten years earlier) effectively blurs the distinction between offensive 
and defensive research. Vaccines against specific biowarfare agents might be 
used to defend against an enemy attack; they could also be used in an 
offensive operation to inoculate friendly forces while spreading germs 
amongst the enemy. Critics have pointed out that the development of vac-
cines is destabilizing, insofar as it weakens the primary deterrent to the use 
of such weapons—namely, the fear that germs distributed amongst one's 
enemies might spread to one's own population. "Defensive" biowarfare 
research is destabilizing in the same way that antiballistic missile systems are 
destabilizing—it makes it easier for a nation to launch an attack without 
fear of retaliation. Scientists recognizing this have organized a boycott 
against military biology: in 1987 the Boston-based Committee for Respon-
sible Genetics began circulating a "Pledge Against the Military Use of Bio-
logical Research" in response to the rapid growth of the U.S. biodefense 
budget.73  By the spring of 1990 more than one thousand scientists had 
signed the pledge, indicating their commitment not to engage knowingly in 
research or teaching that would further the development of biological or 
chemical weapons. 

Apart from the bodies already mentioned, there are also within the 
Department of Defense a number of agencies dedicated to research in spe-
cific areas of military interest. The Defense Nuclear Agency (DNA) in 
northern Virginia receives about $400 million per year to rehearse (or "cho-
reograph") World War III; it also explores "nuclear effects phenome-
nology." The DNA runs the Armed Forces Radiobiology Research Institute 
n Bethesda, Maryland, where tests are done (on monkeys) to determine 
how long troops will be able to fight after exposure to radiation, or how 
well vehicles or buildings can be expected to stand up under nuclear 
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blasts.74  The Defense Mapping Agency digitalizes landscape features to pre-
pare routes for cruise and other "smart" missiles; the Defense Communica-
tions Agency is responsible for making sure that military information flows 
smoothly in the event of nuclear war. The Defense Science Board provides 
expert advice to the Secretary of Defense on a wide range of strategic and 
scientific issues; the Defense Documentation Center outside Alexandria, 
Virginia, is the largest clearinghouse for science and technology informa-
tion in the country—and perhaps in the world. The Defense Advanced 
Research Projects Agency (DARPA) has overseen the Strategic Computing 
Initiative and was largely responsible for coordinating research on laser and 
space weapons until 1983, when the Strategic Defense Initiative Office was 
formed. With an annual budget of $1.1 billion, DARPA coordinates 
research in the areas of artificial intelligence, man-machine interfaces, and 
several other frontier technologies (high-definition TV, for example, and 
composite plastics). DARPA spends more than $100 million a year on basic 
research, making it, in the words of one observer, "by far the biggest ven-
ture capital fund in the world."75  

Table 5 Top ten U.S. Department of Defense research, development, test, and 
evaluation contractors (FY 1989) 

Martin Marietta $1,990 million 
McDonnell-Douglas 1,710 
General Dynamics 1,180 
Boeing 905 
General Electric 903 
Rockwell International 814 
Foundation Health 639 
McDonnell-Douglas/General Dynamics Joint Venture 620 
Raytheon 614 
TRW 578 

Source: "Top 100 Department of Defense Research, Development, Test, and Evaluation 
Contractors: FY 1989," Defense Daily, May 4, 1990, p. 202. Note that these figures 
include only DOD contracts; contractors may also work on military projects for other 
agencies, such as NASA or DOE. 

Most U.S. military research—about three-fourths—is contracted out t 
industrial laboratories (see Table 5). Military research is also conducted i 
eleven private "think tanks" (Federally Funded Research and Development 
Centers—FFRDCs)76  contracted by the Department of Defense. Thou 
the budgets of such groups may be small compared with more hardware-
oriented research, think tanks have played an important role in formulating 
military policy. The RAND Corporation, established in 1948 in Santa 
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Table 6 Research and development centers funded by the U.S. Department of 
Defense, 1990 

Personnel 
Annual Budget Total Professional 

MITRE Corporation 5,500 2,800 $500 million 
Lincoln Laboratory 2,800 1,300 428 
Aerospace Corporation 4,300 2,600 400 
RAND Corporations 1,126 603 95 
Institute for Defense Analysis 873 383 85 
Center for Naval Analysis 550 270 40 
Software Engineering Institute 230 150 26 
Logistics Management Institute 180 133 21 
Institute for Advanced Technology 30 19 3 

a. Includes three DOD-funded centers: Project AIR FORCE, the U.S. Army's Arroyo 
Center; and the National Defense Research Institute. RAND also employs about 400 
consultants, adding an equivalent of 82 professional staff. 

Monica, California, is the oldest and one of the largest such bodies, with 
more than 1,100 full-time employees (about half of whom are scientists) 
involved in research on nuclear strategy, forecasting, counterinsurgency, 
and other projects for the U.S. Air Force and Army. The corporation 
administers three of the Department of Defense's eleven FFRDCs: Project 
AIR FORCE, the U.S. Army's Arroyo Center, and the National Defense 
Research Institute. 

The RAND Corporation is joined by eight other private think tanks 
(FFRDCs) performing military research for the DOD (see Table 5). The 
Institute for Defense Analysis in Arlington, Virginia, designs evaluation pro-
grams for high-technology military systems. Lincoln Laboratory in Cam-
bridge (part of MIT) does research on "penetration aids" to assist ballistic 
missiles in reaching their targets. The Software Engineering Institute at Car-
negie Mellon University in Pittsburgh is one of the smaller of the Pen-
tagon's FFRDCs, as is the Bethesda-based Logistics Management Institute, 
with a budget of only $21 million. The largest think tank in the United 
States is the MITRE Corporation in Bedford, Massachusetts, employing 
6,000 workers to conduct research on questions of nuclear strategy, com-
mand, control, communications, and intelligence (C3I), and a host of other 
projects primarily for the Air Force. (MITRE served as system engineer for 
the Strategic Air Command's recently completed underground command 
center.) The newest of the Pentagon's FFRDCs is the Institute for 
Advanced Technology at the University of Texas at Austin, where research 
is conducted on "pulsed electromagnetic power" and "electromechanics 
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and hypervelocity physics," areas of interest in the Pentagon's plans to 
develop directed-energy weapons (particle beams, laser and kinetic 
weapons, and so forth). 

One common criticism of military research is that it is wasteful or ineffi- 
cient. The press is fond of reporting stories of $800 hammers and $50,000 
coffee makers, but the big-ticket items can be even more outlandish. Sci-
ence for the People, the Cambridge-based radical science group, in 1990 
awarded its first annual Twilight Zone Award for "the most ridiculous 
DOD research program" to the Pentagon's Island Sun program—an $84.6 
million project to outfit dozens of lead-lined tractor trailer trucks with 
electronic equipment to serve as "mini-Pentagons," roaming the public 
highways in the event of nuclear war.7  If history is any guide, Island Suns 
will eventually join a long list of other abandoned military fiascoes, 
including the early-1950s plans to rearrange cities into linear strings (to 
make them less vulnerable to atomic blasts) and the vintage civil defense 
studies of "VD Control in Atom-bombed Areas."78  

Even Island Suns are small potatoes when compared with the really 
large defense programs. When future scholars write the history of science 
in the final decades of the twentieth century, the Strategic Defense Initiative 
will probably rank as both the most ambitious, and the most foolish, of all 
research endeavors of our times. It is the largest research effort in history 
(early estimates of total costs approached the trillion-dollar range), and it is 
probably the most lampooned. Critics argue that the project is expensive, 
destabilizing, and ultimately unworkable. Critics have pointed out that 
even if 99 percent of the incoming missiles could be shot down, more than 
a hundred would still get through, more than enough to destroy the 
country. Arguments such as these were put forth even by several of 
Reagan's political allies, as when British Foreign Secretary Geoffrey Howe 
likened the program to a "Maginot Line of the 21st century, liable to be 
outflanked by relatively simpler and demonstrably cheaper countermea- 
sures."79  

Many—perhaps most—leading scientists in the United States have 
opposed the project on technical as well as political and moral grounds. By 
May 1986 more than 6,500 scientists—including fifteen Nobel laureates in 
physics and chemistry—had signed a petition advocating a boycott of 
research on SDI and labeling the initiative "ill-conceived and dangerous" as 
well as technically unfeasible." Never before had so many prominent scien-
tists publicly declared their opposition to a weapons program. Cynics have 
observed that the technical question of whether Star Wars will "work" or 
not is not even the central question. The effort has been described as " 
public welfare program for major defense contractors" who stand to make 
substantial profits from the program—whether it works or not. In this; 
sense, as several critics have suggested, the system is "already working."81  

Apart from the question of waste, critics also commonly argue that the 
secrecy implicit in most military work leads both to political abuse and ill-
treatment of weapons industry workers. Philosophers of science tend to 
ignore the fact that science has a workplace, and that there are occupa- 
tional hazards distinctive to that workplace. Some of these have to do with 
health hazards, others with the hazards of whistle-blowing. In 1988 Wil-
liam J. Broad of the New York Times reported that, as a result of political 
infighting, America's nuclear weapons labs had become "rigid organizations 
steeped in secrecy, hesitant to pursue the truth if it leads in inconvenient 
directions and quick to please political masters."82  For nearly four decades, 
security-conscious government authorities concealed health files on hun-
dreds of thousands of workers at DOE nuclear plants. Atomic workers at 
Oak Ridge, Hanford, Portsmouth, and elsewhere had protested health con-
ditions at the plants,83  though it was not until the late 1980s that the main-
stream press picked up on the abuses. In March 1990, after years of prod-
ding by health activists and nuclear workers, DOE Secretary James Watkins 
agreed to turn over workers' health records to the Department of Health 
and Human Services." 

The most common argument against militarization of science, though, 
is not that it is wasteful or secretive but rather that it directs resources into 
areas that could more profitably be used for other, more humane, ends. Is 
the military threat really so great as to dwarf all other problems for which 
research funds might be spent? How does one defend the fact that research 
expenditures for the Department of Defense exceed those for the Environ-
mental Protection Agency by a factor of about 100? How does one justify 
$40 billion to research means of producing death, and only $400 million to 
research means of preserving environmental health? J. D. Bernal as early as 
1958 suggested that "the militarization of science is one of the main ways in 
which mankind is now being cheated of wealth and well-being and kept in 
a state of permanent danger."83  If this was true in the 1950s, it is certainly 
no less true in the 1990s. 

With the demilitarization of science in the wake of Gorbachev's per-
estroika and the transformation of eastern Europe, research priorities in the 
Western alliance have begun to shift. SDI funding has been scaled down 
(only $20 billion was spent on the program between 1983 and 1990) and 
some funds have been withdrawn from CBW research. Boeing, McDonnell-
Douglas, and most other military producers have begun to lay off profes-
sional and technical staff, and most expectations are that U.S. military 
forces will reduce their personnel. Military research facilities have begun to 
transfer resources to nondefense projects. Los Alamos National Laboratory 
in New Mexico, with its extraordinary research and computing capacity 
70 Cray equivalents), has begun to expand its genetic research division in 

concert with the Department of Energy's Human Genome Project. (The 
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laboratory has one of the largest banks of information on human genetics 
in the world.) Senator John Glenn of Ohio has called for the establishment 
of an Advanced Civilian Technology Agency parallel to the Defense 
Advanced Research Projects Agency; and in June of 1990 Senator Sam 
Nunn of Georgia suggested enlisting military resources as part of a new and 
ambitious Strategic Environmental Research Program." It remains to be 
seen whether this will bring about the pacification of the military or the 
militarization of the environment. 

Science criticism in the late twentieth century is distinctive in its organized 
character. Scientists have organized to promote professional ethics, 
consciousness-raising, or overt resistance. In the 1960s Scientists and Engi-
neers for Social and Political Action (later Science for the People) publi-
cized the involvement of scientists in the development of antipersonnel 
weapons for use in Vietnam. Physicians for Social Responsibility and, later, 
similar groups among educators, computer professionals, lawyers, astrono-
mers, architects, psychologists, social workers, and engineers were formed 
to educate the public concerning the health effects of atomic testing and 
the dangers of nuclear war. By 1990 Physicians for Social Responsibility 
(founded in 1961) had more than 30,000 members; Educators for Social 
Responsibility (founded in 1981) had 4,000 members; Computer Profes-
sionals for Social Responsibility (founded in 1981) had 2,800; Architects, 
Designers, Planners for Social Responsibility (founded in 1984) had 2,000; 
and Psychologists for Social Responsibility (founded in 1982) had 1,000 
members. 

On the environmental front, Ralph Nader-inspired Public Interest 
Research Groups (PIRGs) in the early 1970s grew out of student and envi-
ronmentalist movements to research and agitate for environmental 
improvement and product safety." Today there are twenty-five PIRGs 
around the country with a total membership of more than one million, 
making them one of the largest environmentalist organizations in the 
country. (The National Wildlife Federation claims a membership of five 
million, Greenpeace three million, and the Sierra Club 550,000.) Local 
PIRGs have become active in organizing grassroots research and legislation 
on a broad range of consumer affairs: New York's PIRG, for example, in 
1989 organized a successful effort to ban food irradiation in the State of 
New York; the group also successfully promoted the passage of the 1986 
Toxic Victims Access to Justice Law, extending the time people are allowed 
to sue for exposure to toxics (especially DES and asbestos). PIRGS have 
helped to enact bottle and recycling bills in a number of states; NYPIRG 
was instrumental in the passage of the state's 1979 Truth in Testing Law, 
granting students the right to obtain answers to questions on admissions 
exams administered by the Educational Testing Service (SATs, GREs,  

GMATs, and so forth). NYPIRG successfully opposed plans to build incin-
erators to dispose of New York City's solid waste; NYPIRG was one of the 
leading groups responsible for having construction for the Brooklyn Navy 
Yard's $500 million incinerator delayed indefinitely. 

Other groups have organized around publication of alternative and rad-
ical science journals: in the 1970s and '80s Science for the People; London's 
Science for People; the Radical Science Journal and its successor, Science as 
Culture; the Council for Responsible Genetics' Genewatch; the CPSR 
Newsletter of the Computer Professionals for Social Responsibility; Italy's 
Sapere; Germany's Wechselwirkung and Kritische Medizin broke with the 
older tradition of scientific socialism to argue that what was needed was 
not simply "more science," nor even the liberation of science from the 
fetters of custom and tradition, but rather new forms of science—science, 
as one group urged, "for the people."88  Groups such as the Union of Con-
cerned Scientists, Mobilization for Survival, The Boston Women's Health 
Collective, Healthpac, the Union for Radical Political Economics, and 
many others organized intellectuals around progressive, pacifist, feminist, 
or other radical or alternative causes. Common to many of these groups has 
been the notion that the politics of science lies not simply in its "use" or 
"abuse" but also in its origins and logic. 

It would be wrong to exaggerate the unity of these various movements; 
critics range over the entire political spectrum. Uniting the most substantive 
critiques, however, are concerns rooted in the practical origins and conse-
quences of particular research agendas. Concerns arise especially in areas 
where much is at stake: how we grow our food, whether we live at peace or 
at war, whether we are healthy or sick, treated fairly or unfairly, and so 
forth. Criticism is directed to the science because in each of these areas the 
science emerges in response to practical human needs and goals, contrib-
uting to their fulfillment or frustration. 

Thomas Jefferson, when he stated that the main objects of science were 
"the freedom and happiness of Mankind," may have failed to distinguish 
between the real and the ideal. Science can and often does have noble goals, 
but even if only a fraction of what the critics claim is correct, then there is 
much that needs to be put right in the structure of our scientific practices 
and priorities. 
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Conclusion 

Neutrality as Myth, Mask, 
Shield, and Sword 

But the present men of science, recognizing no religion, and so 
having no grounds on which to pick out, according to their 
degree of importance, the subjects of study, and to separate them 
from less important subjects, and finally from that infinite 
number of subjects which, on account of the limitations of the 
human mind and the infinitude of these subjects, will always 
remain unstudied, have formulated for themselves a theory—
"science for its own sake"—according to which science does not 
study what men need, but everything . . . but everything is too 
large . . -LEO TOLSTOY, 1905' 

The ideal of value-neutrality is not a single notion, but has arisen in the 
course of protracted struggles over the place that science should have in 
society. The origins of the modern ideal may be traced to four fundamental 
problems in the relation of science and society: the problem of utility, that 

is, of the relation of theory and practice; the problem of method, that is, of 

securing reliable and objective knowledge; the problem of value, that is, 
of the origins and character of the good and its relation to nature and labor, 
and the problem of the security of knowledge, that is, of the social or 
institutional conditions necessary for the free and unhampered pursuit of 
knowledge. Each of these informs the modern ideal of neutrality. 

There is, first, the problem of utility. For Plato and Aristotle the ideal of 

theoria implied a certain detachment from practical affairs. Science was a 
luxury of leisure, neither a product of nor servant to utilitarian concerns.  

With the rise of the Baconian ideal of science, however, utility becomes a 
central norm of science. Science was to combine the skills derived from the 
practical arts with a rational and empirical approach to nature. Science in 
Descartes's words would make us "masters and possessors of nature." Yet 
even Bacon, herald of the utilitarian ideal, warned against "mowing the 
moss, or reaping the green corn"; science would prove of great utility, yet 
science should also be sought for its own sake, not just for its applications. 

There is, second, the problem of method. The e idea that correct method 
is the key to the progress of science is fundamentally a modern notion, one 
that arises with the revolutionary transformation of science in seventeenth-
century Europe. The new interest in methods is accompanied by a new 
subjectivity in science, a recognition that what we see depends upon where 
we stand and that human understanding is, as Bacon wrote, "no dry light, 
but receives an infusion from the passions." In the seventeenth century, 
European natural philosophers devised certain methods to guard against 
the various "idols" that color or distort human understanding. Central in 
this development was the distinction of primary and secondary qualities. 
Philosophers distinguished primary qualities of nature from secondary 
qualities of the mind in order to separate the additives of human bias from 
the original of nature. Moral qualities—what is good in a thing—were 
associated with these secondary and subjective qualities, qualities deriving 
from subjective human concerns (such as moral knowledge) said to distort 
and taint the pursuit of natural knowledge. Moral concerns were supposed 
to be excluded from natural-philosophical discourse so that the true and 
"primary" qualities of things would be revealed. 

There is, third, the problem of value. For the ancients, value lay in the 
structure of the cosmos—a hierarchy of perfection rose from the imperfect 
earth to the perfect celestial spheres. In the scholastic vision there were final 
causes or "ends" toward which all things moved. For the moderns, value 
lies not in the structure of the cosmos or the ends toward which things 
move but in the products of human agency and design. Value is created not 
by God or nature but by human labor—there is less value in nature "raw" 
han in nature transformed by human work. Value is measured against 

human wants and desires: value in use and value in exchange. Science is 
neutral because nature itself is neutral; nature in this modern view is "disen-
chanted" (Weber) or "devalorized" (Koyre)—the causes of things are no 
longer final but merely efficient; nature is no longer organized according to 
natural harmonies or hierarchies of rank and perfection. The hierarchical, 
two-sphere universe of the ancients is replaced by the homogeneous uni-
verse of the moderns—everywhere the same and devoid of value. 

Finally, in this "prehistory" of neutrality, there is the problem of secu-
rity in the pursuit of knowledge. Euripides argued that knowledge of 
nature was "safe" knowledge, knowledge that did not tread upon the sensi- 
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tive ground of politics or ethics. Bacon similarly notes that it was not 
knowledge of nature but rather "the proud knowledge of good and evil" 
that gave occasion to the fall of man. Moral knowledge is dangerous 
knowledge. Despite this caveat, science for Bacon and many of his fol-
lowers was associated with utopian visions of a New Atlantis that would 
transform education, society, and the relation of God and man. With the 
rise of scientific institutions and academies, however, philosophers com-
promised these reformist goals. Natural philosophers in the Royal Society 
of London promised not to "meddle in matters of Moralls, Politics, or 
Rhetorick," in exchange for freedom and funds to pursue science unfet-
tered by state or church controls. 

Each of these problems was important in the early modern separation 
of practical and political concerns from science. The growth of the empir-
ical sciences in the nineteenth century, however, sees the rise of a new and 
narrower conception of science. The Enlightenment ideal of the cultivated 
scholar, the amateur (lover) or philosopher of nature, is replaced by the 
ideal and reality of the specialized expert. This changing vision of science 
is the product of changes in the relation of science and society. Science is 
transformed from an amateur indulgence into a professional occupation. 
With the rise of the industrial research laboratory and the exploitation of 
science for industrial and military purposes, science becomes not just an 
ideal of life but a way to make a living. With the incorporation of science 
into industry, scientists cultivate a longing for what they imagine to have 
been the "purity" of science—science freed from the demands of industrial 
exploitation. 

Social theorists, more so than natural scientists, linked the new ideal of 
purity to demands for political neutrality. In Germany, the ideal of value-
free science emerges early in the twentieth century with the attempt on the 
part of social philosophers to become scientific. Political economists 
revolted against what they saw as the political character of social theory, 
seeking to establish instead a science of society that would no longer con-
cern itself with "what ought to be," but only with "what is." In the new 
science of sociology, Wertfreiheit is defended in a number of different ways. 
Sombart, Weber, and Tunnies defend the neutrality of science as a method-
ological canon necessary for securing reliable knowledge. Neutrality is also 
defended as a consequence of the increasing academic division of labor. 
Tunnies argues that specialization is a natural and inevitable consequence 
of the "law of evolution"; it was natural for economics as a practical art to 
separate itself from economics as a theoretical science. Neutrality was also 
the sad but inescapable consequence of the disenchantment of the world 
by science. Weber lamented the fact that one could no longer find, as 
Swammerdam once found, proof of the glory of God in the anatomy of 
the louse. 
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These were some of the reasons provided for neutrality. But reasons are 
not causes. In Germany, neutrality served to preserve the autonomy of 
science from its critics—critics from above (government censors) and critics 
from below (socialists, feminists, and social Darwinians). Neutrality served 
as a shield—helping the young sociologists defend themselves against the 
charge that "sociology" was only a form of "socialism." The German 
Society for Sociology required that members renounce the advocacy of "all 
practical, ethical, religious, political, and aesthetic goals." Sociologists were 
to be "neither for nor against socialism, neither for nor against the expan- 
sion of women's rights, neither for nor against the mixing of the races." 
Value-neutrality expressed a desire on the part of social philosophers to 
distance the goals of theory from the demands of social movements. 
Neutrality was advocated not in the abstract but in response to concrete 
problems. 

Neutrality was not, however, simply a means of protecting the 
autonomy of science. Neutrality was not just a shield but a sword. Simmel 
and Tunnies justified the failure of women to participate in science in terms 
of their inability to maintain an attitude of neutral and detached indiffer-
ence. Weber rejected scientific socialism, social Darwinism, Ostwald's 
"energetics," and psychoanalysis as illegitimate confusions of science 
and Weltanschauung, illegitimate intrusions of values into science. Value-
neutrality armed sociologists against movements to politicize or moralize 
the sciences. 

Value-neutrality was also put forward, though, as a means of resolving 
social tensions—between conservatives and socialists, chauvinists and femi-
nists, pacifists and war-mongers. Sombart pleaded that sociologists find 
some point around which both "believer and disbeliever, pantheist and 
atheist, Social Democrat and Conservative" could unite their disparate 
views. It was to science that Sombart looked to rise above these differ-
ences—science would arbitrate the great social questions of the day. The 
neutrality of science, by contrast with the divisiveness of religion or poli-
tics, admirably suited it to this task. Value-free science would enable 
scholars to rise above their differences. 

Advocates of value-free science did not deny the importance of values 
in other spheres of life, however. Weber was primarily worried that profes-
sors would use the authority of their position to further their personal 
values. Weber's argument was a contextual one: so long as there are restric-
tions on the freedom of teaching (and Wilhelmine Germany was hardly a 
liberal state), then it was preferable for all values to be silenced than for 

nly some to be heard. Values were to be excluded not out of any disregard 
or morals or politics—precisely the opposite. Weber did not want to see 

problems that should be decided by personal conscience or in political 
truggle reduced to problems of a technical or academic nature. Nor did he 
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want political or personal values foisted onto students in the guise of sci-
ence. Weberian Wertfreiheit was part of a critique of what others have 

called scientism, naturalism, or historicism—the view that moral conse-
quences can be derived from laws of nature. Along with Marxists such as 
Bernstein and conservatives such as Popper and Hayek, Weber was careful 
to point out that whatever "inevitability" there might be in a social move-
ment, this alone cannot guarantee its conformity to ideals of justice—no 
more than moral virtue ensures a movement's triumph. 

Value-neutrality provided a liberal solution to the problem of the 
nature and limits of both science and morality. Obverse and reverse of 
the principle of neutrality was the principle of the subjectivity of values: 
value for Weber or the neoclassical economist was that about which "men 
can ultimately only fight." Morality and science were distinguished not just 
to preserve the autonomy of science but also to preserve a separate sphere 
of values from the machinations of reason. The complementary principles 
of neutral science and subjective value together provided the key elements 
in the liberal conception of the relation of science and society. Science was 
rendered impervious to moral critique, morals and religion were left 
unmarked by advances in scientific knowledge. 

But the ideal of the political neutrality of science was not confined 
to liberals. Marxists in the revisionist wing of Germany's Social Demo-
cratic party advocated the separation of science from politics on the 
grounds that confusion of these two spheres was dangerous for both 
politics and science. Bernstein argued that any attempt to politicize sci-
ence would degrade the independence of thought on which all science 
is based. If no one would speak of a "liberal physics" or a "conservative 
chemistry," why should this be any different for the social sciences? It 
was dangerous, Bernstein argued, to confuse ethical ideals and scientific 
principles. If socialist ideals were too closely associated with socialist 
predictions, then the failure of the latter might serve to discredit the 
former. Marxism as a science had to be separated from Marxism as a 
system of ethical ideals. Marxist science would then be open to growth 
and revision; socialist ideals would be flexible enough to survive the 
failings of socialists' predictions. 

Value-neutrality culminates in the positivist traditions of the mid 
twentieth century. Viennese positivists articulated a very narrow view of 
science, ignoring both the social conditions of its production and the alter-
nate uses to which it might be put. Positivism was radical in its origins, 
applied to physics, but conservative in its Anglo-American incarnation—
especially in the social sciences. Economists used positivist principles to 
argue that questions of institutional arrangements and the distribution o 
the social product do not really belong in economic science. Emotivist 
ethicists applied positivist principles to the analysis of morality, arguing for  

a value-neutral metaethics that would analyze moral speech but not pass 
moral judgments. 

I have argued that the ideal of value-neutrality must be seen in political 
context. The neutrality of science is not the consequence of a logical gulf 
between fact and value, nor the natural outgrowth of the secularization of 
theory, nor even the outcome of the adoption of physical science methods 
into the social sciences. It is a reaction to larger political movements, 
including the changing use of science by government and industry, the 
professionalization of the separate disciplines, attempts to isolate science 
from the sensitive questions of the day. 

The more general problem of the politics of knowledge has been 
clouded by failure to agree upon what we mean. When scientists assert that 
science is apolitical, what is often meant is that viral replication is the same 
under communism or capitalism, that the boiling point of water or the 
obliquity of the ecliptic is the product not of particular human passions or 
institutions but of invariant laws or facts of nature. Parts of science cer- 
tainly are, or at least can be made, objective in this sense. But science is 
political in an altogether different sense. Science is political in the sense that 
science has become a power to be reckoned with in the military and indus-
trial strength of nations. Science is also political in the sense that there are 
always alternatives to the form and substance of its production and prac-
tice. It is important not to confuse science and nature in this regard. Sci-
ence is political in ways that nature is not, just as astronomy is political in 
ways the stars are not. Science is also political, though, in the sense that 
alternatives usually become possible only when they are recognized as alter-
natives and when people capable of making them come about are moved to 
make them come about. Most importantly, science is political whenever 
the objects under investigation are matters of vital human interest—
problems of health, security, and the various forms of privilege and exclu-
sion which societies enjoy or from which they suffer. Cancer theory is polit-
ical not just because both human health and medical profits are at stake but 
also because the very fact of cancer is largely the product of unregulated 
industrial life. Physics is political because the greater part of it is (presently) 
organized to serve the military. Chemistry is political because it is primarily 
devoted to the development of materials used in industry. So long as the 
priorities of science are shaped by larger social priorities, the ideal of the 
"neutrality" of science confronts the reality of the politics of knowledge. 

The vision of neutral science persists into recent times. In the spring of 
1980, Harvard President Derek Bok stood before a packed audience at 
Lowell House to defend his appointment of economist Arnold Harberger 
as Director of the Harvard Institute for International Development (HIID). 
Harberger had come under attack for his role in training some 150 Ph.D. 
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economists to help reorganize the Chilean economy along guidelines set by 
the junta under Augusto Pinochet.2  Students questioned Bok about the 
ethics of appointing such a man to a not insignificant position on the Har-
vard faculty. In his defense Bok invoked the principle of academic freedom, 
arguing that political or ethical considerations should have no bearing on 
academic appointments. (Asked further whether he would appoint as pro-
fessor of the Harvard faculty "a known member of the Nazi Party," Bok 
replied that if such a person met scholarly qualifications, then his or her 
political beliefs or behavior should have no bearing on the issue. Bok con-
ceded that he "would not make affiliation with the National Socialist Party 
a bar to an academic appointment at this university.") The crucial issue was 
whether "moral, political and ideological judgments ought to be the crite-
rion in making appointments in the University." Bok said no, decisions on 
appointments should be based solely on academic excellence because "this 
University will be better if people feel free to press their judgments hard."3  

The philosophical principle invoked by Bok was what he called "insti-
tutional neutrality." The principle was described by HIID director Lester 
Gordon as follows: "We try to get our people to be like the ideal civil 
servant, who helps the decision-maker identify his problems and outlines 
alternatives, but leaves him to choose his own objectives." In his own 
defense, Harberger argued that economic principles could be used for good 
or for evil, that moral considerations should have no bearing on the prac-
tice of good economic science .s The economist brought to his trade a neu-
tral "tool kit" of principles and relations with which he attempted to solve 
problems posed to him. His job was scientific, not political. 

I began this book noting that the simplest and perhaps the oldest ver-
sion of the ideal of neutrality is that science may be used for good or for 
evil. The problem with this view, though, is that it ignores the fact that 
science has both social origins and social consequences. Who, one can ask, 
does science serve, and how? Who has gained from "miracle wheat" and 
who has lost? The power of which countries is augmented by chemical 
weapons, the power of which others is diminished? Who has been excluded 
from science, and who has not? Whose economies have benefited from the 
neoclassical theory of the firm, whose have suffered? Science, in other 
words, does not always serve the collective we or the generic man but  
particular men—often those who control the means of its production an 
application. Science is not different from other aspects of culture in this 
sense. 

Critics of the critics of science often imply that the only alternative to 
value-neutrality is blind error or muddled mysticism. Herman Kahn, strate-
gist of thermonuclear war, in his Thinking the Unthinkable argued tha 
"critics frequently object to the icy rationality of the Hudson Institute, th 
RAND Corporation and other such organizations. I'm always tempted to_  

ask in reply, 'Would you prefer a warm, human error? Do you feel better 
with a nice emotional mistake?' " Kahn preferred an approach he himself 
called "Byzantine": "no agonizing over cultural and religious values. No 
moral posturing. It's the kind of thinking that the Hudson Institute and the 
Institute for Defense Analysis brought into war planning."6  

Critics of the critics also suggest that it is silly to blame science or 
technology for the uses to which these may be put. In his 1925 Callinicus, a 
Defense of Chemical Warfare, J. B. S. Haldane described a curious form of 
honor practiced by the Chevalier Bayard in fifteenth-century France. 
Bayard extended all comforts and privileges to mounted knights and 
bowmen captured fighting according to the time-honored customs of tradi-
tional warfare. But any man caught using the musket, or any other form of 
gunpowder, was immediately put to death. It was moral, Bayard believed, 
to kill by traditional means but barbaric to use the latest methods! 

Haldane used the example of Bayardism to argue that it is silly to 
believe that one means of killing is decent, another barbarous. A similar 
form of Bayardism greeted the first use of the atomic bomb. I. Bernard 
Cohen, the Harvard historian of science, asked shortly thereafter: 

Who, of all those who cried out at the use of this terrible weapon, pre-
viously raised his voice at the bombing of Japanese women and children by 
detonating or incendiary bombs? It seems almost unthinkable that so-called 
civilized human beings in this twentieth century, the age of science, object 
to one form of destruction rather than another. Have we lost all basic sense 
of the moral idea? The necessities of war may have made ineluctable the 
large-scale bombings of civilians. But what ethical or moral principle can 
possibly justify the demolition of a city and its civilian population by the use 
of 200 "blockbusters," but not by one atomic bomb!8  

Cohen is right of course to condemn the "conventional" bombing of cities. 
ut surely this does not mean we should welcome the development of ever 

more powerful weapons—weapons which promise new and previously 
unknown kinds of horrors. People live by their tools, and there are moral 
consequences to the development of one kind rather than another. The use 
of tools has consequences—symbolic, practical, political, ecological—and 
even if every death in war is a tragedy, the means by which such deaths 
come about are distinguishable. If all means are equally good (or horrible), 

here does this leave the idea of cruel and unusual punishment? Or the 
eneva Convention? Or our revulsion at the idea that the ends justify the 

deans? Where does it leave our revulsion of the military enjoying a research 
bonanza when more humane priorities go wanting? 

The principle of neutral science, together with the doctrine of subjective 
value, constitutes the fundamental political ideology of modern science. 
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Science in this view is neutral and public; values are subjective and private. 
Science is the realm of public reason, values the realm of personal whim. 
The choice of ends is personal and arbitrary; the means for meeting those 
ends are public and rational. Science progresses best when governed least: 
laissez-innover in science is the counterpoint to laissez-faire in market rela-
tions.9  Science in this vision is a neutral instrument, useless in itself, useful 
only when applied. The scientist discovers, society applies; values are impli-
cated in the latter but not in the former. 

The political significance of this vision has changed, though, with 
changing social and political circumstances. In the seventeenth century, the 
neutrality of science toward things political was a liberal, and at this time 
progressive, solution to the relations of science and society. A truce or 
compromise was achieved by which the fledgling experimental sciences 
might carve out their own little corner in the intellectual world, freed from 
church and state hegemony. By the twentieth century, however, things have 
changed. Science is no longer a marginal phenomenon fighting for the right 
to exist. It has, in some sense, become the ethos of an age—a language 
theory must speak if it is to be heard; grounds on which theory must build 
if it is to stand. In this context, when science has become a political force in 
its own right, neutrality serves to camouflage interests, to remove the moral 
and political from the realm of discourse itself. It is one thing for science to 
declare itself neutral in the struggle to free itself from feudal fetters. It is 
quite another when science has become a power in itself, for which neu-
trality means not a freedom from authority but an escape from commit-
ment—or worse, an instrument to thwart social movement or criticism. 

Karl Popper once wrote that all science is cosmology; it is probably as 
fair to say that all science is politics, or ethics. This is as it should be: 
science should respond to practical problems of human need and suffering. 
Many will perceive a danger in this dictum: the experience of Galileo before 
the Inquisition, of Nazi racial science, Lysenko's abuses, or of persistent 
efforts to subordinate science to industrial and military "needs" makes one 
realize that the ideal of science "for its own sake" does have its place. But 
even the ideal of science for its own sake can become a danger if, in the face 
of human suffering, it is used to escape prudent or critical action. Dante, we 
should recall, reserved the hottest place in hell for those who remain neu-
tral in a time of crisis. 

A century ago it was popular to talk about the "Warfare of Science with 
Theology." Today, it is social criticism of the origins and effects of science 
that presents the greatest challenge to science and to the ideal of political o 
moral neutrality. Scientists may continue to ignore the social context of 
their research but they do so at their peril, perhaps even at the peril of the 
rest of the world as well. The subtle dialectic we face is the reconciliatioi 
of the values of freedom on the one hand and accountability on the other.  

Daniel Greenberg once remarked that science is not like soap, and that 
politicians wanting to shape science into pre-imagined forms ignore this 
difference at their peril. Yet neither is science like the Persian God Khoda, 
whose source is only itself. Science is the product of society and must 
remain accountable to that society. It is the duty of science, in the face of 
its public, to understand the conditions of its freedom, but also the respon-
sibilities brought forth by that freedom. 
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translates Calton, 110, 168, 292n14. See 
also Vienna Circle 

New School for Social Research, 174, 195 
Newton, Isaac, 35, 43, 46, 215-216,219, 

302n27, 306n26 
Nicholas of Cusa, 40-41 
Nicholson, Joseph, 188, 194 
Nietzsche, Friedrich, 63, 83,170-171, 214 
Nixon, Richard, 241, 250 
Nobel, Alfred, 236 
Novelty celebrated, 28-29, 100 
Nuclear war, 1-2, 241, 255-256, 258-259, 

273n1 
Nunn, Sam, 260 
Nuremberg Code, 239 
Nuremberg Trials, 238-239 

Objectivity: Catholics deficient in, 286n51; 
compromised by advocacy, 10, 28,136; 
different from neutrality, 10; feminist 
critiques, 253; Harding's view, 226, 253; 
Nietzsche's mockery of, 83; Popper's view, 
212; requires criticism, 6, 226, 253; 
Teinnies on, 91, 152; Weber's defense of, 
105 

Oersted, Hans Christian, 78 
Ogden, C. K., 202 
Oken, Lorenz, 93 
Oppenheimer, Franz, 90, 100 
Oppenheimer, J. Robert, 238 
Ostwald, Wilhelm, 113, 119, 144 
"Ought" and "is," 7, 10, 58, 61, 65,132, 

135, 150, 166, 167, 208. See also 
Naturalistic fallacy 

Oxford University, 38 

Paley, William, 47-50 
Pan-German League, 109, 138, 141 
Paracelsus, 42 
Pareto, Vilfredo, 99, 192-193, 297n26 
Parker, Samuel, 36  

Parsons, Talcott, 228 
Pascal, Blaise, 60, 213, 216 
Passmore,J. A., 176, 209 
Pasteur, Louis, 69, 224 
Perrault, Charles, 29 
Perspective drawing, 53 
Peters, John, 225 
Petrarch, 233-234 
Petty, William, 21, 27,34, 87 
Petzoldt, Joseph, 144, 164-165 
Philippovich, Eugen, 86-87 
Philosophical faculty, 76-78 
Philosophy: ancient Greek, 17-21, 232-233; 

as "science of all science," 73; Ayer's 
conception of, 202; German idealist, 77-
79; Marxist, 121-133; Nazi, 170-173, 
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273n6; values of, 29-30; Weber's 
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