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10
Civic Epistemology

The politics of biotechnology since the mid-1970s illustrates the increas-
ingly intimate collaboration between the life sciences and the state, promi-
nently including Britain, Germany, the United States, and the European
Union. But how have citizens participated in these relations; and how, in
turn, has the rise of science as a space of visible politics affected the role and
meaning of citizenship itself? American writing on science policy has largely
sidestepped these questions. The social contract discussed in the preceding
chapter is generally conceived as a compact between two parties only—
science (comprising both academia and industry) and the state. This dyadic
representation leaves out of account the publics on whose behalf, or at whose
behest, states enter into their agreements with science. Democratic govern-
ments are presumed to be capable of discerning their citizens’ needs and
wants, and of deploying science and technology effectively to meet these.
Citizens, once they have elected representative governments, are not seen as
retaining independent stakes in steering science; nor are they thought to
need an autonomous position from which to oversee the partnership of sci-
ence with the state. Science, after all, is subject to the transcendental norm
of truth-telling, while the institutions of constitutional government guard
against abuses of power by the state.

European social theorists have seen citizens as deeply embroiled in the
politics of science and technology, but they too have been reluctant to accord
imagine citizens as having an active role in the production and use of scien-
tific knowledge. Attention has focused instead on the state’s appropriation of
the human and biological sciences as instruments of governance, put to use
in sorting and classifying people according to standardized physical, mental,
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and social characteristics. Through these techniques, states and state-like 
institutions are able both to articulate broad social agendas—for example, to
reduce disease, poverty, ignorance, or violence (all defined or redefined, ac-
cording to standardized biological markers)—and also to discipline people
into accepting science-based classifications of themselves and their behav-
iors, as part of the natural order of things. Naming this phenomenon
“biopower,” Michel Foucault explored the multiple pathways by which
human life has become the stuff that modern institutions of governance seek
to control and manage with the aid of science.1 Others have written com-
pellingly about the effects of classification on the governed, whether by
“looping back” to alter people’s subjective consciousness of their own identi-
ties, or by rendering entire classes of individuals marginal and dispensable
when it suits the purposes of the state.2

Yet as we survey the democratic politics of biotechnology over a quarter-
century or so, these accounts of the relations among science, state, and society
seem strangely incomplete. In liberal democracies the public is seldom so 
completely devoid of agency with respect to the production and application of
scientific knowledge and its applications as in the American social contract or
under Foucauldian regimes of biopower. Citizens after all are the primary audi-
ence for whom the state enacts its scientific and technological demonstrations.
As a play could not exist without spectators, so the grand narrative of progress
through science and technology demands assenting publics to maintain its hold
on the collective imagination, not to mention the collective purse-strings.3

Not only the credibility of science but the utility of the state’s knowledge-
producing endeavors must repeatedly be brought home to citizens. Big-ticket,
big-science enterprises, such as the space station or the Human Genome Pro-
ject, could not exist without popular support, and steady public funding for
basic research demands the kind of political buy-in that the biomedical sci-
ences have enjoyed for the better part of a century in the United States. Public
reactions, as we have seen throughout this book, have played a crucial role in
shaping the interactions of government and the life sciences, and comparative
analysis suggests that it is the three-cornered relationship among science, state,
and society that gives the politics of biotechnology its cultural specificity.
These observations point, in turn, to a need for new theoretical resources to
bring the missing public back into studies of science and democracy.

There are added reasons for inquiring more deeply into the role of citizens
in directing the politics of the life sciences. Unlike atomic physics, biotechnol-
ogy has not yet won wars, either real or metaphoric, as in the so-called war on
cancer; indeed, in the wake of the terrorist attacks of September 11, 2001,
biotechnology is more strongly associated with the insidious threat of bioterror
than with national defense. Nor has biotechnology scored symbolic victories
on the scale of the U.S. space program’s moon landing or achieved the near-
mythic success of the Green Revolution. By the early twenty-first century,
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after some three decades of active state promotion, public support for agricul-
tural biotechnology remained ambivalent, while most of the predicted bene-
fits of human biotechnology still lurked tantalizingly around the corner.
Biotechnology companies fill short of delivering the economic miracles 
expected of them. Under these circumstances, it is easy to see how popular
assessments of biotechnology’s costs and benefits might diverge from those of
scientists and the state.

In the absence of universally recognized public proofs, it is the broad
acceptance of new technologies that requires explanation. The credibility of
state policy must rest in part on foundations that have yet to be explored—
on citizens’ general proclivity to accept the knowledge claims and demonstra-
tions of efficacy advanced by the state. These patterns of civic engagement
with governmental reasoning may also help explain cross-national variation
in politics and policymaking around biotechnology.

I argue in this chapter that how publics assess claims by, on behalf of, or
grounded in science forms an integral element of political culture in contem-
porary knowledge societies. There are in any functioning society shared un-
derstandings about what credible claims should look like and how they ought
to be articulated, represented, and defended—and these understandings vary
across well-defined cultural domains such as nation-states. Public reasoning,
then, achieves its standing by meeting entrenched cultural expectations about
how knowledge should be made authoritative. Science, no less than politics,
must conform to these established ways of public knowing in order to gain
broad-based support—especially when science helps underwrite significant
collective choices. I use the term civic epistemology to refer to these culturally
specific, historically and politically grounded, public knowledge-ways.

To show how civic epistemologies function within diverse national polit-
ical contexts, I begin by distinguishing this concept from another one that has
been far more frequently used to characterize public knowledge and explain
public perceptions of risk, namely, the public understanding of science (PUS
or, with the addition of technology, PUST). This notion implicitly takes the
“u” of “understanding” as the phenomenon of scholarly interest and, poten-
tially, as the source of cross-cultural variance. Science itself, by contrast, is
taken as unproblematic, universal, and invariant, equally understandable in
principle in all places and at all times. Failure to understand science then
becomes a meaningful dimension of difference among individuals and com-
munities. On this assumption, the PUS model has generated much research
to measure the extent of public understanding, usually by asking survey re-
spondents a series of true-false questions concerning specific scientific facts.
A particularly interesting example for us was the European Union’s attempt
to measure public knowledge of biotechnology through the Eurobarometer’s
ten factual questions, including the much-cited one about whether ordinary
tomatoes have genes or only genetically modified ones (see chapter 3).

249

70686 CH10 GGS  2/9/05  5:37 PM  Page 249



C H A P T E R  1 0

The designers of PUS surveys have tended to assume that, as long as peo-
ple are properly informed about scientific facts, there should be no cross-cultural
variation in their perceptions of science or their receptivity toward technology.
By the same token, if differences in social uptake do arise, as they have in rela-
tion to biotechnology, then the PUS model attributes them to public ignorance
or misunderstanding; lack of understanding, in turn, becomes a deficit that
states can correct through better dissemination of knowledge. In this way, the
PUS model at once identifies the alleged cause of a problem (public antipathy to
science-based developments) and a democratically sanctioned means of rectify-
ing it. Unfortunately for the model, there is little evidence that public ignorance
of specific scientific facts correlates in any meaningful ways with collective
responses to science and technology; biotechnology is simply one more domain
for which this observation holds true.

By turning to the concept of civic epistemology, we move away from a
priori assumptions about what publics should know or understand of science.
Instead, we pose the question, salient in any democracy, how knowledge
comes to be perceived as reliable in political settings, and how scientific
claims, more specifically, pattern as authoritative. Put differently, civic episte-
mology conceptualizes the credibility of science in contemporary political life
as a phenomenon to be explained, not to be taken for granted. In shifting at-
tention away from individual knowledge or ignorance of facts to how politi-
cal communities know things in common, the concept of civic epistemology
also offers a means of getting at cross-cultural diversity in public responses to
science and technology.

In the second part of the chapter, I try to make civic epistemology more
analytically tractable by defining it in terms of several criteria that can be
qualitatively compared across political cultures. I use these criteria to help
make sense of the variations in the politics of biotechnology identified in the
preceding empirical chapters. A conclusion that emerges from the three-
country comparison is that the civic epistemologies of Britain, Germany, and
the United States can be stylized, respectively, as communitarian, consensus-
seeking, and contentious. The final section of the chapter sums up the basis for
these characterizations, while recognizing that, as ideal-types, these labels
must be involved and applied with the utmost caution.

Public Understanding of Science

Writing in 1966, the British physicist and science observer John Ziman
equated science with “public knowledge.” Scientific reality, he said, was con-
structed through public experiment, creating a common foundation of
knowledge and experience. Ziman asserted: “We are all entirely conditioned
to accept as absolute and real the public view of things that we can share
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with other humans.”4 For that “public view of things,” Ziman and many of his
contemporaries assumed, we naturally turn to science, the one repository of
absolute knowledge in modern societies.

Today, there is greater awareness that science itself is a social activity,
and that a lot more goes into the creation of shared understandings of the
world than the explorations carried on by science. The creation of social
order around science and technology involves more than the production of
scientific knowledge as an end in itself. Facts and artifacts, as we now recog-
nize, do not emerge fully formed out of impersonal worlds, with cultural values
entering into the picture only when a technology’s impacts are first felt; nor,
by the same token, does sociality enter into the making of science and tech-
nology as a secondary player, by side doors only. Science and technology are
present in all of the narratives that modern societies weave about the world,
as essential threads in the tapestry of social reality. Public questions revolve
around how science and technology ought to constitute lives, and the answers
loop back to shape the means and ends of scientific inquiry.

The notion of “public understanding of science” as it is usually con-
ceived does not do justice to these complexities. To see why not, we need to
look more carefully at the ways in which PUS has been defined, measured,
and deployed as an instrument of governance. We must look as well at the
growing criticism of that concept by social analysts and, in turn, at the limi-
tations of those critiques.

For decades, it has been difficult to discuss the problem of science and
technology policy in the Anglophone world without engaging in debates
about the “public understanding of science.” Major scientific societies both
promote it and deplore its absence. The American Association for the Ad-
vancement of Science, for example, offers an annual award for journalistic
excellence to reporters enhancing the public understanding of science and
technology. Britain’s Science Museum and Institute of Physics established a
journal named Public Understanding of Science in the 1990s, subsequently
edited at Cornell University in the United States. In 1985, three leading
British science organizations established a Committee on Public Understand-
ing of Science (COPUS) to promote better communication of science to the
public.5 Back in the United States, the National Academy of Sciences main-
tains an Office on Public Understanding of Science (OPUS) whose stated
mission “is to foster the mutual responsibility of scientists and the media to
communicate to the public, with accuracy and balance, the nature of science
and its processes as well as its results.” And each year the National Science
Foundation publishes in its annual survey of science and engineering indica-
tors an influential chapter—chapter 7—on public understanding of, and 
attitudes toward, science and technology. Germany was slowest to adopt the
PUS model into official policy, but in 2002 a coalition of scientific societies,
backed by federal funding, launched a project on Public Understanding of
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Sciences and Humanities (PUSH) to promote better dialogue between 
science and the public. The PUSH agenda was consistent with the broader
German definition of Wissenschaft (“science”) as embracing all knowledge,
including the natural, the social, and the humanistic.

These far-flung activities say less about how publics know things in con-
temporary societies than they do about the presumptions underlying scientists’
(and secondarily the state’s) expectations of what publics should know. First,
though science is favorably regarded by large majorities in Western societies,
PUS advocates dwell on the fact that the public does not know as much science
as the scientific community deems desirable, even necessary. Second, the gaps in
knowledge and understanding are seen as threatening to science; they are said to
promote beliefs in pseudoscience and alternative medicine, undermine support
for basic research, and (in the United States) offer aid and comfort to propo-
nents of creationism and other scientific heterodoxies.6 Third, leaders of the sci-
entific community invariably assume that improved communication will raise
the level of scientific awareness among the public. Fourth, these arguments and
beliefs are used to support programmatic efforts to monitor the uptake of scien-
tific knowledge by the public; NSF’s annual survey of public attitudes is the most
systematic of these efforts, but comparable surveys have also been undertaken in
the Europe Union and a number of its member states. Together, these elements
of PUS can be seen in effect as a kind of tacit democratic theory—a theory that
presumes ignorant publics are in need of rescue by the state and grants science, a
privileged place in forming, and informing, an educated citizenry.

The scientific community’s conclusions about what a democratic public
needs to know, and how it should be educated, deserve a closer look precisely
because they have gained so firm a foothold in official policy circles. Two ex-
amples of the PUS agenda are especially illuminating: first, a test of general
scientific knowledge regularly used in the NSF surveys, and second, a test of
knowledge of biotechnology that has been administered in both Europe and
the United States. In the NSF surveys, the U.S. public is asked ten questions de-
signed to survey knowledge from various scientific and technological domains,
from elementary physics to genetics and evolutionary biology to the nature of
lasers. Although response fractions have changed a little over the years, some
broad patterns have remained steady: people have most trouble explaining
what a molecule is, and there is highest awareness of the theory of continen-
tal drift; about half the respondents do not know that the Earth completes its
circuit of the sun in a year, nor indeed that it does so at all; similar numbers
think the earliest humans coexisted with dinosaurs; and women consistently
do worse than men in answering these questions correctly. The overall rate of
right answers varies, not surprisingly, with the respondents’ educational level
and training in science and technology.

The biotechnology questionnaire, which the NSF indicators report 
describes as a “pop quiz,” used the same ten questions as the Eurobarometer. The
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one that received the most attention from scientists and the media concerned
the genetic composition of tomatoes. Respondents were asked to rate as true or
false the following statement: “Ordinary tomatoes do not contain genes, while
genetically modified tomatoes do.” In Europe, when this question was first ad-
ministered, about a third of the participants said “true,” about a third said
“false,” and about a third took refuge in “don’t know.” The number giving the
correct answer (that is, “false”) later rose to 40 percent; in the United States
and Canada the corresponding number was measured at 44 percent, but still as
less than half of the respondents.7

Findings like this have led many to conclude that support for GM prod-
ucts like the Flavr Savr tomato would have been higher if only people had
known that all tomatoes contain genes. The engineered tomato would then
have been demystified, or so GM proponents think, and acceptance of it would
have risen. Differences between the European and American responses, though
barely significant, have been construed as evidence of a connection between
lack of knowledge and rejection of technology—although, problematically for
this view, scientifically educated Americans seem more skeptical of the claimed
benefits of biotechnology than their less educated fellow citizens. The persis-
tent inequality of scientific “understanding” between women and men gener-
ates similar despondence about women’s capacity to understand science and
the efficacy of science education for women. Yet the one or two genuinely
provocative survey results have received little comment or analysis. Thus, it is
interesting to speculate why continental drift should be much more widely
appreciated than the nature of molecules, or why women exceptionally do
much better than men—by 72 to 58 percent in one survey8—on the question
whether the father’s gene decides a baby’s sex.

These weaknesses have not gone unnoticed. Sociologists of knowledge
have made valuable inroads on conventional readings of PUS by pointing
out that surveys do not just test respondents’ understanding of science: they
simultaneously construct the respondent as a particular kind of knower, or in
this case a nonknower.9 Brian Wynne, the noted British sociologist and sci-
ence policy analyst, powerfully argues this point in a series of writings about
the public understanding of science.10 In his well-known study of the dis-
parate cognitive worlds of radiation experts and sheep farmers in the wake of
Britain’s Chernobyl fallout crisis, Wynne showed that there were competing
knowledges about the migration of radiation from soil into grass, from grass
into lambs, and from lambs into meat on the table. Radiation experts were
not better informed than farmers about these matters; they were differently in-
formed, and in some ways less so, than the lay people whose lives they were
trying to rehabilitate. Failure to take the possibility of such differences in lay
and expert knowledge systems into account, Wynne argued, leads to a “deficit
model” of the human subject as chronically falling short of some ideal state of
knowing as defined by scientists and PUS researchers. That model provides
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neither an accurate portrayal of human beings in relation to their under-
standing of science and technology nor a helpful representation to think with
as we confront the problems of citizenship and democracy in the twenty-first
century.

There is much to say for an approach that characterizes human beings
in terms of integrated belief systems rather than solely in relation to their
“understanding” of science. Instead of a faceless member of the public, whose
engagement with science falls on a linear axis from knowing (for the few) to
nonknowing (for the many), Wynne and others present a more complex and
competent human subject: one who struggles with ambivalence in the face of
competing cognitive and social pressures, robustly copes with ignorance and
uncertainty as well as “the facts,” and reserves the right to make moral choices
about the purposes and governance of technology. Wynne’s “lay citizens”
refuse to fall easily into the anonymous trio of publics who figure in the U.S.
survey literature on PUS: first, the small and select “attentive public,” which
both follows and understands science and technology and constitutes the
public that scientists wish us to be; second, the larger circle of the “interested
public,” which follows events but feels inadequately informed; and third, the
still larger penumbra of “residuals” who, possessing neither interest nor com-
petence, stand on the outer margins of civic competence in technological
democracies. Not simply an ignoramus in matters of science, the lay citizen of
PUS’s outermost circle is shown by Wynne and others to be a culturally
knowledgeable figure, able to master a more complex phenomenology in
some respects than that of science; in particular, lay citizens may be better
than experts at making room for the unknown along with the known.

Even this richer characterization of the knowledgeable human subject,
however, leaves some puzzles unexplained, especially from the standpoint of
comparative analysis. While legitimately taking issue with the PUS propo-
nents’ narrow construction of human intelligence, critics have to be careful
not to fall into their own reductions and simplifications of public epistemolo-
gies. Taken out of context, the “lay” subject can become in its way as much an
ideal-type as the “technically illiterate” individual who sits at the heart of the
deficit model. It is unquestionably important to point out that public percep-
tions of risk are conditioned by different rationalities and knowledges from
those of experts, but the story does not end there. Cumbrian sheep farmers
cannot, after all, provide the template for a global lay citizen any more than
the “attentive” citizen in NSF’s surveys of public understanding can represent
a universal personality type. Context matters. How, in particular, does culture
shape the ways in which people see and evaluate their worlds? How does the
pairing of knowledge and power look to citizens conditioned by different rela-
tions to ruling institutions and by different experiences of governance? How
can history be accounted for in explaining the diversity of public engagements
with science and technology? And, above all, how can we accommodate a
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proactive, dynamic, epistemically active conception of the “public”: a collec-
tive that neither passively takes up nor fearfully rejects all scientific advances,
but instead (as real publics are doing all over the world) shapes, crafts, reflects
on, writes about, experiments and plays with, tests, and resists science and
technology—so as to produce multiple forms of life around the same techno-
scientific developments?

Once the questions are formulated in this way, it becomes clear that the
second element of the PUS model requires a grammatical shift, from singular
to plural: that is, from a single “public understanding” to alternate “public un-
derstandings” of science and technology. Without this shift, there can be no
accounting for the disparate ways in which human societies take up the most
mundane and widely distributed technological inventions, and, in the process
adapt them to fit their locally situated knowledges, values, and preferences.
But we need a more fundamental shift as well, from asking what the public
knows about particular matters to looking at how knowledge is culturally con-
stituted as a basis for collective action.

Civic Epistemologies

In the cross-cultural politics of biotechnology, we repeatedly observe different
public responses to the possibilities offered by the life sciences. Faced with
the same technological alternatives, societies at similar levels of economic
and social development often choose to go in different directions, based on
divergent framings of what is at stake, and correspondingly different assess-
ments of the risks, costs, and benefits of various possible trajectories. Science
and technology take hold of the public imagination in different ways across
political cultures—refracted by the culturally specific knowledge-ways that I
term civic epistemologies.

Let us begin with a brief working definition of the term. Civic epistemol-
ogy refers to the institutionalized practices by which members of a given society
test and deploy knowledge claims used as a basis for making collective choices.
Just as any culture has established folkways that give meaning to its social inter-
actions, so I suggest that modern technoscientific cultures have developed tacit
knowledge-ways through which they assess the rationality and robustness of
claims that seek to order their lives; demonstrations or arguments that fail to
meet these tests may be dismissed as illegitimate or irrational. These collective
knowledge-ways constitute a culture’s civic epistemology; they are distinctive,
systematic, often institutionalized, and articulated through practice rather than
in formal rules.

But where should we look for something so dispersed and nebulous as
civic epistemology, and how can analysts recognize cultural practices of pub-
lic knowledge-making? Below, I address this problem in two ways: first
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through a brief, interpretive case study of the “mad cow” crisis that not only
affected the British response to GM foods but also illustrated important 
aspects of British civic epistemology; and second through a more systematic,
comparative account that looks at the components of civic epistemology
across the political cultures of Britain, Germany, and the United States, espe-
cially in relation to the acceptance or rejection of biotechnology.

Of Mad Cows and Public Knowledge

On May 6, 1990, the British news media reported one of the worst miscalcu-
lations by a government minister in nearly four decades of Queen Elizabeth
II’s reign. The unfortunate principal was John Gummer, the Conservative
minister of agriculture, one of the officials with front-line responsibility for
the safety of food. Just a week before, there had been reports that a cat had
died of a BSE-like condition, implying that the disease had jumped the
species barrier from cattle to cats, probably through pet food made from in-
fected beef. Gummer wished to forestall panic with the confident message,
purveyed by the media, that “British beef is safe to eat.” The instrument he
chose for the purpose was his own four-year-old daughter Cordelia, to whom
the minister fed a hamburger before the eager eyes of television cameras and
news reporters. His act melded together two age-old repertoires of trust: a fa-
ther feeding his child, and the state, in loco parentis, reassuring its citizens by
public demonstrations of confidence. But the performance backfired, and the
manner of its backfiring offers illumination.

Gummer relied, to begin with, on an embodied and personalized notion
of trust, as a relationship between a trusting and a trustworthy individual. The
witnessing media, and through them the public, were asked to put their faith in
John Gummer himself, for who he was and what he stood for: a responsible
public servant and minister of the crown. Gummer expected trust because that
is what people in his position felt entitled to expect from those they govern.
Second, the minister tapped into a commonsense, experiential repertoire for
establishing the legitimacy of government policy: anybody can understand a
message about food safety delivered by a parent putting food into his child’s
mouth. How could a parent do this unless he believed the food was perfectly
safe? Indeed, a question the news media peppered government officials with
throughout the “mad cow” crisis was whether they and their families still ate
British beef.11 By feeding Cordelia and himself in public, Gummer also drew on
Britain’s cultural commitment to empirical proofs: seeing is believing, his ac-
tion implied, and what you see is what you get. His gesture was predicated on a
conviction that—on issues of great public moment—British citizens are capa-
ble of accessing the facts of the matter in direct and commonplace ways. There
was no perceived need, as there almost surely would have been in America, for
mediating layers of technical expertise to give meaning to the risk of BSE.
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The most interesting feature of Gummer’s publicity stunt, however, 
was how very badly it went wrong. His carefully staged enactment of trust-
worthiness landed in a rich interpretive environment where it produced
waves of contradictory meanings, in words and in images. At the level of
words, newspapers and television accounts seized on the desperation in the
minister’s attempt to stage a persuasive public drama. They presented the
scene as inauthentic, unsuccessful even as theater, and, in a polity committed
to the ideal of public truth-telling, a subversion or avoidance of the facts. An
extract from the Phillips Inquiry into the BSE affair is typical: “BBC2 featured
television footage of Mr Gummer feeding his four-year-old daughter Cordelia
a beef-burger to demonstrate his faith in the safety of beef. Unfortunately the
effect was spoilt, as Cordelia would not eat the beef burger as it was too hot.
The commentary noted that Mr Gummer was ‘happy to chomp his way
through a beef burger’ but Cordelia was ‘less enthusiastic.’ ”12 The Guardian
was more explicit on the theme of dishonesty, calling attention to the gap be-
tween staged action and backstage behavior: “In the same month that Daddy
Gummer was cramming that burger into her tender mouth, he was secretly
discussing whether the entire British herd should be culled.”13

The critical images were equally arresting. The noted political cartoonist
Gerald Scarfe, for instance, saw Gummer as anything but a benevolent public
servant, dishing out reassurance to an appropriately deferential public. Scarfe’s
caustic pen drew an altogether more sinister figure. Above the caption, “What
have we been fed?” a black-clad, male figure is shown force-feeding a helpless
child in a pink dress. Depicted midway between china doll and living human,
the girl stiffly succumbs to the man’s superior physical strength. Her head is
held back (as it was not in real life), the hamburger pressed into “her tender
mouth.” The image is violent, disturbing, with barely concealed overtones of
child abuse. In the background stands the drooping figure of a chef with a frying
pan containing a smoking steak and the legend, “How do you like your beef
done? Burnt please.” A pyre of cattle carcasses burns in the still greater distance.
No one who saw this cartoon could have imagined a long and happy future
ahead for an official who had allowed himself to be portrayed in this way, nor
for the government he represented.

As an artist, Scarfe continues the tradition of Britain’s great eighteenth-
century political critic, James Gillray, whose fluid lines and distorted figures
mercilessly lampooned state power in a time of growing imperial ambition. For
Gillray, as for many Britons, physical gluttony was a metaphor for political ex-
cess, the gluttony of power. In numerous cartoons, Gillray captured political
actors and events through the frame of unchecked appetite. In one famous
image, entitled “A Voluptuary under the Horrors of Digestion,” graceful lines
and pretty, pastel colors belie the viciously accurate portrayal of the future
George IV in a state of gross relaxation, picking his teeth after a massive meal.
In another well-known cartoon, “Monstrous Craws, at a New Coalition Feast,”
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the theme again is the Prince of Wales’s boundless appetite and dissipation,
with his parents, the king and queen, shown pathetically participating in a no-
torious parliamentary buy-out of their son’s enormous debts.

The situations in which Britain’s rulers are called to account for their per-
formance have changed beyond recognition since Gillray’s time. Expertise—its
construction, public manifestation, and defense—were not matters of state in
the eighteenth century; today, these issues are ubiquitous in public life. The
elements that make up a nation’s political imagination, however, arguably re-
main more stable over time, woven into institutional forms and practices with
which publics assesses their rulers’ credibility, whether the issues are scientific,
technical, moral, or, as so often, a mix of all these. In a culture built on roast
beef, a hamburger could never be just a sandwich. As Edmund Burke, observed
in 1770, speaking of the restive colonies in America, “When men imagine that
their food is only a cover for poison, and when they neither love nor trust the
hand that serves it, it is not the name of the roast beef of Old England that will
persuade them to sit down to the table that is spread for them.”14

Poor John Gummer! Unreflectively reared in an insulated tradition of
public service, he did not realize soon enough that embodying the state can be
risky business. Governing bodies—political or royal, real or symbolic—can as
readily attract satire as deference. Display alone is no guarantee of authenticity.
The reservoir of common sense that Gummer appealed to allows people to
judge public behavior by more complex criteria than the minister realized, in-
cluding, as Wynne argued in the case of skeptical Cumbrian sheep farmers after
Chernobyl, memories of past state failure and abuse of power. Trying to occupy
a polity’s imaginative field with new visual symbols requires, in any case,
extreme sensitivity to the objects that already inhabit it, not only the reality of
photographs in this case, but also the gloss on reality provided through articu-
late political cartoons. The hapless U.K. agriculture minister did not recognize
the heterogeneous resources for truth-testing encompassed in his nation’s civic
epistemology. In turn, his ploy to win public trust through a personal demon-
stration of rectitude misfired massively.

How Publics Know: Comparative Perspectives

John Gummer’s crisis of credibility underlines a number of more general points
about the concept of civic epistemology. It is a composite notion, comprising
the mix of ways in which knowledge is presented, tested, verified, and put to
use in public arenas. The concept has meaning only if we conceive of public
life, in part, as a proving ground for competing knowledge claims and as a the-
ater for establishing the credibility of state actions. In technology-intensive so-
cieties, the construction of governmental credibility necessarily encompasses
the public production of scientific knowledge. Citizens are implicated not only

258

70686 CH10 GGS  2/9/05  5:37 PM  Page 258



C I V I C  E P I S T E M O L O G Y

as the passively disciplined subjects of biopower, as Foucault perceptively ob-
served, but also as the watchful audience on whose behalf public knowledge is
produced and deployed, as Yaron Ezrahi convincingly proposed.15 In wealthy
democracies, moreover, the state has no monopoly on knowledge. Corporate
actors and even private citizens have the competence and resources to test or
contest the state’s expert claims, and to produce alternative forms of knowledge
when their interests call for active cognitive representation.

Looking across the case studies of biotechnology in previous chapters,
we can identify six constitutive and interrelated dimensions of civic episte-
mology, on each of which cross-national differences proved salient. These are
in each country: (1) the dominant participatory styles of public knowledge-
making; (2) the methods of ensuring accountability; (3) the practices of pub-
lic demonstration; (4) the preferred registers of objectivity; (5) the accepted
bases of expertise; and (6) the visibility of expert bodies. Differences among
the United States, Britain, and Germany on these dimensions are summarized
in table 10.1. The following text elaborates on the table, offering examples
from the preceding case studies.

But first some words of caution. A tabulation such as this offers concep-
tual clarity but at enormous risk of reductionism. The boxes in the table aim
to capture some recurrent tendencies in each political culture without suggest-
ing that these stylistic features are rigidly fixed, uncontested, changeless over
time, or evenly distributed across all sectors of society. They represent at most
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TABLE 10.1
Civic Epistemologies—A Comparative View

United States Britain Germany
Contentious Communitarian Consensus-seeking

Styles of public Pluralist, interest- Embodied, service- Corporatist,
knowledge-making. based based institution-based

Public Assumptions of Assumptions of Assumption of 
accountability distrust; trust; trust;
(basis for trust) Legal Relational Role-based

Demonstration Sociotechnical Empirical science Expert rationality
(practices) experiments 

Objectivity Formal, numerical, Consultative, Negotiated,
(registers)  reasoned negotiated reasoned

Expertise Professional skills Experience Training, skills,
(foundations) experience

Visibility of expert Transparent Variable Nontransparent
bodies
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several deep-seated patterns, like rest positions in a length of elastic or a piece
of bent wood, to which the practices of ruling institutions and actors continu-
ally return, in part because they are held in place through time-honored legal,
political, and bureaucratic practices. Like any aspects of culture, the attributes
of civic epistemology have to be performed and reperformed to maintain their
hold as living, breathing instruments. It follows that radical breaks and dis-
junctures can always occur in theory, but shocks of exceptional severity may
be needed to precipitate them.

Participatory Styles of Knowledge-making

The politics of biotechnology over the last several decades can be repre-
sented as the politics of public knowledge. Industry and government both
recognized that problems of knowledge must be solved as a precursor to gain-
ing social acceptance for GM technologies, and many institutional experi-
ments were conducted to answer questions like the following: what knowl-
edge is needed to achieve policy closure; whose responsibility is it to produce
it; in what forms should it be expressed and codified; how should its validity
be determined; and how can it be challenged? Knowledge of the risks, costs,
and benefits of biotechnology remains contested despite all efforts to render
it unproblematic, and decision-making processes have altered in various ways
in order to achieve sustainable levels of consensus. From these efforts, we can
discern some patterned approaches to knowledge-making that appear to be
stably characteristic of national political cultures, indeed sufficiently so to be
termed “styles” of public knowledge-making.

The contexts in which public knowledge relevant to biotechnology is
produced and validated are constrained in each nation by established institu-
tional routines. This has meant, in the United States, a primary reliance on
interested parties—industry, academic researchers, environmentalists—to
generate relevant facts and claims. The U.S. regulatory system, like that of
other Western countries, depends on manufacturers to supply information re-
lated to risks, but in the case of biotechnology these data-production burdens
proved quite low to start with for both GM agriculture and food. On two
occasions, the Cornell monarch butterfly study and the Berkeley study of
gene transfer in Mexican corn, academic researchers showed that issues many
had accepted as relevant to safety evaluation had not been adequately inves-
tigated in the framework of formal regulatory assessment. In another case—
the detection of StarLink corn in food products—it was an environmental
group’s private initiative that led to the unraveling of EPA’s policy of granting
split approvals for GM products with multiple uses.

In both Britain and Germany, knowledge production was more broadly
conceived than in the United States and conducted with more active involve-
ment by the state. To some degree, a wider conception of what information is
needed flowed from the initial framing of biotechnology as being about more
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than mere products and their safety. In skeptical, post-BSE Britain, the state
found it necessary to rebuild expert credibility through new institutional
forms, including the Agriculture and Environment Biotechnology Commis-
sion, whose influence led to the four-year farm-scale trials (an exercise with no
other national counterparts), and also to the three-pronged public evaluation
of the commercialization of GM crops. These institutions and processes set in
train a more sweeping exposé of uncertainties, including those on the social
and behavioral aspects of technological development, than in either of the
other two countries. Yet, though pluralist in composition and open to many
public inputs, the AEBC and the groups steering the components of the pub-
lic debate reflected traditional British conceptions of the public servant: as
persons of proven standing whose right to participate in knowledge-making
for the state could not be seriously questioned. In opening up the GM debate
to more diverse points of view, British institution-building practices did not
altogether relinquish their reliance on trustworthy bodies to discern those
viewpoints, and publicly represent them.

In Germany, fact-finding took place in discrete stages, under very differ-
ent presumptions of transparency and public accountability. Extensive social in-
quiry took place along with the investigation of policy alternatives in the lead-
up to the promulgation of new laws, most notably the Genetic Engineering Law
and the Embryo Protection Law of 1990. The parliamentary Enquiry Commis-
sion on genetic engineering, a uniquely German institution, enabled the joint
participation of legislators and technical experts in a wide-ranging discussion of
the foundations and purposes of lawmaking. Once the initial rules for biotech-
nology were formally in place, however, implementation, with its attendant
technical analysis, retreated to the relatively invisible sphere of expert decision
making. Abandonment of the public hearing for deliberate release of GMOs
was one indicator of the firm boundary that Germany draws between expert
knowledge and public values. It was as if the law’s most important function was
to separate discursively hybrid public spaces into realms of cleanly technical de-
liberation and more impassioned political (hence civic) engagement. Perhaps
not surprisingly, German intellectual debates over biotechnology after the en-
actment of laws remained resolutely focused on normative rather than factual
issues; in no area of biotechnology development did German public controver-
sies focus centrally on the need for new knowledge, as in the continuing U.K.
(and to a lesser extent U.S.) debates on GM crops and their commercialization.

Public Accountability

Generating knowledge claims is only the first stage in the enterprise of secur-
ing a regime of reliable public knowledge. In democratic societies, the hold-
ers of policy-relevant knowledge must find ways of persuading onlooking
publics of their credibility, whether or not, in given cases, publics actively 
use the opportunities for questioning what they are told. Devices for holding
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policymakers and experts accountable exist in every modern knowledge
society, but the nature and significance of these processes differ from one
political system to another.

The U.S. accountability system owes its special flavor to the extraordinary
prevalence of litigation. In scientific as in other areas of policy disputation,
the adversary process remains the dominant route for establishing credibility.
Truth, in this template, emerges only from aggressive testing in a competitive
forum. Indeed, lawsuits accompanied each step in the development of biotech-
nology, from the deliberate release of GMOs to patenting living organisms and
developing risk assessment guidelines for specific classes of products. Yet, in
contrast to the case of chemical regulation in the 1980s,16 biotechnology litiga-
tion did not deconstruct the uncertainties surrounding the commercialization
of GM products in agriculture or medicine to anything like the same extent.
Episodes like the StarLink and Prodigene disasters led to massive liability
claims, to be sure, but the relatively low threshold for establishing the safety
of GMOs in the product framework withstood legal challenge and protected
regulatory science against stricter scrutiny.

The more insulated regulatory processes of both Britain and Germany
historically depended on greater trust in expertise. The manner in which
trust was produced and institutionalized, however, differed between the two
countries and proved unequally resistant to the political controversies sur-
rounding GMOs. In Britain, even after the Thatcher years, when many be-
lieved that core civil service values had been eroded, policy officials remained
relatively immune to political pressures and thus were seen to be at greater
liberty to act in the public interest. Experts for their part earned respect and
trust through years of serving the common good, gradually acquiring credibil-
ity as recognized public servants. The BSE scandal rocked that credibility to
its foundations, leading as we have seen to a complete overhaul of food and
agriculture policy institutions. Nonetheless, even the new and reconstituted
bodies continued to be staffed by persons of demonstrated personal commit-
ment to public issues, although now a wider spectrum of such people was
convened to deliberate more openly on a larger set of issues.

Trustworthiness in Germany is more a product of institutional affiliation
than of proven personal service to citizens or the state. Enquiry commissions,
expert committees, and lists of witnesses involved in administrative hearings
are all broadly balanced according to a tacit understanding of the map of in-
terests and positions considered essential to fact finding and deliberation on
any given issue. Each participant in such processes represents an institution or
a recognized collective interest: a political party, a church, a professional or
occupational group, a patients’ association, a public interest organization, or a
relevant academic discipline such as law or genetics. Institutional representa-
tion rather than a record of public service is key. As a result, whereas in
Britain the personal integrity of the members gives credibility to the bodies
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they constitute, in Germany it is the preexistence of trustworthy institutions
that underwrites the credibility of the individuals who represent them.

Demonstration Practices

Not only the representatives of specialized skills or knowledge but also the
facts and things they speak for have to acquire credibility in the public eye.
The tendency in the United States has been to conduct substantial socio-
technical experiments whose apparent success not only validates the immedi-
ate venture they stand for but bolsters the overall narrative of technological
optimism. The American state’s instrumental uses of technology to prove it-
self in war and peace are well documented. Agricultural biotechnology has
been a beneficiary of this style of self-legitimation. For instance, on corporate
websites and in advertising leaflets, images of fertile fields planted with
straight, undisturbed rows of plants offer compelling visual evidence that
biotech has conquered nature’s disorder. The fact that Americans have (un-
knowingly17) been consuming GM crops for years with no known adverse
health effects has been advanced by biotechnology enthusiasts as further
proof of the technology’s success. To counter European skepticism toward
GM crops, both U.S. multinationals and the U.S. government have stressed
biotech’s potential to conquer malnutrition and world hunger.

Ezrahi suggests that such demonstration projects are essential to the
functioning of modern liberal democracies.18 While this is a persuasive obser-
vation about America’s particular democratic settlement, in which public
claims are continually tested by skeptical citizens and journalists, it is worth
noting that the very idea of public demonstrations as a space of experiment is
a culturally particular, not universal, way of engaging citizens. It assumes that
disclosure and transparency are possible, and that people have the will, the
means, and the competence to evaluate the claims and proofs presented to
them.19 Technology serves the democratic will far more readily than pure sci-
ence in this kind of demonstrative environment, for polio vaccines and moon
shots offer clearer indications of a state’s capacity to set and meet concrete
goals than any particular addition to the storehouse of scientific knowledge.
We may recall that after World War II it was the success of weapons and
drugs that provided the strongest justification for creating the U.S. National
Science Foundation, and the promise of cures for a panoply of genetic dis-
eases built support for the Human Genome project.

In Britain, despite the vagaries of public funding, elite science has held
a more secure place in public esteem, not needing constant affirmation
through technological demonstrations to merit recognition and support.20 The
dominant policy culture shares with British science a pragmatic, empirical
orientation, producing skepticism about claims that appear to go beyond the
observable facts of nature or society.21 In the early years of environmental
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regulation, British policymakers thus were more resistant than their U.S.
counterparts to claims of chemically induced cancer, a condition for which ad-
equate empirical evidence was felt to be lacking. As far as possible, regulatory
policy was based only on what could be shown with near absolute certainty.22

This bias led to what seemed like underregulation by comparison with U.S.
and German approaches. Yet, once the science became reasonably secure, as
for instance with respect to tobacco smoking, ozone depletion, or climate
change, British policymaking did not generate the persistent controversies
that plagued regulatory science in the United States.

In connection with biotechnology, the preference for empirical proofs
was tied to greater hesitation about environmental release and eventually to a
wider recognition of the unknowns surrounding the commercial use of GMOs.
The science review conducted during 2002–2003 showed U.K. experts voic-
ing many of the same concerns as British citizens about the unproven status of
claims of environmental safety. In the absence of persuasive information, lay
and expert sensibilities converged toward the conclusion that science could
not rule out the adverse scenarios that might unfold if more GM crops were
released into the environment. The science panel’s July 2003 report stressed
the nonhomogeneity of GM technology and, in line with longstanding British
administrative practice, emphasized the need for case-by-case evaluation of
the risks and benefits of particular genetic modifications.

In Germany, high entry barriers and cautious regulatory procedures kept
some of the more urgent regulatory questions at bay longer than in either of the
other countries. For instance, by the early twenty-first century, commercializa-
tion of GM crops was not yet an issue in Germany; accordingly, governmental
approval, when it came in 2004, occurred without anything like the nation-
wide debate provoked in Britain. Early decisions to label foods as GM-free pre-
empted potentially troublesome consumer and policy controversies; tellingly, as
of 2001 no company had selected Germany as the place to file a novel foods pe-
tition for a GM food. Eschewing most boundary-testing conflicts, German ex-
pert committees like the Central Commission for Biological Safety (ZKBS)
were able to conduct their business in routinized fashion, largely undisturbed by
skeptical public oversight; experts needed only to achieve internal consensus
and to report on their decisions as faits accomplis. Taken as axiomatic in this
scheme was the capacity of appropriately constituted expert bodies to achieve
reasoned solutions to the technical problems before them; that presumption of
deliberative rationality in turn formed the cornerstone for public legitimacy.

Objectivity

Objective knowledge is by definition reliable public knowledge, for such
knowledge looks the same from every standpoint in society; it is untainted by
bias and independent of the claimant’s subjective preferences. Objectivity is a
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powerful resource for states. It allows governing bodies to claim the cognitive
high ground, a place from which they can be seen to be acting for the benefit
of all without bowing to any particular interests or knowledge claims of the
governed. As with accountability, however, the practices for securing objectiv-
ity—or the appearance of it—differ from one political culture to another.

In the United States, a preferred method for displaying objectivity in
public decisions has been to clothe the reasons for allocative choices as far as
possible in the language of numbers. A preference for quantitative analysis
goes back to at least the early years of the twentieth century, when civic
groups such as mothers campaigning for children’s issues recognized the force
of numbers as a strategic tool for making their troubles visible, and so politi-
cal.23 At the same time, federal agencies needing to insulate potentially ex-
plosive distributive decisions against congressional skepticism found refuge in
the neutrality of enumeration. Already in the interwar period, cost-benefit
analysis was a powerful legitimating instrument for the U.S. Army Corps of
Engineers.24 The energetic expansion of social regulation during the 1970s
produced a knock-on burst of methodological development, as institutions
like the Environmental Protection Agency struggled to make costly decisions
both comprehensible to the public and robust against challenges from regu-
lated industries. Once again, quantification proved to be an invaluable re-
source, as governmental decision makers sought to weigh and compare in-
commensurables such as property values, loss of species, chronic health risks,
lost jobs, and the costs of retrofitting plants and equipment with the latest in
pollution control technologies.25

One method above all gained political currency throughout the 1980s,
especially in the context of environmental regulation: the array of largely
quantitative techniques known as “risk assessment.” Originating in the fi-
nance and insurance industries, risk assessment was adapted for use in haz-
ardous industries during the expansion of nuclear power in the 1960s and
1970s. Further adaptations led in the 1980s to the widespread adoption of
risk assessment as a method for analyzing biological hazards, from environ-
mental cancer to ecosystem disruptions and threats to global sustainability.
U.S. regulators were at first careful not to claim too much objectivity for risk
assessment, referring to it as a heuristic, a method of systematic analysis, even
as an art rather than a science. Repeated court challenges hardened the agen-
cies’ practices, however, and a 1980 decision of the U.S. Supreme Court in a
case involving the occupational standard for benzene forced federal regula-
tors to carry out some form of quantification in support of their health, safety,
and environmental regulations.26

As risk assessment became the preferred method for making regulatory
judgments appear objective, so too it gradually took on the mantle of science.
In 1983 the influential U.S. National Research Council promoted this shift
by defining risk assessment as a largely scientific component of regulatory

265

70686 CH10 GGS  2/9/05  5:37 PM  Page 265



C H A P T E R  1 0

decision making that should precede, and be separated from, value judgments
that were considered appropriate only at the later stage of “risk manage-
ment.” No sooner was the boundary between facts and values drawn in this
fashion than critics emerged to challenge it. Study after study and commen-
tary after commentary called attention to the profoundly normative charac-
ter of risk assessment, showing that it is a far from objective method: indeed,
that it is a highly particular means of framing perceptions, narrowing analy-
sis, erasing uncertainty, and defusing politics.27 Nonetheless, the discourse of
science that gathered around risk assessment proved irresistible to regulators
and modernist managers of every stripe, all of whom found risk assessment to
be an invaluable tool for hiding judgment and making the complexity of
biopower politically defensible as well as administratively tractable.28 By the
mid-1990s the terms “risk assessment” and “sound science” were inseparably
linked in the U.S. regulatory discourse on biotechnology. Confidence in the
objectivity of risk assessment underlay the U.S. decision in 2003 to bring a
case in the World Trade Organization against Europe on its alleged morato-
rium against GM crops and foods. The action charged the EU, in effect, with
backing away from the objectivity of risk assessment, and so committing of-
fenses against science and reason, as well as violating the WTO treaty.

Regulators in Britain and Germany, too, have accepted risk assessment
as a principled approach to ordering knowledge and weighing alternatives,
and risk analysis occupies a central place in both countries’ practices for cop-
ing with the possible impacts of biotechnology. Yet in neither setting is the
method alone seen as sufficient to establish the objectivity of regulatory judg-
ments. More is needed to produce the detachment from positional interests—
the “view from nowhere”—that is the ultimate goal of objective science, and
to some extent also of authoritative regulation. In both European countries,
appropriate political representation remains part and parcel of the process of
risk analysis, consciously built into the design of expert committees and con-
sultative processes. In Germany, for example, it would be almost unthinkable
to pack committees with instrumentally selected experts as the Bush adminis-
tration was charged with doing in 2003;29 and in post-BSE Britain greater
diversity on biotechnology advisory committees has become an article of
faith, along with more transparency in committee proceedings.

But even where the scientific and social hybridity of risk judgments is gen-
erally conceded, as in Britain and Germany, practices for ensuring lack of bias
remain important and continue to vary, reflecting different cultural construc-
tions of civic epistemology. On the whole, objective knowledge is sought in
Britain through consultation among persons whose capacity to discern the truth
is regarded as privileged. Though British expert advisers can and do represent so-
cial interests to some extent, ultimately it is the excellence of each individual’s
personal discernment—the capacity to see the distinctions that matter—that
ensures something recognized as objectivity. Needless to say, this faith in expert
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discernment could hardly exist in a cultural context where common norms of
seeing and believing were felt to be lacking, as in the United States. In Germany,
by contrast, expert committees are often constituted as microcosms of the po-
tentially interested segments of society; knowledge produced in such settings is
objective not only by virtue of the participants’ individual qualifications, but
even more so by the incorporation of all relevant viewpoints into the output
that the collective produces. The appearance of a view from nowhere is
achieved by resolutely embracing, within the German decision-making body,
the views from everywhere (or everywhere that matters for the issue at hand).

Expertise

Experts are indispensable to the politics of knowledge societies. They tame
the ignorance and uncertainty that are endemic to modernity and pose
threats to modernity’s democratic and managerial pretensions. Faced with an
ever-changing array of issues and questions—based on shifting facts, untested
technologies, incomplete understandings of social behavior, and unforeseen
environmental externalities—how can governments ever know enough to
act wisely or publics be persuaded that their governments are behaving re-
sponsibly? The unknown threatens continually to engulf the known, and ac-
tion becomes impossible unless ground rules are laid for how much and what
kinds of evidence are needed to justify collective action. It falls to experts, to
satisfy society’s twinned needs for knowledge and reassurance under condi-
tions of uncertainty. Testing, for instance, is a device designed by experts to
establish the safety of technologies whose actual performance can be known
only through subsequent use, in other words, after they have been shown to
be safe enough to use.30 Experts are the people to whom publics turn for an-
swers to the crucial regulating question, “How safe is safe enough?” In the
politics of biotechnology, as on any issue of public moment, the credibility of
experts is therefore as crucial to democratic governance as is the legitimacy of
officials; only the rules of credibility, unlike the rules of constitutional delega-
tion, are in all modern states almost entirely unwritten. They are cultural
properties and as such are a source of cross-cultural variation.

Assumptions about what makes expertise legitimate differ, if subtly so,
across the three countries compared in this book. Specialized knowledge is
indispensable everywhere, of course, but knowledge alone is not synonymous
with expertise. The expert is a social kind, in Ian Hacking’s terms, a kind of
person who not only provides information but satisfies the desire for order in
the management of uncertainty. Experts therefore have to be accountable as
well as knowledgeable. How do they meet this double demand?

Looking across the three countries, the primary source of variation is 
in the balance each strikes between the expert’s formal qualifications and
personal or institutional experience. Professional skills and standing count
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for more in the United States than the intangible qualities of individual
character or institutional credibility. In a meritocracy that prides itself on im-
personal tests of intelligence,31 anyone can become an expert by climbing the
ladder of professional success. What such a person stands for outside the pro-
fessional sphere is of lesser consequence. Of course, it is understood that too
much emphasis on technical qualifications alone could lead to imbalance in
expert bodies. Instructively, the U.S. Federal Advisory Committee Act cor-
rects for this eventuality through its requirement that committees should be
balanced in terms of the views they represent. Nonetheless, disinterestedness
is deemed to be a prerequisite for expertise. Allegations that experts have
been captured by political interests continually erupt in the United States.
Characteristically, the controversy over Ignacio Chapela’s data on gene trans-
fer in Bt-corn was interpreted, first and foremost, as a battle among political
interests, penetrating in this case to the heart of the academy.32 The equally
divisive debate over Arpad Pusztai’s data in Britain was seen as a failure in
the management of science, bearing on the competence of particular individ-
uals and institutions; political interest and capture by industry were not the
salient themes in the British controversy. Similarly, the charges about the
control of President Bush’s bioethics committee by religious conservatives
not only lacked British and German parallels, but could not, on this account,
have been easily replicated in either country.

Experience is more heavily weighted as a defining element of expertise
in Britain and Germany, but it is not in each case the same kind of experience.
To a remarkable extent British expertise remains tied to the person of the
individual expert, who achieves standing not only through knowledge and
competence, but through a demonstrated record of service to society. It is as if
the expert’s function is to discern the public’s needs and to define the public
good as much as it is to provide appropriate technical knowledge and skills for
resolving the matter at hand. In this cultural setting individuals ranging from
Prince Charles and Baroness Warnock to Julie Hill of the Green Alliance and
various academic social scientists can all emerge as authoritative policy actors.
They all possess the transcendental capacity for discernment. It is hardly sur-
prising, then, that a private body such as the Nuffield Council on Bioethics
can achieve standing in policy deliberations simply through the credibility of
its members and panels, without any official imprimatur.

Such reliance on personal credentials is rare in Germany unless it is
also backed by powerful institutional supports. Respect for institutions may
relate to, and is certainly consistent with, a horror of charisma and skepticism
toward a politics of the person that are lasting legacies of Nazi rule. To be an
expert in Germany, in any event, one ideally has to stand for a field of social
engagement larger than one’s own particular position in society. But the
nature of expertise reflects something deeper and of historically longer stand-
ing about what counts as right reason in the German public sphere. Expertise
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encodes a belief that it is possible to map the terrain of reason completely,
and that it is the function of legal and political processes to make sure the
map is correctly configured and accurately reflected in public decision mak-
ing. An expert then becomes almost an ambassador for a recognized nation or
city, fiefdom or place, from among the allowable enclaves of reason. Rational-
ity, the ultimate foundation of political legitimacy in Germany, flows from
the collective reasoning and shared representations produced by authorita-
tively constituted expert bodies, acting as microcosms of society.

One sees numerous reflections of this approach in the German politics of
biotechnology: the expansion of the ZKBS’s membership in the early years of
regulating deliberate release, the rejection of the disorderly public hearings on
deliberate release that blurred the line between reason and passion, the hybrid
constitution of parliamentary Enquiry Commissions as a prelude to lawmaking,
and the almost agonized debate that followed Schröder’s unorthodox creation
of a second, cabinet-appointed ethics commission to look at biomedical issues.
A paradoxical consequence of this map-making approach to delivering public
reason is that bodies, once representatively constituted, leave no further room
for ad hoc citizen interventions. They become perfectly enclosed systems, places
for a rational micropolitics of pure reason, with no further need for account-
ability to a wider, potentially excluded, and potentially irrational, public.

Visibility

Finally, not only the composition of expert bodies but the procedural envi-
ronment in which they operate differs interestingly across the three coun-
tries, with important consequences for what citizens can see or know of the
basis for public decisions.  Consistent with ideas of pluralist politics and a no-
tion of objectivity detached from individuals, U.S. expert committees are
required to conduct a large part of their deliberations under the public gaze—
on the assumption that close scrutiny from all interested quarters is the best
way to wash out personal bias and subjectivity.  Much of the work product of
expert groups, along with the underlying reasons, is available for inspection
during and after meetings.  Openness, moreover, is guaranteed by federal laws
that apply across the board to all governmental committees.  British expert
bodies are substantially more variable in their visibility practices, and it is
generally left to the particular body to craft its rules of access consistent with
its own, contingently developed notions of how to communicate with its
publics. German expert committees, like their British counterparts, are not
subject to overarching legal requirements of transparency.  On the whole ex-
pert dissent, including on matters of science, tends to be least visible in
Germany.  It is as if, having constituted expert groups as perfect microcosms
of relevant rationality, German politics sees no particular reason for a further
layer of transparency, allowing irrelevant outsiders to look in.
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Conclusion

The concept of civic epistemology allows us to explore in richer detail a para-
dox that has resurfaced in the comparative politics of science and technology
for nearly a quarter-century; biotechnology is simply the latest example.
Why, in progressive, rational, Enlightenment societies, do the same scientific
facts and technological artifacts so often elicit such different political re-
sponses? One conventional answer—that gaps arise because the public does
not understand science—begs the question or, worse, trivializes it. The
framework of “public understanding of science” diminishes civic agency,
erases history, neglects culture, and privileges people’s knowledge of isolated
facts (or their ignorance of such facts) over their mastery of more complex
frames of meaning. It reduces human cognition to a one-dimensional scale. It
makes no allowance for the multivalency of interpretation. As a first move,
therefore, we should stop thinking in terms of a singular public understanding
of science and acknowledge the possibility of multiple understandings.

The notion of civic epistemology factors in this multiplicity and goes
further. It redresses some of the obvious weaknesses of PUS’s “deficit model”
of the modern citizen, but without setting up in its place an equally problem-
atic model of lay wisdom. The idea of civic epistemology takes as its starting
point that human beings in contemporary polities are knowledgeable agents,
living their lives in relation to governments, and that any democratic theory
worth its salt must take note of the human capacity for knowing things in
common. Collective knowing is a feature of political life that needs to be
studied in its own right; it is reductionist in the extreme to assume that soci-
etal knowledge is simply the sum total of a population’s understanding of a
few isolated scientific facts. The public knowledge-ways that I term civic
epistemology cannot be reduced to binary differences in knowledge and per-
ception between laypeople and experts. We must speak instead of more
grounded and systematic, shared approaches to sense-making without which
no polity would be able to create public knowledge, let alone to maintain
confidence in it, or use it as a basis for acting.

Are there, then, as many civic epistemologies as there are discrete
national or political communities to host them? If so, the term would be so lo-
cally contingent as to offer little explanatory potential. By operationalizing
civic epistemology in terms of five criteria, however, I have suggested that
cross-cultural variations are not in fact infinite, but that they can be grouped
in accordance with some widely recurring patterns of collective judgment.
Britain, Germany, and the United States, in particular, represent three modal-
ities of producing public knowledge that can be roughly characterized as com-
munitarian (resting on shared perceptions), consensus-seeking (built through
negotiation), and contentious (resolved through conflict), respectively. These
are dominant tendencies only, and elements of all three modalities can be
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found in each country, though not perhaps at similar depth or breadth of
institutionalization. More important for our purposes, each epistemological
tradition carries consequences for democratic governance: entailing, for in-
stance, different understandings of what transparency means, or what consti-
tutes adequate citizen participation in technical decisionmaking. In a world
tending toward denser global linkages, it is increasingly important to ask how
such differences arise, and how they are sustained within political cultures.

Civic epistemology finally is a conceptual tool for planting the politics
of science and technology firmly in the social world, where it rightfully be-
longs. For the greatest weakness of the “public understanding of science”
model is that it forces us to analyze knowledgeable publics in relation to their
uptake of science and technology rather than science and technology in rela-
tion to their embeddedness in culture and society. That move makes a mock-
ery of political analysis. The ignorant, innumerate, and illiterate publics that
PUS research confronts us with would not be capable of carrying out the
housework of democracy. In their place, comparative analysis shows us full-
blooded cognitive agents who test and appraise public knowledge claims,
including those of experts, according to culturally sanctioned criteria of com-
petence, virtue, and reasoning. Citizens seeking collective knowledge may
hesitate and doubt, need help from experts, or hold questionable views on
some technical issues; and they may have genuine trouble grasping the mean-
ing of mathematical probabilities. But as members of sophisticated civic cul-
tures, they cannot be characterized in the one-dimensional terms that the
PUS model is predicated on. Civic epistemology provides a richer analytic
frame for accounting for the forms of public trust and reason displayed by
modern polities—and the political or policy consequences that flow from
them. These powerful knowledge-ways cannot be excluded from contempo-
rary social and political theory without reducing its explanatory power.
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