CONTENTS

Acknowledgements

1

The technical and the political

PART 1 GOVERNING TECHNOLOGY

2

3
4
5

Technological zones
Harmonised states
On the network

Intellectual properties

PART 2 TECHNOLOGY, POLITICS AND CITIZENSHIP

6

7
8
9

On interactivity
Political chemistry
Demonstrations: sites and sights

Political invention

Notes

Glossary of terms

References

Index

1X

35
37
62
85
104

125
127
153
175
197

216
268
270
298



ACKNOWLEDGEMENTS

Research for this book took place in Brussels, Luxembourg, London,
Paris, Rome, Milan, and Berkshire and Devon in Southern England.
Working in many different places and institutions depends a great deal
on both the local knowledge and practical help of others. My thanks, for
their hospitality and understanding, to Daniele Archibugi, Richard
Hering, Julio Etchart, Anna Hansell, Lucy Sadler, Gordon Lake, Robert
Magnaval, Anders Hingel, Andrew Testa, Michel Callon, Jim Dratwa
and Stephen Johnston. Thanks to Dick Holdsworth and the Office of
Scientific and Technological Options Assessment (STOA) at the Euro-
pean Parliament for allowing me to use the STOA offices while carrying
out research in Brussels. Financial support from the ‘European Context
of UK Science policy’ programme of the Economic and Social Research
Council (L 323253001) is gratefully acknowledged. Thanks also to the
Department of History and Philosophy of Science in Cambridge for
making me an associate of the Department and, in doing so, encourag-
ing me to think about this research in a different context.

Many of the chapters of this book have been presented as seminar
papers. My thanks, in particular, to Mark Elam, John Law, Steve Hinch-
cliffe, Simon Schaffer, Hacer Ansal, Yvonne Rydin and George Myerson
for their invitations and the suggestiveness of their responses. Thanks
also to Sharon Macdonald, Roger Silverstone, Grahame Thompson,
Annemarie Mol and Steve Brown for their helpful comments on individ-
ual chapters which have been and will be published in other forms
elsewhere, and to Bruno Latour for inviting me to a meeting of the Euro-
metrics project in 1990, from which the idea for a book on Europe’s
technology eventually developed. During the writing of this book I have
been extremely fortunate to be working in the Sociology Department at
Goldsmiths College. For their humour and inspiration thanks to Don



X ACKNOWLEDGEMENTS

Slater, Monica Greco, Vikki Bell, Nik Rose, Celia Lury, Mike Michael,
Mariam Fraser, Scott Lash, Mick Halewood, Fran Tonkiss and Meltem
Ahiska.

This book was begun in London, in cramped conditions. Thanks to
Margot, Nicholas and Anna Waddell for giving me the perfect space in
which to write, and to Ann Scott, Michael Cudlip, Laurence Bowen and
Emma Swain for their friendship and help. In the final stages of the
completion of the manuscript, Tristan Palmer at the Athlone Press has
been an excellent editor and galvanising presence. Thanks also to Anne
Barron for correcting many of my misunderstandings of intellectual
property law, and to an anonymous reader for their comments. Tom
Osborne read a draft manuscript of the book at an earlier stage. His
suggestions and support have been invaluable to me. Thanks, above all,
to Georgie Born who taught me the need to evaluate invention, as well
as to value it.

Georgie, Theo and Clara have lived with this book for several years.
[ am very grateful to them for their remarkable tolerance.

Cambridge, November 2000

Earlier versions and parts of the following chapters have been pub-
lished elsewhere. Permission to publish this material is gratefully
acknowledged.

Chapter 3 (1993) in Economy and Society, 22, 3
Chaptér 4 (1996) in New Formations, 26

Chapter 6 (1998) in S. Macdonald (ed.) The Politics of Display:
Museums, Science, Culture, Routledge

Chapter 8 (1999) in Economy and Society, 28, 1

Chapter 9 (1999) in H. Ansal and D. Calisir (eds.) Science, Technology
and Society, Istanbul Technical University and (1999/2000) in Cam-
bridge Anthropology, 21, 3

THE TECHNICAL AND
THE POLITICAL

A TECHNOLOGICAL SOCIETY

In a lecture at the London School of Economics in November 1997, Mme
Edith Cresson, the then European Commissioner for Science, Research
and Development and former French Socialist Prime Minister, spoke of
the need to move ‘towards a knowledge-based Europe’. The theme is a
familiar one in European and North American political life. Euro-
American political and social elites have long reckoned that knowledge
and expertise are critical to the conduct of government, while European
identity has historically been associated with notions of enlightenment,
science and invention.'

But if Cresson’s talk repeated familiar themes it gave them a par-
ticular contemporary twist. One theme was technology and training.
Whereas in the past, education might have been thought of as a one-off
affair, a process of apprenticeship, the rapidity of technological change
demanded a different attitude. ‘Knowledge and skills become obsolete
and must continually be refreshed.’” Societies and individuals must be
prepared to re-tool, adapt and update. Technical innovation continued
apace and neither individuals nor societies could afford to be left behind.
The other strand was the threat of what she termed globalisation.?
Europe had, she noted, both an aging population and, as a proportion
of the world’s population, a declining one. At the same time new actors
on the international scene such as India (in software), China (in bio-
technology) and Brazil (in aeronautics) were beginning to compete in
those knowledge-based industries in which Europe had traditionally had
a competitive advantage. It was not so much a question of a declining
relative population, but a declining proportion of the number of tech-
nologically equipped persons; a fragile technological culture. In the
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context of the globalisation of technology Europeans had ‘no choice’.
‘If they wish to survive they must pool their strengths and turn their
backs on the limited strategy of protecting national interests.”* The
knowledge-based society of Europe could survive but only if the barriers
dividing it were reduced, and new connections were forged. Mme
Cresson’s argument echoed those of earlier commentators on European
integration. In post-1945 politics, the European Community can be
considered as something of a political invention; a remarkable attempt,
however flawed, to establish a system of government which operated
across national boundaries. But, as her remarks indicate, it has also been
one whose history is bound up with a sense of both the potential, and the
threat, of technology. ,

How should one conceive of the relation between government, politics
and technology today? In this book I argue that we should speak of the
government of a technological society. In saying this I do not wish to
claim that society is simply more technological than it has been in the
past, or is becoming more so. Nor do I wish to mark an epochal shift
from an earlier form of society (industrial, modern, capitalist) to a
later (technological) one.” Nor do I aim to identify a new stage in the
history of modes of government which might be compared to the era of
liberalism, welfare-state social democracy or neo-liberalism.® Rather, in
speaking of a technological society I want to interrogate a quite specific
contemporary political preoccupation. This is a political preoccupa-
tion with the problems technology poses, with the potential benefits it
promises, and with the models of social and political order it seems to
make available. We live in a technological society, I argue, to the extent
that specific technologies dominate our sense of the kinds of problems
that government and politics must address, and the solutions that we
must adopt. A technological society is one which takes technical change
to be the model for political invention. The concept of a technological
society.does not refer to a stage in history, but rather to a specific set of
attitudes towards the political present which have acquired a particular
contemporary intensity, salience and form.”

In this book I examine the contemporary preoccupation with tech-
nology in political life along two interrelated dimensions. The first is the
centrality of technology to the reconfiguration of what one can call the
space of government.® Traditionally, the space of government has been
conceived in terms of a relation between a national population and a
national territory. ‘Societies’ and ‘economies’ have been contained within
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the territorial boundaries of the nation-state. Here, however, I argue
that government operates not just in relation to spaces defined and
demarcated by geographical or territorial boundaries but in relation to
zones formed through the circulation of technical practices and devices.
Practices of government are as much oriented towards the problems of
defending, connecting and reconstructing such technological spaces, as
with older concerns with the defence and demarcation of physical
territory. This sense of a need to create technological connections and
maintain technological zones is not confined to national administrations,
nor manifested simply in statements of public policy. It also figures in
the calculations of firms, international organisations, public organisa-
tions and individual persons. In the nineteenth century a measure of
population was reckoned to be a key indicator of the health and wealth
of a nation, a race or a society.” Today, however, it is more likely that
national, organisational and individual capacities will be judged against
a measure of intellectual productivity or property, skill or scientific or
computer literacy. This is an era obsessed by a series of interconnected
technological problems: with the maintainance of technological compe-
titiveness and the improvement of research productivity; with the need
to patent and protect intellectual property; with the dangers posed by the

‘unintended consequences of technological development; with the public

understanding of science; with the risks and prospects for e-commerce
and electronic democracy; and with the need for life-long learning in
the face of rapid technical change.'® Mme Cresson’s anxieties about
the threat and the potential of technology to the future of Europe are
certainly not original. They have been expressed in different forms and
with different rationales from the nineteenth century onwards. But they
have acquired a new sense of urgency and centrality in contemporary
political life.

The second axis of this book follows on from this. In the second part
of the book I argue that a feature of today’s technological society. is a
concern with the technical skills, capacities and knowledge of the
individual citizen. To live in a technological society is thought to require
much more than the capacity to make judgements about the prices and
quality of commodities, and the suitability of parties and politicians for
government office. It also implies the need to possess and develop one’s
knowledge and skill. It demands a mind and a body able to meet the
exacting demands of new flexible work routines, new technologies and
emerging environmental hazards. If it was once thought rational to
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accept the judgement of scientific experts without questiop, today a
reliance on experts is said by many to be an inadequate basis for goo'd
government. The citizen of a technological society expects and is
expected to be informed and updated. She should be knowledgeable
about the risks of smoking and the side-effects of drugs, be ready to learn
about the latest advances and advantages of new information technol-
ogies, the strengths and weaknesses of ‘medical’ and ‘natural’ approaches
to childbirth, the possible consequences of eating fats, sugars or GM
foods, and the advantages and disadvantages of different forms' of
exercise and diet. She has to be knowledgeable about the multiple
intersections and connections between her body and pollutants, drugs
and technical devices, and the dangers and possibilities such connec-
tions may open up. Her health and her environment are matters of
choice.!! Technological innovation forms new artefacts. The government
of a technological society implies the formation of new human capacities
and attributes. .

This demand for ordinary citizens to improve their own technical
capacities and knowledge comes from diverse directions and ha§ various
motivations. Some scientific organisations expect greater ‘public under-
standing of science’ will act as a counter to the scepticism towards sc'ienclg
which is thought to be so prevalent within the wider populatlon.
Sociologists and others argue for greater public understanding of the
limits and weaknesses of scientific expertise. Many environmental groups
such as Friends of the Earth reckon that the availability of scientific
and technical information will help foster more rational environment

-policies on the part of government. National governments, inte.rnational
organisations and firms argue that the scientific and techplFal literacy of
a population is a measure of its value as a workforce. Individuals need to
be better informed, and continually updated.

In reflecting on the place of technology in the shifting orders of
government, three considerations should be uppermost. One concerns
the complex cross-overs between political and scientific and technical
discourse. Today, images and concepts such as networking, chgos, frac-
tal geometry, interactivity, evolution, potential and COI‘.Ilplf?XIty, ﬁggre
routinely in political debate and cultural criticism, in scientific practice
and social theory. This is not a new phenomenon. For example, one can
point to the significance of notions of mechanism, of the body, and of
organic function throughout the histories of science and government.
One can consider the importance of evolutionary theory and of concepts
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of degeneration in late nineteenth- and carly twentieth-century political
thought; and the carlier conception of the body politic; or the more
recent prominence of ideas of system and structure; or the way that the
state has so often been figured as a machine or an apparatus.’® This
book argues, however, that the particular form and extent of the con-
temporary interplay between political, technical and social scientific
discourse demands interrogation. Such an interrogation should encou-
rage reflexivity about our own analytical categories and metaphors and
their histories. What does the prevalence of such metaphors suggest
about the connections between developments in the information and bio-
sciences and changing forms of government? In these circumstances what
is the appropriate analytical vocabulary for the social sciences? And what
is the relation between the conceptual inventiveness of the social sciences
and other sites and practices of invention?

The second concerns the complexity of technical practices, and their
relation to government. On the one hand, as historians and sociologists of
science have shown, scientific and technical work is much more an untidy,
practical, uncertain and collective business than is often imagined.*
Moreover, despite the ‘transnational’ or ‘global’ character of science
and technology the difficulty of applying scientific or technical practices
outside very specific sites is often not recognised. Technical practices are
often extremely localised in their possible application. Specific technol-

~ogies, such as diagnostic instruments, may only be used effectively within

particular laboratory conditions. On the other hand, rather than conceive
of government as an institution, one might view it, following Foucault,
as a practice of government or self-government.'S In this way one might
speak of the government of populations, of children, and of individual
conduct. In Foucault’s account, government is inevitably a technical
matter. Practices of government rely on an array of more or less for-
malised and more or less specialised technical devices from car seat-belts
and driving codes to dietary regimes; and from economic instru-
ments to psychotherapy. Moreover, government operates both on and

across many distinctions which are so critical to our sense of the terrain

of politics: public and private; state and market; the realm of culture
(language, identity, cultural institutions) and the domain of nature (the
body, sexuality, the environment). In this way, the study of government,

__in Foucault’s sense of the term, opens up a much broader field of politics

to inspection. The political need not be only associated with the control

of political institutions, the activities of the state or the formation of
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social movements. Instead, I take the political to refer to the ways in
which artefacts, activities or practices become objects of contestation.

The third concerns the relation between government and the politics of
protest and opposition. As some critics have observed, research on
government, following Foucault, has been largely concerned with what
one might call ‘the political mentality of rule’. In studying the formation
of objects such as ‘the economy’, ‘the school child’ or ‘unemployment’,
researchers have largely confined themselves to the study of the docu-
ments of experts and administrators. Such studies have focused ‘on the
various incarnations of ... “the will to govern”, as it is enacted in a
multitude’ of programmes, strategies, tactics, devices, calculations,
negotiations, intrigues, persuasions, seductions aimed at the conduct of
the conduct of individuals, groups populations — and indeed onself’.'®
In this context, ‘resistance’ has sometimes simply been equated with the
inevitable failures of government to forge a correspondance between
the idealised objects of political and economic thought (‘the free mar-
ket’, “the responsible parent’, ‘the disinterested bureaucrat’, ‘the self-
disciplined student’) and the knowledge that is generated about such
objects by experts, administrators and individual citizens as part of the
messy practice of governing."”

But to speak of opposition and protest is not simply to talk of the
failure of government. For, as we shall see, opposition and protest may
itself have their own logic and inventiveness; their own spaces and
temporalities; their own forms of knowledge and technique; thelr own
ways of restricting as well as opening up the terrain of politics."® More-
over, it would be a mistake to think that the characteristic forms of
opposition that exist within a technological society are necessarily anti-
technological in character, or to draw an opposition between the rational
calculating and technological character of an administered society and
more or less romantic and utopian forms of resistance. As we shall see,
even the most apparently anti-technological of protests has a certain
technical dimension. Moreover, even the most bureaucratic institu-
tions may contain practices and activities which are politically inventive.
In investigating opposition and protest it is important neither to romanti-
cise protest nor to view it simply as an expression of a pre-existing
antagonism or a manifestation of an underlying historical logic. Nor
should we assume that a clear line can be drawn between zones of rational
administration and sites of political invention.
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THE POLITICAL AND THE TECHNICAL

If government is conceived of not so much as an institution but more
broadly as an activity of governing and self-governing, then what of the
political? Instead of equating the political with particular institutiona-
lised conflicts — such as those between and within political parties and
the state — in this book I propose to understand the political as an index
of space of contestation and dissensus. That which is political is that
which opens the space of politics. Public politics often remains centred
on the conduct of political parties and national government, but this does
not mean that the political can be reduced to such conflicts. There can be
a politics of national identity in so far as identity is not fixed, but
potentially contestable, multi-dimensional and irreducible.”® There can
be a politics to private life given the ways in which the boundaries of the
private and the public have been reconfigured and contested. There can
be a politics of the body given the complex ways in which the body and
its acts are made up. To say this is not to say that there is a politics to
every aspect of life, or there should be. Refusing to open up certain
questions to political contestation can be an appropriate and necessary
response; for there can be an excess of politics; an overproduction of
dissensus; an over-evaluation of the political. Rather, it is to say that
although, in practice, the institutional and discursive spaces of a demo-
cratic politics will always be circumscribed, in principle, where the limits
are sct is always open to question.”” A democratic politics is not one

- which demands that every issue should be made a political issue; it is a

politics which claims that anything can be political in principle. Whether
to make something a political issue, and how to resolve an issue which
has been made political, is a matter of judgement.

Technology, by contrast, is often regarded as something that exists
outside of politics. If we understand technology to refer to any kind of
association of devices, techniques, skills and artefacts which is intended
to perform a particular task, then the deployment of technology is often
seen as a way of avoiding the noise and irrationality of political conflict.
From this perspective, if the political is a conflictual relation, technology

~offers a set of skills, techniques, practices and objects with which it is

possible to evade and circumscribe politics. Indeed, there is a tradition in
social and political thought which sees technology as a way out of the
apparent 1rresolvab1hty of political controversies — as an anti-political
instrument.?! Scientific and technical methods are thought to provide
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solutions which transcend ideological differences. Moreover, in so far as
technical instruments play a critical role in the production of scientific
knowledge, technology gives society an access to reality in a way that
cannot be contested for interested reasons; a firm foundation on which
optimal solutions might be found to practical problems. In those inter-
national political arenas in which consensus may be difficult to reach, it
is thought that science and technology have a large role to play.??

A great deal of political thinking is certainly untroubled by the idea
that technology can provide ways of avoiding political disagreements, or
of putting limits on them. Indeed technical solutions are actively sought.
Scientific and technical experts are often welcomed as arbiters, and in
many cases rightly so. Scientific arguments and technical practices offer
ways of reducing controversy and circumventing potential disagree-
ments. In the advanced industrial countries, a whole series of hybrid
politico-technical institutions — from expert advisory committees to
public inquiries — exist in order to resolve, bypass or defer political
disputes.”® Recommendations are made on the considered judgement of
experts. But whether such institutions achieve the results that are
expected of them, social and political thinkers have rightly been worried
by the notion that political controversy can or should be short-circuited
through the application of expertise. In response to this danger, a critical
alternative is often offered. This takes the form of developing a higher
form of reason against which the limitations of what is termed the
instrumental rationality of science and technology can be measured, or
can be judged impoverished.?* It is a solution which suggests that civil
society or the public sphere can, in principle, provide a more rational
solution to political controversy than that offered by the application of
technical methods. In this view, it is the public sphere rather than science
and technology that is the instrument of an anti-political enterprise.

In this book I take a different view. This is a view which is certainly
ambivalent about technology, but not on the basis of the imagined
existence of space uncontaminated by technology. Two points can be
made. First, there is no straightforward opposition between technology,
on the one hand, and human and social capacities, on the other; nor is
there such an opposition between the realm of technology, and the realm
of politics. In part this is because technology plays a formative part in
making up what we are as humans, and what we take to be social
institutions. Social institutions have to be made, and technology is a key
element in their make-up. Technology is an integral feature of what we
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take to be a hospital or a firm, a family, the state or a person. In part
it is because there is always a social or human element to technology.
A distinction can be made between a technical device, conceived of as a
material or immaterial artefact, and a technology, a concept which refers
not just to a device in isolation but also to the forms of knowledge, skill,
diagrams, charts, calculations and energy which make its use possible.?®
The idea that a non-human device or instrument can somehow work
autonomously of its multiple connections with other (human and non-
human) elements (language, bodies, minds, desire, practical skills, tradi-
tions of use) is a fantasy.”® Many have argued that it is possible for
machines to be intelligent. But the intelligence attributed to machines
hinges on the cultural invisibility of the human skills which accompany
them. It is only by making the human invisible that it might be possible to
make machines seem intelligent or creative.?”

Seen in these terms, techniques and devices can become political — not
just in the sense that they are used as instruments in conflicts between
political parties or interests (of course they can be), or the sense that the
deployment of expertise offers a way of resolving political controversy
(for better and for worse, it can do) — but in the sense that technical
designs and devices are bound up with the constitution of the human and

the social. Any attempt to contest or challenge the social order may then

involve — and probably will involve — an effort to contest the develop-
ment and deployment of technology as well. To say that a technology can
be political is not to denounce it, or to condemn it as a political
instrument, or to say that its design reflects particular social or economic
interests. Technology is not reducible to politics.*® Nor is to claim that
technical devices and artefacts are ‘social constructions’ or are “socially
shaped’:*” for the social is not something which exists independently
from technology. Rather it is to say that the contestation of technical
designs and practices may open up new objects and sites of politics.
Technical controversies are forms of political controversy, although it is
open to question whether, in particular instances, such disputes take
place in a public political arena.

Second, if we regard the public sphere as a set of spaces within which
matters of truth and justice can be raised in public, then there is always a
technical dimension to the specific forms that the public sphere can take,
and the connection and distinction between the realms of ‘public’ and
‘private’ politics.’® Whether in the public demonstrations of scientific
experts at public inquiries, or the televisual form of the studio debate or
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investigative documentary, or the ‘virtual architecture’ of discussion
groups on the Internet, there is always a technology to the public sphere
and to the complex configuration of the public and private realm.” The
contemporary public sphere cannot be understood as something like a set
of spaces in which rational discussion simply takes place in an unmedi-
ated fashion. They are not like the Greek polis of the modern political
imagination.>* Rather they are arrangements of persons and techni-
cal devices formed in particular settings, within which it is possible to
articulate a range of rhetorical forms. It is these socio-technical arrange-
ments that may allow arguments to be made, differences to be recognised
and addressed, and which may include and exclude certain categories of
person and argument, whether on the basis of gender or race or other-
wise. Different arrangements have different advantages and disadvan-
tages. But there is no ideal socio-technical form for a public sphere. The
conduct of politics today is a technical matter. Technical innovation has
become part of political life.

ARRANGEMENTS

In thinking about politics and government a concern with technology can
be contrasted with the dominant tradition of liberal political thought.>?
For whereas liberal political and philosophical thought has had a great
deal to say about science as a rational and autonomous enterprise,>* it
has had very little to say about the apparently more mundane technical
objects and. practices which have such a critical importance to everyday
life. In political thought, although not necessarily in political practice or
public-policy debate, thinking about the technical has been marginalised
in comparison both to the scientific and to the human. For many political
scientists, there is a clear distinction to be made between the social world
of politics and the material world of engineering and the natural sciences.
Yet to analyse the conduct of political and economic life without
considering the importance of material and immaterial devices and
artefacts is simply to miss half the picture.>* Consider, for example, the
critical role of a whole series of technical devices — such as computer
trading systems — to the development of the capacity of buyers and
sellers to make rapid calculations in financial markets; or the function of
technologies such as ultrasound and X-ray scanners in the management
and representation of the body.3® Or the importance of certain technical
devices — from sleeping policemen to video cameras —in forming
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. relations between political authorities and citizens. Or the centrality of

photography, television and satellite surveillance technologies in the con-
duct of international relations. Such artefacts and devices are not merely
passive objects of human manipulation. In the production of know-
ledg§ they are inevitably manipulated; but they also continually resist
manipulation. Nor are they the projection of social forms onto matter.
They are not merely social constructs. Material (and immaterial) objects
produce effects, depending upon how they are related to, the forms
and circumstances of their use, and the sites and circumstances within
which they are situated. Effects emerge from a combination of persons
and materials.>”

Seen in these terms, instead of drawing a line between the social and the
technical, one might instead analyse arrangements: of artefacts, practices
and techniques, instruments, language and bodies.3® These arrangements
make up what we tend to think of as persons and institutions: states,
markets, families and so on. They are collectivities which include techno-
logical components. In principle, the complexity of such arrangements is
irreducible to their distinct ‘social’ and ‘technical’, ‘natural’ and ‘cultural’
elements. In practice, in scientific research, in sociology, and in public-
policy analysis, distinctions are routinely made between the worlds of
nature, technology, psychology, the body, the economy and social rela-

tions. Such distinctions are historically contingent and the boundaries

between the categories are also contestable. The lines between what is
considered ‘natural’ and ‘human’ and what is not can shift, and may be
becqme difficult to sustain, or are sustained, but in new ways. Yet, as
Marilyn Strathern has argued, in an age of artifice, in which the ‘natural’
is artificial, “we still act with Nature in mind’.3® In so far as distinctions
are made between the ‘natural’, the social, the technical, and may have to
be made, they have both costs and benefits.

NETWORKS

To be sure many sociologists and anthropologists of science have
emphasised the political character of science and technology. Some
radical science scholars, in particular, have been concerned with the

~ critical role of scientific practice in the construction of sexuality and race.

Donna Haraway’s work is exemplary in this respect.*® But, with
exceptions, mainstream work in science and technology studies has often
seemed a rather specialist concern — a specialist interest in the politics of
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science and technology — with limited relevance to some of the central
themes of political and historical debate — such as the origins and future
of the nation-state, the need for a political response to globalisation, the
development of environmental problems and the fragmentation of
political certainties, identities and alignments. Science and technology
studies have tended to be dominated by the study of ‘cases’ which
become the objects of theoretical arguments about the character of the
scientific and technical, but whose significance for the study of politics is
obscure. In this way, the connections between science, technology and
politics are not interrogated but reproduced. In these circumstances too,
writers in international relations, cultural studies and politics have been
inclined to see studies of science and technology as of rather marginal
interest. Science and technology are just other areas for social or political
analysis — and ones which are reckoned to be of markedly less import-
ance than, for example, the economy, environmental security or gender
to those concerned with an account of the changing international order,
or with the analysis of emerging forms of global politics.*" From this
perspective, science and technology studies is a specialist field.

In thinking about the connection between technology and the study of
politics and government one starting point is the recognition, following
the work of Michel Callon and Bruno Latour, that the ‘macro’ political
order of the state is built up from a complex network of localised
technical practices and devices.*? To begin to understand how modern
government is possible over extended areas of territory it is critical to
understand the spatial connectedness of technical devices.*® But of what
does this connectedness consist? Certainly, it involves technologies of
communication and transport. A liberal democracy is one in which all
can expect and are expected to observe and engage with, although not
directly participate in, public political debate.** And in the twentieth
century, broadcast media have provided the technical infrastructure of a
liberal democratic polity. A capitalist economy is one in which, in
principle, the geographical and social mobility of persons, commodities
and information is maximised through the development of networks of
communication. Such an economy is, it is argued, necessarily too
complex, and too dynamic, to be controlled from the centre and any
attempt to direct it on the basis of one partial perspective would, in the
end, be counter-productive. Centralised control should not necessarily be
avoided, but it should be exercised with caution: ‘while markets can be
established and regulated by political means, they obey a logic that
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escapes state control’.** At the same time, liberal economic government

is exercised through the multiple and mobile perspectives of many
centres and many members — a series of visions which will always add
up to something more than any centralised gaze. In this context, the
idealised member of such an economy is a gendered one: a male citizen or
entrepreneur who has the time to keep continually informed and in
tou.ch, and who is able to communicate and travel anywhere for his
busn:eéss. He is not root'ed in a place, but in a web of extended connect-
ions;™ able to draw things together without ever forming them into a
vision of the whole and without having need to do so.

But the technical connectedness of social and economic life is more
than just a matter of broadcasting stations, telephone lines, satellite
connections and transport systems, and data about the properties of
products and public and private services. It is more too than the existence
of a more or less universal medium of exchange. For in the modern
political imagination there is also a demand for technical practices and
devices to be comparable with each other. If an empire or international
market is to be formed then some common standards and agreements are
necessary. If a nation is to be governed technically, then the technology of
government must itself possess a certain degree of uniformity and
comparability. Max Weber recognised something of the importance of
this in pointing to development of the ethical and technical capacities
of the modern bureaucrat - a figure who could perform administrative
procedures routinely and impartially.*” In so far as they have been formed
in roughly the same mold, it simply should not matter which bureaucrat
performs the task entrusted to them. But if this is true of bureaucrats it is
also true of a whole variety of more or less scientific techniques which are
of critical importance to the functioning of government and the conduct
of economic life. One can point to the importance of uniformity and
comparability in the practices and techniques from thermometers and
police identity parades, to doses of medicine and pollution-monitoring
devices. If such technologies are to be relied on they must be in some
way comparable to others of a similar kind; and if such techniques and
practices are to be owned, patented and reproduced elsewhere they must
have more or less comparable and compatible properties. They are
expected to have similar effects on the object and persons to which they
are applied, or to measure objects and events in comparable ways. Even if
there is no visible connection between such devices there is the possibility
of a connection.
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In an idealised vision, then, technical devices and communication
technologies appear to function as the infrastructure of an international
economy, or as an infrastructure of the nation — connecting it together.
They are the technical base on which social, economic and political life
takes place and on which the operation of the law is possible — the base
on which the liberal political order and the capitalist economy rests.
As such, technical connections appear to form something like a network,
and it is perhaps this image of a technological network which, in part, lies
behind the prevalence of the idea of the network in contemporary
political and intellectual debate. In the late nineteenth century, it was the
notion of evolution which operated so effectively in what Gillian Beer
has termed the ‘open fields’ of science, culture and politics.*® “Society’
was conceived of by social thinkers as something like an evolving and
developing organism which possessed an organic unity and an order.
But today, it is the language of information and communication theory
that has had an increasingly central place in political and intellectual life.
This is an era in which feedback is an important feature of public service,
in which education and entertainment are expected to be interactive,
and concepts of information, discourse, complexity and translation are
deployed across the range of the sciences and humanities.*” But above
all, it is the idea of network which seems easily and routinely to criss-
cross the distinction between the technical and the social. Meanings
proliferate in this complex metaphorical space. Social theorists assert
‘that we now live in a society of networks.’® Political scientists talk of
networks of governance.”" Firms are said to be evolving into networks.”>
Activists, firms and public bodies engage in and encourage networking.
Technical connections, it is thought, form social networks; social
connections are established technically.

To say this is not to say that the metaphor of the network can be easily
avoided. Metaphor is an important tool of argumentation and just
because the metaphors that we use are historically specific does not, in
itself, mean that they should be abandoned. Metaphors are not sinister,
nor are they neutral. They are an inescapable feature of scientific and
intellectual work and political discourse.’? Assessing the utility of a meta-
phor involves examining what it does and does not reveal; what effects it
has on thought, and on practice. In this regard, it is certainly necessary to
be critical of the pervasiveness of the network metaphor. For although
the notion of the network appears to capture something of the discursive
and spatial connections which technical work establishes, and both the
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connectedness and fragmentation of contemporary social relations, it
is a tool which may, particularly in the proliferation of its meanings,
obscure as much as it reveals. Certainly, to view socio-technical con-
nections as a network-like infrastructure is mistaken. For far from being
simply the infrastructure of government the question of how such tech-
nical connections should be organised, and how new scientific and
technical work should be supported, has become a key problem for
contemporary government. Far from being outside of politics, technology
has become a site of political contestation. The notion of the network
may be a useful one in conveying the ways in which a complex of localised
technical practices can form a web. But it is a problematic metaphor.
It may convey an illusory sense of rigidity, order and of structure; and it
may give little sense of unevenness of the fabric and the fissures, fractures
and gaps that it contains and forms.>*

Here, I shall suggest three dimensions to these problems. First, to view
technical connections as if they were something like a smoothly running
railway network would be a mistake. Technical connections rarely func-
tion smoothly, and, unlike railway lines, they do not necessarily follow
well-defined paths.’® Moreover, as both engineers and sociologists of
technology know, creating and maintaining a network requires work and
repair.”® Technical work is always more disorganised and unpredictable
than is often imagined, not least because it always involves human
elements. The potential difficulties of technical work are neglected at a
cost. Consider a routine problem: trying to install a new piece of software
onto a computer. In principle, the problem should be straightforward to
solve. It should be easy to make a computer work in the same way as
thousands of others. But, in practice sometimes it is not. Maybe the
problem lies with the particular machine, or with the way that it has been
set up. Maybe there is a fault in the material that has been provided with
it, or the user has missed one vital stage in the instructions. There are
manuals, but these are seldom clear. There are helplines, but it may be
difficult to communicate what the fault is. But this is only a small part
of the problem. For the difficulty of communication is also due to the
enormous range and forms of tacit knowledge necessary to establish
technical connections — knowledge which it is extraordinarily difficult to
write down.”” This is a general problem — a problem which is acute for
anyone engaged in the use of technology of any kind. It is particularly
true of the development of software, which despite efforts to stabilise it
the form of well defined packages, is extremely difficult to communicate
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to others without the mediation of human expertise.’® Making connec-
tions is therefore rarely a straightforward matter. Skills, techniques or
devices that work in one place rarely work in exactly the same ways in
another. Adjustments will always have to be made. Different problems of
context or locale or knowledge will have to be taken into account.
Failures are to be expected, particularly if rigidly standardised routines
are followed. For these reasons, further forms of expertise and technology
have developed around the problem of monitoring failure, or helping
those who have to deal with it. Indeed, the more sophisticated forms of
expertise involve a more or less explicit recognition of their limitations,
and of the limitations of their object. In the human sciences, psycho-
analysis is exemplary in this respect. In social theory, psychoanalysis
tends to be either denounced as a normative therapeutic technology, or
used to ground a general theory of the subject. But psychoanalysis can
also function, not as a general theory at all, nor as a technology with
either a narrowly instrumental purpose or normative agenda, but as a
practical reflection on the strengths and weaknesses of using language
as a technical instrument, and the inevitability of the limits of psycho-
analysis.>” In some versions, psychoanalysis is a form of expertise which
is ambivalent about its own status and efficacy as expertise, and which is
both alert to its own position within the scene of analysis, and to the
fantasy of a technological solution.®® The subject cannot be repaired as if
she or he were a electronic machine. She or he requires care, not control.
‘An analogy can be made between psychoanalytic practice and sociology.
The social world should not be imagined and acted on as if it were
a system of networks and flows, which can be grasped and managed as a

whole. This is a typically modern political fantasy.®! The specificities and

inconsistencies of the social demand careful attention.®?

Second, there is a question of where and how networks end or become
weaker, or are made more uncertain or contestable.®® At the surface of
the skin? At the borders of a nation-state? At the limits of the law?
Inevitably, there will be objects and objects, places and persons included
in and excluded from such socio-technical networks: whether partially or
as wholes, whether discursively or spatially.®* Consider an example used
by Michel Callon: a polluting chemical plant. Callon notes that if a
chemical plant discharges its toxic waste into a river it produces what
economists call a negative externality, in so far as the interests of others
affected are not recognised. “The interests of fishermen, bathers and other
users are harmed and in order to pursue their activity they will have to
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make investments for which they will receive no compensation. The
factory calculates its decisions without taking into account the effects on
the fishermen’s activities’.®’ In these circumstances, the boundaries of the
plant are complex and multidimensional.” On the one hand, certain
objects (including toxic waste) pass outside the factory’s property. On the
other hand, the plant’s own internal methods of calculation (concerning
its effectiveness and efficiency) take little or no account of these toxic
flows outside, and the chemical firm’s scientists take no regular measure-
ments of the toxicity of local rivers, confining their metrology to within
the plant. In effect, the plant has what Callon terms a frame: a series
of mechanisms which filters not only the flow of workers and capital, but
also chemical, toxic wastes and measuring devices. This frame is nego-
tiable and contestable.®® For through regulation, or political activism, it
is possible that the technological borders of the plant will be recon-
figured, and connections drawn between what goes on inside the physical
site of the plant and what goes on outside its perimeter fence. New
measurements will be made which show how the actions of the plant and
lives around it are linked. The way that the boundaries of the plant
are made is both a technical and a political matter. Considerable invest-
ments may be made in maintaining or contesting the frame of analysis.
The term ‘frame’ is both a sociological and a psychoanalytic one.®” The

- investments that have to be made in forming and maintaining a frame are

at once economic, psychological and technical. They have visible and
invisible elements.

Thus, although there is a sense that technology may change anything
and be deployed everywhere, its effects will always be restricted. There
will always be connections yet to be made visible; and curbs on what is
possible. Particular techniques or devices — whether they are drugs, elec-
tronic media, or weapons or forms of psychotherapy — are owned or
regulated, or knowledge of how they can be used is only possessed by
certain persons. Ownership cuts the network, thereby putting in place a
blockage on the lines of possible connection.®® Or they may act on parts
of persons, at the expense of other possibilities. Along certain channels
knowledge and devices may pass relatively easily.®” Elsewhere technol-
ogy generally circulates with difficulty. Inevitably, there is a politics to
how technical devices form part of the fabric. And there is a politics, too,
to how, where and on what basis devices and techniques circulate. Are
particular technologies owned? Are they too difficult or too dangerous
to be circulated? Does everyone need to possess or use them if they are
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to function effectively as citizens? Do they establish new forms of exclu-
sion as well as inclusion?
Third, there will be intersections and disjunctions between the vari-
ous zones created through the formation of networks. Networks will
always be a part of, and yet not contained by, other collective arrange-
ments or networks. For in so far as technical connections can be thought
of as networks, they do not exist in isolation from each other. Techni-
cal connections may operate across the distinctions between the private
and public, between different scientific disciplines, and across the legal
divisions between institutions and between nation-states, but they may
run up against technological blockages and impediments. Consider, for
example, the technological block that exists between many overground
and underground railway systems which prevents overground railway
stock running on underground lines; or the technological block between
Apple and Personal Computers which may make it difficult to exchange
files between computers. At such technological blockages, particular
objects and devices may be required to make crossings smooth, or pos-
sible, negotiable, or avoidable. Blockages are, after all, always complex;
they are never absolute boundaries however they are sometimes imagined
to be. And negotiating obstacles and blockages is never an easy matter:
the appropriate documents, methods and frame of mind will be required.
As we shall see in later chapters, the standardisation of objects and
technical procedures between initially distinct domains is an important
_element of such obstacle work. It is reckoned to be particularly important
in the development of new information and communication technologies
which depend on the connection between different networks. But the
problem of how to negotiate and smooth the points of contact between
different socio-technical networks is a general problem in the history of
science and technology.”® Standardisation, for a long time considered a
problem just for engineers in enabling border crossings or the ‘joining’
of previously distinct socio-technical zones, is increasingly recognised to
be of considerable economic and political significance.

However, the development of technology involves not just the
reduction of blockages through the production of technical standards
and other mechanisms, but the development of ways of circumventing or
reconfiguring existing impediments and establishing new ones. In the

case of devices such the Walkman, the private motor car, and the security °

camera, technologies may provide methods with which to defend, define
and police personal and institutional boundaries. In this way, these
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technologies displace earlier ways of managing relationships with other
persons and institutions, with damaging as well as beneficial con-
sequences.”! Likewise the deployment of satellite-based surveillance
systems may be considered, by those subjected to them, as a threat to
territorial integrity. Thus, in diverse ways, the boundaries of persons
households, institutions and nation-states, and public and private spaces:
may be rethought, reconfigured or, in some cases, undermined through
the deployment of technical devices.”> Moreover, forms of political
action and regulation may emerge which do not correspond to spaces
and territorial regions defined in conventional social or geopolitical
terms, but to zones defined by technology.”

- While technology is not reducible to politics, the conduct of govern-
ment is also more than just a narrowly technological matter. The way in

~which specific technical devices figure in political life is extraordinarily

variable. Foucault gave a sense of this in the contrast he made between the
exercise of sovereign power and the conduct of disciplinary power in
Discipline and Punish (1975). The contrast Foucault draws between the
two regimes is not a narrowly technological one — although it has many
technical elements. Rather it is a contrast between what Deleuze has
called different diagrams: between a situation in which force may be exer-

cised more or less arbitrarily by a sovereign, and one in which govern-

ment is exercised through the proliferation and dispersion of technical
devices throughout an entire population.”* Not only do the instruments
of government change, but so to do the forms of their use. And not

oonly do the objects of government change, but so to do the justifications
_and anxieties with which they are associated. If the preoccupation of
_sovereign power was with the control of territory, nineteenth-century
_government shifted attention, in Foucault’s account, to a concern with
"’the health and economic well-being and security of a population. The
_ emergence of a series of scientific and moral concerns —with hygiene and
public health, with psychopathology and ‘race’, and with economic per-

formance and political economy — are elements of this broader historical

_ movement in both thinking and practice.”

_ This book is concerned with a different, although not unrelated, set of

_ preoccupations and problems at the end of the twentieth century which
:fhaye largely been neglected by post-Foucauldian sociologists.”® Here,
technology is both part of a set of political problems, and the solutions to

these problems. As we have noted, technical practices are considered as
problems in so far as they may cut across and undermine the boundaries
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of existing social and administrative arrangements. They dls;gp; .and
reconfigure the sense of the boundedness of persons and states whichis so
central to the modern political imagination. But they are considered part
of the solution to this disruption in so far as they prov@e the ke'y e@ement
of novel and perhaps more rigid kinds of socio—t.echmcal 1nst1tut110n. In
this way, technologies may be both the catalysts in processes of ¢ hange,
or sources of inertia working against change.

In considering these problems, this book centres on one example: the
European Union. Europe is a good exampl.e as wel.l as an important one.
As we shall see, the process of what political scientists call Europeari
integration has been a technological one. And technology plays a ce;nFral
part in the European political imagination. To understand the po 1ti'ca}
make-up of Europe one must attend not just to the study of ff)rmgl po 1t71;
cal institutions and their interrelations, although thes.e are 1mpor§ant..
One must also address the multitude of devices and instruments which
populate the continent, and which figure in European pohtlc.a.l~dlscfours}fl:.
The politics of Europe today is, in many respects, a politics oh tech—
nology. Europe itself is a technological arrangement. The effects that the
European Union has in Europe and beyond are an emergent consequence
of this arrangement.”®

SCALE AND PERSPECTIVE

. How is it be possible to study such an enterprise? In researching wha}t
anthropologists term complex societies, a set of genf':ral .problf?rns 12
encountered. How is it possible to deal with the spatial dispersion o
complex social forms and their multiple connections? What met'hodsh ajlr}e1
available to give an account of a political and economic order in whic
government operates at a peculiarly local level, but is also. spatially
extensive? What are the difficulties of giving an account of science .and
technology, when technology involves the development of connections

which are so numerous, diverse, extended, and yet also so locahsec}
and partially contained? How can one address the problem of the scale o
the kinds of collective arrangements which make up contemporary

industrial societies?

One solution to such problems is a reductionist one. This is to posit the
existence of a macro social order, such as the state, society, or the world- ;
system. Through such figures the complexity of institutions gnd arrange-
ments can be reduced within an overall framework. But this solution is
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problematic. On the one hand, such abstractions turn local empirical
studies into mere instances of wider truths, and mere case studies of ever
wider contexts. At worst, empirical studies are viewed simply as exempli-
fications of a general social theory of the state, or not even referred to
at all. At the same time, concepts of society and the state obscure the
contestability and instability of the social, either reducing political
antagonisms to one or a few well-known social, economic or environ-
mental conflicts; or by suggesting (in the work of some ‘postmodern’ or
‘late’ modern writers) that forms and causes of political conflict used to be
simple, but are now fragmented. All too often, postmodernism involves a
different form of reduction — a reduction to complete fragmentation or
fluidity - in which any sense of texture and difference is lost. Either way,
society can easily be summed up in one go. Society is either an organic or a
contradictory unity, or it is shattered beyond all possible recognition.
The claim that social life is irreducible and complex is not an empty
one. It is certainly not a claim that everything is simply messy and
featureless, or always in flux, and that no generalisations are possible.
Nor is it a form of relativism which says that all interpretations and
arguments have equal validity. Such a position suggests that detailed
empirical work is futile, and the object of research can be ignored. It also

_invites the most banal and moralistic of responses by those who wish to

continue to bang on their tables and point to the correspondence of
scientific concepts to ‘reality’, thereby continuing the most unproduc-
tive and fruitless of academic exchanges.” Scientific practices are much
too interesting, historically variable and complex to have need of such
a defence.°

To emphasise the irreducibility of social and political life suggests
something different. Certainly it is a way of refusing certain forms of
telativism, in so far as they lead to such an ironic detachment that any

sense of the value or significance of what is being studied is lost.

Everything turns out merely to be a (social or discursive) construct.??

_ Thus, the object of social scientific research disappears. But it is also a

way of refusing an objectivism, in so far as objectivism does not make
sense given all that we know about the historical and cultural variability

of ways of knowing. A relativity of viewpoint is absolutely essential, one
which makes it possible to Open up a space to imagine things differently,
_ from a different angle, at a different magnification and with different
_instruments. This is a perspective which tries to learn something from
what is studied, without at the same time being in awe of it. Thus,
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research can aim to demonstrate and contribute something new — and
not simply aspire, mistakenly, to attempt the impossible task of trying to
mirror the object. A degree of experimentation in ways of knowing is
legitimate and necessary, which is not the same as valuing experimenta-
tion or avant-gardism for its own sake. Marilyn Strathern has made the
point succinctly:

Too often we disparage movement from one position to another as
relativity. This disparagement hides the cumulative achievement of
social science, which is constantly to build up conditions from which
the world can be apprehended anew. That regenerative capacity con-
_ stitutes the ability to extend meanings, to occupy different viewpoints.
More than mimesis — social science imitating its subject matter —
it makes a distinctive contribution to the world that in so many other
contexts draws on technology for its models of innovation.**

In the light of these remarks, this book is intended to be, in a double
sense, empiricist. First, it is empiricist in its emphasis on the detail and
complexity of empirical examples. This emphasis is deliberate. For it is
through the complexity of the empirical that one gets a sense of the
irreducibility and contestability of the social, the disjunctures between
the programmatic statements of policy and the messiness of actuality, the
contingency of history, and the interference and intersection of diverse
‘historical and geographical movements. Empiricism is, in this sense,
opposed to ‘social theory’ in so far as what is called social theory can all
too often over-determine what is and can be said about empirical
investigations. The empiricist attitude towards evidence is, in this
context, both ethical and theoretical; it is one which is alert to, and
respectful of, specificity and difference.®” Second, this study is intended
to be empiricist in a perspectival sense. I make no attempt to provide a
general analysis of government and politics today, but rather through
a series of localised observations of specific examples, and through the
invention of new concepts, to reveal a dimension to political life which
is often neglected.®* In speaking of a technological society my ambition is
not to try to sum up an epoch, but rather to make visible a series of

interconnected political preoccupations, anxieties and projects which

might be otherwise obscure.

But if this is the ambition, what research methods are appropriate? One
movement in recent years has been to adopt and adapt the ethnographic
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methods of anthropologists to the study of complex societies. Labora-’
tories, museums, families, government offices and cultural institutions
have all been objects of ethnographic inquiry.®* They have been investi-
gated in detail by anthropologists and sociologists who have spent long
periods of time within such institutions: observing, listening and inter-
viewing. The advantages of this movement towards ethnography are
considerable. Professional institutions and their members are, to use
Goffman’s terms, experts in the presentation of self. Indeed, they have
developed elaborate literary technologies for dealing with the problem of
self-presentation: reports, press releases, mission statements, policy docu-
ments, brand names, scientific papers.®® Such devices help to divide the
inside from the outside. They establish a space within which professional
and scientific work and business is possible. But they also serve to protect
the expert, and the institution, from public scrutiny of the (inevitably)
imperfect exercise of technical skill and expertise. Ethnographic inquiry
provides a critical way of interrogating such public presentations, at
the same time as it has to engage with them.®” In principle, it can pre-
sent a different picture. It can be attentive to the internal messiness of
any organisation; to the ways in which institutions contain elements
which are not part of their self conceptions; to the relations between
public presentations and other practices; to the disorder of scientific
research in practice; and to the failures of technologies to meet the
expectations which are made of them and the ways in which failures are
recognised and addressed.®® In short, it can be alert to the specificity of
the institution.

Indeed, in studies of science and politics, an ethnographic method has a
particular relevance. In science, a clear distinction is made between the
untidy practical process of laboratory work and the finished public
presentation of conclusions and results. The latter appears in public as an
embodiment of the rationality of scientific method. The former is gen-
erally unobserved. In interrogating the relations and connections between
the two, ethnographic studies of science provide a powerful challenge to
conventional philosophical accounts of science. That which is made
visible through scientific publication can be seen as the achievement of
particular historical kinds of technical practice and styles of reasoning,
and the contingencies of particular scientific debate. The conclusion

~ should not be a surprising one. The world massively underdetermines

what can be said about it. How it is envisaged necessarily depends on
what technical instruments, practices and forms of reasoning are brought

~
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to bear on it. Laboratory work is a creative activity: it produces new
objects. Knowledge is not discovered in the ground like a fossil.

Yet there are also weaknesses to ethnography in its classical form. In
particular it has tended to be bound to the study of specific, spatially
localised institutions or groups. It has tended to treat institutions as if
they were, as George Marcus observes, following Raymond Williams,
localised knowable communities.®”. Such a centring of analysis on one
site was problematic in Marcus’s research on American dynastic families.
‘I found that a particular family is a complex construction of a number of
different kinds of agencies — lawyers, bankers, politicians, scholars,
servants, workers, journalists and family members themselves who are
only one such agency. I confronted myself with diverse parallel worlds
which must be accommodated by my account.”® Instead of providing a
portrait of one community, he sought to draw an account of several in
parallel. Instead of producing one ethnographic image Marcus’s solution
to the problem was to attempt to produce a montage effect.”’

These methodological observations lead to an empirical and historical
one. This is that if we are to understand the place of technology in
political and economic life, we should not concentrate our attention on
research and development and on one site: the research laboratory.
Certainly, in the popular imagination, in public-policy documents, and in
much sociological and economic analysis, science and technology are
often equated with what is new and with innovation. At the same time,
invention is often taken to be synonymous with technological develop-
ment; and technical invention is thought to be a part, if not a direct cause,
of social change.

Yet this equation of technical activity with research and develop-
ment is problematic. On the one hand, much technical activity takes
places outside of the laboratory, and by non-specialists. This is not just a
plea for the analysis of use and consumption — of the ways in which
manufactured technological products are used in the home and the
office, for example.”* There is also a need to think of the ways in which
innovative activity takes place outside of industry and outside of the
laboratory and involves people who would not ordinarily be called
technical specialists. On the other hand, much of what professional
scientists and engineers do is not straightforwardly innovative; or not
innovative in the way that most people — including specialists — would
think of as innovative. It involves repairing, monitoring and testing the
performance of devices and practices 'in order to ensure safety and
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security or to meet regulatory requirements. It involves fixing and
determining what technologies do, however imprecisely, whether for the
purposes of marketing and selling or for the purpose of making intel-
lectual property claims. Above all, the properties and effects of tech-
nologies are measured, and a significant part of the effort expended by
natural and social scientists is aimed at developing novel, more accurate
and more appropriate forms of measurement: novel ways of demonstrat-
ing the properties of technical practices and devices.”® To understand the
place of technology in politics we also need to rethink what technical
activity is.

TECHNOLOGICAL ZONES

The remainder of this book is divided into two parts. In part one I
examine how technology is a central preoccupation for national and
international government and politics. This preoccupation has two
dimensions. First, technology is expected to forge connections across and
establish boundaries around an empire, a firm or a nation-state. If the
territorial boundaries of states are generally fixed, zones of technological
circulation are not. In these circumstances, the question of how techno-
logical zones can be established and regulated is reckoned to be of
enormous political and economic importance. Second, in a technological
society, the quality and success and vitality of an organisation, nation or
trading bloc is understood to be dependent on its technological capacity
and competitiveness as they are manifested in indicators of skill,
intellectual property, scientific literacy and invention.

Chapter two develops an extended discussion of the relation between
technology, transnational relations and empire. I examine the question
here of whether it is possible talk about technological zones in an
analogous way to the way one might talk of geographical territory.
Is there a correpondance between technological zones and spaces of
political rule? How can we conceive of the blockages and impediments
that restrict and channel the circulation of technical objects and
practices? What relation exists between what Arjun Appadurai calls
technoscapes — the spaces and flows marked by technology ~ and other
spaces of flow — of persons, capital, ideas and media images?®* How is
the flow of technology regulated?

Chapter three focuses on the key problems of harmonisation and
standardisation. Many popular and academic accounts of technology
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focus their attention on either the process of technical innovation or the
use or effects of technical change. Standardisation has often been
regarded as a rather mundane issue, barely worthy of much comment or
analysis; a minor chapter in the history of industrial development. In this
chapter I follow the work of Ken Alder, Norton Wise, Simon Schaffer,
David Noble and others in suggesting that if one is to properly
understand the place of technology in modern political life a concern
with standardisation must be central.”® Technological standardisation s,
I argue, above all a political project. The point is a general one, but tho
critical importance of technical standards to government and politics is
particularly clear in the case of the European Union. For, as I argue in
chapter three, a significant part of what the EU has come to do is attempt
to reduce differences between technical practices and instruments across
Europe. This attempt is much more complex and problematic than is
often imagined. Sociologists have long recognised the mismatch between
social norms and social realities. But technical devices and procedures
and material artefacts may also resist normalisation. A materialist
analysis of politics is one which must attend to the resistance of matter to
political control.

My discussion of these issues draws primarily on arguments devel-
oped from the history and sociology of science, from anthropology,
and from poststructuralist social theory. However, it also intersects with
the work of a number of specialists in public-policy analysis. In par-
ticular, as I shall discuss further in chapter three, there are parallels
between my analysis of Europe and that of Giandomenico Majone who
has, in recent years, developed the notion of the European ‘regulatory
state’. In Majone’s account, Europe is interesting and significant not
just because it is a supra-national political entity but because of the
way it both produces and reflects a break with the general model of
the twentieth-century Furopean state. For Majone, European states have
been viewed as centred on two functions: redistribution and stabilisation.
They were welfare states, in Majone’s analysis, in so far as they were
concerned with the transfer of resources from one social group to
another; and they were Keynesian states in so far as they were concerned
‘with the preservation of satisfactory levels of economic growth, employ-
ment and price stability’.”® The notion of the ‘regulatory state’ is differ-
ent from both of these possibilities and is closer to an American model.
In this conception, the State can be understood as something like a net-
work of more or less independent regulatory agencies devoted to the
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correction, in Majone’s account, of ‘market failure’ through, for example,
environmental and consumer protection and health and safety legisla-
tion. Regulatory expertise plays a key part in the make-up of Europe.””

In chapter four I turn to what has come to be the key term in
contemporary political and economic discourse: the network. Firms,
states, societies, communities and families are often reckoned to take a
network form. In general terms, I take the prevalence of the idea of the
network to be both one indicator of the centrality of the information
sciences and technologies to contemporary forms of government, and
a manifestation of the contemporary political preoccupation with the
problem of forming and maintaining technological zones. Yet, in prac-
tice, the reasons why the term has become so ubiquitous can not be
understood through such a simple formulation. Again I turn to the case of
the European Union as exemplary of the contemporary preoccupation

- with networks and networking. For if harmonisation has been a central

problem for the European Union, the notion of the network has come to
provide the key metaphor for the European political project. Indeed,
according to Manuel Castells the European Union is a ‘network state’.%®
Chapter four interrogates the ways in which the idea of the network has
become the key term in European political discourse. The chapter

-explores the multiple, ambiguous and contested senses of the term, and

how these are associated with competing spatialisations of the European
project. The development of European networks is, I argue, both an index
of the complex intersections between ‘political” and ‘technological’

~ developments in Europe and a focus for struggles to define what Europe is

to become. Castells’ functionalist account of the European network state
both confuses different senses of the term ‘network’, and obscures the
critical role of networks in European political life.

In chapter five, I turn from a consideration of the key function of
standards and networks in the formation of technological zones to the
role of intellectual property rights. In thinking about the government of a
technological society, an analysis of intellectual property is critical. For
two reasons. First, the acquisition of intellectual property by technolo-
gical invention is given a particularly high economic and moral value.
Technological inventiveness is a virtue which should be both rewarded
and fostered. Today, a whole series of institutions from national gov-
ernments and schools, to firms and families are expected to foster the

_ conditions within which technically inventive persons can thrive and

develop. Government ministers extol the virtues of innovative activity,
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and the need to realise the value of intellectual property apd to forge an
inventive culture. Second, despite the growing political importance of
intellectual property, it is difficult to maintain a sta_lbl.e legal baS}s. on
which intellectual property rights can be claimed.. This is not surprising.
For technological invention produces both new k1nd§ of objects and new
kinds of subjects of invention. Yet the acquisitiqn of mtellectua‘l property
rights depends not just on the identity of the object but on the 1der}t1ty of
the subject; an identity which, as T argue, may be problemgth and in flux.
The government of a technological society involves forgmg a.nd manag-
ing the relation between persons and objects. ‘The topic of intellectual
property shows how problematic that process is.

POLITICS AND GOVERNMENT

It is commonplace to note the historical import?nce of .scienFists and
experts to liberal forms of government. But hlsto.rlcally this position has
been cdmplex. On the one hand, social, economic and' natural sc1ent1ﬁc
expertise has been expected to provide the basis on which government is
possible. Whether in relation to the economy, health, education, .hygle.ne
or pollution, scientific and technical work was exlpected bpth to identify
problems for government and determine solutions. ¥t. is no Wonder,
given the political importance of science, that some cr1t1cal.soc1ologlsts
and philosophers feared, wrongly as it turned out, Fhat science vs.zoulci
displace politics altogether. On the other hand, des.plte.the centrality o
scientific and technical work to political life, the scientist was supposed
to be allowed some autonomy from political and economic pressures.
To be sure, this autonomy was as much ethical as institutional. A scientist
who was employed directly by central government, for example, was
expected to be able to make judgements which did not so much reflect his
or her institutional position, but a dispassionate assessment of the facts.
In this view of the relation between science and political life, there should
be no a-priori reason to expect that say the scientific ]udgem.ents. of say, a
government scientific advisor, a university prof(?ssor, or a scientist work-
ing for a firm or organisation representing the interests of consumers or
patients should be any different.”” . -
In comparison to this classical liberal model of the pohtlca.l function o
scientific expertise, the prevalent model today is somewhat dlffere.r}t. The
difference lies less in the decline in trust in abstrﬁ)%t systems which is then
said to be a feature of contemporary society. - There is no empirical
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evidence of such a generalised decline.'®' Rather it lies in the sense that
not only scientists and experts but ordinary citizens should acquire some
kind of knowledge of technology and nature, even if it is not necessarily
of a technical sort. In part two of this book I argue that a characteristic
feature of the contemporary technological society is not a decline in trust
in science and technology, but rather the expectation that citizens and
consumers should be knowledgeable about scientific objects and
technical devices: their uses, consequences and effects. This expectation
comes from different directions, is addressed towards different concerns
and anxieties and can take different forms, some of which are
represented as anti-scientific. For scientists concerned about a lack of
state funding for research it has taken the form of a demand for more
‘public understanding of science’ or a clear recognition of the difference
between scientific and pseudo-scientific expertise."? For some sociolo-
gists this demand is expressed in a modified form in a call for more
understanding of the sociology of science and more democratic participa-
tion in science-policy making.!% For many national governments, it can
take the form of calls for better scientific and technical education, for life-
long learning, for skills training for the unemployed or for the provision
of computing and Internet facilities in classrooms and libraries. Envi-
ronmental groups, consumer organisations and individuals request more
and more technical information whether about pollution, or the risks of
hospital treatment, or the ingredients and origins of manufactured food,

or the safety of this or that household device. Others call for more radical

rejections of technological artifice, and the return to a more natural order
on the basis of different forms of knowledge of the relations between
humans and others. The citizen of a technological society is expected to
have a certain knowledge of technology, and to make choices on the basis

_ of this knowledge. This does not mean the everyone will be willing or
_ able to meet these expectations.'%*

How is it possible to adapt and manage within a rapidly changing

_ technological culture? How can individuals become active subjects in a
technological society? One dominant set of solutions is itself technolo-

gical, and is framed by metaphors drawn from the field of information
technology: feedback, network, interactivity. Network technology is
associated with a network society; interactive technology with inter-

active relations between authorities and citizens, and between firms and
_consumers. Today, government ministers in Britain call for a rapid

growth in the level of information technology provision in schools while
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at the same time calling for greater networking between schools, and

“between schools and parents and local industry. These processes are
thought to be interlinked. According to one educationalist they will
foster a culture of permanent innovation:

Networks de-privatise the classroom and so are the key to [a] different
model of dissemination in which all schools can not be linked through
ICT [information and communication technology] and so all can tgke
part in the activities of professional knowledge creation, application
and dissemination. Again, the business world provides a model for
education. In industries where the knowledge is both complex and
expanding and the sources of expertise are widely dispersed — as is
becoming the case in education — the locus of innovation is to be
found in networks of learning.'*® :

In this book I focus on a related example. Chapter six (‘On interactivity’)
revolves around the development of two of the largest European
museums devoted to the display of science and technology: La Villette in
Paris and the National Museum of Science and Industry in London.
Rather than suggest that a concern with interactivity is simply the
inevitable product of a shift from an industrial to informational society,
for example, the chapter traces the convoluted biography of the con-
cept and the technique as it moves from London and Pa.ris to the
Exploratorium in San Francisco and back again, and the diverse e}nd
“contingent forms which interactivity takes within the different institu-
tions it inhabits. A central argument of the chapter is that interactivity
has become central to the configuration of what we can call, following
Foucault, the ‘political anatomy’ of the museum visitor. The visitor is not
expected to contemplate the museum collection from a distance, nor to
engage in critical reflection on the messiness and complexity of sc1_ent.1ﬁc
practice, but to have a quite immediate physical and practical connection
with the museum display. Thus, as a family of quite diverse techniques,
‘interactivity’ is intended to direct and enhance the activity and engage-
ment of the museum visitor. In effect, too, the museum visitor becomes
herself an artefact of the museum. Her activity, too, becomes an object of
further research and investigation.
For many educationalists and museum designers, techniques of
interactivity and networking provide a solution to many of the problems
which confront the contemporary school and the museum. They promise
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to turn museum visitors, university students and school children into
more active, inventive and experimental learners, through methods which
are simultaneously popular and act as models for later experiments in
thought and research. Technology itself, in the form of interactive and
networked devices, is thought to provide a significant part of the solution
to the problem of forming the kind of person who can exist, manage,
compete, experiment, discover, invent and make choices in a techno-
logical society. Citizenship of a technological society demands active
participation. At the same time, consumers are expected to forge new
interactive relations with firms. Interactivity is much less than informa-
tion technology (for not all information technologies are interactive).
But it is also much more than technology; it is a diagram of con-

“temporary social organisation. Disciplinary technology is associated with

the injunction ‘You must!” It forms docile subjects. By contrast, inter-
active technology has come to be associated with the injunction, high-
lighted by Slavoj Zizek, “You may!’1% It reduces the space for creative
forms of passivity.

Along with an anxiety that adults and school children are insufficiently
engaged with technology and science, there is also a desire for greater
quantities of routine technical information. While there is little evidence
of’ widespread mistrust of scientific expertise in general, there is a
remarkable demand, articulated from different directions, for more
information. Consider, for example, the growing quantity of technical
data on food packaging and other media; or the importance given to
placing as much information as possible on the Internet so that it is made
available to the widest possible public; or the provision of detailed and

_ up-to-date indicators of the performance of schools, hospitals, uni-
 versities, water authorities and rail companies.'®” The idea of publishing

technical information for public consumption is certainly not new: but

_ the incessant demand for more detailed and up-to-date information is.

Chapter seven (“Political chemistry’) interrogates the contemporary
preoccupation with the continuous production of technical information
through a study of the apparently routine activity of daily air-quality
monitoring. In part the chapter illustrates the themes of part one.

It shows how a mundane technical device (to measure air quality) turns
out to be the only visible representative of the European Union in one

area of inner London. In effect, part of London becomes part of Europe
through an air-quality-monitoring experiment. But along with an

illustration of the critical place of technology to European government,
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the chapter also makes a further and more important argument. This is
that a concern to produce continuous and precise information on the part
of the public authorities displaces the concern of scientists to tell the
imprecise truth about pollution. In effect, the contemporary preoccupa-
tion with the importance of information production overrides an (older)
ethical scientific order. The apparently minor episode discussed in this
chapter has much wider resonances. It points to the way that scientific
activity itself, in its orientation to tell the truth, may exist in a conflict
with the governmental demand for technical information. It is conven-
tional to equate oppositional politics with public protest, but political
opposition can take the most scientific and technical of forms. In a
technological society it could be oppositional not to call for more public
information, but to defend the ethical autonomy of science. Critical
reflection is not necessarily enhanced by more information than by a
more nuanced sense of the strengths and weaknesses of different ways of
telling the truth. The chapter calls for attention to the displacement
effects of the production of information. An overproduction of informa-
tion can have both anti-political and anti-scientific implications.

If scientific and technical activity can have political implications, then
politics can also be technical, and inventive. In chapter eight I discuss
ways of telling the truth which are not scientific. The argument here turns
on the concept and practice of demonstration. In English, the term
demonstration has referred both to the scientific activity of showing an
object or effect-and to the political activity of public protest. Here  argue
that these two senses of the term are closer together than is generally
imagined. Focusing on the conduct of road protests in Southern England
in the mid-1990s the chapter makes two arguments. First, it argues that
political demonstration involves setting up a site within which the truth
can be shown and witnessed. The argument cautions us from drawing
a clear line between forms of rule and forms of resistance.’®® Second,
I argue that the road protests may be considered exemplary forms of
political action not based on a fixed identity, or sense of a community.
Instead, they may be seen as a political formation which is assembled
through a process of action. The two arguments are not unconnected.
The credibility of the road protestors to tell the truth depended, I argue,
on their success in resisting attempts to fix their identity, whether through
processes of internal organisation and political normalisation, or
through representation by media external to the protest. Their capacity
to act politically, and open up a space for contestation, relied on their
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capaciFy and ethical commitment to resist the reduction of their activity
to a given political ideology, identity or set of interests. The story has
wider implications for the study of the political. Following the work of
Georgio Agamben [ take the political to be irreducible to politics in so far
as politics is understood as a struggle between institutions political
interests or ideologies.!%’. ,

In chapter nine (‘Political Invention’) I draw together the central
arguments of the book. First, I return to the themes of chapters two to five
and examine the central role of technological in the formation of new
zones of political activity. Developing an argument first made by Bruno
Latour and Michel Callon the chapter develops an account of the rela-
tion between zones and sites of scientific and technical activity. Second
the chapter extends the analysis of chapters three, seven and eight tc;
develop an account of the relation between politics, science and tech-
nology and the political. The chapter argues that scientific and technical
practices can have political and anti-political effects precisely because
they are not simply expressions of political interests or ideologies.
Finally, the chapter returns to the topic of invention, extending further
the analysis of technology, invention and government developed in
.chapters one, five and six. In a technological society our models of
innovation are dominated by the image of technology. In this chapter I
argue that invention should not be equated with technical change, but
with forms of practice which serve to open up rather than deter;nine
ppssibilities for further thought and action. Rather than draw a dividing
line between technology and politics, sociology should be attentive to
the ways in which both technical practice and political action can be
both inventive and anti-inventive in their implications.
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TECHNOLOGICAL ZONES

TECHNOSCAPES

In his essay ‘Disjuncture and difference in the global cultural economy’,
Arjun Appadurai makes a distinction between what he terms technos-
_ capes, mediascapes, financescapes, ethnoscapes and ideoscapes. These
refer to the spaces and lines of flow of technologies, media images,
 capital and persons respectively. The shape and the topology of such
spaces are not objectively given. For they do not ‘look the same from
every angle of vision, but rather ... they are perspectival constructs,
inflected very much by the historical, linguistic and political situatedness
of /different sorts of actors’.’ In these circumstances any image is
necessarily refracted and partial. ‘
~ Appadurai’s essay is intended to alert us to the complexity of such
‘scapes’ and the problematic character of any claim to knowledge of a
global society.? Nonetheless, he is prepared to make two historical
assertions. First, that there are significant disjunctures between such
spaces. The space of flows of TV or film images is quite different to the
space of flows of computer software, for example, although they may
intersect and interact in diverse ways. The movements of international
capital may effect the global movement of labour, and yet have their own
specificity. Second, in Appadurai’s account, movement within such
paces has become increasingly rapid. In short, ‘people, machinery,
money, images, and ideas now follow increasingly non-isomorphic paths
.. the sheer speed, scale and volume of each of these flows is now
so great that the disjunctures have become central to the politics of
global culture’.?
~ Appadurai’s distinctions between the various spaces of migration,
tedia flow and so on are, no doubt, provisional and ideal-typical.
However, his account does raise two important sets of questions. First,
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how might one describe the topology of §uch spaces as t};eI}_/I are Cflornsiﬁ
through the movement of materials, practices and personsi IOW 0 sand
spaces figure in, and how are they .formed by, the ca cu atlon:. <
strategies of public institutions, national governments, hmterng 10nOf
organisations and political movements? Iillsjcorlcally, k ehr'logloln O
territory has certainly provided one of.the prlnc1ple ways in whic gl -f[)- :
space has been both divided and 1mag1.ned. However, its po L 1ciS
importance is not invariable.* Appadurai suggests that spaczsd e
concerned with cut across and disrupt a sense (?f territorial bounde pessi
a theme which resonates with the work of Will Straw on Fransnatlonaf
music scenes, or Paul Gilroy’s notion of the Blagk Atlantic: a spa;f? 01
travel as well as location.® Rather than takf.: the existence of gepgrgﬁp ica
territory as a given, its particular historical and cultural significance
investigated. .
neggzotr?dljeto what ixtent are there disjunctures and connec.'uoncs1 Eetwien
forms of space established technologically and those established by of er
means? What connections are there, for example, between the deve 0}113-
ment and use of contraceptive and reprod}lctlve techn.ologlf.:s ;lnd lt e
employment of West Indian women caring for white mid ?c ass
children in New York;® or the development of Fhe gl.obal st(: tvslzare
industry and changing forms of foreigq investment in Indla;forh the p ici
of global intellectual property regimes in the de\./elopment of t fczi maf e_
for commercial music or film; or the relationship betvy.een the deve 01:7
ment of the Internet and changing structure Qf a natloqal economy?
In éhort, what kinds of frictions, slippages and linkages exist }ll)et(\lyeeln, 1r}
Appadurai’s terms, technoscapes and ethnoscapes, bet\;veen t ;: isp aci
ment of techniques and the displacement of persQns? Tq what Exte.n ,
if at all, can one talk about national technologlca.l terr1t0r1§s av;ng
some kind of correspondence to the territories of nation-states: (;Fo w allt
degree have national administrative and legal borders playe a rooi
in disrupting and channelling the flow of technology and expertise, 1
vice versa? In what ways are the borders of states and.of transnatlﬁna
zones of governance formed and imagined technologically as well as
. . 1 ?9 .
ter{“lltl(em:rllsywers to these questions are nec.essarily complex. F(;r, f1n
practice, the distinction between th.e techplcal and th.? cultural, 0;
example, between what might be considered in Appadl.lra1 s terms part (if
a technoscape and what is part of an ethnoscape or 1.deoscape, is itse
related to the concept of territory. In general, those oblects and practices
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that are considered scientific or technical are precisely those which are
thought to be able to cscape territorial constraints. Scientific and
technical practices form objects and inscriptions which have been made
mobile. Matters of scientific fact are considered such in so far as it is
considered possible in principle, or in practice, to produce visual
manifestations of them elsewhere. 1° Those objects and practices that are
represented as cultural are those which are more likely to be restricted by
territorial and administrative borders, Making a person more ‘techni-
cal’ = through forming, and by calling attention, to their skills or
- expertise, for example - is a way of making her able to cross many
social, legal or administrative barriers, ! Making a technical practice
more ‘social’ or ‘cultural’ — by locating it in relation to the specificity of
its conditions of production or use for example — may serve to restrict its
movement. Consider the case of indigenous medicines which may have a
territorially restricted zone of value or application. Or, in some circum-

- stances, an expanded one - if, for example, their genetic specificity itself

becomes an object of value in an international market.’ In a discussion
of art markets Peter Wollen makes the observation that those objects
which are able to demonstrate their ‘purity’ of ethnic belonging may, in
some circumstances, be easier to sel] in the international market than
those works which draw on a variety of Western and non-Western
artistic traditions."? In short, the question of whether an object or person
is located in a territory is not independent of how and whether they have
been made “cultural’ or ‘technical’.

The remainder of the chapter is in two parts. In the first part, I consider
the degree to which technological connections have generated techno-
logical zones with relatively well defined ends. In the generation and
regeneration of a zone, technology in one place is made relatively similar
to technology in another. In this way entities and places are connected

together. Forms of measurement are made to take similar forms in

different places so that comparisons between the state of one place and
the state of another are considered possible." If an earth observation
satellite is used to observe weather conditions in one place it should be
possible to compare these conditions with the weather somewhere else
also observed by the same satellite.!S [f a university or a school can be
evaluated using a particular technical procedure then, it is thought, a
similar institution can be evaluated using more or less the same technique
despite the existence of differences between them.'® If 4 piece of software
works on one PC it should work on a similar one somewhere else. If a
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doctor knows how to perform a diagnostic test in one clinic she is
expected to have few difficulties in another which uses similar pro-
cedures, and she should also be able to compare the results. It should
be emphasised here that the ease with which it is possible to generate
and regenerate a technological zone should not be taken for granted.
Zones are not fixed structures within which action takes place. Zones
are always in process. They demand regeneration, adjustment and
reconfiguration: frequent maintenance work. As doctors, auditors and
computer users well know it is never possible to assume that the same
technical practice will work in another place in exactly the same way. For
however apparently standardised a device is, or is supposed to be, there
may always be a need to make adjustments to its design and use. It is
common enough to equate expertise with the technical difficulty of the
task. But it would be more accurate to define an expert in other terms.
In the context of an analysis of technological zones, an expert should not
just be thought of as somebody who knows how to use a complicated
piece of equipment or perform a difficult task, but rather somebody who
is able to make adjustments to this equipment, and to themsclves, which
take due recognition of the complexity of circumstance.'”

In the generation of zones, space and time are reconfigured. We cannot
take space and time to be a coordinate system within which the forma-
tion of zones occurs. On the one hand, as Bruno Latour has argued, in so
far as space and time exist as a coordinate system this is the product of
particular metrological devices.'® On the other hand, zones involve the
formation of a dynamic space of flows and surfaces full of creases,
dislocations and intersections. Points and places which were geographi-
cally distant can be, as Michel Serres has suggested, folded together,
crumpled and superimposed.’” Indeed, with the development of elec-
trical communications, comparison and connection may be possible
between places in near real-time. Other writers, including John Law,
Annmarie Mol and Jody Berland have used the metaphors of region,
territory and network to describe well-defined forms of technical
circulation.2’ Here 1 prefer the notion of zone precisely because it does
not have such a specific metaphorical association with either information
technology or land, with all their connotations of physical presence.
Three points should be emphasised. First, technological zones will not, in
general, be territorially continuous or uniform. They may overlap with,
or contain, other zones, and they are likely to be fractured and contested.
Efforts to forge a completely uniform zone are likely to reveal and create
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objects and experiences which do not fit the standard.?! Second
although they may be characterised by uniformity, they rr.la also b’
marked by significant levels of differentiation and Va;iation.22 %ones arZ
not structures, territories or regions, but discontinuous spaces of
c1rcqlat10n and regulation. They are not bounded by continuous borders

but 1.nterrupted by shifting restrictions and blockages and points o%
conflict. Third, the term zone is intended to convey a broader sense of a
field which has been marked out and mapped, measured and regulated

Zones are framed and reframed by instruments and markers. Markin.
out zones is often taken to be a form of political action. Consider. fo%
example, smokeless zones, time zones, erogenous zones danger zc;nes

temperate zones, and demilitarized zones. Determining th’e existence anci
the character of such zones, and maintaining their existence may be a

- difficult matter. Zones may be more or less unstable formations and

potentially contestable. They are always in process.

The second part of the chapter is concerned with the ends of such
techn.ological zones. The territorial borders of states have a clear
lc?catlon. States are thought to possess borders which should not be
violated by others. The conditions within which persons and objects are
able to cross borders are thought to be well defined, even if violations and
anorgahes, are numerous. A whole series of legal mechanisms and
architectural and technical forms, from scanners and passports, to
customs forms and quarantine hospitals, exist to regulate the mover;lent
of persons, objects and organisms across borders.>> Some similar
cgnmderations apply to the passage points between different technolo-
glcgl zones. When accessing the Internet there may be certain places
which are only accessible on the basis of knowledge of a code, or pay-

ment of a fee or the acquisition of a particular competence.”* To be

la)vaélable for sale in a country it may be deemed necessary for an object to
v(e/h rst teste.d to c(?eck its quality or its point of origin or destination
en entering a danger zone the wearin i i .
g of protective clothin

be demanded. ’ —
I}I: many cascs, however, it maybe difficult to establish well-defined
tec nol.oglc.al zones with clear and secure separations from other zones
and this difficulty may itself have certain beneficial and dangerous

_ consequences. A number of questions arises. Is it possible, for example
2

to de'ﬁne technological and legal restrictions on the Internet that make it
possible to block the circulation of racist or pornographic material, or to
2

, :data bases? Can flows of pollution across national and regional borders
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be monitored and measured, stopped or regulated?®’ 'Is it po.ssible- to
ensure that knowledge about the design of nucle'316r, chemical or biological
weapons remains contained in particular 31te§? Moreover, in so jar a(si
they exist, how can the ends of technological zones be define lei)n
policed? Through what legal and technical mechanisms? By what labo-
ratories and national and international institutions? And what connec-
tion is there between the controls, restrictions and blockages that
regulate the flow of technical practices and those that chanpel and
delimit the flows of media images and persons? Is there an alignment
between those conventional political-territorial bord'ers that regulate the
everyday movement of tourists, migrants and business traveller§ and
those zones and technical and legal impediments that govern and disrupt
the movement of techniques, skills and instruments?

THE TECHNOLOGICAL EMPIRE

In the modern political imagination a clear distinction is pfFen .mad'e
between the national and the international order.”” This dlStlIlCFlOn is
reflected, for example, in the continuing disciplinary separation of
international relations from politics and sociology, and ‘the distinction
between foreign and domestic politics.”® In the realist account of
international relations the nation-state has a very well-defined 1n31d§ and
outside. The frame is thought to be clear. ‘Inside’ the nation-state r-atlgnal
-and democratic government is thought to be, at least ip principle,
possible. Sovereignty is founded on the applicatioq of a unified system
of law, public security and regulation, and the techm;al infrastructure of
government is relatively homogeneous. With exceptions the State.has. a
monopoly over the legitimate use of force. ‘Ogts@e’ the territorial
boundaries of the nation-state, however, the situation is supPosed to be
quite different. Rational government is said, in practi.ce, to be impossible.
Anarchy prevails. The analyst has to be content with the study of the
unprincipled struggle for power between states. And technology is
merely an instrument of this struggle. o

The realist notion that the distinction between the inside and the
outside of the nation-state can be framed in these terms has been much
criticised, and rightly so. It suggests that states can be viewed' as
disaggregated actors. It fails to address the ways in VthCh the fqrmatlon
of ‘international relations’ as an object of political reflection and
calculation, and the consolidation of the borders of the nation-state are
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themselves intimately related.?® It provides an inadequate analysis of
changing transnational and global flows, and ‘the proliferation of inter-
national agreements and forms of intergovernmental cooperation to
regulate the unprecedented growth of these phenomena’.3° Moreover, it
fails to examine the position of those who are marginalised in conflicts
between national governments, or who suffer the side effects of these
conflicts. Feminist writers, in particular, have sought to effect a transfor-
mation in the vision of international relations away from the traditional
institutions of political power.>!

The idea that there is clear distinction between the inside and the
outside of the nation-state is a political fiction.3? But it is a political
fiction that has had real effects. It is one way — perhaps the dominant
way — that the kinds of space discussed by Appadurai have been
imagined and ordered; and this is notwithstanding such phenomena
as the nineteenth-century development of the international-conference
system, the historical importance of notions of imperialism and interna-
tional solidarity, and the more recent emergent notions of globalisation,
global governance and cosmopolitan democracy.>® This conceptualisa-
tion has had important implications not just for the stress placed on
formal territorial borders but also for the constitution of the ends of
technological zones. The state or the empire has been conceived of as

- a geographical territory; but it has also been imagined and formed as a

kind of technological zone, the ends of which may coincide with its
territorial borders, or be extended beyond them. In general terms, in so
far as they exist, the formation of national technological zones involves
what we might call, following Bruno Latour, a double process of
purification. On the one hand, the production of science and technology
itself involves a process of purification. The heterogeneity and complex-
ity of the world is reduced. Technical devices and procedures take more-
or-less standard forms. Natural scientific knowledge no longer bears any
obvious trace social or cultural elements.>* On the other hand, in the
nationalist political imagination, the integrity of national territory is
often thought to depend on the uniformity of a legal and technological
regime not marked by the contaminations of the international and the
foreign. Seen in these terms, the formation of a national system of
government is closely related to the development of science and
technology. The conduct of government is thought to rely on the
existence of a more or less uniform technological zone: a striated space in
which difference is reduced.?’ In what follows, I want to examine three
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dimensions of the contention that the borders of nation—states coincide
with the borders of more-or-less homogeneous technological z.ones.h
First, the problem of military securi3t6y has been formulatec} 151 \;;c tnfn
logical as much as in territorial terms.”® In the post—1245 p}fno es eof
military strategists have been as much concerned Wlth the creaFlﬁn :
zones within which military force coul.d be projected as with  the
occupation of territory per se. In these circumstances, the capacity to
observe and respond to a threat rapidly and accurately, and ata dlstanﬁe,
has come to be particularly important. The conduct of war is as much a
matter of mobility and logistics, and pz;r7t1cularly. the logistics of percep-
tion, as of the exercise of force in itself.”” Today, it is the commt;lmcatlori
and imaging technologies of weapons sys’tems that are the mos
expensive to develop. And the ‘improvement’ of new weap?ns systems
is measured not just in terms of ﬁrepower;}gnd payload, but a s‘(}m tern}:s
of accuracy, flexibility and controllability.”® For the Western military, t t E
utility of a force is thought to depend on the speed and the accuraclz \;\;1
which it can be exercised at a distance. In this context, as Mgry ah.o}i
notes, ‘the preferred technique is spectacular aerial bpmbmg whic
reproduces the appearance of classical vyarfare for publlc,c309nsumpt10n
and which has very little to do with reality on the grounq : .
At the same time as the solutions to the problem of rr.nllta.lry sec_urlt}i
are technological, military powers have sought to maintain nﬁtlona
defence apparatuses which were not depepdent on foreign suppliers ?r
~ governments. Administrations of the dominant powers have. freqll-lent4}0'
pursued policies of what Mark Elam has termed technonationalism.
Here one could consider, for example, the remarkable stress Placed on
the value of an imperial communications network'to the security ofd tlzle
British empire in the late nineteenth century. Imperlal. sefunty.dflpen elcir
it was thought, on the creation of an ‘all-red hne., whic wou !
circumvent the problems of having to rely on the technical capacities 0
other countries.** The empire was fragile. Its internal security and s}:a—
bility required constant observation. It needed to be connected toa;ect1 teé
by a web of communication so that any thr.eat could be responde L
rapidly and in an informed manner. Nothing would give it grea e_
‘political reinforcement’, noted one commentator, than a commur}lgah
tions network based on thze highest and most precise standards of Britis
S
i ineering. o
SC1Iinicse si)rﬁeet?ries thofght that in comparison to its.allies, Britain has
maintained a relatively small professional army. This may be so. But

TECHNOLOGICAL ZONES 45

British military thinking has been dominated as much by the desire to
intervene and respond anywbhere, as by a concern to maintain a
permanent military presence. As David Edgerton has argued, the radar
and the aeroplane have played a key part in British military strategy, and
the military aerospace and electronics industry has been given a strategic

- importance despite the enormous costs of this policy both to the public

purse and to the capacity of industry to compete in civil markets,*3
However, the implications of this military and political strategy are not
just economic. Aerospace technology also figures as a metonym for
Britain: a modern nation which accords technology a central role in
maintaining national and imperial security. Edgerton suggests that

 British military—political thinking can be characterised as a one of ‘liberal

militarism’ — a doctrine that sought to avoid what was regarded as

 the excessive state intervention associated with conscription, through the

development of a more subtle technological military strategy.** The role
of humans in military conflict has thereby, in principle, if not necessarily

_in practice, been minimised. Many of the key institutions of liberal

militarist Britain - air bases, defence research laboratories, nuclear
establishments and aerospace manufacturers — are located in southern
England, a landscape which generally signifies a quite different sense of
the nation: the domesticated rural idyll and the ancient cathedral or

 university town. Thus, the symbolic landscape of Britain is marked by a

conflicting contrast between alternative visions of national identity. For

 the author J. G. Ballard, it was the American air bases of East Anglia

which provided the necessary antidote to the traditional England of

~ Cambridge in the period immediately following the Second World War.

It is in the south, too, that some of the key political conflicts over

technology have occurred in Britain in recent years: the anti-nuclear

demonstrations at Aldermaston and Greenham Common™® and, as we
shall see later, the anti-road protests of Newbury, Twyford Down and the

- A30 bypass which occured in southern England in the 1990s.

Likewise, a concern to protect the purity of technological zones has
also been a key feature of American foreign and security policy since

1945, A critical element of US military-industrial strategy in the post-

war period was to minimise the degree of connectedness between their

_own technologies and those of its enemies, and its allies, while tying in

third countries into particular client relationships. As one former White

House staff member noted, in relation to the problem of national

security, ‘to know the technological basis of a system is to know how it
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can be defeated. Thus, the provision of the technology ofa c;uaal tsyrsnt,ezlg
to a potential adversary provides Fhe knowledge to cogntir t e. s‘};sce bo.rg
The American empire has been, in pigt, a tgchnolog1lcda one,h bys horg
regime’ as Andy Pickering has argued.”” During the cold war, the ? senee
of connections between Nato and the Warsaw .Pact Cﬁza 5: !
conditions within which an enormous .lev'el of anxiety c:ouh Zvedoiﬁ
around the imagined technological superiority of one or the otb er. An in
the context of rapid technological chapge it was, 4r;o c}ilou t, '?SZI 0
imagine, and to project, entirely ﬁctltlgus threat‘s. }"11" E 1})1051 :)(;Sible
NASA is significant in this context. For, in an era in w 1Ch.t E pt ssible
consequences of military conflict had befom? so catastrophic tt 15;1 s
impossible for either super power to ‘win’ a ngclear'war, helopicall
programme provided the perfect platform on which .th1s psycl:( olog >
drama could be played out; a place where technological .wela 'rfless a "
superiority was most manifest, and where §mall techn.qlog1cfa gl tfs Coali ‘
be exchanged between the super powers in the relat.lve safety of space.
Witness the elaborate staged rituals of joint US—SO.Vlet space rmssmi)ns.
However, such policies of technological nal.tlonallsml have t Ezr;
impossible to sustain. Contemporary Fechnologlcal developmen has
not resulted in pure national forms but in complex arrangemints wl dl't
include components from many places. In the defence sector the rapidity

of technological change has produced increasingly hybric.i t‘echn.olo’gicacl1 '
systems which could not, in practice, be distilled into their ‘foreign’ and

 their ‘national’ components. By the 1980s ‘hybridisation had reaghed a
stage at which America could no longer wield its own weapons without

the help of a friendly foreign hand. The ultimate symbols of Americaln ,
prowess and the world’s most potent weapoalg systems were suddenly
discovered to be cram-full of foreign parts’.”” In these circumstances

what is thought to be required by the US government is not a policy of

technological nationalism, but careful management of the technological

dependency of America on its allies.

A second dimension of the problem of national tgchnological zon}c:s ,
concerns the way that zones have been cons_tructed in response to the |
problems of economic and social security. This has taken many dllfferent
forms, and with different inflections. A centr.al feature of. this is t 1e way
that the nation has been imagined as a domain of regulation. Regu.atloI;
is often intended to protect and enhance the health and security of

. .. 0 . < and
firms, cities and individuals.’® Consider, for example, the comple

shifting set of regulations governing standards of hygiene, cleanliness and |
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_pollution in the city.’! Or the diverse ways in which ‘the effects’ of
cinema, photography and television on public health and morality have
been regulated historically, both formally, through the mechanism of
the law, and informally, through the regulation of the family and the
school.”® Or the methods with which relations between parents and
children have become the objects of public scrutiny.’® Such regulatory
_instruments operate in complex ways, for they do not act on individuals
or firms as wholes, but through constituting and acting on their various
parts. In the context of regulation, the individual may be represented and
_governed as an arrangement of different technical entities and capacities:
 diseases, unrealised potentials for action, or undesirable tendencies and
- moral infirmities that are in need of reform.’* In principle, all of these
_parts may be the object of knowledge, whether by expert authorities or
_through self-observation. Similarly, the firm, the school, the laboratory
or the hospital may be regulated in terms of a series of specific objects
‘and outputs: their productivity and efficiency, the quality of their staff,
their employment practices, their culture and ethos, and the safety
of their working environment. These institutions are thereby turned into
objects of forms of reflection and calculation.

Without doubt, technical regulation never has the effects it is intended
to have, nor are they the same everywhere. It can have unintended
consequences. As Michael Power has argued in a discussion of audit,
institutions and persons may make themselves auditable at the expense
of other ways of representing themselves to others.>® Moreover, in so far
asit works, regulation may simply displace problems elsewhere. Persons
conduct themselves differently off-stage. Multinational firms operate
lower safety standards in less-developed countries, sometimes with
disastrous consequences.’® And hazardous waste maybe dumped in
territories which are poorly monitored.” However, the failures and
_uncertainties of technical regulation do not necessarily give rise to a crisis
of legitimation. On the one hand, in so far as they are measured, failures
are likely to lead to demands for a better understanding, and better forms
of regulation. In this situation, one of the functions of scientific and social
esearch has been to been to provide a basis on which improvements in
regulation can be made, putting concerns with health, safety and pollu-
on into the frame of economic calculation.’® Research and monitoring
ay both reveal the need for regulation and, at the same time, serve to
ake visible its subsequent failures, leading to constant, if uneven,
adjustments. This process may, in some circumstances, lead to real
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improvements. But it can also lead regulation to develop something
of an autonomous recursive momentum. The result, as we shall see,
can be an excess of monitoring, and an overproduction of information.
On the other hand, the very idea that regulation should be understood
as a national matter has, for different reasons, come to be seen as
problematic. In particular the development of the European Union
represents an extraordinary attempt to reconfigure the technoscape,
to establish a unified technological zone at a level beyond that of the
nation-state. I return to discuss the complexity of this development in
subsequent chapters.

A third aspect of the relation between national borders and the ends of
technological zones centres on the desire to create national, regional and
global zones of communication and information. Communication
scholars have frequently emphasised the role of the mass media in
articulating notions of national identity and in fostering certain versions
of the national culture.’® This is of continuing importance. But of equal
significance in the development of the media has been the notion, held by
liberals, that both markets and societies could be formed and repro-
duced by enhancing their connectedness through communication media.

On the one hand, an efficient liberal market is one in which the speed of

communication has been maximised.® On the other hand, a liberal
society is one in which all of its members are at least potentially linked
together and kept informed about what is going on elsewhere. In a

- society of communication the individual is not kept under continuous

surveillance. Rather government is possible by making the individual
members of the population interested, informed, and responsive. Liberal
government relies on the existence of the informed citizen. Being an
individual in a liberal society means being in touch, knowledgeable and
informed, not least, perhaps, about oneself. Such an individual does not

have a natural existence. The citizen must be formed morally and
technically. She or he must develop a commitment to the truth and the
value of being informed. In this respect, media production has a critical
importance. For the formation of a unified zone of communication has
been, in effect, taken to be a precondition for the existence of a liberal

public sphere within which the whole population can participate.
This is the idealised vision. But when measured up against this ideal
the practice is always likely to be found problematic. The contemporary

discipline of media studies — with all its concerns with ideology, bias,
audience activity and interpretation — is formed on this complex political
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t@.urfac.e: on the multiple failures of the national media to live up to an’
1de'al image.®! When judged against the ideal the populatioﬁ may not be
as interested in being informed as the ideal suggests.®? Or, conversely. it
may be shown to suffer from the demands and depend:::ncies thaty,an
excess of communication may create.®® Information can seem too often
overproduced, when its absence would allow more time for thought and
thg space to think over time. Moreover, efforts to tell the truth in an
objective manner may be continually shown to be compromised
” whther for economic or political reasons. Historically, the idea tha;
particular authoritative media institutions could speak ,for and to the

- whole nation, has always been problematic as divisions emerge amongst

thqse who are addressed.®* The particular preoccupations and values of
~national apd political cultural institutions are revealed to be the
Preoccupations and values of particular national elites — resulting in
the emergence of the problem of how it is possible either to promote and
support a plurality of values or to meet all the demands of different
audlences: In the face of these multiple problems, both public and private
broadcasting institutions can become preoccupied by the anxiety that

_ they are not getting through to large enough publics or specific publics

re.sulting ina d'emand for more market research, and more feedback.5
Finally, the national territory and its publics may be reached by media

technologies such as satellite television and the Internet which cut across

nagonal borders. This can produce profound anxieties as to the integrity
and coherence of the ‘national culture’ that was assumed to coincide with

the national mediascape.

INTELLECTUAL PROPERTIES

3 ghe 1deg that technological zones correspond to the formal territorial
oundaries of nation-states is difficult to sustain, and arguably

increasingly so. On the one hand, ‘national’ and imperial technological
zones cut across each other in ways that national territories do not. Many

International organisations and transnational institutions of governance

are concerned with the negotiation and reconfiguration of transnational

and gl.oba.d technological zones. On the other hand, capitalist industrial
organisation is itself forged partly through the formation of technolo-
,glcal zones which do not correspond to the technological zones of nation-
states, however conceived.®® Two ways in which industrial technological
zones are constructed are of particular importance. First, intellectual
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property ownership creates technological rights of access. For private
capital this right is of enormous importance; for firms may themselves be
constructed around and through the development of technological
zones.®” This is particularly true of fields such as computer software,
media technology, biomedicine and genetic engineering.®® In these areas
research costs are high, and production costs relatively low. Once
developed, products can be easily reproduced. In these circumstances,
rewards may be earned, but only as long as the products of research and
development can be owned and ownership protected, or their circulation
controlled and directed. In principle, access is prohibited except on terms
defined by the owners themselves. Techniques, objects and organisms can
be owned, bought and sold. By turning technologies into property they
become mobile, but within circuits more or less defined by the conditions
and circumstances of ownership. In this way the existence of intellectual
property rights can provide both a spur to innovative activity (it gives an
incentive to those who wish to acquire them), and yet also serve to
restrict the innovative possibilities open to others. The operation of
intellectual property rights is much more complex than it might first
appear. For, particularly in the development of new technologies, the
legal and material basis for intellectual property claims is often uncert-
ain and problematic. At the very least, the law must be continually
readjusted to deal with new questions and situations thrown up by the
development of technology. The blockages and restrictions established
and defined by intellectual property law are thus themselves dynamic and
open to contestation. I return to consider questions of invention and
intellectual property in chapter five.

But formal claims to intellectual property are only one of the many
ways in which private technological zones may be forged and the
conditions for capital accumulation established. Indeed in many cases,
making legal claims to intellectual property may be undesirable in so far
as they involve the dissemination of knowledge about a firm’s internal
activities to potential competitors. In practice, more or less privatised
technological zones may be forged not just through formal intellec-
tual property claims, but through a variety of other mechanisms: the
informal possession of knowledge which is not published or dissemi-
nated; the use of technical barriers (such as encryption) and other
‘privacy-enhancing technologies’; and through the consolidation of tech-
nical standards.®® As David Noble has made clear there can be a moral
dimension to these practices. In the late nineteenth century one US

TECHNOLOGICAL ZONES 51

businessman, for exampl
’ ple, argued that there sh .
Bureau of Standards, for: e should be a National

We are victims of looseness in our methods; of too much looseness in
our ideas; of too much of that sort of spirit; born of our rapid
d.eve!opment perhaps, of a disregard or a lack of comprehension of fhe
b}nd}ng sanction of accuracy in every relation of life ... Nothin can
dignify this government more than to be the patron and establis}?er of
. absolutely correct scientific standards and such legislation as will hold

our peo;?le to faiFhfully regard and absolutely obey the requirements of
the law in adhesion to those true and correct standards.”®

Thehl.latu.ral laws on which standards were ultimately based were also
In this view, moral and economic goods.”! Manufacture demanded z:

~sound moral and technical basis.

In practice, industrial standardisation has occurred in a variety of
~ways. In many cases alliances have been forged and compromises ni,ad
between public authorities and firms through‘ specific forms ef
technological regulation or measurement, and safety and uali?
stan/dar.ds..Rigorous quality and safety standards may be of be;leﬁt tZ
firms Wlshlng to defend themselves against cheaper competition. In this
way, social concerns and good economics can sometimes be. drawn
together and national and regional markets protected. In Europe and
North America there is a fine line between promoting safet erIl)viro -
mental and quality standards in the interests of health and socyi’al j usticrclt
2

n ) )
~and a concern to cut access to national or continental technological

zones. But private capital may also forge standards more or less
autcc)inomously frqm the public authorities. Firms may give away
gro ucts or selﬁctlvely relinquish intellectual property rights to other

rms or users through licensing i i I
e o s g 1 ng in (?rder to create a de facto industrial
‘ - y may exploit dominant market positions in order to
impose ctiheur standards on users and consumers, and having done so firms
may update standards, thereby lockin ices i

! g persons and devices into e

configurations.”? e

Of course, many tgchnological zones are not contained within national
ot rzgmnal boync.ia}rles, nor defined by the property rights or de facto
standards of individual firms or particular industries. Nor is their

_ development intended to create the kinds of imperial or global zone

gssomated with the development of contemporary military or media
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communications networks. Technological zones are often quite loc.’;hse'd,
i i rosio
although not generally localised in any one Place. As Albertp Calm roso
and Paul Keating note, scientific practice routinely 1r}vdo Ee.t' e
( itio
i dards and ‘the enforcement-of defin
establishment of voluntary stan an of definitio
-the- ience’.”* In her study of hig gy
of good or state-of-the-art sci y
phyiicists for example, Sharon Traweek notes the abs§nce ﬁf conrs1ein
’ . .
tions between Japanese high-energy physicists zind thli:uT coh igﬁg;fergy
i Experimental work in -
other areas of research in Japan. . . tigh-energ
i i | of establishments in North Am ,
hysics takes place in a handfu :
Il%u}rlope and Japan. The technological zone formed by these lab}c:rat'orl'es
is not confined to any particular nation or region; but 1ratdeirl it 1s;
nonetheless, strongly tied to specific institutions, persons an ev:c%
> . .
which have been the object of huge technical and ﬁrLanaal mfveszlmen ;al
i i ich is often taken to be the most fundame
High-energy physics, which is o y menta
’ iscipli is also one of the most dispers
and ‘general’ of disciplines, i . dis d
concentrated. The technological zone of high-energy physics is a netwo

of points.

UNCERTAIN ENDS

But at the ends of zones everything may be more probflc?ma(lit’chIt rileal};l r;zt
be possible to read an essay written on my PC on my rlerl; sl digp M ar;
even though we are working in the same city or the same bui iagi.ed b an
open questfon whether ‘European’ 1ndu§tr1al practices assoc arec et
the new ‘post-fordist’ regime of production deve.lopmg- 11 Jap : ; orh
America and Western Europe can be reproduced in Latin }rlnerl;c S,is e
or Turkey.”® It becomes unclear to what extent, o'rﬁon w ath zlan,take
Anglo-American desire to audit and evaluate scientific Crlesea}rc L can take
hold in the institutions of the Europedan Co}rlnmurlnte};, oc;sg;;edency sire
ional governments to adapt the values .

Z(fzci)(;r;lfal;li?itty.77 Tigle side effects of a drug, or a pest1c1dl§:, at E;h;rv fllr;;:(si
and places, on others, or on other parts of the body, may be L(lin o and
unmonitored. And it is uncertain whether the demands made on firicar
countries to implement European :emd NoFth Amerlca}rl1 mtfi:d sle !
property regimes can be realised in practice. From the m ,

i ay
technological zone may often seem well defined and continuous. It may

be imagined to have clear ends, or no ends at all. But at the ends of the

zone there will be different perspectives, and uncertainties and arlelit c;::
about what may be possible or desirable, and different accounts of where

_adocument written using one pac
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the ends exist and whether or not they are solid or permeable, contestable
ot non-negotiable.

Blocking all the points of access to a technological zone is no doubt
impossible, and undesirable. Trying to prevent all access would be a
costly business. Indeed liberal economic thought demands that blockages
should be reduced as far as possible. Those concerned with the undesir-
able social and environmental consequences of technological develop-
ment argue that connections must be made between what goes on within
_ technological zones (such those defined by the activities of the nuclear
industry) and what goes on outside. Blockages are frequently contested,
and there is a demand to make them more permeable. A reduction in
restrictions and the eradication of impediments is a common demand
supported by different political rationales. Yet making it possible to cross
between technological zones with ease also requires work, and often

_ specialist tools. The economist Paul David uses the term ‘gateway’ to

refer to those devices which make it possible to pass between different
networks.”® David himself conceives of gateways as material objects or
software. The adaptor which allows the journalist to plug in her laptop
when working in another country, the piece of software which translates
kage into another, and the transformer
which makes it possible to connect a device requiring a low voltage input
to the mains: these are all gateways. They make it possible to cross
technological borders at more or less time and cost.
necessarily open as smoothly as one might hope. And they are rarely
so simple. Persons, or parts of persons, may often be required to act
38 gateways, connecting together apparently distinct zones or separate
parts of a zone. Connecting technologies together may involve con-
figuring human as well as non-human components.” Indeed, as those

But gateways do not

_concerned with science and technology studies have long argued, it is
extraordinarily difficult to make skills and practices mobile without the

mediation of persons. Machines may be designed in order to enhance
the capacities of persons. But persons also embody techniques.

_ Often, however, there are no gateways, no filters or adapters, and no
possible points of translation between technological zones. Entry to a
zone may be prohibitively costly and difficult. Fitting' components
together manufactured by different firms can be a frustrating business.
Bringing people together who are used to working in different ways

may cause enormous problems of mediation, or the points of access may

temporarily be blocked. Qualifications may not be recognised. Persons
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may be barred from participating in technical discussions on the basis of
their sex or their lack of the necessary social, familial or professional
connections or qualifications. Software and hardware may not be
compatible.®® Tt may be quite unclear whether and how a technique
developed in one place, in relation to one situation, can be deployed
elsewhere. It may be extraordinarily difficult, politically and technically,
to measure the side effects of a drug or a pollutant and thereby to make it
the object of regulation and control. The ‘overflows’ or ‘externalities” of
a technological zone may not be visible or manageable.’! Like the

translation of language, the translation of technique between different -

locations and situations is often a problematic and a political matter. It is
underdetermined by narrowly ‘technical’ requirements; different kinds
and designs of gateway are always possible. The form in which trans-
lation occurs may have to be negotiated, and may often be contested or
imposed, whether by law or political action. It is not surprising that
transnational political and scientific organisations have developed, in
part, as ways of managing, containing and controlling this politics.

It is true that technological zones may look democratic from the inside,
to those who participate within them. Part of their attractiveness, no
doubt, is the liberal way in which associations are created between
different kinds of human and non-human entities which cut across
existing social divisions and geographical boundaries, continually recon-
figuring the social. Consider, in particular, the new technological zone
created by the Internet. The Internet is often imagined by many to be
a kind of perfect democratic space within which communities are
thought to be no longer marked by traditional forms of social distinc-
tion. Some commentators imagine the internet as if it were a ‘virtual
space’ within which identities can be freely played with, and novel
kinds of ‘collectivity’ may be imagined and formed through with the
various media of the Internet (usenet groups, electronic mail, the world
wide web).%?

But in creating connections across space and time, new kinds of
boundaries may have to be established. As Marilyn Strathern has argued,
‘behind the democratising concepts of impure cultures and hybrid net-
works ... lie new asymmetries’.®? In experiments in electronic democ-
racy, for example, it has been found that informal and formal rules and
boundaries are necessary precisely in order to ensure the widest possible

participation. Completely unregulated access to on-line discussion

groups, for example, can lead to the domination of a few and the
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possibility of racist, sexist and other forms of abusjve communicatio

Some form of formal or informal regulation may be necessary if t}? '
freedom of the majority is to be ensured.3* Indeed, one shouldyex e i
that the forms of association that technological z;nes make ossFi)bTe
always' also create distinctions and separations, and prodfl)ce the
conditions within which new forms of distinction and separation can
emerge..Such distinctions mark persons, devices and institutions. Persons
and Qb]ects will be partially excluded, or be excluded al:co ether
Techniques, bodies and practices will be modified and 1remou1dedg in ar;
e.ffort. to pass through narrow gateways, and to work in different
situations. Entering into a technological zone may be a difficult and a
costly exercise, generating the conditions for conflict. Sociologists have
ofte‘n. contended that there are only a small number of fundamental
political antagonisms. But this desire to reduce political conflict to an
uqchgngmg logic is not just anti-political; it is an historical error. In part
this is because the development and reconfiguration of techn.ologfi)cal
zones creates new possible sites of political contestation and potentiall

novel forms of conflict and identification, at the same time as it may
reconfigure old ones. Social research can not necessarily predict Wherz

/tho'se antagonisms may emerge; but it should be alert to the possibility of
their emergence.

FLEXIBLE ZONES

Is it possible to conceive of scientific and technological zones when there
are no precise technological standards, or rigidly enforced rules of
access? In thinking about how more flexible scientific and technolo, ical
zones are created and imagined I want to turn to medicine, to journa%ism
and to ghnography: forms of expertise in which the V,alues of stan-
dardisation and precision are less emphasised than in the exact science
and technologies. In such disciplines movement is possible in ways thai
do not rely on the development of highly standardised devices gr ro-
cedures, clear channels of circulation and relatively well-defined ol]ipced

bprders. In such fields, expertise is marked by a capacity to afl)a tt
circumstance, and to be alert to specificity. o
The ergins of modern ethnography are often traced back to the work
of Bron}slaw Malinowski, who developed the genre of ethnographic text

that privileged an account of lengthy ficldwork experience i Simo
Schaffer presents a different account of the genealogy of anth.ropolog;l
b
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drawing attention to the importance of the expefiiti.on by Alfred Haddon
and William Halse Pitt Rivers to the Torres Straits in 18?8 as well as Fhe
work of their American contemporary Franz Boas. While at the Stralts:
Haddon and Rivers sought to make a precise assessment of the 1slan.ders
perceptual capacities in order to compare them Wlth English s%b].ects.
They imagined that this was going to require c0n51dera'lble work. R’IVCI'S
made much of the specialist training required for effectlYe fieldwork’ and
he and Boas both laboured to ‘calibrate and standardise the results of
their experience in order to produce reliable accounts of what they fouqd
and make them count back home’.%¢ But there were some advantages in
carrying out research away from home for, accordmg. to Rivers,
Melanesians would give more reliable results than the English students
he was used to, because the islanders would never ‘speculgte a'bout What
they are being asked to do’ .%” The Torres Straits could, in Rivers view,
be turned into something like an experimental laboratory for psycho-
logical science. ‘ '

Without doubt Rivers and Boas projected some of their own categories
onto the social worlds of their subjects. Indeed, at th§ time, critics
reckoned that the Cambridge researchers had simply 1mp’osed their
techniques on their Melanesian subjects.®® But, in Schaf’fers account,
what is interesting and important about Rivers’s.and Bpas s work is that
they did not follow the rule book of late-Victorian science to the letter.
For despite their prior adherence to the value of formal procedures,
standardised techniques and hard facts, they were forced to be'more
pragmatic- in the field. In this way ‘the experience of ﬁe.ldwork in the
1890s challenged these hierarchies’.®” In consequence, Rivers an’d Boas
learned to think otherwise about their own traditions. ‘“Boas’ br.eak
with the American Natural History Museum was part .Of a feroc1qus
reaction against the hierarchies of condescending populism and racist

. . ,90
ionism. o

eviﬁ[ﬁhel Foucault’s account of the le regard in The Birth qf the Clinic
has all too often been read simply as a prelude to his analysis of panop-
tic surveillance and discipline in Discipline and Punish. The notion .Of
le regard has been translated as ‘the gaze’. This conveys something of its
sense; but it is also misleading, for Foucault uses the term to refer to tl;?
process of making things visible rather than the act of lqol<'1ng as such.
Nor does he clearly link the gaze with the concept of discipline. Here, one
might make a connection between Foucault’s account of the ﬁgl.lre of the
doctor and the scientists described by Schaffer in the late nineteenth

S e
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century. In The Birth of the Clinic Foucault noted how the doctor’s
~ capacity to make disease visible Is, in a certain sense, not highly forma-
lised. Foucault’s doctor deploys a clinical gaze that relies on a great deal
of subjective judgment; But subjective judgment is not unscientific. It can
be learnt, although perhaps less in the laboratory or the lecture theatre
than, as Thomas Osborne reminds us, at the bedside or in the field.? The
doctor has to adjust himself to the reality which he has to confront.
He has to learn to work in different situations. He requires training.
In this way the nineteenth-century doctor is an exemplary ‘specialist of
space’ operating not just in the enclosed spaces of the hospital, operating
theatre and lecture room but in the open spaces of the city.”

Schaffer’s and Foucault’s analyses can be drawn together with that
of Annemarie Mol and John Law. They describe the experience of the
twentieth-century tropical doctor also having to learn and adapt in
the field. Laboratory tests for haemoglobin do not necessarily work in the
tropics, whether because the equipment is unavailable or the technicians
are not trained. Medical measurement does not travel well across time
and space. In these circumstances, tropical doctors rely on interpreting
a complex set of signs to be able by which to ‘see’ anaemia. When
the patient arrives ‘the doctor looks at her eyelids, gums and nail beds.
These should be all pink. If they’re pale, then the patient is anaemic. It’s a
rough and ready technique. But if the haemoglobin level is low enough,
it works’.”* For Mol and Law argue, ‘there are no clear boundaries,
no lines of fracture where one variant [of medical practice] stops and the
other begins’. Laboratories are sometimes to be found in Africa and
the tropical doctor may be more attentive to directly visible symptoms of
_ anaemia when she returns to the Netherlands. In these circumstances,
they suggest that one might think of the differences in medical practice
 between Africa and the Netherlands less in terms of clear regions and
borders and well-defined connections than in terms
variations and in terms of the metaphor of fluidity.”’

These accounts of different kinds of spaces of scientific and technical
practice are important. They are correctives to the view that scientific
practice necessarily involves the.application of a particular well-defined
and precise technical procedure. In some cases it may do - although this
is not feature that is universal to science and technology but rather
something which is culturally and historically specific. Standardisation
and precision are cultural values.®® The application of a standardised
_ practice may have both benefits and dangers. Benefits: because in so far

of continuous
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as it is possible, standardised practice produces a homogeneous space
which cuts across geographical and social divisions. Dangers: because
by applying the same procedure everywhere, much that is important
and valuable may be missed, significantly transformed or destroyed.
In research, the entities that can be visualised through standardised mea-
suring techniques may be mistaken for the complex reality from which
they are abstractions. This is what Whitehead calls the fallacy of
‘misplaced concreteness’.”” The abstraction is confused with concrete
reality. Knowledge is produced, but at the expense of a reduction in what
it may be possible to know.

But along with the development of scientific forms of visualisation and
calibration, less exact ways of comparing observations made in different
places have persisted and continued to develop. From the eighteenth
century onwards, quite different although no less technical forms of
expertise have emerged based not so much on calibration and
standardisation but on the cultivation of apparently quite subjective
and aesthetic capacities. One could refer not just to anthropology and
medicine, but to the reliance placed in journalism and travel writing on
the testimony of the individual who is uncalibrated, yet nonetheless
considered reliable, moral, disciplined and disinterested. One could point
to the way that, as Chloe Chard has argued, the way that personal
testimony became, in the eighteenth century, treated as a source of
authority in accounts of the foreign.”® Or, in the more recent past, one
could trace the important and productive association between journal-
ism and sociology that occurred, for example, in the work of Robert E.
Park and the Chicago School in the 1920s, resulting in the significant
development of an ethnography of the city; a form of investigation of the
urban that depended on a prolonged period of personal involvement.”
Thus, anthropology, along with some forms of sociology and non-fiction
writing, has involved the development of a kind of expertise which could
not be straightforwardly copied by another, but could only be acquired
gradually through practice and experience.* In conjunction with dis-
cipline and precision, it seems, human personality and ethics have pro-
vided the means by which distant events and objects can be visualised.
Personal vision has not been entirely displaced by the development of
standardised and precise technical methods. Rather it has been formed
into a remarkable instrument in itself.'"?

This implies a methodological point concerning the sociology and
anthropology of science and technology. Namely, that in relation to the
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study of the exact sciences the place of sociology and anthropology is one -
ne.ither of opposition nor replication. The sociology and anthropology of
science and technology does not require an explanation of the develop-
ment of science and technology in causal terms. Nor does it necessitate a
denial or denunication of the knowledge that the exact sciences produce
Rathgr, it involves an analytical repositioning of the arguments anci
te.chmques of the natural sciences as situated practices — understandin
scientific and technical activity as part of, rather than apart from, a corn%
’ pl§x and contested reality. It requires us to introduce into the ;tudy of
science and technology a concern with politics, geography and history,

- while recognising that the identities of these disciplines may also need to
be rethought.

GLOBALISATION

The idea that a nation or an empire could or should be drawn together
Fechnologically has, no doubt, been a political aspiration although it
is one that is likely to have been spoken about as muc}: by bureau-
crats, engineers, activists and academics as by national political figures
As much as there has been a desire to extend the reach of scientific anci
t.ec}'mological networks, there has also been a demand to determine their
limits, their points of application and their accessibility, whether on
moral, financial or political grounds. Technological netwo’rks may, and
very often do, cut across formal territorial borders as well as establ;shed
bogndaries between public and private space. But this does not neces-
sarily lead to the eradication of borders as such. New ones are produced
In so far as technological circulations and blockages exist they may be:
more uncertain, unstable and contestable than is sometimes imagined
Here.the controversy over the conduct of the French nuclear weapons'
tests in the Pacific in 1995 may be exemplary. As far as President Chirac’s
government were concerned the tests were apparently uncontroversial.
On the one hand they were purely technical, designed to gather data for
f}lture computer simulations of nuclear tests. They were, in this way.
linked to the work of government laboratories and defence establishj
ments in France and possibly elsewhere.!®> On the other hand, the tests
were conducted on a territory over which, in the view of th’e French
government, France held sovereignty. The technological and territorial
bor.d(.ers of the tests were, for the authorities, absolutely clear. Local
activists, a number of South Pacific governments and the environmental
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organisation Greenpeace, however, suggested a different frame, one that
gave the tests political, cultural and environmental significance. The
boundaries of the tests were expanded by these parties to include not just
a consideration of the effectiveness of nuclear-weapons equipment, but
a whole array of other issues and objects including the rights of local
populations, the possibility of radioactive releases and the health of
the surrounding environment. For one politician from the Cook Islands,
500 miles from the test site, ‘the easterly trade winds come from the
direction of Mururoa. The sea current travels to our waters. Any nuclear
waste or seepage, will reach us first.” Some European governments and
EU officials suggested another frame which defined the tests as coming
within the technological zone governed by the Euratom treaty, one of the
founding articles of the European Communities.*® The French govern-
ment rejected both of these frames, refusing entry to the EU scientists and
confiscating Greenpeace ships. Having lost the argument in public,
although not in the courts, the military—technological boundaries of the
colonies were defended by law and by force. Elsewhere, in Europe, as we
shall see, efforts to move, rethink, defend and redraw technological
connections and boundaries have sometimes been more gradual and less
spectacular and violent, but no less significant.

In recent years there has been much debate over the extent and
importance of globalisation. At one extreme, there are those who argue
that the globalisation of economic and cultural forms has undermined
the political significance of the nation-state. For many others, the nation-
state continues to be an important object of analysis.'® For, in so far as
there is an increasing degree of global interconnectedness today, this has
not necessarily diminished the significance of the nation-state, or the
importance of national regulations in channelling and transforming
global flows. The nation-state may not have lost its general viability;
‘rather, there is an insistent tension between the project of the modern
nation-state and its ideological control over the circulation of both its
citizens and their capital in diaspora’.'®®

In this chapter, I have suggested that what I have termed technological
zones may not coincide with national boundaries, but neither are they
global in their extension. There is no inherent tendency in the develop-
ment of technological zones that they should necessarily become glo-
balised. A distinction must be made between the idealised image of
globalisation as an imaginary space in which everything is connected,
and a global technological zone ~ a global technoscape — in which only

3 may even cCreate new on
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certain places and practices are connected together, and many others are

indeed; confined within the laboratories’ walls,
.Technological zones take varied spatial forms which may both

reinforce or cut across and subvert formal political boundari:};' tl?(:
es. Their ends are in principle contestablc,:; anzl]

due to the mportance with which they are invested, they may be
>
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HARMONISED STATES

STANDARDS

Prior to the twentieth century, standards of measurement were often set
by reference to a physical object. When, in 1785, General Roy began his
systematic geographical survey of the United Kingdom at Hampton Poor
House ten miles south-west of London he purchased a 42 inch brass
measure which originally had been divided into inches in 1742. The
length of the first 36 inches of Roy’s scale were calibrated against a yard
measure maintained by the Royal Society in Westminster at exactly
65 degrees Fahrenheit.! The Royal Society yard was in effect the stan-
dard on which the geographical coordinates of the Kingdom were
determined. Roy’s interest in geographical measurement stemmed from
his experience of military service in Scotland during the Jacobite war in
1745. He reckoned that the existence of a common and precise system
of geographical coordinates would make it possible for the Kingdom to
be ruled more effectively and for its territory to be made secure. Roy
was not alone in his recognition of the importance of precision measure-
ment. As the work of Norton Wise, lan Hacking and other historians of
science suggests, measurement and quantification were viewed increas-
ingly as a critical instrument for government in the late eighteenth and
nineteenth centuries.”

Today, measurement standards are established on a different basis.
Contemporary measurement standards do not refer to an object, but to
an event which can be replicated under specified experimental condi-
tions.> The introduction of. this system has political implications. For
whereas General Roy juxtaposed his brass measure against an object
held at the offices of Royal Society, the deployment of the new experi-
mental standard redistributes the competencies of relevant parties. The
contemporary equivalents of General Roy do not need to go to the Royal
Society to inspect the Royal yard. They refer to the work of particular
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recognised laboratories not because they maintain a particular artefact,
but because they possess the specific resources, authority and skills to
reproduce the experimental conditions defined by the standard. The
effect of this movement is analogous to the effect in government of

dispersing political power away from the sovereign. No longer is there

a sovereign power, and no longer is there a Royal yard. Instead there
are many laboratories, the authority of which derives from their tech-
nical capacities and the trust of others in the reliability of their results,
and their rigour of their practices. The values of precision are now
spread wide.* Standardisation is dispersed; it is manifested as series of
political ‘and technical projects which do not derive from any single
centre of authority.

Today we are used to the idea that technologies come in relatively stan-
dard forms. Technologies of measurement such as the ruler, the scales or
the thermometer are calibrated against a global (metric) system. Inter-
connecting technologies such as plug sockets, phone cables and railways

~ lines work because interconnections are standardised. And many indus-

trial parts are interchangeable making it possible for new components to
be obtained when old ones are broken. For much of the time we take
technological standardisation for granted. Standardisation is reckoned to
be a technical matter which can be best left to specialists, and is of little
interest to students of politics and government.

In this chapter I make two arguments. First, standardisation is critical
to the formation of what I have called technological zones, and the
generation of new spaces of political rule. Far from being of a marginal
importance to students of politics, standardisation has played, and
continues to play, a critical part in political and economic life. Standard-
isation is both expected to reduce blockages and restrictions in the circu-
lation of technology and to create new more secure technological zones
with clear and well-policed points of access. Second, while many
standards are fixed and accepted, standardisation is never a completed
process.” On the one hand, the development of technology continually
destabilises existing standards, thereby creating the conditions for new
standards to emerge. On the othér hand, the process of standardisation
serves to create new sites and objects of political conflict. The ideal of
standardisation is the fantasy of a smooth and homogeneous technolo-
gical zone in which the speed of circulation is maximised. In practice,
standardisation may produce new fractures and dislocations which may
act as catalytic points for further political conflict.
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This chapter centres on the European Union. Along with other
international organisations, technical standardisation has a criti'cal plgce
in the politics of the European Union. For outsiders one of the dlfﬁCl:lltICS
of understanding the politics of the European Union is the extraordinary
technicality of many of the problems which its institutions tend to
address. The institutions of the European Union do not do what the
governments of most traditional nation-states do. They do not run a}nd
pay for hospitals, schools, armies and local-governmept bureaucracies.
They do not rely on the service of a vast number of public employees. But
one of the principle things that the European Union does do is set the
conditions within which a limited degreee of standardisation (so-called
‘harmonisation’) is expected to occur. In effect, the European Union
establishes a frame within which a vast array of quite disparate techno-
logical activities take a more or less standardised form. The European
Union should not be understood as “a state’, but as a series of imperfect
zones of circulation. Harmonisation plays a key part in their formation.

EUROPE’S MISSING MASSES

Brussels. In thinking about the European Union it is tempting to start
with an account of its central political institutions. It would be possible
to describe the complex institutional processes of the European Union,
such as the principles of codecision, qualified majority voting and so on;
to examine the forms of representation available to different member
states and the formal relations between the different institutions of the
Union: the Council of ministers, the European Commission, the Euro-
pean Parliament, the Court of Justice and the Court of Auditors; to trace
the history of the European Union from the early days of the Treaty 'of
Rome, through the Single European Act to the Maastricht treaty and its
subsequent further modifications;® to analyse the history of the main
policy areas of the Union from enlargement to compet.ition and trade,
from agriculture and the environment to monetary union; to examine
also the vexed question of the shifting balance between European and
national sovereignty.”

Of course, formal accounts of institutions frequently tell us very little
about what actually goes on inside. The public images of institutions are
invariably different from their internal complexities. This is above all in
the case of the institutions of the European Union; institutions in which
so many aspirations and anxieties have been invested. The notion of
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bureaucracy — with all its negative connotations in English — is closely
associated with the European Commission: ‘Brussels’ is above all, for its
critics, a bureaucracy. Yet reports from inside the European institutions
notice, for example, that the European Commission is, in a certain sense,
not (yet) a particularly bureaucratic institution although, according to
some commentators, it ‘may be moving towards a more “mature” form
of bureaucratic behaviour which emphasizes a more regularized and
predictable relationship with organized interests’.8 It is open to all kinds
of lobbies and special interests. There are an extraordinary range and
forms of other institutions with which it deals, and the political alliances
with which it is involved. Necessarily so, given its small size in
comparison, for example, to the bureaucracies of the major European
nation-states. Moreover, its fonctionnaires are marked by a commitment
to a subtle form of political militancy (in favour of the European project)
which one would not find in national administrations in which such
commitments may be more understated, or repressed.’ There are also
significant questions concerning the internal politics of language, of
national identity and patronage which suggest that its officials cannot be
thought of as rational administrators in the Weberian sense,? Why is
French the dominant language of the Commission?'! Do particular
nationalities dominate specific Commission or Parliament directorates?
Or, indeed, even minor elements of their organigram, such as the cafés in
the Parliament used by the parliamentarians, officials, academics and the
official navette service which ferries parliamentary papers continually
between the main European institutions at Brussels, Strasbourg and
Luxembourg?!?

But the European Union should be approached from other directions
as well.'” One different approach would be to attend to the question of
culture. Indeed, in criticising traditional emphases on political institu-
tions and formal political process, sociologists and anthropologists have
tended to focus on the issue of culture and the neglect of cultural policy
by mainstream political scientists and economists. Certainly an attention
to culture suggests the possibility of a broader account of what politics
might be.'* It also indicates the evident weaknesses of the European
institutions’ official statements, not least in their tendency to articulate a
reductive sense of the unity of European culture. At their best, such state-
ments tend to understand cultural difference in the context of an overall
sense of the cohesion of European culture. At their worst, they project
an absolute sense of the difference between Europe and its Others.!?
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In thinking about the question of culture in the European Union,
however, it would be a mistake to confine attention to, for example, the
promotion of the arts and language and with the field of cultural policy.
On the one hand, these are of somewhat marginal importance to the
everyday work of the European institutions. The Culture Directorate
(formerly DG-X), after all, is a relatively small part of the Commission
when compared, for example, to the directorates concerned with, for
example, industrial, technology or competition policy. Almost as if an
effort not to be seen as agents of a quasi-nationalist political project, the
European institutions have not invested heavily in cultural policy,
perhaps ultimately to their own disadvantage. At one level, the Furopean
institutions are preoccupied with what are conventionally understood to
be ‘technical’ and ‘legal’ rather than ‘cultural’ matters. In short, the EU
has been much less concerned, in the words of Friedrich Engels, with the
‘government of persons’, than with the ‘administration of things and
the direction of the processes of production’.'® At another level, if we
wish to understand the cultural policy of the European Union we need to
look not so much or not just at the products of the cultural industries or
statements of cultural policy, as they are narrowly conceived, but at the
politics of regulation and technology; at material culture. Indeed it is
significant that, in Europe, debates about the possible threat of integra-
tion to national traditions and identities have revolved less around
explicit elements of cultural policy and formal declarations of European
citizenship, than around experiences and fears of technical regulation,
centralised bureaucratic interference, and the loss of national currencies
and regional food products. In Britain, in particular, a sense of ‘the
threat’ of the European Union to national sovereignty was articulated in
terms of, for example, the ‘ludicrous’ and ‘irrational’ regulation of such
objects as bananas, chocolate and beef. For those opposed to the project
of further European integration the ‘irrationalities’ and ‘excesses’ of the
European regulation of material culture were important signs. For they
indicated how it was possible to reconcile a nationalist and neo-liberal
opposition to further political integration.®”

In this chapter and the next, I focus on one dimension of this: the
remarkable effort to forge what might be termed, following the discus-
sion in chapter two, a European technological zone. I examine the
European project, not through its formal political institutions, nor just
through its legal system, although these are important, but through the
vast array of technical instruments, expert practices and material objects

HARMONISED STATES 67

- which are associated with them. If we are to understand contemporary

European government, I suggest, it is helpful to think of the European
Union not just in terms of notions of political or monetary union, nor
simply as a geographical entity (although the geography of Europe needs
to be interrogated further) or as a political arrangement between nation-
states, but in terms of the array of technologies and objects which form it,
and are formed in relation to it."® It is by focusing on technology, and on
the non-human as well as the human elements of the European Union
that we might make sense of the accurate observation of Meny et al.:
‘If the overall picture is taken into account it is remarkable how much the
Community has been able to do in so many fields, with such limited
resources, with so few instruments of control, and without customs
officials, policemen or enforcement agencies.’*”

Certainly, Europe is often imagined as something of a bureaucratic
Leviathan - the epitome of a Kafkaesque bureaucracy.?® It is represented
as monolithic and powerful. As such the development of the European
Community has been sometimes greeted by evident ambivalence, by
hostility and confusion. The image is misleading. Europe is difficult to
understand not just because of the complex division of powers that exists
between its burcaucracy, its judiciary, its parliament and the govern-
ments of its member states. Nor due to the impenetrability of its
bureaucracy — which is in many ways easier for outsiders to navigate
into and through than many other public or private institutions.>! Nor
due to the inadequacies of its publicity machine, or the lack of photo-
opportunities it presents to the mass media. Rather, the difficulty in
understanding the European economy and the European political system
has been, at least in part, a function of the critical part played by a vast
array of objects and technical devices in its make up.

Two terms should figure in any analysis of the technological formation
of Europe. The first is ‘harmonisation’; the second is the ‘network’. The
ideas of harmonisation and the network have been key terms in the
everyday talk in the European institutions; figuring in large numbers of
policy documents. In their constant repetition they link together a whole
series of apparently disparate policy areas: environmental protection,
film, competition, innovation, regional and social policy. They are also
both evidence of spatialising projects: efforts to establish links which cut
across and disrupt national boundaries. In different ways, the various
projects of harmonisation and networking are intended to forge technical
connections across Europe; to integrate Europe through the formation of
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a series of European technological zones. This chapter and the next are
concerned with the complexity of that integration.

This sense of Europe as a technological formation resonates with the
work of those political scientists who have rightly stressed the irnpoF—
tance of regulation to European integration. In an insightful analysis
Giandomenico Majone, in particular, has argued that the European
Union should be regarded as something of a regulatory state, acting not
through public ownership (as has been the case in Europe in the past),
nor through deregulation, but through the development of a complex
and expanding regulatory system. As Majone argues, the Eurgpean
economy has undergone a process of re-regulation rather than the kind of
pure deregulation demanded by neo-liberalism. In this respect, European
government has moved closer to an American model in which regulatory
institutions have historically played an important role.”* Moreover,
Europe has not merely provided a space within which the regulatory
systems of different member states have come together, it has also
established a set of institutions which have encouraged a certain degree
of regulatory innovation.”? The focus of this book on technology is
certainly not the same as Majone’s focus on regulation. The concerns
here are both narrower — there is little here about the instruments of
social or financial regulation, for example, although these might be
addressed in similar terms. But also different, in so far as the governance
of technical change, and the place of technology in government, cannot
be understood simply in terms of regulation, as narrowly conceived, but
must also address, as we shall see, a much broader range of practices and
artefacts. The formation of Europe entails not just the development
of European laws, markets and regulations, but also the formatioq of
European objects and practices. The lack of attention to technology is a
serious weakness of Majone’s analysis. Majone presents us with an image
of Europe as a more or less functioning regulatory system. As we shall
see, the formation of Europe as a unified technological zone is much
more complex, contested and problematic than this image suggests.

HARMONISATIONS

Historians might note that the idea of harmonisation has been under-
stood in broadly one of two ways in Europe.** First, harmonisation has
been associated not so much with an absence of technological con-
nections but with the problem of social and geographical difference.
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A reduction in the socio-economic discrepancies between the Union’s
regions has been a formal objective of European government since the
late 1950s. The founding Treaty of Rome recognised, in principle,
the need to reduce gross inequalities in the economic development of the
different regions and nations of the community. ‘Member states are
anxious to strengthen the unity of their economies and to ensure their
harmonious development by reducing the differences existing between
the various regions and by mitigating the backwardness of the less
favoured regions.”® Despite this bold declaration, however, the Com-

~munity paid little attention to this interpretation of harmonisation.

Individual national governments may themselves have directed their
attentions to the reduction of socio-geographical inequalities, but this
was not the overriding concern of the Community. With the important
exception of agriculture, the Community did not seek to act upon a
problem conceived of in social and geographical terms. Only since the
mid-1970s has the issue of ‘regional harmonisation’ acquire greater
prominence. More recently, the Maastricht Treaty renewed the call for
the Union to ‘aim at reducing disparities between the levels of develop-
ment of various regions and the backwardness of the least-favoured
regions, including rural areas’.*® To this end the European Regional
Development Fund would be strengthened in order ‘to help redress the
main imbalances in the Community through participation in the develop-
ment and structural adjustment of regions whose development is lagging
behind and in the conversion of declining industrial regions’.?’
Economists dispute whether such efforts will be adequate.?®

Europe can be thought of as a space divided, economically, adminis-
tratively, culturally and geographically. It can be represented as a map
with different regions, each marked by their own levels of unemploy-
ment, industrial productivity and wealth; a series of social and economic
differences waiting to be reduced, or even eradicated. This is an idea of
Europe addressed by this first sense of the notion of harmonisation. It is
a representation of Europe which you will find on the desks and walls
of many European officials. It is the object of an increasing quantity of
European statistics and an increasing variety of objects of measurements.
Instant comparisons and calculations are possible. In short, Europe has
been translated into what Peter Miller has termed a ‘calculable space”.”’
The evident differences between the income of its populations, the
quality of its beaches and the productivity of its various regions have,
thus, been turned into a visible problem.
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However, Europe could also be represented as a space not just marked
by socio-geographical differences but also by differential flows, by lines
along which movement is more or less possible or desirable, and block-
ages and impediments across which movement is more or less easy. The
problem addressed by the second (and perhaps more common) sense of
the term harmonisation concerns the problem of mobility; the problem
of ensuring that mobility within Europe is productive, integrative and
intensified. This sense of harmonisation is also found in the Treaty of
Rome. As early as 1958 it was seen as important for workers from
different nations and regions to assimilate ‘thereby contributing to the
formation of a “socio-psychological” foundation for the European Com-
munity.”>° In the 1960s and 1970s, however, the issue of mobility was not
prioritised. It proved too difficult to remove many of the so-called non-
tariff barriers (local customs, laws, public procurement practices, tech-
nical standards and so on) which restricted movement across Europe.
The European institutional procedures were too slow to cope with the
work involved and the need for unanimity in the Council of Ministers
made it difficult to reach agreement.>! Far from harmonisation, diver-
gencies in technical standards actually increased as national governments
and standards’ institutions developed a vast range of new regulations and
standards particularly in relation to issues of environmental and con-
sumer protection.>* However, the problem of harmonisation became a
central theme of European Community policy in the 1980s. Against the
background of the neo-liberal project of the single-market programme,
Europe was acted on as an economic space fractured by a vast array of
legal, administrative, technical and linguistic barriers. Individuals,
objects and information were all inhibited from moving across Europe

due to what was said to be excessive bureaucratic interference, unfair
government subsidy, and divergencies in national technical regulations.
It was seen as divided in a way which reflected national indiosyncracies
and interests and petty bureaucratic rules; a space littered with ‘obstacles
and impurities’ which were the consequences of the excesses of earlier
modes of governance.>® The *1992° project would eradicate the striations
of national-state capitalism and create the entirely smooth space of
multinational capitalism.** In the vision of ‘1992’, Europe would be
deterritorialised; transformed into a purely economic zone without any
internal political boundaries or cultural identity. As the publicity pro-
duced by the UK Department of Trade and Industry expressed it, Europe
would be ‘open for business’. It was in this context that Prime Minister

HARMONISED STATES 71

Margaret Thatcher, signed the Single European Act which was supposed
to provide the legal and political framework for the Single Ml?arket
programme. The Conservative government, which proved so hostile to
public support for science in Britain, were committed to the formation of
a European scientific and technological zone.>’

The project of harmonisation was not the only element of the single-
market.program'me, but it was certainly one of the most important
Ac'co'rdmg to the team of economists who wrote the European Com:
mission’s own report on the single market, the existence of divergencies

~in techni i
nical regulations and standards across Europe was ‘rated by

compa.nies as one of the most acute problems they face in their European
operations’.>® German beers had different purity standards to beers in
‘other member states, Italian transport companies carried livestock for
.longer than in Britain, Denmark required soft drinks and beers to be sold
in recyclable. bottles whereas other member states did not, and engineer-
Ing companies across Europe manufactured components to different
spec1ﬁc'at10ns and measurements. Drivers wishing to use a car telephone
on a trip from Germany to the UK via Belgium had to install no less than
three different systems.>” Suddenly it seemed that technical regulations
‘and standards, a subject which had hitherto been widely regarded as
arcane’ or ‘tedious’ acquired a political significance which they had not
possessed since the end of the nineteenth century.® Economists, who had
manag(?d to ignore the existence of standards, institutions and,technical
Fegulatlons, finally began to recognise their extraordinary economic
1mportance.39 All the costs were added up. According to the Commis-
sion’s own analysis the annual cost of content and ingredient regulations
to European industry on just four items (chocolate, ice-cream, beer and
pasta) was 1 billion ecu.*® Undoubtedly, in all the attention to tl,le costs of
a lack of harmonisation less attention was paid to measuring th
and difficulties of harmonisation itself.4! B
But even if the technical details are complex, and the costs difficult to
.calculate, it is tempting to think that harmonisation is conceptually, and
indeed politically, straightforward; a process which would happen Z)/,ver a
short period of time in order to meet a deadline (‘1992’) and then be
forgotten. Common standards of measurement need to be accepted
Comrpon regulatory standards dealing with, for example, the safet o%
elec.trlcal appliances and toys need to be agreed upon. A’nd standzrds
which allow network technologies such as mobile telephones to be
connected together have to be laid down. In one reading of the situation,



72 POLITICAL MACHINES

the European institutions simply laid down new standards and regula-
tions and the nations and regions of Furope have come to accept them.
Europe would be gradually cleared for business, and the Commission,
which was at the centre of this process, would become an ever-expanding
bureaucracy defining an ever-greater number of standards and regula-
tions. The Commission would develop into the administrative centre of
an increasingly regulated economic and social space. Harmonisation
would serve not just to increase mobility of objects and persons across
Europe; it also would increase the extent to which they could be acted
on in a European way. Possibly contrary to the aspirations of the
neo-liberals the ordering of Europe would involve, as Majone observes,
a process of re-regulation rather than a process of deregulation per se.*?
But this is not exactly what has happened. First, because the European
institutions are not at ‘the centre’ of the process of harmonisation, for the
process does not have a single centre. In so far as the European Union is
able to act, it can only do so by devolving responsibility to a whole
variety of other actors and accepting that many European standards have
to be voluntary. The process of harmonisation does not create a huge
centralised European state, but relies on a much more dispersed set of
governmental institutions which exist as much within the so-called
‘private’ as the ‘public’ sector and take the form of laboratories, expert
committees and testing stations as much as conventional administrative
offices. In effect, the logic of harmonisation cuts across the distinctions
between the ‘state’ and the ‘market’, and between ‘science and tech-
nology’ and ‘administration’.** Second, because the space that is created
can never be the pure smooth space of the neo-liberal political imagina-
tion. To be sure, some of the earlier national boundaries have been
reduced, but a whole new series of complex divisions have been created.
Indeed, in rendering Europe’s uneven technological surface visible to
further and more detailed scrutiny, further fractures are revealed and
produced. Chocolate, the object of the European economists’ studies,
is a good example. Efforts to harmonise chocolate quality standards
highlighted differences between ‘pure’ continental chocolate and British
chocolate which contained vegetable fat. For one French chocolate-
maker the difference was clear: “We produce a noble product, like wine.
Our chocolate is an international icon, and like wine it is made entirely of

natural products given to us by the good God. Why let bad alchemists -

[British producers| disrupt this natural cycle and turn it into a product

of horror?>**
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DELEGATION AND DISPERSION

Harmonization depends on delegation. This is true in Europe and
clsewhere. After all, the Commission is only a small bureaucracy (‘only
e.nough to run the government of a small city’). The Commission itself
simply does not possess the competence to define European regulations
or to c}‘leck that an object or an action complies with existing regu—’
lations.** Indeed its own laboratories have not generally been highly

~regarded. They were locked into, for too long, the development of

nuclear power. Until recently, they have remained isolated and unpro-

ductive. Their location has all too often been a matter, along with other
_ European institutions, of political deals between the governments

of member states, which have very little do to with any objective assess-
ment of Wh.ere they would be able to work most effectively. Outsiders
may be forglven for not knowing precisely from where the whole process
is organised.*®

But in the context of the project of harmonisation the small scale of the

Commission is not surprising. For, as an agent of government, the

Commlssiog seeks to operate not by administering anything directly, but
rather by aligning the diverse powers of existing national professional,

_ private and public organisations. The European institutions are only able

to-lay out general directives which delegate responsibility for others to
act. In so far as harmonisation has occurred, it is because Europe

delegates to an array of relatively unknown organisations with acronyms
hke ETSI, CEN, CENELEC, Afnor and BSL.*” These institutions perform
the difﬁcult task of coordinating the activities of private firms and public
orgamsa'tions across the continent gradually getting them to agree on the
appropriate safety standards for machine-tools, the properties of electri-
cal components, and so on. In turn a vast complex of other governmental

_ and private organisations are entrusted to perform the task of measuring

the degree with which the regulations are complied. In this way, the
EU acts ‘at a distance’, regulating, but not directing, activity within its

“borders. The Union is an extraordinarily technical political institution;

but it is not an absolutist regime. It is at the middle, but not the centre, of

 movements and flows.

But although harmonisation is made easier through delegation

. - . . . . . . ?

complete. un.lformlty 1s impossible. Harmonisation is not equivalent to
standardisation: to the complete eradication of difference. ‘This was

_ resisted for a variety of more or less principled reasons. Firms which have

invested huge amounts in making objects of a particular quality refuse to
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change over to another standard. Newspapers claimed that their readers
would resent not being able to eat and drink the substances they have
done in the past. Objects and devices which have been used for a long
time can not easily be changed without a vast amount of work. As a
result, it either proves impossible to agree in Europe, or it if it is possible
to agree, it can take too long. In 1969 the Community had adopted a
General Programme for the Removal of Technical Trade Barriers. How-
ever, from the very beginning the process was slow. In 1984, fifteen
harmonisation directives passed had taken an average of 9.5 years to

process. Private and semi-private standardisation bodies were accumu-

lating often divergent national standards at a much faster rate.*® To get
around this problem, the European Community agreed in 1987 to dilute
its policy of harmonisation. ‘Mutual recognition’ of national standards
and regulations would be a sufficient basis for objects and processes to be
able to move across frontiers. As part of this ‘new strategy’, the

Community did not seek to establish European standards, but merely to
lay down general terms and ‘essential requirements’ in relation to which

a range of different standards may be possible.*” Earlier the critical

Cassis de Dijon judgement of the European Court had paved the way for

this movement. According to the judgement, member states of the
Community could not prohibit the sale of a product which was produced

according to regulations governing products in other member states

except when considerations of environmental protection or public health
legitimately applied.’® In the frame established by these shifts in law and

policy, precise targets and the instruments to achieve them could be leftin

the hands of member states, or even local authorities. Full harmonisa
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5;)1.1:1&1 Z1gn1ﬁca_nc.e are, as reception theorists would say, in the hands
, unéls rea }i:rs._ If it is a regulation it is backed by the law, but it may be
ear what it means, local authoriti i
. es may chose to ignore i i
: : . gnore it, or simp!
’ Siﬂ tc;.put the przc;:fdures in place which would make it work , There frz
metimes great differences betwee i
: n what a European regulation impli
some liffer . gulation implies
; Stand&; pjrtﬁof Europe 1nhcompar1son to another. If it is merely a voluntary
rd, firms may chose to act only i
: y if they are forced to by thei
. r
lellpphers or their customers. A standard or a regulation does noyt have
y nat:ilral force or intrinsic momentum. It requires agents who are
. o : :
i;; ;garg to make 1td into a reality. It is an authority which may be obeyed
red or opposed. It can be acce i ,
. ted as an authorit
o p rity or subverted.
- ha‘riefd comn;lenta;ors argue that European regulations are more likely
, orce when the national regulatory bodi i
odies are tied together i
P y ogether in the
” Otlir; ofa petwork connpcted to a central European regulatory agency.’?
. IS point to a growing recognition that the development and imple-
entation of stringent standards has costs as well as benefits. 3

BAT
HING WATER AND THE ‘LABORATORY EFFECT’

Tn consider: .
’ t;l(?nmdermg .th‘e process of harmonisation in practice, the example of
: ‘ .
'6b'ecilg V\fza;:er is a good one. Bathing water was, after all, one of the first
- ]t s 0 . uropean environmental regulation. A directive on bathing
‘water quality was issued in 1975, a ti ‘
‘ a time when, formally, th
Community did # : ’ e in relpean
ot have the competenc i i
o e to legislate in relati
e a _com ation to
environmental matters.”* The directive demands that individual member

tion remained, however, a political aspiration. As one of drafters of the
Commission white paper on the internal market noted, ‘mutual recogni-
tion achieves [the] objective [of creating a single market], but it does not
satisfy all aspirations of consumers and producers ... only harmonisa-
tion can implement effective Community policies’.”!

But even in so far as common regulations and standards are agreed
upon, there is a problem of reception. A technical standard or a regula- .
tion is a text. It attempts to define a certain arrangement of objects, pro- ',
cesses and persons. It says, for example, that all European lorries must
conform to at least these safety standards, and carry this maximum load.
It may suggest that its requirements are tested in a certain way, but it may
leave open scope for widely differing interpretations. In the end, how-
ever, the meaning of a technical standard or regulation, its use and its.

ﬁ,1§git?}112gcvg§:$i Sl:iglrc:th a;sn;)arginal iS.SLIZ for the European Union. Since
1991 een required to publi

lbathmg-water quality thoughout Fflurope, delt)alikl)ilrllsghtillre1 salrllcncl:l fePfO r; e
of nearly 20,000 individual beaches, rivers and lake o quality
standards.5 > The report is publicly available, its co
colour on the European Commission web—sit’e and
hported in the press. Indeed, maps of bathingjwate
L ;; rglec:: r[l)lulzlhc image of Europe as a technological zone — a zone which
0 d?f e compa.rable by measurement. On this basis the differences
between different regions of Europe are immediately visible. The infor-
. eglf)n is said to have a large influence on tourism in particular regions
n It may raise questions about the safety of eating local shellfish.’ 6

s in meeting quality
ntents appear in full
its results are widely
r quality are perhaps
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has effects.

But despite the remarkable interest in measuring the quality of bathing

water, and displaying these measurements as widely as g)osa}?ﬁ,i tt:j c%rlrils
il f such measurements across Europe has been limited. Tht
P e slonr a study made by scientists from the Institut Louis
Pas ma(ile ij;;; 11;11 France.>” According to the study, the tests gnd pro-
Egcsiflizz u:ed by, different laboratorif:s. across Europe f.or' mlea};grldrfe\;vtirlz
ble. Perhaps not surprisingly, for the origina ' e
Eozi (;fz)rtnsp;;jiﬁed how they could be made comparable. ?ccor'?}llr}f i\?hiCh
o i i culture media withi
S aUthOfZ t};:eiiovrrvlzzrcciliili?n?l‘;l laAl;lfi there was no agreement O_f
Sa}rln It)lseiszeag; sirmli)le of bathing water would be sufficient to make alilatleistt}l,—
s o, e
ren : :
Furopean Z’;gif;ot;ie;:";e;pl; jid different things. Their work, WEIC:;
}Eiutfl?r)te(? Illlad been viewed as comparable by many, was not. The autho

of the report made a statistical analysis.

point thus.

Real interlaboratory trials,
together with the Europe
have demonstrated greater 1
6.5). The differences in results between
associated with a particular method,

period. However, they can us

based on internal controls (u of als) an
external controls (participation in interlaboratory trials).

Although the observationis a stgtisti
ethnographic, one, the conclus-.lon shou
to historians and anthropologists of science.
(f:e(:)rr::lrll)t technical procedures is glways poten ’
was, as the authors of the Belgium report noted, a
When different measurements of |
on a standardised sample of artificial
results were obtained.

58 They made the important

like those organized by the RIYM
an Commission using reference‘ materlals&
dispersion of the results (R varying .1.5 a?)

aboratories can sometimes be
incubator or transportation
ually only be attributed to the ‘laboratory

tion to quality assurance
>, Thi the need for further atten '
e el fse of reference materials) and through

cal and an experimental, and not an
hould be immediately recognisable
Making skills and placefs

ility of dif-

i i d the degree of comparability o

arable is a difficult process, an o ersial, Ther
‘laboratory effect’.
different laboratories were carr'ied out
ly contaminated sea water differen
‘Experienced microbiologists analyzing natura

ety
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sea water enriched with pure strains of faecal coliforms and faecal
streptococci obtain equivalent results when using a common method and

significantly different results using their own method.”®°

- In short, laboratory practices are extraordinarily variable, even when
broadly similar procedures and equipment were used (that is, similar
according to current EC regulations). Effective harmonisation would,
according to the research report, require not just the standardisation of

__instruments and materials (‘reference materials’), but also the standardi-
sation of practices (through ‘interlaboratory trials’). When displayed in

reports and published diagrams, harmonisation seemed to have been

 successful: Europe was a calculable zone. But when the practices of har-

_monisation were examined in the laboratory, the smooth surface of
Europe’s technological zone was remarkably uneven. The conclusion
could have become politically controversial. It did not. Whereas ‘the
public’, as users of beaches, were the appropriate readers of the Commis-
sion’s annual report on beach water quality, the audience for the French
laboratory’s report were specialists. This was not a case of concealing
information: some campaigning organisations were well aware of how
poor ‘the scientific base’ of European standards was.! But there was no
attempt to turn this minor (although typical) problem into a public
political issue. The implication was that the standards should be drawn
tighter, and more tightly disciplined and regulated. But this did not
happen quickly. Decisions could not be reached. Over twenty years after
beginning the harmonisation of beach-water-quality measurement it was
still not completed. For one British official ‘it makes you despair of the
whole process [of harmonisation]’.%?

_ The problem of replicating experimental practice across Europe is
ertainly not a new one. Steven Shapin and Simon Schaffer examine in

ir-pump in the1660s, and determining what counted as a working air-
ump.®® Jim Bennett has written of what we might call the harmonisa-

tion of practices in different European astronomical observatories in the

eighteenth century. According to Bennett: ‘It was the instrument industry
that made [the observatories’] identity of astronomical purpose possible.
his spread of an instrument technology and accompanying research
programme illustrates some of the features detected by Shapin and
haffer in the case of the air-pump. For the instrument successfully to
plicate the programme of work requires more than the dissemination
written accounts — observers must themselves transfer a practical
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facility.’®* The contemporary lesson of this story is clear: harmonisation
depends not just on written statements and procedures, but also the
transfer and monitoring of practical skills. Harmonisation is apparently
a rationalistic and legalistic enterprise; but to be successful it demands
the presence of persons. The politics of the European Union which are so
often associated with the activities of the Commission, the Parliament
and the Council of Ministers are to be found in the most detailed and
technical of laboratory procedures.

A EUROPEAN TECHNOLOGICAL ZONE?

If it is accepted that national differences do need to be eradicated or
reduced, why does this need to occur at a European level? The logic
behind the formation of the single European market is clear. But two
reasons are sometimes given for thinking otherwise. First, there is the
evident disjuncture between Europe and the spaces of flow established by
transnational industries. Although it may make sense to establish com-
mon European environmental regulations, why bother establishing Euro-
pean standards in some areas of advanced technology when, de facto, the
standards are established through the operation of a global market, and
in the design labs of Japan and the United States. In the end, European
standards can never be merely European standards.®’ In so far as there is
an ambition to establish Europe as a technological fortress it is a mistake.
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22;;801 [:/{(})limcgl project, the success of harmonisation can depend cru-
e on ! }613;’1 (15 G)Vcl:f;;; Paul Dayld gives us the example of the devel-
et ol the 2 Qvégfjngwi?ter 1t<eyll)oard into a standard.®® As a

: , > QV certainly not the be i
;};Eé?l% ::lzlslsld lf)e }elaswr 1f the keys were rearranged. Hov&SIE:V(:rl,edE: Stsolt;il:
b octivenes of-the business strategy of its manufacturers, QWERTY
e the industry standard just as, more recently, VHS has become the

or less i pati
lessecss Tlcompatlblfl: standards can be created which may require more or
ostly or complex devices to ¢
. onvert from on d
e o cor e standard to another.
C ifference between the Personal C .
i : ; : onal Computer and the Apple
Varie,t ithe f1r1npzrlal and the metric system of measurement andpfhe
es of leaded and unleaded petrol. In short, once a stan’dard or a

_regulation has been established it may be difficult for anyone to change

There ‘ i
may be a very short space of time for anyone to influence the out

_ come before the use of the standard becomes widespread.®® The Furo

pean Union, or its delegates, may be sim
time to have any effect.

Consider the example of High Definition Television (HDTV). In

ply too slow to act at the right

Eur
| urope, the French government led a remarkable campaign along with

broad I
adcasters would adopt this standard, or to consider whether backing

The technological borders of Europe must be flexible and negotiable.
At the very least there must be a complex effort of coordination at a
global level. In these circumstances, regulatory organisations such as the
‘nternational telecommunications union (ITU) and the World Trade
Organisation (WTO), which have previously been regarded as havinga
narrowly ‘technical’ function have become the sites of an extraordinary
level of political conflict. As Puay Tang observes, such organisations are

nowhere. ing ¢
Furo ezf Il;eadmg European manufacturers went hand-in-hand with the
pean bureaucrats, whose political prestige was partly embodied in

the MAC policy’.”° Insi .
;, y’.”" Inside the Commissi : )
wéte sceptical ! sion, some officials and engineers

undergoing a period of instability in their attempt to re-establish a inter-
national regime for the governance of technology.®® In so far as Europe
has become something of a technological empire, then it can be forced to
negotiate and compromise over what blockages and impediments it

wants to maintain around this empire and for what reasons.®”

Second, there is a problem of timing. Harmonisation is a spatial anda
political project. The ambition of harmonisation is to make it possible
for technical devices and regulations to work across an extended area.

_ Interconnectivity . .

. the i
- thporms an'd. standards which are so praised in Europe have, like
ything, positive and negative effects. One positive resu’lt Is
,
-that’s nice for the customer and it would normally

oraace the cost. | ut it is completely rigidifies commerce! It blocks
! You have a fantastic example with high definition tele-

vision. They were imposing a standard which was already obsolete

reduce the cost. B

Be imi iti
cause of timing you need to agree politically on a standard which in

ten years or so will be old.”?
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p(?litical parties, interests, networks and lobbies. In its preoccupation
with spch conventionally ‘political’ actors, political science ffils to
recognise the political agency of scientific and technical materials
Con&dc;r, for example, the case of the scientists of the Institur Pasteur.
” Wh‘O Frlticised the current state of beach-water-quality measurement
This is a political intervention; albeit one which is not made in ublic.
It not only makes claims about the quality of bathing water (whicph ma :
be r.elatively uncontroversial) it also makes claims about the com e}—,
’ten.c1es of laboratories, the actions of firms and the direction of Euro é)an
’Poh?y. In this case the technical is political, but cannot be conceivepd of
Just in terms of the motives and interests of conventional political actors
or in terms of the conventional political tactics of lobbies, It is politicai
*aLfrgfunzent which is articulated by technical means and concerns matters
act. ’
et sgch an account of harmonisation only tells part of the story. For,
asa Pohtical project, harmonisation can open up other spaces for y.ublic,
.ohtlcal contestation. Of course, one could point to a rather COI;VCI’I-
ional political split on the scope of harmonisation. For example, there
.are many who have argued that the principle of harmonisation ;hould
be extended to the social domain, and be concerned with questions of
mpl(?yees’ rights, environmental protection, taxation and so on.”’
er.tamly, the idea that Europe has a social dimension has provided t.he
asts on which the support of social-democratic orgaﬁisations for

In the face of such speed, some would claim that public institutions
should simply move out of the way. Capital can be delegated to achieve
the necessary process of harmonisation and deterritorialisation on its
own. All that the public authorities should do is to make sure that public
safety is ensured and that business does not form and exploit its own
empires, bounded by its private technological standards. Instead of
trying actively trying to create common standards based on consensus,
the public authorities should concentrate on regulating the conditions
within which industry can develop and own its own standards, while at
the same time fostering mutual recognition of differences in standards -
globally. If maximising trade is the sole ambition it is argued that the
principle of harmonisation, ‘mutual recognition’, should be extended
“beyond Europe’s borders to include North America.”?

THE POLITICS OF HARMONISATION

Social and political theorists have often drawn, as I have noted, an
opposition between technology and politics. The development of a
democratic public sphere is inhibited by the commercialisation of the
cultural industries and the scientisation of political decision making
Politics has ‘been transformed by the objective exigencies of new
technologies and strategies’.”* Certainly, it is possible to see harmonisa-
tion in these terms. The process of harmonisation has, after all, been
largely removed from any public political scrutiny. For two reasons
First, because it occurs in international bodies which, despite thei rguments in favour of social harmonisation h b

critical importance to government, are still viewed by the mass media a ‘ ‘ on have been successful
if they belonged to another country. Europe is foreign news, and the
mobilisation of the mass media or the political parties at an internationa
level remains limited.”” Brussels, as a foreign and a bureaucratic body, i
doubly Other to the nation. Second, because the process concern
matters which are largely delegated to technical experts, or debated by
restricted groups of bureaucrats and lobbyists. As one political scien

such ha7r8monisation would lead to unfair competition in the single
arket? or there was shown to be a clear scientific basis to it. Accordii

th§: judgement of the European Commission of Human Rights fo%
cample, the age of consent for homosexuals should be sixteen ac’ross
urope. It cited the evidence of a medical report which claimed that

tist has noted following a detailed study of EU water policy ‘one canno hed before puberty’.”®
fail to be struck by the importance of scientific evidence and counte Yet the forms of politi : :
L : O . .
evidence, and scientific dispute, as one analyses d e ) not political contestation which surround harmonisation
, pute, yses documentary sources not just take such forms. After all harmonisation is d
The point is an important one. For it is precisely because of the extra uch with the regulation of objects an d,tCChnical procedurecsozcerpteh ;s
o , as with the

ordinary attention paid to scientific and technical evidence in the for
mulation of European regulation, that it is impossible to understand the

dinarily dispersed and ific in its implicati
lation, . . { nd specific in its implications.3° It - '
conduct of the European institutions solely in terms of the actions of > has far-reaching

ects, but it achieves these through the most mundane and material of
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mechanisms. Revealing differences in the quality of bathing water across
Europe, helps to make the quality of bathing water calculable and
comparable, but it also helps to make it more visible. The same could be
said of all the efforts to develop common standards of abattoir hygiene

following the development of bovine spongiform encephalopathy (BSE).  requisite to the f .

The existence of European competence over the health and safety _ behaviour is ossq Il‘)llmmon of @ market: one in which rational econom

standards of abattoirs was said to reveal differences in standards and ' Yet the harIr)noﬂl~ © ¢

practices across Europe. The procedures of British abattoirs were found nor does it result liiattf: f(())frEu?)p © lsfngt as casy as one might imagine
, ! mation of the frictionless space of the neo-

inadequate. What appears to be a technical matter can become a political
event with unexpected ramifications and ‘untechnocratizable conse-
quences’.®! Technical practices can open up the space of political
contestation, without being reducible to politics as it is conventionally

conceived. the righ '
t t . . ..
_ the right technical specification, it is possible to make a call on a mobjl
ile

’/,hberal political imagination. To be sure

o . )

, urrnpsmsons between previously divergent ’te
Ope are made possible. It becomes possible t

many connections and
chnical practices across
0 compare measurements

A TECHNOLOGICAL MARKET

How is it possible to erm a market? Ec.onomists have sometimes thought different places may be sj il i
that markets have a kind of natural existence. That all that was required x oratl st appear 10 be e o ak Fo o e
. . b 4 it e nS
was the eradication of impediments: whether they are due to tradition of ﬂeXibilit’}’ Thefeasits alf ces to'lbe kg oy cerain vork ¥
. | \ . ecessari
to cul.ture or to legal differences. But as Michel Callon ha.S argued Harmonisation is necessaril g pre e spenor.”
there is nothing natural about a marketplace, or about the rational eco- be ifn’mediately reco n'b bly o studente o s e i,
nomic actors that are expected to inhabit one. The agents of rational omplexity and e is contly Ao & oo ity
’ e | onal n . n
economic calculation, in the way that is to be understood by economists, e ol fchicring complete uniformit :
| | is
‘have to be made. Moreover, they have to have the instruments, sites and In her book After Nasu Maril y
her re, Marilyn Strathern r
] eminds us that the id
ea

techniques with which economic calculation is possible. Graham Bur
chell has made a similar point. For neo-liberalism, Burchell argues, ‘the

rational principle for regulating and limiting governmental activity must  simply that the *enablj

be determined by reference to artificially arranged or contrived forms o onstruction of the el g ey <xis. I oy ey e
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sones have been surprisingly difficult to define and police. And far from
being established as a smooth technological zone, the boundaries of
Europe remain internally and externally fractured. Technological edifices
may need to be continually built and ripped apart. They are full of
imperfections which may be noticed only when attempts arc¢ made to
remove them.®® Mrs Thatcher, who signed the Single European Act,
which gave such great impetus to the harmonisation process at the end
of the 1980s, thought she was ensuring that Europe would not be
dominated by a huge central state and a large Brussels. At one level she
was right. Brussels has not developed into a large bureaucracy. She, along
with other European national leaders, ensured that the Commission
remained small and could never grow to the scale of a national adminis-
tration. But at another level she was wrong. For the strategy of

harmonisation allowed the European insitutions to knit together, in an.
f quite diverse technical practices across
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of which required coordinated action at a European level.>* This was
a traditional sense of technological network which, since the nine-
teenth century, had provided a justification for action by the authorities
in the national and international public interest. Europe, in this view,
required an information and communication infrastructure — an infor-
mation motorway — in a way which was analogous to the national public
interest in the telegraph and railway networks of a century earlier, and
which also would be able to compete with information superhighways of

North America.?*

But elsewhere the idea of the network was used in quite different ways
and referred to different objects. For, in the European institutions, it also
came to signify decentralised forms of organisation and intervention
which were less organised, and yet more coordinated than the invisible

~ hand of the market. A network in this sense was a more or less loose

socio-technical association, not a technological infrastructure at all.
To participate in this kind of network required partners.?® The metaphor
of an unformalised marriage is an appropriate one. For, operating as if it
were a huge dating agency, the European Union sought to provide the
conditions and resources within which persons and organisations can get

_ together with others. Networks were formed amongst professionals and

practitioners and supported by programmes with names like MEDIA,
MONITOR, ESPRIT and SCIENCE. Such networking activities did not
provide large levels of financial support to participants but they were
expected to create more or less loose associations of experts who would
meet, collaborate and participate in the development of European pro-
jects.*® Partners could be found on the World Wide Web through a
computer database, arranged via a specialist partnership agency, fixed by
Commission officials, or encountered at European ‘Information days’ in

Brussels.”” Europe provided the framework and the rationale for such
_cosmopolitan relationships to develop. There was a sense in which the
network was used in the European Union as a way of both transcending

the political conflict between social democracy and neo-liberalism, and
as a way of developing a form of public intervention which would
animate social and economic actors instead of creating a dependent or

protective relation between the state and its clients. They were, in this
sense, an instrument of what Jacques Delors called, drawing on the theo-

retical vocabulary of Jacques Donzelot, an ‘animator state’.?® Networks

were reckoned to be particularly important both in innovative and “infor-
‘mation intensive’ industries such as human genome and climate research,
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active European citizen.*? In this way, information technology was at the
centre of a broader vision of Europe’s future. For with a shrinking
proportion of the planet’s population, and a high cost workforce, the
European economy would have to compete on the basis of its ‘added
value’. Europe would have to be a ‘knowledge-based” economy and a
‘knowledge-based’ society.*> As participants in such a society Europeans
would need to be continuously up-dated and retrained.

A second dimension of the Commission’s project for the European
information society marked a more complex departure. Up until the
1980s the European institutions’ concern with the existence of social and
cultural differences had been limited, articulating a commitment to
diversity, but in reality doing little to support it. The role of the European
institutions was to reduce difference, eradicate barriers, even if this

meant restricting the flow of commodities and persons from outside of

Eurove. In these circumstances, ‘cultural diversity and heterogenei
P > Y 23

have been circumscribed by the forces of centralisation, standardisation
and unity’.** Indeed, inside the Commission, the idea of ‘unity in
diversity’ had moved, according to one observer ‘from optimistic ideal to
virtual self-irony’.*> As we have noted, culture was considered marginal
to a political project built around legal regulation and economic and
technological harmonisation. Within the European institutions, cultural

policy remained impoverished and underdeveloped.*®

Increasingly, however, the Commission’s position became more com-

" plex, if not contradictory. In relation to technology, ‘diversity’ was, at
least in principle, considered a resource as much as a problem. It was
something that the Commission should promote and not just reduce.
After all, it was part of the essence of Europe that it was diverse, and part
of the role of the European institutions to foster and develop this
diversity in so far as it was valuable to do 3o. According to the former
Commissioner for Research and Education, Antonio Ruberti, ‘although
it is a handicap in some respects, for the most part European diversity
represents a trump card’.*” The new concern with diversity was, more-
over, in the Commission’s public view, intimately connected to the

convergence of the media, telecommunication and information techno
ogy.*® Articulating a mechanistic view of the consequences of techn

logical change, the Commission’s public prediction that the development
of the new communication networks would serve to support rather than

to threaten cultural diversity. Europe’s regions ‘can expect’, the Commi

sion stated confidently, ‘new opportunities to express their cultural
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Bureaucracy may be an inappropriate word to describe some of the
work of Directorate A, if by bureaucracy we mean an organisation which
is governed by a commitment to political neutrality and the impartial
execution of formal procedures. For at least a few members of this
Directorate did not identify themselves as bureaucrats, but as intellectual
outsiders seeking to act on the workings of the Commission from the
inside, through the deployment of expertise. One researcher, who
worked for a unit called FAST (Forecasting and assessment of science and
technology) in DG-XIIA had been interested in labour-process theory, in
Gramsci and in ethnomethodology. He expressed his institutional
position in the following terms: ‘[Individually] we have an awful lot of
autonomy, which makes it important for us to go through the whole
hierarchy and especially to jump between institutions and promote the
viewpoints of each of us [in FAST]. We have our own networks, and we
write our syntheses and we promote our own recommendations for
Community policies . ..”** Another senior figure’s intellectual and politi-
cal position derived, in part, from Marxism and systems theory, but was
also, in his view, comparable to the position adopted by some scientists.
FAST was a ‘scientific militant about the human and social utility of
science ... a scientific militant like Prigogine is [a] militant for the new
alliances . ..”** Its function was to open up controversy about the social
dimensions of science and technology in the Commission and to conduct
a ‘resistance’ against dominant positions including, above all, the ‘com-
petitiveness ideology’ which conceived of the function of scientific and
technological activity in narrowly economic terms. Elsewhere in the
Commission the role of the intellectual existed even at the highest levels
of the organisation. A senior official in the research unit working under
the then Commission President Jacques Delors, the Cellule de Prospec-
tive, suggested that his group functioned as an intellectual animator

operating through inter-service discussion groups which cut across the
formal boundaries of the Commission bureaucracy.””

The sense of ‘militancy’ and autonomy of FAST and the Cellule and
their commitment to certain intellectual doctrines was, as Pierre Bour-

dieu would say, a strategy of social distinction within the Commission

bureaucracy.’® It allowed them to take a long-term view of the sig-
nificance of their work. But it was also intended to have effects. The

proposals and research reports written by DG-XIIA did not function just
as a form of legitimation, nor were they merely ideological or ‘intellec-

tual’. They were intended to bring the ‘social’ and the ‘technological’
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Elelrlnelnts of the Eurqpean project together. Although the members of‘the
ellule and FAST did not consider themselves future researchers they

Jearll:. .. ..I would say the decision [about science policy] is not

decision, it’s how you can make so many allies, and this pro in
Europe] which has been very successful up tc; now, i P rte fo
successful right now . . e
Andrew: So how have the allies been created or mobilised in the past?
Jean: One of the major solutions was the East-West direction P%;é

aybe less
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easily. Today, things are moving. Things are more complex. We are not
in a protected market ... we’re losing allies, [but] we still hav§ a
budget and the solution will be how we will adjust to globalisation
[and] the interaction of many more actors in the process, societal needs
and so on

But if the European Commission had to confront the complex reality pf
Europe in the period after 1989 it also had to confront the leggcy of its
own institutional and technological history: the marks anq residues left
by earlier interventions. Historically, the European instltgtlons had once
displayed a remarkable commitment to nuclear power in general, a}nd
nuclear fusion in particular. Indeed, the Commission’s own lgboratorles,
run by DG-XII, had once been primarily devoted. to civil n}lclear
research.®® For in terms of the emerging interest in Eurppe in the
complexity of the social and the technical,\.such a commitment was
misguided. For nuclear-fusion research was highly centrahse.:d, and the
generation of power by nuclear fusion, if it ever .proved possible, would
necessarily be concentrated in a few facilities. Michel FoucaulF ha’td once
noted that social and political thought had yet to cut off the king’s hea.d.
But in political terms, nuclear fusion was undoubtedly an absolutist
solution: a technology in which all power flowed from a cent.ral source,
outwards. It was the antithesis of the kind of politico-technical regime
favoured by the proponents of complexity in DG-XIIA. Or}e FAST
researcher expressed the opposition between the economlstf and
sdciologists of DG-XIIA and the view of others in DG-XII thus: ‘None

of us love nuclear power. You will find people here [in DG-XII] that live

for nuclear power or for big machines: they find them beautiful.
Technology can have that fetish aspect . ..”*° The problem, however, was
not just one of fetishism. The fixation of DG—XI‘I on advancejd
technological research could lead to neglect of the different ways in
which technologies may be used, and a neglect too of the more mgndane
but perhaps more critical role of technical standards and regulat.lons to
the European political project.®’ While the European Community was
committed to harmonisation, its research programmes were not neces-
sarily oriented to the pursuit of this objective o, if they were, it was
sometimes in an inappropriate way.®* In effect, there was a d}S]unCturﬁ:
between the technological project of European integration which hgd, as
we have seen, come to involve the harmonisation of a whole series of

mundane and technical instruments (such as procedures and devices for |
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assessing the safety of toys, or the quality of river water), and the
direction of research policy which had been geared towards the
development of the most prestigious and most ‘advanced’ technologies.®*
In Raymond Williams’s terms there was a conflict between an emergent
culture in the Commission, which emphasised the complexity of any
proper socio-economic evaluation of technology, and a dominant culture
which stressed the values of technological innovation and competitive-
ness above all else.®*

In this situation, part of the problem confronting those in favour of
change was the problem of changing the culture of commitment inside
‘the Commission to such absolutist technological solutions — whether
based on nuclear power or on more recent information and environ-
mental technologies. Indeed, many Commission intellectuals and social
researchers saw themselves opposed to the dominant view of officials
working for DG-XIL ... for the mainstream in DG-XII believes that
research on the environment should be restricted to its technological
aspects’.®> While they worked on quite specific research projects — such
as examining the current state of biotechnology research in Europe ~
they also had a broader agenda. One which was both political and
intellectual at the same time. In theoretical terms this was expressed in
térms an opposition to the linear model of innovation: the idea that new
products resulted from innovative technology, which in turn resulted
from advanced scientific research. One framed his critique of the reduc-
tionism of the linear model by reference to the work of evolutionary
cconomuists, such as Christopher Freeman and Luc Soete: ‘So now we
come to a more complex view of research where there are a lot of
mediations through which research can influence economic and social
welfare. So it makes us more modest, if you want and it leads us to look
more at the use of technology; the way that technology is incorporated
into the organisational framework of companies and public institu-
tions’.®® Not Big Science but modest science.

- The need for more attention to the complexity of the social and the
technological could be further justified by a consideration of Europe’s

diversity. The notion of ‘unity in diversity’ had always been, as we have

noted, a key feature of the rhetoric of European integration, but one
which was not worked through in the development of policy. But an
attention to the complexity of technology suggested a way of reworking
the notion of diversity in a more productive way. On the one hand, the
idea of a common European policy failed to recognise that research
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and the family.”? Tt seems that the notion of the netvxcrio; a;l S Of
become too pervasive in the Commission to be owned by a ytO h,avé
tied down to any one particular sense or point of reference, or s
oint of origin. As we have scen, for the European b0 !
missioner responsible for Research and DeVleoPment, Antgmo fl{li) fe:}tllé
the idea of networking had become the principle governing a

ticular the work of a person in DG-V

simply one p
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On the other hand, there was the issue of scale. Europe has always
been thought to be bigger than any of its individual constituent mem-
ber states — a supranational political entity, a federal political system,
a super-state. Increasing the scale of Europe was an ambition, even if at
the same time it generated hostility and anxiety from those who viewed
this enterprise as a threat to local cultural differences. The concept of
subsidiarity” set down in the Maastricht Treaty on European Union
stipulated that the European institutions should only do things which
could not be carried out effectively by the member states acting on their
own. Without doubt the principle could be interpreted in different ways
implying different accounts of the relation between the functions of the
Community and the functions of the member states. It could suggest, for
some, that the nation-state should be, and would continue to remain, at
 the centre of the European political system.”* Europe was, in this view, a
 space marked and divided territorially.
~ But when seen in terms of networks, this vision could be radically
changed. For a network could both cut across national borders (and

hence be ‘European’) and yet, in containing only a few elements, be much
more localised than any nation-state. The point is made by Marilyn
Strathern: ‘networks can take any scale — have the power to cross differ-
ent organisational levels — precisely because each relation invokes a field
~of embodied [social] knowledge about relationships’.”” Seen in these
terms, spatial differences can be collapsed, and reworked. Indeed, for the
intellectuals of FAST and the Cellule, the notion of the network offered
‘a more profound account of subsidiarity than the one entertained by
the heads of the member states at Maastricht. For it implied that the
European Union could, in some circumstances, operate at a lower level
than the national governments.”® In comparison to the European
networks identified through socio-economic research, individual nation-
states could be both bigger and less well integrated. They were geo-
graphically extended, but not necessarily internally well connected.
Research on the sociology of local industrial networks suggested there
_Was sometimes a greater connectedness across national borders than
ithin the territorial boundaries of nation-states. The structural analyses

f systems theory suggested a similar view, if for different reasons.
senior figure in FAST put it thus:

~ We have to get away from the linear and hierarchical model of the in-
franational, subnational, national and international and so on. To my
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mind there are now five major spatial and temporal systems [the city,
the region, the national, the regional-continental and the global]
which are not in a linear-hierarchical top—down or bottom-up rela-
tion to each other - they are overlapping using different temporal
scales and different systems and connections.

Despite the remarkable attention paid to socio-economic accounts of
technology in DG-XIIA and the Cellule, it would be misleading to
suggest that they had a straightforward ‘impact’ on technology policy.
After all, the documents coming from the research units and think tanks
were only a small fraction of those that came across the desks of those
officials given a responsibility for drafting or editing. All too often the
interventions of the intellectuals came too late, or in an inappropriate
form or language to influence debate at critical points. Or they were
pitched at an extraordinarily abstract and general level. At a FAST
conference held in Wiesbaden in 1993 a remarkable attempt was made,
involving a hundred researchers over the space of three days, to condense
the results of a vast body of research on the complexity of the global
technological and economic system into five short ‘bullet’ points which
could be presented to the Commission later that summer in an effort to
influence policy.”® The notion was that only if arguments about the
complexity of technoeconomic systems were put in a simplified form
would they have any chance of convincing senior political figures. This
particular effort failed.”®
Some people were clearly more successful or more skilled than others
in developing the informal personal connections within the bureaucracy
necessary for their work to have any chance of being translated
elsewhere.®® One university economist who had carried out contract
research for DG-XII thought that his work on technology was influential
because, through his father’s acquaintance with Jacques Delors, he had
managed to get the Commission President to sign a short preface (which
he had himself written) to the book deriving from his work. He reckoned
that my concern with political rationality and technology was naive in
failing to address the importance of familial and social connections;
a reflection of the (British) belief in the real existence of disinterested

bureaucratic administration.®* I had to agree. In any case, whatever -

their success in being heard or read, the degree to which officials’ and
researchers’ projects could be turned into action was necessarily limited
given the strength of earlier commitments and other alliances made by
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. . . 3 . . . ‘
ltlhe Comm13319n. W1th time you have obviously many more people who
, aveh a vested interest in 2the ongoing actions and it’s much more difficult

, .
0 change the system’.*” The Commission militants sought to effect a

radical re.\ivorklr.lg' of the idea of the network, but they were realistic
about their possibilities for success,

A NETWORK STATE?

_ In the third volume of his recent study of the Information Age, Manuel

Castells Writes of the European Union as ‘a network state’.?? His a
ment, 'WhICh draws on the work of international relations th.eorist i an
explicitly functionalist one. Europe has become a network stalst’ " Eﬂ
argues, ‘because of the need to accomodate various centres of natie’ T
and regional political authority across Europe and, at the same ti . i
respond.to the forces of globalisation. ‘Available ’evidence and IrTel:ec, t(;
fiebates in Political theory, seem to suggest that the networf( state W?Ilh
its geometrically variable sovereignty, is the response of political s : t :
to the challenges of globalization. And the Furopean Union ma };)S etI}Tll X
clearest manifestation of this emerging form of state }r,obe ble
/characterlstic of the Information age’.®* Elsewhere, in his th’reg lal .
study, Castells is clear that the study of technology’cannot be se Ny uin c(;
from the study of society: ‘since technology is soclety, and societ pcalral .
be understood or represented without its own tools”.85 The o}ilntaiI;nOt
important one; yet when he comes to the study of governmerE)t Caste‘illrs1
conceives of networks as purely organisational and political’ and
distinct from technology. The organisation of Castells’ (Euro e’an) ner.
work state’ is a reflection of the forms of technological conﬁectionnit_
ﬁnds- els.ewhere. Despite his own insistance that information and ¢ :
munication technology play a central role in political and economic ?'rfm
Castells’ ‘petwork state’ is a purely ‘social’ organisation, devoid f iy
techn'olog,lcal elements. Thus, the notion of the networl’< has a c? abriy
function in Castells’ analysis. On the one hand, information and Igleldi:

~networks have played a central role in contemporary forms of economic

and socigl restructuring: ‘particularly important was the development of
netyvork;glg as a dynamic, self-expanding form of organization OP; hu X
actlvty". On the other hand, political networks (conceived of as vIvTallan
of sha.rmg. sovereignty) become part of the solution to the proble y;
globghs:altlon, which is itself partly a technological one ges itmh(')
continuing insistence on the importance of technology to e-conof;lif anlj
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political life, Castells splits off his analysis of politics and government
from his account of technology. In Castells’ account, technology and
government are bound together by a functional interdependence.

In chapter one, I have already suggested why we should be cautious
about using the metaphor of the network in talking about both politics
and technology. However, Castells’s analytical strategy is interesting
because of the way that it replicates the functionalism and technological
determinism of the dominant political discourse of the European insti-
tutions. In Europe and elsewhere, it is thought that the development of
networks of media and information technology will solve many of the
problems of democratic participation, community and empowerment.
At the same time, social and organisational networks are reckoned to
provide the basis for the formation of a more enterprising, innovative
and competitive technological culture. Europe is nota network state. But
the European Union is a political institution in which the model of the
network has come to provide a dominant sense of political possibility.
As we have seen, internal political opposition within the European insti-
tutions does not necessarily contest the importance of the idea of
network. It has instead sought to rethink the idea in a way which cuts
across the distinction between the technological and the political senses
of the term, and introduces a sense of the irreducibility of problems to
cither ‘political’ or to ‘technical” solutions and the complexity of the
spatial forms generated through the development of technology. While I
remain sceptical of the value of the network metaphor, given the way that
it has become so closely associated with a certain view of new media and
information technology, I remain indebted to the Commission militants’
sense of the complexity of European space.

MISCONNECTIONS

The various projects of technical harmonisation and the diverse Euro-
pean network programmes are united by a similar ambition. In this
ambition Europe is to become a more or less homogeneous set of tech-
nological zones which both maximises the mobility of persons, skills,
technical procedures and scientific objects and intensifies the density of
technological connections. In practice, this ‘European technological

zone’, in so far as it can be said to exist, is far from homogeneous

and well connected. First, as I have noted above, there is only a limited

degree of coordination between the ‘harmonisation’ and ‘networking’

“ lishment of a stable framework on whic
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olicie i
Einds 0sf E)efdtlfrlle(:) lI;Z)Ui.clrll these circumstances, one should expect that the
g o chnole i ;ffzone formed through harmonisation and network-
et nave éqc e 1 e;elgt forms, and. will not necessarily be mutually
nipportive: Secon i'ljsl ave argued in the previous chapter, harmo-
A t},le ‘differerll t‘e y t(; remain, an ‘1mperfectly completed project.
Euope s et reg;fatory anq sc1§ntiﬁc practices current across
zone’ works imperferé?g w;tfiilclf i;:;:;i’ lf ‘Itge Eucf e of o noloical
of the EU, it also extends beyond theseobri;n;alilile " Fir e e embers
' s. Firms and -
lr)r:lesrilrtlse,sxszv}‘lzit?;r ér; Korea or Turkey or the United States, who Wisio:(f r(;10
Furoos e ;gip; Ia;(:zn Eiralwn 1;nto the web. At the same time,
IarlgerhUS, Japanese or global cr;l:f}i,gui:?i?;smore orless nvegrated inro
Eurr; ;eznnfgith (rzlf(l)allgt?r Il 1ntr0duce.a‘furth§r complexity to this image of
erty e o Irlgacal zpnfs. This is the institution of intellectual prop-
e S " Cﬁplﬁa list economy, the acquisition of IPR is of one
o o ey w gff riv“;' 1cd innovative activity is rewarded. IPR allow
Paomemation of I;, ) ahlsi technologllcal zones, access to which requires
pent: Yetas shall see, ther§ I a tension between the develop-
earch networks, technical harmonisation, and the estab-

property rights. h to base claims to intellectual
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INTELLECTUAL PROPERTIES

AN INVENTIVE SOCIETY

European scientists and engineers, it is of.tctn said, are very }slgood.atv 1;1\;:‘1—
tion; less good at protecting and exploiting what thiy avebln o thé
Europe should be both guilty and proud. Proud of.i e ri)umt (;:}rle ! the
Nobel prizes that have been won over thle years. Guilty abou the

i i its I ommon moral tale says
nological failure of some of its 1ndustr1.es. This ¢ ; ral tale says
a great deal about the importance of 1nt.e!lectual property in a schno
logical society. Inventive activity has a critical place in accounts o wha
it is to be European. And Europeans reclfon.that thelr inventive activ ty
should be rewarded in the future.” Invention is c0n51c.lered an 1nve2tmenl;
and the claims to intellectual property protect that investment. : $ Sﬁcd
the notion that there are rights to inte3llectual property (IP]?;) zs io
a economic and a moral justification.” The economy bgne ts due
the moral activities of its individual mf—?mber.s. In tl_lese clircumtf.targe:?
the acquisition of intellectual property is an 1ncre.asmgly hey objec \ift.
whether for the industrial corporation, the nation or t elur}lvers a}sf
laboratory.* In the nineteenth century, a mea.surg of population :lv
often used as an indicator of national Well—’b‘elng: By cgntrast,d to a)lf,
measures of research and development activity, innovation and intel-

lectual capital have been turned into one of the cleargst 1nd1c;.11t0rs of
the health and creative productivity of the economy.® The failure to

be innovative, and hence the failure to modernise, is afmi)ral oneci
Measurement of innovative act7ivity serves to reveal the failure, an
i basis for its solution. ' .
eStglzliluérlse, along with other claims to property, claims tohmtellecu;ag
property circumscribe the conditiqns under Whlch Ot}clle: jve.a;CtZ b:
ordering and reordering technological connections and borders; b
lishing what can be used where, by whom, and in what situations. Rig
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of way are restricted. Paths are blocked. Technological zones are
established, and given the legitimacy and protection of the law. In prin-
ciple, it should only be possible to copy or use something which is owned
with permission. In practice, others must pay for use, or work out some
way of evading such claims and border controls. This is an era of gate-
crashing and piracy, hacking and cloning, encryption, cyber-crime and
patent protection.® Gaining, protecting and evading claims to intellec-
tual property is a business practice, and the successful acquisition and
defence of intellectual property is of critical economic importance to

the dynamics of inventive industries such as media
biotechnology and software. At the same time, the protection of

reach and effectiveness of intellectual property law has become a
significant element of US and European foreign policy. According to one
witness in a House committee hearing on intellectual property law held
in 1980, ‘innovation has become the preferred currency of foreign
affairs’.” Sandra Thomas confirms the point: ‘the US grants favoured
trading-status only to those nations which have comprehensive intellec-
tual property protection . .. pressure has been applied in the form of
retaliatory tariffs on imports from [those] countries [that do not have
such protection]’.' For the World Intellectual Property Organisation
\[ (WIPO), ‘the patent system is the ultimate means to disseminate tech-
i nology’. The industries of less developed countries are enabled to adopt,
and to benefit from, Western technologies, but not to copy them for free.
Such industries have to exercise a trade-off between being able to
produce goods cheaply, without having to pay the costs of licensirig, and
having better access to Western markets and capital. Through such
pressures, the patent and copyright system may be gradually extended,
thereby forming, in principle, although not yet in practice, a global legal-
technological zone.!!

This brief introduction suggests why intellectual property rights have
come to be so central to government of a technological society. On the
jone hand, the acceptance of the importance of intellectual property rights
{} isreckoned to be both an imperative and an incentive for those who wish
| to be part of an innovative culture. On the other hand, the acquisition



POLITICAL MACHINES
106

i central
and contestation of claims to intellectual property has become a
art of business strategy. . s
P If intellectual property rights play a key role in t}}e gox:)emething he
technological society, they should not be thought 0 ails s hing like
a stable legal framework. The ends of the technological zones ab'l.Se e
1 1
with intellectual property rights may be ﬁlfﬁcullt to deﬁtne;l :;am ; e
i i i i tual property
i in which claims to intellec 1
o e oo d hange. Marilyn Strathern
i d may be forced to change.
often be undermined, an . e D oerty
i in which Western notions of inte oper
has written of the ways in w ! : perty
are problematised in their encounter with Melanes’lairzl cultt;;e, v;r1 5
d'ffpent sense of ‘persons’, ‘artifice’ and ‘nature’.”” In t LS ; atp b.,
atet i e destabi-
I argue that the basis of intellectual property claims may als}ci e
lised through political and technological developrﬂrlldclzlntsﬁ mttocr:1 e a.bout
d two arguments. The firs
The chapter revolves aroun ; : is about
" intellectual property in general. Claims to intellectual gropetr:y 1tn(v Ve
i j subject (owner,
isati invented, created) object and a
categorisation of both an ( 1, creat ) 1 subject fowns
i imply a distinction and conne .
inventor, author). They imp | nnection between e
i i or invents the technical obj , as
two. The social subject forms ven bt v, o
i ject, 1 ht to be distinct and separa .
technical object, is thoug B e e
i i tion. Thus, the connection be .
circumstances of its produc ! ction between the o e
i igi sserted, but it must also be, 1n
and its origins needs to be a , bu 1 12 certain sense
i laims to intellectual property 1
denied. Those who make ¢ : mon-
strate a point of origin. Yet it must also be possible to use and hto reé)d e
, . 0
the object in other places. In this way, ob]ect.s can bEIF:}}(lg a Cglgaims i
treated as property; in some cases as a commodity. Est.a ishing laims t0
intellectual property involves work: the work of forming, separating

istincti i jects and tech-
making connections, and distinctions, between social subjects a

nical objects.

3 ] j iviti ims to .
But. in so far as IPR relate to inventive or creative activities, cla
b

i . For in
intellectual property may also be problematic and. contes‘tablekinds o
it inventing new objects it may also be necessary to m;/t'mt new oy
i ; ; tion i
L eubi i hat the social subject of inven
 subjects of rights. Who or w . - the
i itseif be up for grabs. It may not only be possible to contest whethe

e et
object is novel — and the result of the work of an 11n()11\111dual sa\llg ¥
j e). It may ,
i be a person or a firm, for examp )
e e ificati f the subject as an appropriate
i test the classification of the subj : :
O s ies applied to the subjects
j i tent can the categories app
subject of rights. To what ex cat . c sublect
of iiltellectual property rights (authorship, invention and so on)Omic sed
in different situations? On what basis, and with what econ
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moral justification, is it desirable that new technical objects should be
considered as properties to be exchanged and bought and sold? How is it
possible to reconcile the economic or social justification for intellectual
property (private intellectual property is a public good) with a natural
and ‘moral’ justification (an author has natural rights to the products
of his or her creative activity)?'* Consider a number of contemporary
examples, some of which I discuss in further detail later. Is writing com-
puter software a form of authorship, or does it involve design or inven-
tion? Is it desirable for intellectual property claims to be made in relation
to so-called indigenous knowledges?'* How is it possible to define the
subject of rights within the context of a complex division of labour? And
should it be possible to claim ownership over parts of the human body, or
sequences of the human genome? Intellectual property, a field of extra-

ordinary technical complexity, is potentially a fertile zone for political

controversy.

Intellectual property rights are said to exist in order to secure the
future of an inventive economy and a creative society. But what if that
society and that economy are themselves being invented? What if the

 political as well as the technical order are in a state of flux? The second

theme of this chapter is the intersection between the problem of defining
intellectual property rights and the development of technical standards

and research networks. The intersection is a complex one, appearing in

different situations, and constantly changing. In this chapter 1 focus
again on the European Union, although similar arguments could be made
in relation to other global international organisations. Here, I argue that

_the European Union cannot be seen as something like a ‘political and

economic order’ within which the development of intellectual property
rights occur. Rather, Europe is, as we have seen, something of a techno-
logical invention itself; still in the process of ordering.’ And intellectual
property rights themselves play a critical part in the invention of Europe
and in the constitution of the European Market. Conflicts and contro-
versies over what intellectual property rights are, and what they can be

applied to, are also controversies about what Europe should become and
_ what form of unity it should have. Consider, for example, the debate over
the design of patent protection in the EU. Seven years after the so-called
‘completion’ of the Single European Market in January 1993 there

remained no common Community Patent.!
entees are required to pay substantial costs to translate patents into the
different languages of the Union, and it has been quite possible for

®In these circumstances, pat-
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e s
i i ing infringemen
i different rulings concern 1
| courts to come to : ngemer
natlona‘ ’ +.17 A Community patent would be eco ally
O e o porente i ing the costs of translation,
desirable for patentees, dramatically reducmg A,
d increasing the cffectiveness of the law in .prote}ftmg.tizens nehs,
?tn ould. however, serve to undermine the prlnc1[1>Ie that ci
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Similar arguments cou. _
formation of a global regime of inte perty right
controversies over what intellectual prop;:rty rig ‘ p,p oM ey 10
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bf)ntroversies about the organisation of the globlaill ecorlrllolrnecV nd focus !
. i isation later. Here, however,
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WRITING SOFTWARE

Computer software has always hgd an uncertalkrllnirll(c)l
in the law. Intellectual property rights over tec g
been governed by patent law. tPt
nce to accep
lslca)lfstvl\)z(:;rel.11’51;‘11C§c1>rn[>uter program h_as been regar
instructions to a machine, which itself can
Intellectual property law is framed around an opp
and techniques which may be inve

paten : :
like a physical object or a technique. )
and technicality, computer software operate

 the same terms as literature, there was nonetheless a continuing
with the link between creativity and the notion of droit d’auteur in the

 Romantic conception of the creative act, the author is a
_ subject whose creativity is expressed in the work of art.* This fuclled the
_ emergence in continental Europe of regimes of moral rights — which
_ protect the personality of the author as embedded in the work —
 alongside or in conjunction with regimes of copyright, which protects the

ceonomic interest of the author in exploiting the work as a commodity.
problematic status
y have historically
atents protect inventions. However,. tkcllere '
hat patent law could ever be app}le .to:
ded as a way of issuing
be the object of a patent.
osition between obj ects
nted, and immutable literary or a'rtlstu; ,
works which may be created and inscribed. In effect, the application o

mething

law has tended to assume that technology had to .be o) b.l.tg
" b 20 Yet in its immateriality, mutability
s across and outside the

order to account for the problems posed
~media technologies such photography and film.?* In 1985 the law was
- modified further and the ideal of droir moral weakened in order to
incorporate software. The shift was a significant one. As Edelman notes,
‘we are no longer in the “purity” of the droit moral, but heading towards
a “copyright d la francaise” % in which intellectual property is ascribed
_not to an individual person but to a corporate body. In German law the
position was different still. For the criteria for the award of copyright
relied on an estimation of the quality of the software in comparison
to the average produced by the market. Estimates suggested that 90 or
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terms of this opposition, making legal attempts to fit it either into the

category of technical invention or ‘literary work’ problematic, both in
principle and in practice. So if software is not a machine, can it be
conceived of as a literary work and hence governed by copyright?
Perhaps. But only after some considerable modifications are made to
many of the basic assumptions underpinning the idea of the literary
work. And even then the law may not be effective.

Consider three problems. First, there is a problem about the originality
of software. What makes software original, and hence the possible object
of IPR?*! In this respect there has been a difference between different
national legal systems. In UK law, the term originality simply meant that
a text has not been copied, whatever its actual merits. In France, by
contrast, orginalité has been taken to imply some individual effort
‘beyond a mere expression of automatic and constraining logic’.?* As

David Saunders notes, French law did not conceive of software in exactly

concern

French legal system.??® For the continental European tradition copyright
law has been based on the notion that the author has a special bond with
his or her work which is not reducible to the relationship between a work
and its owner. In this formulation, which is closely associated with a

n aesthetic

In effect, the law presupposed and supported a certain version of creative
subjectivity, albeit one which, historically, has had to be modified in

by an earlier generation of
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act as a spur to creative endeavour, the d
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zones in practice. In effect, the
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scribe and de;ilr(l)(liltdllnFeroperablhty firms can very effectivelydcliffslrlilt
recognised in the 199eilr]50Wn teChn(.)logical borders.*! i
Sinputer programs, Acti uropean directive on the legal protecti
Somam L o;gdems. rtlcle 6 defends the right to de-compile a co o Ef
‘make anothe £ to obt.am information which is necessary in Pzi’flg X
decided nottr program interoperable.”” Thus, ‘even if a l'y i Zr .
o re . > imite
erthel CVCE.II the standard information to oth 1ted group
. ertheless be available to all third parties i hers, certain acts will
(competitive) produ . n case they want to d
cts that are o develop
Ineffect, th . Inter-operable with th
, eE . the sta > 33
) uropean directive asserts that some way must exi Itldard .
XISt to cross

protection under German law.>”

Second, there is a problem about how to distinguish between idea and
expression. For copyright law has protected the particular form of
expression of the author but not the ideas which are expressed which,
according to a liberal conception of the public sphere, could and should

" be reproduced and contested by anyone. It should be possible to debate

ideas, but not to plagiarise the manner in which they are debated. But the
pression is always

existence of a clear distinction between idea and ex
¢ least in the development of software. For
computer software contains a complex hierarchy of interconnected codes
which range between mechanical operations (machine code, assembler
) and more or less relatively sophisticated programming lan-
‘even in the latter, there is a question as
t0 how mechanically initial ideas are inscribed in design or program, and
how much this process is itself creative translation . . . the difficulty, then
is to define which codes may legitimately be protected and licensed since

creatively “authored”, and which copied without payment since mechan-
ical process or simply “idea”.”

Third, there is the problem of the mutability of software: the difficulty
of defining its identity and boundaries. For as a particular piece of soft-
ware may evolve as it passes through the machines of different pro-
grammers and users, it may be difficult to create an authoritative and
stabilised piece of work. Continual translations and retranslations may
+29 In an interconnected system it may be difficult to establish the

occur.
or the original artefact. Moreover, although much

location of the author
scientific and technical work is oriented towards the stabilisation of facts
difficult to achieve in the

or artefacts in particular forms, this goal may be

" case of software and, indeed, in some cases may not even be desired.*
The standardisation of software in the form of well-defined packages i
difficult. There may often be the temptation, the possibility and t

mic incentive to make minor modifications. The problem thenis to

potentially problematic, no

program
guages. As Georgina Born argues,

This danger is

terest of some companies to police thei
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) 01 s Si

q it has become.** Nor is it clear
is and what is not a legitimate act

econo
define what the possible subject and what the possible object of the La at the law is the only way i ich i
is, and to stabilise the subject and object at a particular moment. ined and boundaries Ohy l‘rjl VIVthh m,teHeCtual mmers and oo
In Europe, the effort to find a resolution to these problems has taken rers use technical as Wpell aCSe le.g ri prlacnce’ inorder to defond b e
. al solutions in order to defend
what they

particular form. At the root of this resolution was a tension between t
ideal of Furope as a zone which is connected, discussed in previo hnological zones. Such .
chapters, and the protection of intellectual property. For although ¢ - Such technical
possibility of gaining intellectual property rights was and is expected

methpds include programs which
rmation on the basis of electronic

yment, encryption t i
echniques and form
rms of ‘fingerprinting’ i
g’ which
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identify the owners of images or data even after the original data has
been modified by others.>® The vast social machine of the law is sup-
plemented, it seems, by certain less costly technical devices. Indeed,
according to one commentator, ‘copyright as it is known today, will
become increasingly obsolete ... replaced by a combination of various
system-based mechanisms — cybercops - to effectively deter and reduce
copying and manipulation of information’.>” The law will be seen as an
inadequate defence of property in an interconnected and mutable techno-
logical environment.*® Commercial enterprises and public institutions
are building their own electronic fortifications, which may act as barriers
to legitimate as well as illegitimate forms of external scrutiny. To what
extent such technical defences will be adequate, can be relied upon, or
remain effective for significant periods of time, is uncertain. Certainly, the
difficulties of protecting intellectual property through the law are encour-  property law has beco . )
aging the development of a new industry — of electronic defence.*” ' ' e a key site of conflict between the
Of course, very often, the defence of property is not the only strategy
available — or indeed the most effective one. Like Machiavellian princes,
firms maybe ruthless and perverse in their technological practices. Often
connection is made all too easy. Borders are opened up, at least for a
time. Software is simply given away, made available over the Internet, or
licensed to others at a low price. In this way, everyone and anything is
enlisted into the network. Witness the practices of Microsoft, News
Corporation and Netscape. In this way, the troublesome problem of
. defending intellectual property may be partially avoided. Competitors .
who choose to vigorously defend their own property, such as Apple, are
outflanked. They simply fail to gather together sufficient allies in their as the Apollo progra .
preoccupation with possession and their narrow concern with intellec- gramme was directed at claiming
tual property rights. Moreover, a certain software package can very
rapidly become the de facto standard, avoiding the troublesome process

inventive.*! This certai i
: ainly has implicati
othe L ! plications for how perg
I entities. If Europe is to be networked together an};' ons relate to
remade. If new technologi:sr rzngeclin enlts have to be made, and p ossibly
. ; re developed, then pe .
1ntellecFuaI property rights may be necessary. d new definitions of
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OWNING GENES

Europeans are concerned to defend their investments and define their
rights to property. It is said that they need financial incentives to be
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Should it be possible to own elements of the genetic material of humans
or other animals? In Europe, as elsewhere, environmental organisations
have argued that genetic material should never be patented. “The chal-
lenge is to place these questions [about the patenting of “life”] before our
legislators to stop the “brave new world” of biotechnology spinning out
of democratic control.”*® But these attempts to establish an ethical Euro-
pean technoscientific zone is said by industry and governments to be
problematic. The European Patent Office, considered to be a ‘technical’
rather than a political agency, has operated largely outside the discursive
space of public politics. Elsewhere, in the United States, companies will
be vigorously engaged in patenting genome research whatever the Euro-
pean Union decides to do. After all, since 1980, the American Patent and
Trademark Office permitted patents on living organisms which led to
a “flood of biotechnology applications and generally stimulated the eco-
nomic development of the technology’.*® In comparison, if Europe does

not have a sufficiently rigorous protection for intellectual property then

Furopean venture capital will simply not have the incentive to invest in
this technology. Europe, which is already lagging behind in the race to
patent the human genome, will fall further behind and be invaded by the
products of others. In 1996, 70 per cent of all patents deriving from
the human-genome project, in particular, have been awarded to US or
Japanese companies and public laboratories.*” In this context, intellec-
tual property rights are necessary to defend the European economy
- against foreign invasion.*® Their absence represents a ‘a dangerous void
in the European scene’.*’

In an effort to establish a legal basis for intellectual property in
biotechnology the Furopean Commission sought to make a distinction
between body parts and biological material. Body parts and human
beings are considered as natural and therefore cannot be owned; they can
only be discovered. Whereas biological material which can only be
visible through the technical procedures of research, and is therefore
artificial, can be. The distinction was represented by one member of the

European Parliament, thus:

Genes belong to the human body. They are not patentable as such, in
other words in their natural state. On the other hand, an invention that
makes use of elements that are suitable for industrial application and
are obtained by a technical process from the human body, in such a

way they can no longer be attributed to a given individual, is still

_ beings’,

the human and the non-hu

INTELLECTUAL PROPERTIES 115

p}?tentable. This app}ies, in particular, in the case of the isolated geneb
the usefulness of which has been proved and demonstrated.*? ,

The d1.st1nction is a sophisticated one. In order to make it possible f
blc?log{ca.l material to be patented, the directive draws a line betwe n
ob!ect In its natural environment (i.c. an individual body) and ‘the " af}
ob]eq in an artificial environment (extracted from the bod and pl sa;n 'e
relgtlon to different elements and objects). In this Wayythe bri)o'(llce' H;
,ob]ect.acquires a different parallel materiality.' According to th oz(f;ilcal
Directive adopted by the European institutions: i o

In\fentlon§ which are new, involve an inventive step and are susceptibl

of 1n‘du.str1al application are patentable even if they concern a rgdl )
consisting of biological material ( ‘biological material’ mefns ny
materlal cc?ntaining genetic information and capable of reproduc?rriy
1tse‘lf or l?emg reproduced in a biological system). Biological materi %
which is isolated from its natural environment or produced b oun

of a technical process may be the subject of an invention. 2 Y

Yet this a ¢ ical” distincti
el s Crshercomplated by o paeen the nacural and the
! mpli al distinction. For, according
It)(l)r ottei tZejrrgs o}f1 thle D1re<f:t;)ve, the boundaries of the (natural) body are
‘ y the laws of human rights, by a comm i
morality apd human dignity. Indeed, thé o;erative paorrt1 SE?;Z (I))flrp UE .
came to. -1nclude an ‘illustrative list of inventions excluded efC ¥ o
g:sitabllity.’ which offerslgi against human dignity, following Euro;:ar;l
ment intervention.”” This list includes. ° i
poriament inte list > ‘processes for cloning
s of haman by for i e ine idenity of ma
being em us mmercial purposes’
nd “processes for modifying the genetic identity of animals which
likely to cause them suffering’.>* The ethical judgement is not mad on
the basis of distinction between the natural and the artificial, but betvsezg

man. When what was on i

. ce considered
: .

ssentially natural can be made artificial, the realm of the natural is

_ defended on the basis of its proximity to what is considered human.>®

T . . )
(\)zvo cgnclt;sgms fo.llow. One is that the intellectual property regime
governing the invention of genetic materials has yet to stabilise. It remains

~ a key focus for debates concerning both the ethics of biotechnology.

and the economic relations between the EU and United States. The



INTELLECTUAL PROPERTIES
POLITICAL MACHINES

117

claim? Are the electronic impulses resulting from the activity of an
electromagnetic radiation detector and subsequently recorded on a com-
puter suitable objects for an intellectual claim? Or does this record have
to be rendered in a ‘clean’ and standardised form from which various
sources of noise, pollution or systematic error have been erased? Or does
it have to be interpreted and placed in relation to a wider set of issues and
debates? How abstracted must the new object be from its original
environment to become the object of an intellectual property claim?
Consider two examples: nuclear and high-energy physics and space
research. In post-war Europe both of these disciplines registered signifi-
cant shifts in the ways in which questions of intellectual property were
managed. In nuclear and high-energy physics this shif coincided with
the development of the Centre for European Nuclear Research (CERN).
As John Krige and his colleagues note CERN had come to dominate the
~ world of fundamental particle physics in Europe by the 1960s. Its work
came to revolve around the design and production of huge new pieces of
instrumentation, including complex and elaborate detectors and invol-
ving large collaborative teams. In these circumstances, scientific-journal
 articles listed dozens of scientific team members, irrespective of their
individual contributions, while excluding the contributions of engineers,
In order to establish their individual reputation, scientists preferred
conference presentations, for which they could be the sole author.®°
In'space research a shift in the intellectual property regime occured in

iti ic blocs
second is that economic competition betwe.en firms and gcogc;mo locs
is played out in debates concerning technical, legal and philosop
distinctions between what is, and is not, human.
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tory Satellite (EXOSAT) which was funded by the European Space

Agency in the 1970s is illustrative of the issues involved, and has played a
significant part in the emergence of a new intellectual property regime.
Historically, prior to the development of EXOSAT, space scientists in
Europe who had designed equipment such as X-ray detectors and
‘telescopes’ for space missions had also interpreted, presented and pub-
lished the data deriving from these missions,6? There was no question as
to who owned the rights to the results of the observations of the equip-
‘ment they designed. The design of instruments and the interpretation of
data were, in terms of public recognition, carried out by the same people.
Within this regime of intellectual property, laboratory technicians and
secretaries were largely invisible, as were the aerospace, defence and
electronic firms involved in designing and building and the managers
who brought together this complex network.®? But the development of
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Thus, the distinction between an astronomical observatory and a
platform for astronomical experiments implied a distinction between
different regimes of intellectual property. In an experiment, a particular
entity (typically a small number of scientists or research groups) had
rights over the data derived from experiments they have designed
irrespective of the role of technicians and technical-support institutions
in the division of labour. In an observatory, the interested scientific com-
munity could, in principle, acquire access to the data and the experiment
designers are demoted to the position of technicians. Changes in regimes
of ownership have effects on the identity of persons.

However, this shift in the intellectual property regime of space research
not only had implications for the subjects of intellectual property rights
(the university scientists) but also for the artefacts of their investigations.
Inthe earlier regime, instrument designers maintained control over most
aspects of the research process. They received relatively raw data derived
from the signals coming from a satellite’s instruments. They only

relinquished ownership of data once it was published in the form of a
scientific-journal article. By this time, the original data would have
~ undergone several further processes of mediation within the university
laboratory. However, within the new regime this was no longer possible.
For the individual scientists who were successful in gaining the status of
 ‘observers’ could not be expected to understand al| the idiosyncracies
of the satellite’s instrumentation or remove all the noise from the crude
“data sets which could be derived directly from the signals coming from
the satellite. In these circumstances, a new intermediate form of media-
_tion was required. The European Space Agency laboratory themselves
cleaned up the data and disseminated it in a standardised format to the
‘observers’.® The development of the astronomical observatory not only
implied a new division of scientific labour and a new intellectual property
regime. It also produced new objects (standardised data sets) which
could circulate between the Space Agency laboratories and the many
‘observers’” laboratories scattered across Europe and beyond. Such
objects were more mobile and durable than the graphs and tables which
_ had, until that time, lain on the desks of scientists working in individual
laboratories.®” In effect, the development of EXQSAT served, tempora-
rily at least, to constitute a more or less European technological zone.”°
New (European) objects (‘data about stars’) began to circulate in more or
less standardised form. In thinking about the process of European
integration, social scientists have tended to focus their attention on the

increasingly large and expensive satellites such as EXOSAT introduced a
complication. In order to be funded such large satellites needed to be seen
as observatories for many astronomers and not merely as platforms for
the astronomical detectors of a few.®® Observatories were open to the use
of many in a way which mere experiments were not.

The distinction between an ‘observatory’ and a detector platform was
a critical one. Whereas, in the past, the designers of X-ray detectors were
considered as creative workers with rights, the notion of .the obse_rvatory
implied a radically different division of labour, and a d'1fferent intellec-
tual property regime. In this division of labour, accc’)rdmg to th§ .Slpacs
Agency, the detector designers (the ‘hardvyare groups’) had no privilege
rights to the data. In effect they were con51de.red to be merely techn1c1ans;i
Data were owned by ‘observers’ who put in p;fposal‘s to be avs’/arde ,
time using EXOSAT’s detectors after its launch. Such observers yvere%
in principle, drawn from the whole of the astronomical community o

Europe, and not only from the departments of the university ‘hard-

65
ware groups’.

Following a dispute between the ‘hardware g.rou'ps’ and the.Spact?
Agency a different justification for some pref.erentlal rights for th(.e instru-
ment designers was found. However, this did not rely on a notion thz}t
instrument designers had privileged moral rights to dgta on the .ba51's
of their contribution as creative individuals. Rather rlghts were justi-
fiable on wutilitarian grounds: because they served .the interests of the
(European) community of scientists as a whole. Time was needed by
the instrument designers ‘for functional checkout of spacecra’ft and ex-
periments, assessment of inflight calibrations, occultatlop etc.’. In other
words, if EXOSAT instruments were to be useful to the Wl.der community
of ‘observers’ they would first need to be calibrated against a common ’
standard: made into a form which would be usable by many others: And
this process of calibration would best be done by those who had designed
them. Even though the instrumentation of EXOSAT Would.pr.oduce
useful data, this data would not be useful without the mediation of
calibrators.®® In effect, the ambition, implicit in the notion of ‘Fhe obser-
vatory, to give equal rights of access to thg satellite to all interested
scientists, would not work because the experiment designers coul‘d not,
or would not, communicate their own tacit knowledge of Fhe instru-
mentation to others. The limited formal rights that the instrument
designers came to acquire as a result of this argument depended on their

knowledge as designers.®’
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implications of integration for the conduct of administration and politics
and the problematic attempts to forge a sense of European identity or a
collective model of government. Here we have seen that the transfor-
mation of Europe also has implications for non-human artefacts su.ch
as computer software, genetic materials and astronomical data. Whlle
it may be extraordinarily difficult to foster a sense of Furopean citizen-
ship and identity it has certainly been possible to make non-human
artefacts with European characteristics. At the same time, these new
‘European’ artefacts play their part in the construction and reconstruc-
tion of Europe.

GATHERING

The idea of ownership is a way in which the boundaries of entities are
constituted and their conditions of access determined. As Marilyn
Strathern has argued, ‘ownership gathers things momentarily to a.point
by locating them in the owner, halting endless dissemination, §ffect1ng an
identity’.”" This is equally true of technology as it is of housing or land.
However, what is specific about technology is that what might be- o.\yned
may be continually emerging. Its identity and its potential are 1n1t1a_lly
unclear, or may become so. Equally importantly, the ways in which
technological zones may be demarcated and protected and their ends and
. points of access determined are uncertain and contestable. The lavy,
which.has become the principle way in which ownership is fixed, is
continually failing to adjust to the demands made on it. The exercise
of the law demands that the boundaries and identities of subjects and
objects need to be defined and identified. But the development of tech-

nology and science do not easily fit in relation to the legal fictions that

individual subjects are sovereign, and that objects have clear and distinct
identities. Technical and scientific developments create too many connec-
tions between previously distinct entities and places — as they are
intended to do. And they disrupt existing conceptual distinctions — as
they are also intended to do. At the same time these failures create sites
on which new disputes can emerge and new conflicts be made visible.
No doubt very few of these conflicts are made public. Awarding rights

to intellectual property can itself be an extraordinarily technical practice,

and intellectual property questions define themselves as being outside the
domain of politics. Prior to any extensive deliberation by the European
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Community institutions, it was possible for the European Patent Office
to accept a patent application for OncoMouse™, a genetically modified
mouse which provides an experimental model for the simulation of
breast cancer.”” This is a reminder of how difficult it may be to turn a
technical issue into a matter of public politics. To establish institutional
and discursive spaces within which political debate can take place often
requires considerable work. The act of creating such public sites of
debate is a political act. In the case of EXOSAT, a controversy over the
allocation of intellectual property rights emerged, but only within and

~ between the European Space Agency and senior university scientists.

There was no question of any wider debate about the necessity of a
radical shift in the intellectual property regime and the scientific division
of labour whatever its implications for the working lives of many
laboratory workers. In the case of software copyright, some political
questions could be raised in public in institutions of representative
democracy such as the European Parliament. Indeed, with some con-
siderable difficulty the Parliament itself has acquired a small support
office to help it intervene in such areas, with all the complex questions
that they raise.”® In the case of biotechnology and human-genome
research, by contrast, controversy has become a public issue, despite
considerable efforts by governments to keep this issue out of the public
domain.” The moral basis for intellectual property claims and the status
of objects of research have, to varying degrees, become a matter of public
political controversy. Making claims to intellectual property entails dis-
entangling an object from the original circumstances of its production.”
In this way an object is placed in a new restricted zone of circulation.
By contrast, making an object into an object of political controversy
involves a new process of entanglement. As a result of such a political

~ process technological circulation may be stopped or more tightly

regulated. T return to consider questions of politics, political circulation
and political entanglement in chapters eight and nine.

Here I have written largely of European developments. Yet the issues
are common. Debates over intellectual property rights may not be obvi-
ously political because of their technical and legal form. Yet it is precisely
in debates over technical detail, over the legal or administrative status of
particular subjects and objects of rights, and over the moral and ethical
legitimacy of particular claims to rights, that international political
conflicts are played out, whether in formal international organisations or
otherwise. The politics of the New World Order does not just occur in
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relation to specific territorial conflicts — although these remain impor-
tant. It also occurs in relation to the place of intellectual property rights
in the formation and regulation of technological zones and the markets
with which they are associated. Indeed the European Commission has
itself called for a ‘A New Order for Global Communication’ which
would establish an international charter for the harmonisation of global
standards and intellectual property law.”® In this chapter I have shown
how problematic the basis of intellectual property claims may be in
relation to the development of new bio- and information technologies
and the development of basic research. This is not just because there is
rapid technological innovation in these fields. It is also because the devel-
opment of technologies has come to disrupt the conventional framework
of intellectual property, with its assumptions about the existence of single
discrete origins and clear distinctions between what is public and what is
private, what is natural and what is artificial, and what is creative and
what is merely technical. The consequence is that conflict over intellec-
tual property today does not just occur over specific claims to intellectual
property rights. It also occurs over the basis of such claims, and their
ethical justification.

Here | have only begun to explore the complexity of the kinds of
relation that might exist between technical standards, collaborative
research networks and intellectual property. In general, one might expect
tensions between the logic of technical standardisation and claims to
intellectual property rights. Technical standardisation fosters connected-
ness; claims to intellectual property may restrict the circulation of objects
and practices. In discussing the development of European intellectual
property law regarding computer-software development we saw some of
these tensions in play. However, the relation between intellectual prop-
erty rights and standardisation is far from straightforward. Intellectual
property law is often used to create technological monopolies built
around proprietary standards, which may foster a wider circulation. This
has been a common business practice since the nineteenth century. And,
as we have seen, in the field of basic research, a shift in the regime
of intellectual property can be associated with new forms and objects of
standardisation and new zones of technological circulation. In chapter
two, I defined a technological zone to be a space of circulation within
which technologies take more or less standardised forms. Thinking about
intellectual property is critical if we are to understand the complexity
of such spaces, and the identity and characteristics of the objects and
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- practices which constitute them. Intellectual property is more than

merely a matter of ownership. It also implies the formation and recon-
struction of new objects and subjects of technical practice.

A TECHNOLOGICAL SOCIETY

Thus far I have been concerned with the centrality of technology to the
coqﬁguration of political and economic space. On the one hand. techno-
log'lcal development may involve the formation of zones of ci;culation
which are not contained within the territorial boundaries of nation-
states. Objects and practices are transformed, manipulated, standardised
and disentangled in order that they be made mobile. On th’e other hand
technological development itself becomes a problem to be solved. Thé
demand to be technologically competitive and innovative is also thought
to have implications for the organisation of research, the development of
intellectual property law and the regulation of objects and practices
The following chapters involve a shift in focus. In the ﬁrst‘half of ;his
bqqk [ have been concerned with how technologies have come to play a
critical part in the reconfiguration of political and economic space, and
how this has had implications for the form that technological arte,facts
take. In the second half of the book, I am not concerned only with the
material artefacts of a technological society, but also with the citizens
whg expect and are expected to participate in it. In today’s technological
society th(?re is a demand and an expectation that citizens themselves
must acquire a certain degree of knowledge and skill about scientific and
technological matters. They must become governable scientific and tech-
nolggical citizens. The next two chapters examine how this might be
achieved. The government of a technological society entails both the

creation of new material and immaterial objects, and the formation of
new kinds of persons.
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ON INTERACTIVITY

TECHNOLOGICAL CiTIZENSHIP

Much has been said in recent years about the declining rates of political
participation to be found in Western libera] democracies, whether on the
basis of measures of voting or the membership of political parties or civic
associations. In this context, many intellectuals and politicians have
called for a revival and a reworking of a classical ideal of citizenship; an
idea which is taken to imply not just a set of political and social rights,
but also a set of responsibilities and duties. According to political
philosophers and sociologists to be a citizen today entails accepting a
moral demand to be active in, and informed about, public life.! However,
such a tough morality does not come naturally. Active, responsible and
informed citizens have to be made. As David Burchell has argued,
modern political philosophy, ‘neglects the positive construction of the
_ bersona of the citizen, both as an historical process and a social fact’ 2
In this chapter I argue that the relation between technology and
contemporary forms of active and responsible citizenship has two dimen-
sions. On the one hand, as I argue later in the chapter, interactive and
networked technologies have come to be seen as a key resource in the
_ making up of citizens. New technology is reckoned by many to play a
critical part in the revitalisation of democracy, in its various forms, This
_isa period of a remarkable investment by many politica] and educational
organisations in new technology. Interactive technology is expected to
_produce active citizens.? On the other hand, along with a reinvention
of ideal of active political citizenship and the technological investment
~with which it has come to be associated, one can also talk about a moral
Ppreoccupation with the importance of scientific and technological citi-
zenship. Today, the individual citizen is increasingly expected, and in-
creasingly expects, to make his or her own judgements about scientific
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and technological matters. These expectations have come from a.varietyf
of directions and obey no simple logic. They are neither straightfor-
wardly pro- nor anti-science. For politicians, business leaders and some
educationalists, the problem is often diagnosed as one of the poor quality
of science and maths education and a lack of flexibility in the worqurce
to adapt to new technological demands.* For ma?y scientists there is a
weakness in ‘the public understanding of science’.” For a few, this Wea}k;
ness is compounded by the effects of Romantic, ‘postmodern’,6 ‘relativist
and ‘anti-scientific’ currents in intellectual and political life.® For some
consumer groups the problem may be with science itself, its forms Qf
knowledge and organisation. Patients campaign for more access to medi-
cal records, or more choice concerning treatments. Pregnant mothers and

their supporters argue for the importance of natural birth techniques.

Others argue that the public would understand the virtues of organic
farming not on the basis of a romantic attachment to nature, but on the

basis of a scientific understanding of the risks of other methods. Still

others call for a form of scientific citizenship which would be know-
ledgeable about the social relations of science and technology and the
politics of expertise.” Such demands and concerns are not new, even if
they now take a new and more urgent form. Writing in the late 1930s, the
biologist and socialist, J. B. S. Haldane argued:

I am convinced that is the duty of those scientists who have a gift

for writing to make their subject intelligible to the ordinary man or
woman. Without a much broader knowledge of science, democracy
cannot be effective in an age when science affects all our lives

continually.®

Today, few would believe that scientific writing, on its own, will l?e a
sufficient instrument with which to produce the kind of citizen required
to meet the political requirements of a modern technological derpocracy.
Citizens and consumers have too many other demands on their time, and
too many other readily available forms of self-improvement gnd enter-
tainment, and above all too many other available media to gain gll they
need to know from books. In this multimedia context, the idea of
‘interactive’ technology has acquired particular importance in. discu.s-
sions of public knowledge in general, and public knowledge of science, in

particular. There is no doubt, as Mark Poster notes, that the usage of the

e
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idea of interactivity can ‘float and be applied in countless contexts having
little to do with telecommunications’.? Yet in relation to discussions of
scientific and technological citizenship, interactivity can have a remark-
able significance, drawing together concerns both with, for example,
public ‘participation’, ‘active citizenship’ and ‘empowerment’ and with
more specific questions and anxieties about the proper way to bridge
the gulf between popular culture and the esoteric worlds of technical
expertise.'’ If the health of advanced industrial economies is to be
measured, in part, in terms of their possession and acquisition of intel-
lectual and scientific capital, then at least one of the functions of
_interactive techniques has been to improve and maintain this capital.
Citizens, consumers, students and school children need to
engaged with science.
~In exploring the contemporary politics of interactivity, this chapter
focuses on the modern museum of science. To many this institution may
seem somewhat marginal to the discussion of interactivity, which is
primarily associated today with the development of digital technologies.
However, I argue that an analysis of the museum of science may have
~some considerable significance for those concerned with understanding
the wider phenomenon of interactivity. First, as we shall see, science
_museums have played a significant part in the history of interactive
technique and the idea of interactivity. Second, and more importantly, an
analysis of the museum of science is suggestive of the way in which
interactivity is actually much more than a particular possibility inherent
in the development of media. For the museum of science, putting the
interactive model into practice promises to turn the unfocused visitor—
consumer into the interested, engaged and informed technological
citizen. Interactivity is more than a particular technological form. It pro-
vides what Deleuze calls a diagram for organising the relations between
objects and persons.!! Today, interactivity has come to be a dominant
model of how objects can be used to produce subjects. In an interac-
tive model, subjects are not disciplined, they are allowed.

The second subsidiary theme of the chapter concerns what might call
the historical geography of interactivity in science museums. This takes
us from the Exploratorium in San Francisco to the National Museum of
Science and Industry in London and the Cité des Sciences et de PIndustrie
at la Villette in Paris.'? My focus here is less on the details of interac-
tive exhibits, or the abstract concept of interactivity, than on the ways in
which the concern with interactivity circulates across

be actively

different museums,
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and how it becomes associated with quite distinct and local preoccupa-
tions, political rationalities and institutional forms.'® There are contin-
ual movements of persons and devices between American and European
museums. Here, the movement of the idea and the techniques of inter-
activity between institutions and countries tells us something about the
complexity of its invention. The ‘invention’ of interactivity was not a
sudden discovery, but was rather a history of episodes, in which the
techniques acquired ever-new forms and resonances.'® The story also
provides an indication of the shape of the kinds of global ideoscapes and
technoscapes suggested by Arjun Appadurai’s theory of global culture
discussed in chapter two. In this case, the idea and the techniques of
interactivity link together diverse projects in the public display of science
and technology across national boundaries forming an international
technological zone. Interest in interactives is, to use Will Straw’s terms, a
global scene.'® Yet, at the same time, there is a marked disjuncture, to use
Appadurai’s term, between the technological zones of European integra-
tion discussed in earlier chapters and the absence of an account of this
technological formation in the major European science museums.'®
There is no European museum of science.

One way of understanding how a connection came to be forged
between interactivity, government and the agency and body of the
museum visitor might be in terms of the place of interactivity in cyber-
netics and communications theory. Historically, the idea of interactivity
_ is one of a number of terms (including noise, feedback and network)

which. have acquired particular significance since the development of
communications theory, cybernetics and related fields in the 1940s with
the work of, amongst others, Norbert Wiener. In the cybernetic account
there is no essential distinction between the capacities of the human
and the non-human actor. Both the human and the machine act as
sources and receivers of information, thereby functioning as part of an
interacting system. As Peter Galison reminds us, ‘according to the cyber-
neticist, the world is nothing more than the internal relations of these
incoming and outgoing messages’.'” Certainly, within the contemporary
science museum, the technology of interactivity can be intended, if not
necessarily to obliterate, at least to reconfigure the distinction between
the human visitor and the non-human exhibit.

Cybernetics does figure in this story. But I focus on a different theme.
One which connects to a rather more long-standing concern with the
body as a source of experimental knowledge and with what we might
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call,.following Foucault, the political anatomy of the museum visitor. 18
As Simon Schaffer notes, in the eighteenth and early nineteenth centuries
the body of the natural philosopher, or of his audience, frequently func-
tioned as anie.ssential part of the experimental apparatus. The eighteenth-
‘c:‘entu.ry .Parlslan !e.cturer Jean Antoine Nollet, for example, ‘described
beatifying electricity”, when sparks were drawn from victi’ms’ hair’."?
In. 1800 the English chemist Humphry Davy reported on his experimer;ts
with th(? inhalation of gas. Davy ‘lost all connection with external things
| e)-clsted in a world of newly connected and newly modified ideai
I th_eor1sed = I'imagined that I made discoveries.’2° .
.Slnc‘:e , the late mnetfeenth century, however, the significance of
scientist’s body to experiment has changed. The body of the practisin
scientist has become disciplined; capable of performing meticulouf
practl.cal tasks and making exact observations but no longer serving as an
expeqmental instrument in itself. The process of science education is, at
least in part, a matter of turning the untutored body of the student i;ltO
th:’:lt o.f a reliable technician. As John Law observes, the discipline of the
sc1ent1.st’s body can play an important role in laboratory work.%!
Experimental events are no longer experienced by the scientist; the a‘re
recqrded by the scientist’s instruments. By contrast, the ,relat)i,vel
undisciplined body of the visitor has an increasingly ’important ar)t,
to play both in the contemporary science museum and what is olf)ten
ca.lled ‘the science centre’.22 Today, the visitor to the museum o the
science centre is often encouraged to interact or to ‘play’ with an exhibit
In effect, the visitor is expected to make scientific principles visible t(;
thern.selves through the use of touch, smell, hearing or the sense of
physical effects on their own bodies. 3 In amanner foreign to the practic(:)e
of contemporary experimental science, the body is itself a source of
knowledge.?* As we shall see, interactivity is expected to turn the visitor

Into an experimental self. Self-experimentation becomes part of the
solution to the anxiety of government.

SPIRIT AND ECONOMY

In the first annual A. W. Franks lecture given at the British Museum in

- London in 1997, the former chair of the London stock exchange, and the

then chair of the National Art Collections Fund, Sir Nicholas Goodison
dejfended the importance of objects. Quoting Phillipe de Montebello’
Director of the Metropolitan Museum in New York, Goodison urged hi;
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audience not to take ‘a headlong plunge into the still somewhat murky
waters of the new technologies’. The interactive touchscreens which have
become an increasingly ubiquitous feature of many contemporary
museums were to be shunned. The desire of the public to engage with
exhibits hands-on was, he thought, problematic. For Goodison, objects
‘should be allowed to speak for themselves and not be debased’. “The
object is at the hub of a museum’s purpose ... it is not the role of the
museum to ape Madame Tussaud’s or Disneyland’. Rather it has a
spiritual purpose: to ‘inspire those who are receptive to inspiration’.*®

But Goodison was not simply a cultural conservative. An equally
powerful theme in his lecture was a concern that museums should
conceive of themselves as businesses. At one level, there was a need
to develop ‘clear objectives, identify long-term liabilities, capital needs
... develop robust management, measurements of success and on-going
monitoring of standards’. Evidently museums needed to become further
embedded in what Michael Power has termed the audit society.”®
At another level, there was a need for a coherent national framework
both for management and for funding agreements. Even university-
funded museums might want to come under the same organisational
umbrella as those that were under the control of the then Department of
National Heritage. Indeed, recognising them both as a spiritual resource
and as a business could be, Goodison reckoned, an appropriate agenda
for the New Labour government — whose election he warmly welcomed.
He hoped that the arts ministers of the new government could develop a
bold approach towards museums — and develop a new relationship
between the spiritual and the economic which Goodison saw in the
vision of Prime Minister Tony Blair.?’

Goodison’s attacks against interactivity and his proposals for museum
management are perhaps an indication of what might be at stake in
the museum world today — not just in Britain. They might be con-
trasted with a statement put out in a different setting — the web site of the
British Interactives Group (BiG) —the organisation for individuals
involved in all aspects of hands-on exhibitions and activities. At the
time of Goodison’s speech the BiG web site listed more than twenty
projects related to interactivity in the UK receiving funding of no less
than £500 million from the National Lottery. These included the new
Wellcome gallery at the Science Museum; what is said to be the world’s
first geological visitor centre The Dynamic Earth, in Edinburgh and the
Newecastle International Centre for Life which is said to incorporate a

ON INTERACTIVITY 133

‘huge structure modelled on the DNA helix. In addition, Bristol 2000
would involve a complex which will include amongst other things
Science world (a hands-on presentation of science and technology) and
an ‘electronic zoo’ called Widescreen world.?® Goodison drew a line be-
tween interactivity and the business of museums. Elsewhere, as he
recognised, this line was blurred. Goodison’s remarks provoked a lively
response from interactives designers. One questioned Goodison’s
distinction between interactives and art. Clear rather than murky
water was an appropriate image: ‘Like some paintings and sculptures,
the best interactive exhibits are, literally, wonderful and making them is
an art. Try cupping your hands to divert a real tornado of water vapours,
eight feet high, or touch the image of your own hand, out in the air in
front of a real image mirror.’*’

In Britain the debate on ‘interactivity’ intensified in the context of huge
sums of money made available through the National Lottery.>® But the
debate is more than of local interest. For it can also be understood, in
part, in relation to earlier changes in the public function of the museum.
The modern science museum originally developed in the nineteenth
century as a place where the successes of the imperial state could be dis-
played and where ‘European productive prowess was typically explained
as a justification for empire’.*" But it was also intended to be a liberal
space within which a bourgeois public would participate, and be seen
to participate, in their own cultural and moral improvement. Thus, the
population would be managed, as Tony Bennett argues, ‘by providing it
with the resources and contexts in which it might become self-educating
and self-regulating’.* As an institution of government, the museum
would act not so much through controlling and disciplining the public,
but by enlisting its active support for liberal values and objectives.
‘Museums and expositions, in drawing on . . . techniques and rhetorics of
display and pedagogic relations . .. provided a context in which working-
and middle-class publics could be brought together and the former —
having been tutored into forms of behaviour to suit them for the
occasion — could be exposed to the improving influence of the latter’.33
The complex of museums developed at South Kensington in the 1850s
became the paradigm of this liberal exhibitionary strategy.

In recent years, however, the liberal conception of culture as a means
of individual improvement has had to run alongside — if not compete
with — neo-liberal notions of culture as a consumer product.* The tradi-
tional museum has been accused of being too paternalist, too dominated



134 POLITICAL MACHINES

by the concerns of curators and the fetishism of the artefact, .and too
dependent upon public subsidy.>* What is said to be requ}red is a new
recognition of the competitive character of the visitor business in afldl—
tion to the older preoccupations with scholarship and public educatlor}.
The museum is but a ‘part of the leisure and tourist industries’.*® For Neil
Cossons, the director of the London Science Museum in the late 1980s
and 1990s, this was a challenge that should be welcomed for, with the
decline of state funding, ‘spending power, and therefore choice, [would
be put] into the hands of the people’. The implications for the museums
he reckoned were clear: ‘The battlefield will be the marketplace and the
casualties will be those museums that fail to adapt’.>” Such rhetoric
created enemies. One former curator resented the accusation of being
called a dinosaur.®®

Seen in this context, ‘interactivity’ was to have a double function. First,
it is one of a range of a range of technical methods —~ along with cost
control, visitor research, quality assurance, marketing and customer
relations — which would enable the museum to forge a more ‘economic’
relation both with its visitors, and with private industry.>® At the level of
the institution, the museum was increasingly expected to respond to the
public’s demands rather than simply tell the public what it need.s to
know - the public needed to understand science but, before this ig
possible, the museum must first understand what the publi.c wants.
At the level of the gallery, museum staff aimed to design exhibits which
enable visitors to make choices and to experience a gallery ‘in their own
way’.*! And at the level of the individual display, the museum sought.to
develop and employ techniques which encourage greater dialogue .Wlth
the visitor. As an influential Management Plan for London’s Science
Museum noted:

Passive and poorly interpreted attractions will suffer at the expense of
those that develop live demonstrations, provide participation, inter-
active displays, and give a quality of personal rather than institutional

* service to their visitors. Informality and friendliness will be valuable
attractions. **

For one commentator interactive media had a particular role to play in
such a reorientation:

... for interactive media the combination of: 1. multiplexing as a
delivery mode; 2. interactivity as an intrinsically engaging form of
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media; 3. niche marketing as an advertising strategy; 4. the affluent
status of museum visitors as a demographic group; 5. museums’ status
as pillars of respectability on scientific, environmental and heritage
issues ... will greatly increase the attractiveness of museums to

sponsors.*?

Second, the technology of interactivity had a function in the context of
broader changes in political thinking on both the left and the right.
Contemporary political thinking is sceptical of the political and
economic competence of the state and, in its stead, relies on the self-
governing capacities of the individual, the family, the enterprise or the
community. As Nikolas Rose observes, the subject of what he calls
‘advanced’ liberal forms of government is given unprecedented respon-
sibility for governing his or her own affairs. For advanced liberalism, the
task of the public authorities is not to direct or provide for the citizen but
to establish the conditions within which the citizen could become an
active and responsible agent in his or her own government.** Seen in this
context, interactive devices had a function, for they might foster agency,
experimentation and enterprise, thus enhancing the self-governing
capacities of the citizen. Interactivity promised, in other words, to turn
the museum visitor into a more active self.*’

EMPOWERMENT

The association of the idea and techniques of interactivity with a broader
conception of the public function of the science museum was not new.
In 1969, the nuclear physicist Frank Oppenheimer, who had been black-
listed from practising as a scientist by the House Un-American Activitics
Committee, established the Exploratorium in San Francisco as an alter-
native to the traditional science museum. For Oppenheimer, existing
museums in the United States often glorified the achievements of earlier
scientists at the expense of enabling visitors to engage in a process of dis-
covery themselves. The radical message of the Exploratorium was one of
democratic empowerment.*® The public would be empowered through
being able to interact with objects as an experimental scientist does in the
natural world of the laboratory, an idea which had been suggested to him
following earlier visits to the Children’s gallery at the Science Museum
and the Palais de la Découverte in Paris.*’ According to Hilde Hein
‘interactive pedagogic technique contains a key to empowerment that
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could transform education on a broad scale and make an avenue of
general self-determination’.*® In short, visitors would be participants
rather than mere observers. Increasingly concerned about the growing
interest in mysticism, drugs and Eastern religi.ons in the younger.g.eni
eration, Oppenheimer himself expressed the intellectual and politica
aspirations of the Exploratorium in these terms:

The whole point of the Exploratorium is to make it possible for pe;ople
to believe that they can understand the world around .them. I think a
lot of peoplé have given up trying to comprehend t.hlngs, and wheg
they give up with the physical world they give up with the social an
political world as well.™

If the idea of interaction was central to what the Explgratorium was
trying to do, how was it possible to realise this 1.n.pract1ce? W?at was
an interactive technique and how could interactivity empouwer? In the
early years, the Exploratorium’s attempts to develop participatory gnd
interactive exhibits were, no doubt, rudimentary. The E.xplo,ratorl.um
staff had, themselves, to learn how to embody Oppenheimer’s radical
philosophy in a technical form. However, the centre was able draw on
and translate other models of interactivity. One was a_temporary
exhibition of ‘Cybernetic Serendipity’ which had originally been shown
at the Institute of Contemporary Arts (ICA) in London frqm August to

- October 1968 and which was designed to explore the relations between
creativity and ‘cybernetic’ technologies such as computers, robots ?nd
mechanical feedback systems. For Oppenheimer and thf.: ljb'cploratorlum
the origins of the ‘Cybernetic Serendipity’ as an art exhibition a}ccorded
with the centre’s modernist philosophy. First, nelther.O'ppe.nhelmer nor
the exhibition organisers perceived a fundamental dlstlnc.tlon. betvs{eer:
art and science. For Oppenheimer, science had an ‘aesthetic dimension
and art and science were united in the ‘human quest for under-

standing’.’® According to the exhibition organisers, ‘at no point was it
clear to any of the visitors walking around the exhibition, which of the

various drawings, objects and machines were mad§ by artists and which
made by engineers; or, whether the photographic -blo.w-l,llzi of texts
mounted on the walls were the works of poets or scientists’.”" Blurring
the boundaries of art and science was an important part of the Explorat-
torium’s pedagogic strategy for by doing so it was hoped thgt the centre’s
visitor might begin to understand that science was a creative activity.
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In terms of the Exploratorium philosophy, a second positive feature
of the ICA exhibition was that it engaged with science at the level of
material practice rather than merely at the level of metaphorical associa-
tion. Visitors could have a practical as well as visual experience of
technology. The instructions to one of exhibits of ‘Cybernetic Serendip-
ity’, for example, invited the museum visitor to interact with a machine
by turning knobs that adjusted the phase and frequency of two wave
oscillations relative to one another in order to produce a variety of
patterns.”* Thus, the relationship between scientific or mathematical
truth and art would, through a process of interaction, be revealed to
the uninitiated. This philosophy still persists. Addressing what he per-

 ceived to be the “crisis in science education’ the director of the Explora-
torium, Dr Goéry Délacéte has created a ‘Center for Public Exhibition’
‘which ‘provides informal science education through interactive exhib-

its which address and explore the relationship between science, art and

human perception’.>3

A further intellectual rationale for the idea of the interactive exhibit
_ inthe Exploratorium was found in the work of the psychologist, Richard
Gregory. In his Royal Institution Christmas lectures of 19671968,
_ Gregory had expounded a theory which held that visual perception
_ entailed a complex integration of the perceiver’s interpretative disposi-
tions with external stimuli. According to Gregory, ‘perception is not a
_matter of sensory information giving perception and guiding behaviour
directly, but rather the perceptual system is a “look up” system; in which
sensory information is used to build gradually, and to select from, an
internal repertoire of “perceptual hypotheses”? >4 Translating this into
practical terms, the Exploratorium ‘let the visitor be the laboratory
subjects of their own perceptual experiments’.”> The intended effect
of this pedagogic strategy was not just to teach perceptual theory, but to
encourage the visitor to experience the process of discovery and thus
_to become an experimenter,

The extraordinary enthusiasm for interactivity, which had been
[nitiated by the Exploratorium in the late 1960s and subsequently
spread across the United States, finally arrived in Europe in the mid-
1980s with the opening of Launch Pad gallery at the London Science
Museum, the Cité des Sciences et de IIndustrie in Paris and Richard
Gregory’s own Exploratory in Bristol. One key figure in this movement
was Gillian Thomas, who set up the Cité des Enfants at La Villette,
subsequently became the head of education at the Science Museum and
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then moved to lead the Bristol 2000 project.- For Thomas, partllcula.lr
historical objects such as a lunar-landing Vehlc':le cou.ld have a;n 1cot1)11c
value — as signifiers of technological progress in partlcular'ﬁe ds — but
were of secondary importance to the development Qf interactives.
In galleries such as the Earth Gallery of the Natu‘ral History Mus.etjir'lf
(1996) and the Materials Gallery (1997) at the Sc1epce .Museum, 1p111
vidual iconic objects form a part of a display Whlch is substantia ly
interactive. Hands-on experiments communicate sc1eqt1ﬁc truths. Icom(ci
objects merely signify the importance anq beauty'of science. Backgroun
information is largely provided through interactive touchscreen compu-
ter(jtz;::ilgfyl,sby the early 1990s the growth of interacti.ve scier}ce exh1b1ts
‘in Britain had been phenomenal.’® Indeed, a veFltgble interactives
movement had emerged with the formation of associations such as BiG
and the European Collaborative for Science3 Industry and Technology
Exhibitions (ECSITE). Curators, educatioqahsts and museum managers
began to share their ideas about the functlop ?pd design (?f 1ntl::.railct11\l/es
and encourage the use of interactives in exhibition spaces in w 1lc they
had previously not been found, such.as art galleries. Crudely, dtwo
tendencies in this movement might be identified. On the one han , at
least one strand of the interactives movement extolled the virtues }(l)f
the kind of experimental culture fostered by the Exploratorlur?.. The
Exploratorium’s own three-volume guide to t.he develppmept of inter-
actives is called the ‘cookbook’ — stressing thej 1nformghty of 1nteract1v}f1:s
design. The first BiG workshop for interactive fabricators held at the
former home of the Royal Greenwich Observatory at Herstmonceux
castle had at least some Californian resonances: ‘If you’ve done hands-on
and brains-on but want to try souls-on (whatever that may or may no}:
be) this is the forum for you.” ‘Mind, body a}nd sogl: thf: hOllS.tIC approac !
to hands-on learning.” On the other hand, in conjunction w1.th the use o
new media technologies, interactives design has become hlghly profes-
sionalised and extraordinarily sophisticated and corr.esp(.mdmgly e)fpeni
sive. Indeed, the Science Museum considered selling its professiona
services in interactives design to many of the other museums and centres
in receipt of funding who do not have any well-developed expertise in
this area. Interactivity may become an industr){ and a commodlty.'Omi
of the ways that the Science Museum distingulshes itself as a nat1onr1\
museum from other well-funded science centres is as a centre of exce
lence in interactive-exhibit design.
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If the Exploratorium provided a model for the interactives movement
in Britain, it would be a mistake to imagine that interactivity in Britain
was simply a copy of the American original. As sociologists of tech-
nology have been at pains to argue, the process whereby a technology is
‘transferred” from one place to another should be thought of as a form of
translation or reinterpretation rather than merely a form of diffusion.’”
In the UK, the radical concerns of the American centre with the issue of
cmpowerment and freedom were marginalised and, with exceptions,
Oppenheimer’s interests in the links between science and art were
_ignored. Some existing boundaries needed to be maintained. Instead,
Interactivity came to operate in relation to the failure of the traditional
science museum to address a rather more mundane set of concerns with
the public understanding of science and the attractiveness of the museum
to visitors.>®

Criticism of the traditional science museum was most forcefully made
by Richard Gregory, founder of the Bristol Exploratory and former
advisor to the Exploratorium. For Gregory, ‘looking at the traditional
museums of science we find remarkably little science’.>® For Gregory, the
essential feature of science was experimentation, so that in order to
enable the public to get an ‘intuitive feel for. .. the principles of science’
hands-on interactive experiences were, he believed, critical. I suggest’,
wrote Gregory, ‘that the major aim of interactive science centres, after
stimulating interest and curiosity, should be setting up hand-waving
explanations giving useful intuitive accounts’.®® There was a particular
_need for such interest and curiosity. For the public were thought to be
_ambivalent about the authority of science and, at the same time, were
said to be uninformed.®! The promotion of the public understanding of
science was, in this context, a necessary but insufficient solution.?

The new interactive science centres were certainly popular. ‘Science
centres attract visitors like magnets’ noted the education officer at the
Science Museum responsible for Launch Pad.®® Interactive exhibits,
whether located within science centres or in more traditional object-
centred exhibitionary spaces were also consistently rated highly by the
public according to visitor research. According to the Science Museum’s
own internal audit, Launch Pad received 714 visitors per square metre of
gallery space per year, while the entire museum received only 44 visitors
per square metre per year.®* This popularity has proved both a benefit
and problem for the development of interactive exhibitions. Certainly
 the fact that interactives are popular is of considerable commercial and
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political significance in a period when the museum or the science centre is
increasingly understood as one part of a broader leisure industry and
when the traditional curatorial concern with collection has been down
played. Accusations that interactive science centres are merely expensive
playgrounds which convey little of the tedious and difficult reality of
science can be met with the response that this is what the public wants.*’
If interactive galleries enable visitors to have fun and to enjoy some kind
of experience of science then, in this view, that is sufficient justification
for their development. In a period when visitor numbers are taken to be
one of the key performance indicators used in museums, and an
important source of revenue, then the case for increasing the space given
to interactive exhibits within the museum can appear unanswerable.®®
However, the recognition that visitors came to interactive science
centres and exhibitions to enjoy themselves created a problem for
proponents of interactivity.®” In the view of their designers, interactive
exhibits were always expected to be as much instruments of informal
education as a means of entertainment. The museum visitor was
conceived of as an active learner and not just as a consumer. In this
context, critics pointed to the lack of historical or industrial contextua-
lisation of many interactive exhibits and the frequent absence of any
explanation of what scientific principles were supposed to be revealed
through the process of interaction. Some exhibits, it was said, can be
interpreted in ways which lead museum visitors to false conclusions.®®
Indeed, it'was unclear whether any of the scientific principles that many
interactives were meant to demonstrate would be grasped by any except
those already possessing a good scientific education.®” Moreover, some
questioned whether many interactive devices are really interactive. Many
so-called interactive touch screen computers, for example, simply

allowed the visitor to select from a predetermined set of options. Far

from providing the possibilities for experimentation such interactive

devices merely serve to create the illusion of choice.”® Indeed, inter-
activity may, in practice, be associated with what Slavoj Zizek has called

interpassivity. The user of the interactive device allows the machine to be

active on the user’s behalf, thereby displacing any creative activity of his
or her own. The activity of the user is projected into the machine, but the

machine’s ‘activity’ is largely predictable.”! We can contrast this with

the possibility of a more creative relation to museum exhibitions (or to

works of art) in general. In such a relation, the museum visitor may not
be visibly ‘active’ at all, but will be open to the imaginary experience
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“thCh allows the museum to act on her behalf. This is a different kind of
¥ pleasre i antcpatin s et meraciv device
: : expectations will be
simply be met will be confounded’. This is a ‘creative passivity’.”?
There have been many different responses to such criticisms. At the
London Science Museum large numbers of human ‘explain‘ers’ ar
employed to make sure that the interactive exhibits do the job thee
are intended to do. New galleries such as Health Matters and the tem}-’
porary §xhibition space, Science Box, incorporated increasingly sophis-
ticated interactive exhibits as a matter of course. On the oth};r hznd
one new gallery came to be marked by the absence of any interactives’
The new.gallery devoted to the remarkable scientific-instrument collec:
tion of King George II, for example, was accompanied by an exquisitel
prqduced, well-researched book, but did not incorporate ancil inter}—,
actives. Sepior museum managers determined that interactives would be
inappropriate.”® In this way the purity of the original objects would
be preserved. The lesson is a familiar one. The body is reckoned to be th
site of.education and popular entertainment. But, as Bourdieu remind:
us, serious forms of aesthetic contemplation and historical appreciation
are only. thought to be possible at a distance.”* The historical object i
Fhus fet'lshised. Ironically, George III’s instruments were. in theii da X
interactive, and it may have been particularly instructi:/e to make};
yvorkmg model for visitors to use. Interactivity is not a new development
in the history of science and technology, but has been made new \XP/)hair'1
IrEV(ﬁved here i‘s not so much the invention of a tradition, but.a denialj
fhetpiezgrr;tr'lectmns that can and should be made between the past and
But along with the remarkable emphasis on interactivity in galleries of
contemporary science, what is perhaps striking is the diversity of forms
new galleries came to take. Internally, the museum has come to
something like a television station producing different programmes fgxs‘

different audiences — a post-Fordist industrial organisation to use the

terminology of contemporary sociology.”’ Different galleries take differ-
ent forrns depending on their intended audience, their subject matter, th

availability of commercial sponsorship and the philosophy and ex,e '?
ence of 'their designers. There is more emphasis on tailoring interacfivts
to paFtlcular age ranges so that it is possible to act on the s ecific
technical competencies and interests of the young visitor. In thePS)e cir-
cumstances, gallery designers increasingly draw on the dive.rse insights of
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visitor research, ergonomics, sociology, developmental psychology and
educational theory to ensure that the new interactive galleries prove to be
educational as well as entertaining and meet their specific objectives.”®
This has implications for the relation between the museum and its
visitors. To an extent unparalleled in the past, the museum visitor has
become the object of investigation and an element of the museum’s
internal audit. If interactive technologies are expected to enhance the
agency of the visitor and to channel it in the most productive direction,
then the specific dynamic of this agency must itself be known. The visitor,
it seems, has been increasingly called on to interact with exhibits and
respond to the growing number of explainers, actors and researchers
who also inhabit the museum. Constant feedback is a requirement of the

new regime.77

:;adlt}l:')lnal boundaries between education and popular culture. Echoing
ep 1(()isophy of many late nineteenth-century exhibitions, science is
presented not just as knowledge but also as spectacle and entertainment:

Ea Vl.llet'te: a new way of seeing, listening, learning of amazement and
motion! A place for creativity and leisure, for discovery and play.®°

Ofn the other hand, La Villette is not entirely without its own marks
‘od cultural c?p1Fa£. In the park outs‘ide the Cité, there are a number of
cconstructionist” architectural follies designed by Bernard Tschumi,$!
an experimental postmodern garden, a research centre for the histor ,of
‘sc1ence and technc.)logy, as Wel'l the new national conservatory of mus}i,c -
a complex conceived as a stimulating environment and meeting pl
for the arts, sciences and music’.3? Even in the Cité itself th S is
‘multlrnec.lia library, an international conference centre and as:(ii;: 3
information services. In addition, mirroring the philosophy of the Expl(:)—

ratorium, there is the ‘Experi .
rimen ) gk
in art’. p tal gallery’ which exhibits ‘initiatives

A CYBORG REGIME

In what follows I want to look at a museum where ‘interactivity’ has a
rather different set of resonances. At La Cité des Sciences et de P'Industrie
at La Villette in Paris, ‘interactivity’ functions not just in relation to
notions of the visitor as active consumer and learner, but in terms of a
project which centres around a particular vision of the relation between
humans and machines. Opened in 1986, La Villette was one of a number |
of other major construction projects — including the Bastille opera house
and the Beaubourg — which dominated Parisian cultural policy in the
1970s and 1980s. Whereas in the UK, the imperatives of cultural policy
became increasingly understood in terms of notions of consumer demand
and commercial viability, the ostensible objective of the developments in
Paris was to broaden public participation in culture. As Nathalie Heinich
has noted, one goal of the Beaubourg project was to ‘democratise
culture’ and to somehow ‘reconcile the imperatives of mass consumption.
with “higher” cultural production’.”® Likewise, a key aim of the develop-
ment of the site at La Villette was to enable a larger public to recognise
the value and experience the excitement of science. Thus, the public
would come to place as much value in science and technology as the
French State itself.””
In practice, the techniques used at La Villette to encourage public
interest in science have obeyed no simple logic and are, no doubt,
contradictory. On the one hand, the Cité tries to go to meet the wider
public’s taste not just through vulgarisation, but, by blurring the

... the Experimental gallery exhibits artwork closely related to th
ﬁe?ds of' science, technology and industry. Though these work ‘
: nelth.er illustrative nor educational in nature they do repre nt 8
certain poetry, myth, humour and even criticistm. The artislt)s jce)nttloi

share i ienti
re the same views on the world as do scientists but instead provide
an answer to these views.%3

At first sight, La Villette’s gestures towards art and its flirtations with
postmode.rnisn} appear to mirror the Beaubourg’s enthusiasm forS t‘:clfl—
,n.ology. Smce its opening, for example, the Beaubourg has been
,;;iated Wlth Pier.re Boulez’s Institut de Recherche et de Coordin:tsisc?r;
; ‘f;)r?in;ll:ie/MuSIque (IRCAMg)i a centre which carries out research in
garde computer music.”" ‘And in 1984 to 1985 the Beaubour
fk’s‘u,ppOfted experiments in collective computer writing in an exhibit e ’
titled ‘Les Immatériaux® which provided a vehicle for the philosoph:r_
3

Jean-Frangois Lyotard, to s .
: , to speculate about the impossibilit
through communication.®’ p y of consensus
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Yet despite the apparent parallels between the cultural strgteg(li(?fsfofetrlflte
two institutions their broader ideological resonances are quite }11 erl .
In the case of the Beaubourg, the centre’s clos.e relation to techno og_}j
serves to legitimise its identity as an innovative ctllturlaldl 1ns;1.'ctut1t(;r;l1
reinforcing the image given to it by R1char.d/ Rgogeirss bol archi ez vl
design. By comparison, in the case of'the.Clte, art w1llb a Wa}fs‘remof L
the margins of an establishment which is dominated y a.v1s;on o ¢
information age, and which tries too hard to be.futurlstlc. ronic tyj
it is the Cité which appears to be the more conv'ent'1onal of the two IES 1n
tutions: its high-tech structure immediately conjuring up not so much a

i I ivi i of so many earlier -
image of innovation and creativity, but a history y

exhibitions and philosophies in which progress has been equated with
technological change. . o
Although the Cité’s relation to the future is (.)nly' too familiar, Lts
representation of technology is nonetheless dlstlncqve. Whereasd the
museums of the nineteenth and early twentieth centuries artlculatec.t’ ,e
evolutionary metaphors of biology and political economy, th.e it€’s
taxonomies draw on the new ahistorical sciences of commumcatlonj
86 s .
theory, cybernetics, psychology and ecolqu. Exh1b1.t areai1 are deV(ifl <
to whole series of topics concerned with the bodily and percep

. . . i
capacities of humans: sound, vision, light games, the representation of

space, expression and behaviour. Moreover, although Fhe Cllte .does
’ .
possess the shiny rockets and cars to be found in all traditional science

: : th
- museums, its dominant images are those associated, not so much with
b

hardware, but with language, software and the metaphors of the ‘infor-

mation society’. This is a museum of information, networks, environ-
1 -

. . . 87
ment, multimedia, interfaces and participation.

In practice, these ideas are manifested in a number of different ways.

At the most basic level, the Cité is full of.‘interactive eXhll’)lt‘S alz.(f
audiovisual presentations’, ‘computer-based displays and game}s1 , {)ar t
cipative, hands-on displays’ and ‘state-of—thejart rpusegmftec no ogI};(i
Each of these devices has, no doubt, a specific dlfla.CtIC unction ad.

entertainment value. But collectively, the museum’s 1ntel'act1Yedme ia
also have a metonymic effect. As one curator put it to me, al.u' mgt t(j
McLuhan, ‘the medium is the message’. At La VllletFe, the future is 1r}1l 'ere
active. Visitors to the museum do not purchase a ticket, but a machin

: : < z i 88::
readable smart card on which is written the demand ‘Découvrez!’.

However, interactive technologies do not simply function as rhetorlcal’
tropes. They also serve to organise the internal space of the museum.

ON INTERACTIVITY

145

As Roger Silverstone has argued, the visitor’s experience of a museum
may be understood as a narrative in space, the structure of which is
governed, but not determined, by the spatial organisation of the museum
itself. This idea, derived from the work of Michel de Certeau,
‘encourages us . ... to begin to analyse the rhetorical and narrative strat-
egies which are present both in an exhibition’s layout and in the routes
which individuals construct through it’.%” In the case of the Cité, the
internal space of the museum apparently takes a quite conventional
form: the visitor is guided around a three-dimensional space divided into
exhibitions, shops, galleries and cafés. However, the existence of ‘inter-
active’ devices and technologies creates discontinuities in this space,
puncturing the visitor’s route and establishing a further “fourth’
audiovisual dimension within which the
herself, to participate and to interact. Thus, the visitor is not simply an
observer of the museum’s machines — she is positioned within them.
In the ‘Sound’ exhibit area, for example, a computer game called a
‘voice-actuated note-gobbler’ serves to display the tone of a person’s
voice. The ‘Light games’ area includes a section devoted to the expla-
nation of interference which brings together a number of ‘hands-on’
displays. In the ‘Aeronautics’ area some of the most popular exhibits are
tlight simulators. In the ‘Environment’ area computer based interactive
multimedia allow the visitor to explore topics such as greenery, air and
trees. Interaction is compulsory and compulsive,””

~ Just outside of the Cite, the position of the museum visitor in the
museum’s exhibitionary strategy is dramatically symbolised by a huge
3-D Omnimax cinema - La Geode — in which ‘visual effects combine
with sound effects to transport the spectators into the midst of the action
surrounding them’.”! Reflecting on the significance of La Géode, Paul
Virilio reminds us that ‘the fusion/confusion of camera, projection
system and auditorium in the Imax/Omnimax process, is part of a long
tradition of “mobile framing” in cinema, dating from the invention of
the tracking shot in 1898°.92 Placing the Omnimax in relation to the early

history of cinema is certainly appropriate. Like the cinema of the 1890s

nd 1900s, contemporary Imax/Omnimax cinema is less concerned with

narrative than with exhibition, spectacle and affect,®3 However, the eco-

lomic conditions of Imax and early cinema are quite different. Whereas

mall-scale production companies played an important role in the devel-

pment of early cinema, the relative scarcity of Imax/Omnimax audi-

oria and the expense of film production has meant that the development

visitor is encouraged to place
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of Imax/Omnimax depends on corporate sponsorship.”* In La Géode,
one popular programme is a film of the Space Shuttle produced by NASA
and the Lockheed Corporation. The Space Shuttle is a particularly
appropriate subject at the Cité for its design is based on the view that it
matters that research in space depends on the involvement of humans
and does not just rely on the operation of remote controlled instruments.
In the Shuttle, humans are ‘explorers’ pushing back the final frontier of
space; they have the Right Stuff. However, equally significantly, the
physical and perceptual capacities of their own bodies are the objects of
the Shuttle scientists’ experiments. Thus, at least some of the experiments
- performed in the Shuttle bear some comparison to those that might be
found in the main body of the museum.
In the Cité, the idea that science and technology reconfigure the boun-
daries between humans and non-humans is a pervasive one — represented

not just in the ubiquity of ‘interactive’ techniques but in the vocabulary -

-and taxonomy of the museum’s exhibits. The Earth is understood as
a ‘machine’ and as a ‘spaceship’. Computers can ‘talk’.”® ‘Animal and
vegetable kingdoms come to life in the form of automatons.” Robots
and humans live in a ‘cybernetic zoo’. And marriage is presented in terms
of notions of ‘trade’ and ‘system’. The contrast between La Villette, on
the one hand, and the Exploratorium and the Science Museum, on the
other, is considerable. For whereas all three institutions use a mixture
of mechanical, made-up and computer-based interactives, it is only
La Villette which fully embraces the vision of an interactive information
society. For the other two institutions, however, interactivity does not
primarily connote information technology, but rather a more wide-
ranging attempt to reinvent the contemporary museum

Have there been explicit contestations of the interactive model? At one

level, a series of questions has properly been asked about the use and

effectiveness of interactives, not least by museum professionals and intet-
active designers themselves. Experimentation in interactives design was,

after all, a central feature of the Exploratorium philosophy. Do they

possibly convey the scientific principles that they are intended to? Are
they really cost effective given the wear and tear to which they may be
subjected? How do visitors use them? Can they be brought together with
objects from the museum’s collections? However, the force of such
questioning has not been any decline in interest in interactives. On the

contrary, criticism has provoked professionals to improve the design of

interactive devices, tailoring their design more closely to the needs,
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capacities and behaviour of real museum visitors, and integrating them
more carefully with the more traditional text- and object-based efhibit
In brieff the notion of interactivity has come to be the centre of a ra idls.
F:xpandmg cycle of intellectual, financial and psychological investrrll)e ty
in the public presentation of science and technology. nS
At another level, a few historians and so
proposed a very different model of the future of the museum of science
For many proponents of interactivity, museum collections are reckoneci
to have primarily an iconic value. In comparison to the cluttered displa
cﬁabmets of an earlier period in the history of museums, there are rpela}-l
tively few historical objects in the interactive museum o’f science. In the
model. proposed by some historians of science, however, rr;useum
co'll'ectlc'ms acquire new significance for they are illustrati’ve of the
critical importance of technical devices in scientific practice.”® The task
of the museum curator, in this view, ' more
sophisticated interactives, but to forgean
' T‘h.e purpose of such a rhetoric would not
_ VIsitor to experiment or interact with cy
_ Rather it would be to try to use the partic
as a medium to tell stories about the
_scientific practice, and the radical differences between science as jt is
er-lc.ountered in textbooks, school experiments, political arena and exhj-
bitions and science as it encountered in the laboratory and the field.®”
R.a.ther than excite interaction, such an approach might encoura' €
visttors to map some of the paths which lead between the mesf
Imprecision and uncertainty of technical scientific work and the critica}l,
importance of notions of scientific precision and certainty in .ublic
’ poh.tlcal and cultural life. Such an approach is certainly not the onf one
available for the contemporary museum of science. Yet, in its differ}énce,

1t brmgs. into focus the remarkable preoccupation with the virtues of the
interactive model today.

ciologists of science have

Is not to design ever-more-
ew political rhetoric of display.
necessarily be to encourage the
stom-made interactive devices,
ular advantages of the museum
complexity and technicality of

POLITICAL ANATOMY

an isolated case, only of
tory and sociology of museums? I do not
ntres and science museums were one of
op an explicit programme of interactive

. Although science ce
the first institutions to devel
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nteractive is i

the bk ntjciltlsnsoelgsgeys 1sr 1ntfl:rtde(:! to ch.al.lnel and excite the curiousity of
productivity, quesioning and creatsty o shen -y o1 Ptclectal

Lty « . 0se who interact.

fisc ;zVir;i(l)sr dslizcotoallndhigtlpr?tlve, interactivity is intended tto \t)fﬁlrelrte}?es
partidpative, - alctivec 1b‘, c1tlz§n O consumer) into a more creative

Popative o judgemselrll t]ecft without the imposition of 3 direct form 0;
sormalisation, oEemen tp an ‘expert authority, 104 Discipline implies
o e atlo \,Nith thi e; 1:2 1ts. You mus.,t!" Interactivity, by contrast,
mapti05 e o ) ation of activity; the injunction 1s, ‘You

Y draw up an ideal-typical set of contrasts;

technological development, the interactive model can be, and has been,
generalised to other sites and situations: to education and broadcasting,
marketing and the workplace. Today, the promise of interactivity, is at
the centre of of a whole series of attempts to reinvent educational,
political and broadcasting institutions.”® We can now speak of the
importance of interactive devices and methods in the classroom, in mar-
keting and in the mass media.”” At the same time, in the field of party
politics and public service, an array of new technical methods such as
focus-group research and electronic democracy also take some elements
of the interactive model, in so far as they emphasise the importance of
working with rather than directing the political imagination of ordinary
citizens. In this model of political life, intensive interaction with ‘the

public’ in carefully managed environments is expected both to maximise Discinfine06
. . . CIPI1
and intensify feedback between government and the governed and to pine Interactivity
minimise the possibilitilf(:)% for unexpected political controversies and The time-table: ‘Precisi(;n ;
, S C an Flexible time: j -
, application are, with regularity, the the choice of.tlfllletelj::rnwty depends on

conflicts at a later date.
In his discussion of ‘docile bodies’ in Discipline and Punish, Foucault

notes the importance of what he terms ‘body-object articulation’ for
the exercise of disciplinary power. ‘Discipline defines each of the rela-
tions that the body must have with the object that it manipulates’.*!
Reflecting on an eighteenth-century set of instructions for handling a
rifle, he speaks of the way in which the body and the rifle are brought into
one functioning arrangement: ‘over the whole surface of contact between
the body and the object it handles, power is introduced, fastening one
to another’. In this way, Foucault argues, the body is reconstituted as a
‘body-weapon, body-tool, body-machine complex’.’%% Discipline oper-
ates by fixing the relations between body and tool to form a unified

fundamenta] vi i
al virtues of discipli
fond. plinary

The correlation of the body and the i

e com 1 of the An orientation of creat; ity:
: l.ghe Oper;tligfil] S(l)sctlphned body' forms Interactivity does noia;e‘;fe;?ipzaty‘
| ntext of the slightest discipline but on the potential (;lf the

’ ultdisciplined body and the unfocused
mind. ‘For the child, or the aware but
not especially knowledgeable adult
failed predictions can signal the ne(,ed
for further experiment or to see the
phenomenon in a fresh way’107

| Body-object articulari
ation: through Bod j i
~ob ion:
rules and codes. The constitution of guidche 1:::}12?1;‘;1;“0?- th]r“gugh
rules. The

.
a body-weapon b
» body-tool, body- PR
: X constitutio 1 .
machine complex’ which persists interaction? of a brief ‘body-machine

apparatus.
In comparison to the instruments and codes of discipline, the various

techniques of interactivity imply a much less rigid articulation of bodi
and objects, coupled with a liberal sense of the limits of permissab
control. There is a degree of play and flexibility between the interacti
device and the user’s body. Above all, the use of interactives is n
intended to regiment the body, but to turn it into a source of pleasure an
experiment. ‘Present-day hands-on interactive science centres are deligh
ful, full of the fun of surprises, and discovering new phenomena an
seeing how things work’.'®* Whereas discipline is exhaustive in its appl
cation, interactivity is specific, instantaneous and intensive. Where:
disciplinary technology manipulates and manages the body in detai

~ Exhaustive use: ‘Discipl; i
it s ecﬂlse - .Intenswe use: the value of brief
e posiive o }Iny, it interactions must be maximised
bl ple of a theoretically Exhaustive use is like] .
Ing use of time, ever impossibl o be
ore available momentg and, from possibe
ach moment, ever more useful

5

Fomin




ON INTERACTIVITY
50 POLITICAL MACHINES
1

151
the use of new media and information technologies. In this way,
Piscpline’™ taceracvity interactivity provides the model for a whole series of specific elabora-
iscip - tions, innovations and investments across a range of media and
The authority of the expert: the The concealment of expertise: the
€ aul :

institutions. On the other hand, a focus on Interactivity cuts across the
conventional terms of political theory, with all its endless preoccupation
with the differences between liberalism, neo-liberalism and social
democracy, pluralism, authoritarianism and conservatism. As we have
_seen, in order to account for the significance of interactivity in different
locations one must examine how the idea and the technology becomes

i rtise is partially
scientist who lectures and who acts as ;111:13:;12; (())fr :;:rpfo e is riise
the possibilities for inte.raction. The
imagination and expertise Of, the
ordinary citizen is worked Wlth rather
than contradicted by the voice of

an authority

authority. associated with particular political strategies and ideas in specific

. circumstances. Through the use of interactive devices, political doctrine

Injunctions: g::cr;c;t;?'ns can be rendered into technical form. Yet interactivity is also both much

IYJearn! . You may! ‘  less and much more than simply a political idea or doctrine. It is much
ou must.

less in so far as interactivity is not, in general, the subject of any political
‘manifesto, nor is it the object of political controversy. Explicit attacks on
the idea of interactivity are rare. The public intervention of the Director
of the British Museum was exceptional in this respect. Yer it is political in

temptation to take one ()f tw a r()a(:he { ’I]e temptatio 1S tO write
y
d()ClI €S 01 |de uCh n [)[)I‘OalCh “’Ould fOCuS our at
ltsslf ltll tlls g]:a[ state ents :f ll: EIElllSIIl EIl:i SOC EllSIIl’ IEF utll:an
S 3 aria ervatis
g
1115[ ) :f [ll l:l:g)' E‘:‘EIl m [llls contes t’ Ilt[ssu:ll ZlSJEElIl [IaIl;:
l y()‘al(l a]l(] Vlal k I ()S‘el, at l)altlculal moments 1n tllel[ erlllllg, hav

is not, as we have seen, a recent invention, it has acquired a remarkable
political currency today."! Politics does not circulate just through the

flow of ideologies or rationalities of government, but through diagrams,
Instruments and practices.

FROM ANATOMY TO CHEMISTRY

n the museum of science, interactivity has promised to forge a new
olitical anatomy for the new museum visitor. The activity of the visitor

L intimately associated with the emergence o r consumer has come to be governed through fostering the exp'erimental
postmodern condition Was Intimately 2 108 Bor Poster, the presen apacities of the untutored body rather than through direct and
the new cybernetic and information sciences. f prod tion’to the modi uthorative instruction. In this way, it is hoped, interactivity will provide
era is marked by a movement from the mode of produc art of the solution to the problems of what I have called technological
of information.'®? . he topic of interactivity is tha }; itizenship. In the next chapter I am also concerned with the problem of
One of the virtue‘S'Of fgcu51§1g on ¢ f pation technology from th echnological citizenship. Here 1 focus on the contemporary concern
displaces both ‘political ideas’ and mdoFmt ractivity is both much les th the provision of technical information for citizens who are expec-
centre of our analyses- On the ?lr:; hrilcl,r; 1?h:m media and informatio d, and sometimes demand, such information. The story here centres
and yet, in a certain sense, m

. : ill hav on the preoccupation with air- uality monitoring in major European
logy. 1 It is a diagram for the exercise of power which w1.ll ha i p oh pa A Thq v o & ; J h p’d
technology. hnical ifestations, which may or may not involy 1@ North American cities. The story is illustrative o a much wider
' mani ;
many different technica ‘
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contemporary preoccupation with the Valuf? of precise s}cllelrlltlﬁc Efosrtr;l.ra-
tion in producing a more informed populajclor}. As we sha d.seei ‘ e ! tz
is about how the (over)production of precise ‘1nformat.10n isplaces cl)
science and politics, leading to a depo!i'Flasatlon .Of sc1encE. Bgt 1: 1sl fal SO
a story, as we shall see, about the political chemistry of the air itself.

7

POLITICAL CHEMISTRY

INFORMATION

One of the characteristic features of contemporary government is the
extraordinary range and quantity of information that citizens and
institutions are expected to process: information on the likely effects
of common drugs and foods on the body; information on the benefits of
certain courses of treatment or forms of education; information on the
state of the roads, the airports and public transport; information on
the quality of services provided by hospitals and schools. The citizen
or the consumer is expected to be continuously informed, updated on
developments and potential difficulties and possibilities.
~ Such information is much more than raw scientific data. First, the -
production of information is often linked to practices of government and
self-government. As Marilyn Strathern argues, information generally has
regulatory effects.” Its existence is thought to imply a transformation in
the conduct of those who are, or who should be, informed. Information -
does not merely exist; it demands (immediate) attention. Ignoring infor-
mation which is made available is reckoned to be either misjudged or
willful. Information is practical and technical in its form and performa-
tive in its function. Information is never merely scientific data, if by
scientific data we mean sets of numbers and facts about the natural
or social world which have been abstracted from their specific condi-
tions of production and reception. The very concept of information
implies a reader who should be informed. It is a moral as well as a tech-
~ nical concept.
~ Second, the production of information has complex and often unex-
pected implications for those engaged in its production. To render an
object in the specific form of information is likely to involve a multitude
of different scientific procedures and innovations, political negotiations
and compromises, regulatory arrangements, technical standardisations,
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financial investments and institutional resources. In doing so, as we §hall
see, the production of information may precipitate new forms of political
conflict (what forms of information should be produced, fqr What
reasons, and with what instruments?) while displacing or silencing

others. It will serve to create new objects of scientific investigation while™

process of information production. . o
Third, information entails a transformation in the objecf which is

pollution, weather conditions, economic performance, gblic F)pinion
and research productivity do not naturally exist in a state|in Wl}lch they
can be the object of information. Necessarily, the production of 1nforma—
tion involves the manipulation of an object into more or less standarchsed
form in which its properties can be measured, recorded and maqe visible.
It entails placing the object in a calibrated grid with .which it may bg
compared to an ideal or normative standard, giving it a new reall'Fy.
Information is a reality which is placed in circulation. The circulation
of information may be more or less public or restricted.

In thinking about the production of scientific information, Alfred
North Whitehead’s philosophy of organic mechanism is suggestive. For
Whitehead, objects (which he terms ‘actual entities’) are always in the
process of becoming: ‘The actual world is a process, and that process is
a becoming of actual entities.”® In this view, objects are historical reali-
ties, the properties of which are determined by their changing relations to
other entities: ‘an individual entity, whose own life-history is a part with-
in the life-history of some larger, deeper and more complete pattern, is
liable to have aspects of that larger pattern dominating its own being,
and to experience modifications of that larger pattern reflected in itself as
modifications of its own being.” The identity and properties of an object
are not given, but dependent on the changing environment of which
they are a part. The endurance of an object over time cannot be assumed,
but depends on the endurance, density and strength of its relations with
other entities.

In the context of this philosophy, information cannot be understood
either as a realistic representation of an external world, nor merely as a
social construction.” It is more than just a social construction because the
object which is represented plays its part in the production of informa-
tion. Reality is not a blank screen onto which social categories can be
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projected: ‘there is nothing in the real world which is merely an inert fact.
Every reality is there for feeling: it promotes feeling; and is felt.’® At the
same time, scientific information is both more and less than a realistic
representation of the world, because to produce information demands a
practical and technical intervention in the world which necessarily
abstracts an object from the complexity of its environment. In this view,
information can be true in the sense it can be accurate, but it cannot be
True, if by Truth we mean a representation of an essence which exists
independently of a more or less standardised and socially sanctioned set
of practices of measurement or experiment.” The production of scientific
information does not mirror the world as it is, but forges something new,
with more or less inventive consequences. It multiplies realities.?

In this chapter, I focus on one apparently mundane example of
scientific information: information about the quality of urban air. The
chapter has two themes. One is a story of a political and scientific event.
This a story of how the European Union figures as an event in the history
of the air, and how urban air plays a remarkable part in the history of
the European Union as it unfolds in a small area of south London. It is

~a story about how the chemistry of the air becomes political, and how

‘air quality’ becomes part of a transnational technological zone. The
second theme of the chapter is an argument about information, science
and politics. Here, I argue that the production of information can

_ displace other forms of political and scientific activity. In this case, there

is a conflict between an ethic of scientific conduct with an orientation
towards truth, and a political project which empbhasises the importance
of information dissemination and active citizenship. Here, the imprecise
and uncertain truths of scientific research are displaced by the far more
numerous and precise measurements produced by monitoring the quality
of the air. If the European Union can be seen as an event in the history of
the air it is one which, I argue, has had anti-political effects.

MONITORING ZONE

Drivers travelling along the congested main road from the West End of
London towards south-cast England and the Channel tunnel (the Old
Kent Road) pass a small sign ‘You are now entering an air quality moni-
toring zone.” Below this text there are the emblems of the European
Union and the local authority, the London Borough of Southwark, and
a logo in the middle of which are the words ‘air aware’.’ On the other
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side and a little further along the road from the monitoring-zone sign,
next to one of the few green spaces in this deprived inner-city area, is a
much larger electronic noticeboard which gives information about the
quality of the local air ‘in real time’. Elsewhere in the borough there are
s (in hospitals, neighbourhood centres and public
ilar news. Interspersed between public housing
estates and petrol stations\are a few large stores (Toys “I” Us, Tesco,
B&Q), drive-in McDonalds and KFC, and local shops which advertise
cheap international telephone calls. This is an area marked by multiple
lines of flow and forms of regulation. The traffic to and from France and
Belgium rarely stops in Southwark. The air-conditioned interiors of
McDonalds and Tesco are insulated)from circulation of exhaust fumes.
And beyond subsidising the efforts of the local authority to monitor air
quality, the European Union has no visible presence in this part of
London. Here, in south London, movements of capital, commodities,
persons, exhaust chemicals and pollution measurements have the same
coordinates in Cartesian space and time, but they do not necessarily
interact. In Arjun Appadurai’s terms there is a marked disjuncture
between the scapes or zones formed through the circulation of tech-
nology, finance, media and persons.'® In these circumstances, as Paul
Virilio has suggested, the technological zone formed through the pro-
duction and circulation of common forms of environment measurement
appears to function as a system which exists more or less autonomously
from its immediate urban environment.! ,
The sign on the Old Kent Road is the only visible manifestation of the |
presence of the European Union in this area of London. But it is also one
indicator of what has become a remarkable transnational political
project. Air, along with a whole host of other objects, from sea water to
meat, are subjected to increasing levels of continuous monitoring. To be
sure air quality has been, in London and elsewhere, a concern for some
time. As early as 1821 a bill was put before the House of Commons to
facilitate local prosecutions of owners of steam engines by parties suffer-
ing damage from their smoke.'” And following the infamous ‘smog’
episodes of the early 1950s which resulted, it is thought, in thousands of
deaths, research on4ir, pollution and its effects acquired a higher profile
than it had hithertoéb}f«ﬁ’et the intensity of interest in monitoring, and the
extraordinary level of public information which has resulted from it, is a
more recent phenomenon. Monitoring stations have been established
across London, and, by the early 1990s, had begun to form part of

a series of both London-wide and national monitoring networks, #
In P.ar1s, by .1991, there were no less than eighteen-air-quality monit i
stations which could measure up to fifteen pollutants.in ‘reyal ti (’)rmg
thirty more on specific projects.”® In Berlin, the o o
a0 specific . , there were gearly forty
ns.— n the UK, the environmental pressure group Friends of th
Earth (FoE) has continued to call for an increase in monitorin ke
as well as putting in question some of the ways monitoring h%lswt?erer;
don.e. Moreover, epcouraged by FoF and other groups, an increasing|
environment-conscious press criticised the Department of the Envi o
ment for its failure to maintain an adequate monitoring pro e
despite an annual budget of £5 million.!” More rnonitorz(i;nP itgralmme
led to greater political visibility of the ‘air quality problen%’ et
larl.y following the notorious smog episode of December 199,1 p?irtl?u—
which gxtraordinarily high levels of air pﬁﬂutioﬁ were reCOrdeé erose
the Faplital. In turn, this visibility contributed to the case forarCIf;)rsfS:
: Sle(r)rllntoc?rcllg.llln 1995 the UK government, following a European directive,
anded that all local authorities set up their own local air-quality-
Management strategies and establish air~quality—managementqzoney
Both in order to promote public awareness and in the interests of o .
government, Department of the Environment air-quality data bec e
freely available, in a frequently updated form, from the De am’e
own web site and telephone information lin'e.,18 The public ﬁlart? iints
~, knoW both the good and the bad news. Geofge Myerson andeeYve -
Rydl.n note that a form of ‘reassuring realism’ is a common feat Onnff:
_ official pc?llu.tion texts.'”” The realism is both scientific and nlire(;
although it is framed in a discourse which maintains a distincot?zr;

libraries) which carry si

t has to be taken seriously.

Thf.f concern to monitor, assess and inform was not just the product of
: na'tlonal political initiative, even if it has taken quite specpiﬁc forn(l)
n dlffer.ent cquntries. Indeed, the recent surge in political interest ir?
irban air quality may have begun in the state of California which

Wyn Grant. reminds us, ‘has been a global pioneer in the develo -
:f urban air quality management strategies’.”® But in the wake plfne}rll t
’l‘ectoral performance of green parties in the 1989 European elecoti -
utcl:h North American concerns became quickly translated acrossotr}llse’
hezlllttg:n "le"he'European Con.lmunity, in particplar, made the quality of
e nvironment an object of a whole series of policy interventions
nd regulations with research programmes being established in areas
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such as epidemiology and environmental telematics.>* This would lead,
as one Commission official put it, to ‘empowerment through informa-
tion’.>* In this vein, the Commission’s 1990 Green Paper on the Urban
Environment called for more comparative information on the state of the
urban environment in Europe, and for more effort to be put into
informing the ‘different sectors of the population of the Community’s
policies and measures’ through setting up a ‘network of urban local
initiative centres’.”> In this way, the environmental concerns of Europe’s
urban populations and Europe’s urban administrations would be
connected together. Increasingly the World Health Organisation also
took a more active and influential concern with the state of the air,*
establishing a succession of guidelines for Europe, as well other parts of
the world. In short, air — and the urban air in particular — became the
object of a vast, if not necessarily integrated, global zone of monitoring
and research.”

~ The ‘air quality monitoring zone’ in south-east London was estab-
lished originally as part of the European Union LIFE programme.*® It is
true that, prior to this, Southwark Council ‘had already invested in “state
of the art” automated pollution analysers to monitor background con-
centrations of significant pollutants (nitrogen oxides, carbon monoxide,
sulphur dioxide, ozone and radiation)’.?” There is no doubt the reasons
for the remarkable interest in air quality in south London was the result
of a complex set of quite specific local circumstances, actions and moti-
vations. In particular, the Labour Party in Southwark were, unlike in

most other areas of east and south London, faced by a strong Liberal

Democrat group in the council, and promoting ‘air quality’ provided one

way of outflanking the traditional Liberal concern with environmental
matters.”® But air quality was more than just an object of local party

politics. For LIFE money would put Southwark not just ahead of other
London local authorities in the development of air-quality monitoring
but at the leading edge of current European thinking. It would demon-
strate the usefulness of ‘advanced technology’ to reduce air pollution
and increase ‘public awareness’.”’ Indeed, the monitoring zone was just

part of larger project funded by LIFE in Southwark. There was, for
example, an exhibition at the Council’s Livesey Museum on the Old Kent
Road and videos and an interactive CD-ROM produced with the inten-

tion of fostering a new culture of environmental awareness amongst local
schoolchildren. There was also a sophisticated system for real-time air-
quality information to be networked, via computer, to a local public
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research organisation: the South-East Institute for Public Health, which
coordinated and compared air-quality data from local authorities from

_ across the capital. It was the pride of local Labour councillors. ‘South-

wark Council wanted to do something positive for our residents’ reported
Councillor Nick Dolezal at an impressive conference held jointly by
Southwark and the European Commission to demonstrate the achieve-
ments of LIFE at the recently opened Rotherhithe Holiday Inn. The
conference was attended by local-authority representatives from through-

~out the UK, Commission officials and one Member of the European

Parliament and hosted by the presenter of the early evening popular TV
show, London Tonight.>® The setting and the presence of a ‘television
personality’ was not just incidental, for if pollution-monitoring data
‘Wwas to exist in the form of public information it required publicity.
Information is much more than data; it demands an audience. Spectacle,
advertising and publicity have long had, and continue to have, an

important place in the history of science.>!

EXPERIMENTAL DEVICES

The monitoring zone and the publicity surrounding it were important.
They were indicative of the extraordinary significance accorded to ‘air

_ quality’ in forging a connection between a local authority, Europe and
_ thecitizens of London. But perhaps one of the most remarkable features
of the local council’s effort to put itself at the forefront of the new

air-quality movement, were two experimental devices called FEAT
and SMOG DOG™. Whether it was due to their lack of any aware-

_ness of European developments, or the weakness of the European

environmental-technology industries, Southwark officials had been
drawn to the work of US manufacturers. The Fuel Efficiency Automobile

_ Test (FEAT) was promoted by its designer Don Stedman from the Univer-

sity of Denver, Colorado, who met with Southwark Council officials at

_ an Edinburgh hotel on a visit to Europe in 1993.32 SMOG DOG™,
~ which was similar in design, was developed and marketed by the Ameri-
_ can defence and aerospace firm Hughes Corporation at its Santa Barbara
Research Center, and applied ‘advanced technology developed for

environmental monitoring from space’.>> FEAT and SMOG DOG™

_promised to identify individual polluting vehicles and, moreover, to
_ report the results in real time. An infrared source made it possible to gain
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data on instantaneous emissions of carbon monoxide, nitrogen oxides
and hydrocarbons as the vehicle passed by the detector, and an automatic
licence plate reader (ALPR) could ‘translate and digitally record a
vehicle’s alphanumeric licence plate number from the video image’.”*
According to its manufacturers, SMOG DOG™ had already proved
highly successful in the US. Indeed, in April 1996 it was selected for the
Association of Commuter Transportation Best Product Award at their

annual western regional conference in Los Angeles.

US remote-sensing technology certainly played a critical part South-

wark’s bid for LIFE money. It was, according to Council officials and
scientists associated with the project, the feature of the bid which made
Southwark’s project innovative at a European level. At a time when
Southwark had almost no contact with the European Commission of
whatever kind, and no European strategy, and no track record as a
participant in European programmes, Southwark’s interest in experi-
mentation was considered to be crucial to the success of the bid . By being
able to claim that it could monitor the polluting emissions of cars in real
time, Southwark could contribute to the emergence of an environmental
(and technologically advanced) Europe at the same time as Europe could
contribute to the health of Southwark. In short, through using the most
advanced instrumentation Southwark could demonstrate that it was part
of a European project in which technology played a central role. It could
become part of what I have termed a technological society.

To be sure, the novelty of remote sensing was not the only distinctive
feature of the Southwark bid. Another was the Old Kent Road itself. The
Old Kent Road was the entry point for a significant proportion of road
traffic from continental Europe coming into central London. It was the
beginning of the A2 trunk road which brought visitors to Britain from
Dover, the Channel tunnel and the French and Belgian ports. It was a
journey which, no doubt, some Commission advisors and officials may
have experienced: a continuous traffic jam for five miles. In maps pro-
duced by Southwark Council, the Old Kent Road is represented as a line
running from London to the Channel, yet in its evident congestion and
pollution it was certainly an unsatisfactory link to the Continent.*®
Viewed in this particular frame, remote sensing could, at more than one

level, at least ameliorate the impoverished connections between England -

and ‘Europe’.?” Elsewhere on the road, different networks were being
maintained by private financial means. A few local business people had
taken advantage of the deregulation of telecommunications and opened
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up shops from which local residents could make cheap international
phone calls: to the Caribbean, the USA, Turkey and the Phillipines. Here
there was a disjuncture between the ethnoscapes marked out by the fre-

_quency and destination of international phone calls, and the technoscape
~which was to be established through the development of a European
network of environmental monitoring.*®

In Southwark, remote-sensing technology was actually used in a quite
specific way. In principle, FEAT and SMOG DOG™ made it possible to

‘monitor the emissions from individual vehicles. To this end, the first

experiments were conducted outside Pursers, the local Volkswagen main

 dealer, situated roughly half way along the Old Kent Road, between the

Elephant and Castle and New Cross, as well as on a number of smaller
roads nearby.?” As cars passed the infrared sensor, readings were taken of
the levels of emissions of carbon monoxide and hydrocarbons. At the
same time, speed measurements were taken together with an estimate of
the age of the vehicle read from a frozen video image of the plate. In this
way, the data collected formed one input into a series of studies con-
cerning both the effectiveness of the monitoring and the polluting effects

“of motor vehicles.

Yet the objects of Southwark’s studies were not just the motor vehicles
or the behaviour of remote-sensing devices but the consciousness and
behaviour of the drivers themselves. In a speech, the then British Prime

Minister, John Major, had once declared that ‘every individual and every

group will in future have access to the information they need, in order to
act as an environmental watchdog’.* At a very immediate and practical
level, remote sensing promised to help motorists acquire the information
to do just that. Following a high reading by the remote-sensing equip-

~ment a policeman would be instructed to stop the vehicle further down

the road. As a local metropolitan police superintendent noted, appar-
ently reworking the Prime Minister’s canine metaphor, the police ‘added
teeth’ to Southwark’s activities, even if they were not as sharp as they
would like.*!

After it had stopped, the vehicle was then subjected to a road-side test,
with an idling engine, which took the same form as the ‘MOT test’,
which is required to be carried out on motor vehicles once per year by
law. At the same time, the driver was given an information pack ‘explain-
ing the “polluter pays” principle and the aims and objectives of the road-
side emissions testing scheme’.** In this way, it was hoped that the driver
would become ‘exhaust aware’, and hence be motivated to modify his or
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her behaviour. The Southwark watchdog, observing the constraints of
the existing law, was intended to be benign in its behaviour to the motor-
ist, however sharp its teeth might be. Indeed, the operation of the remote-
sensing device, it seemed, provided the basis for the driver to be ‘hailed’
or interpellated, as Althusser would say, as a free and environmentally
responsible citizen.*?

How effective could remote sensing be, in realising the complex set
of expectations to which it was subjected? There was no single answer.
In the United States it was said to have performed well and, indeed, to
be in operational use in the state of California. Certainly, in its early
publicity Southwark Council had extolled the virtues of the new devices.
The transport minister, Stephen Norris had launched what was called the
‘air pollution machine’ on 23 June 1994 at an event which was reported
in the national press and national and local radio networks. And in
1995, a reporter from the BBC popular consumer affairs programme,
WATCHDOG, was convinced enough to state that the Southwark initia-
tive ‘was arguably the number one consumer story of the year. .. because
every consumer has to breathe this air’. Many more local and national
press reports followed.** This publicity was not just a by-product of the
project, but an integral feature of it. For it was intended that remote
sensing would not just alert the individual driver, but increase public
awareness of the air-quality problem and, hence it was hoped, contribute
to a shift in public behaviour in general. A small experimental device was
not just an instrument for the insertion of a London borough into
Europe, but also for a much more far-reaching political project directed
at the problem of changing popular environmental consciousness.

Yet would remote sensing really prove as effective in the UK as it was
said to be in United States? There were two reasons for thinking
otherwise. On the one hand, in North America most vehicles were fitted
with catalytic converters which were extremely polluting when the
catalyst failed. In these circumstances, remote sensing might be a good
way of spotting failed catalysts, but would it be of any use when applied
in the UK where catalysts were less common? Second, in the UK, the
MOT test, which was performed on a stationary vehicle produced quite
different results to the remote-sensing device. However, when the device
was used, many vehicles ‘failed’ the remote-sensing test, but passed the
MOT test, or vice versa. This was not surprising, for the two tests
measured different things. In effect, the MOT test measured a particular
vehicle, but in a way which could not correspond to the emissions of that

vehicle on the road. Remote sensing only measured the concentrations of

gasses being emitted from a vehicle on the road at a particular moment in
time. The results of a remote-sensing test did not refer to a vehicle, but to
a moment. Given this limitation, could an image of a machine-moment
be translated into an image of a machine at every moment? Was the idea
that remote sensing actually detects polluting vehicles (and not just pollu-
ting events) an illusion which could be sprung on an unsuspecting public?
Would the doubtless dramatic effects of remote sensing subsequently
pale when subjected to further illumination by science or the law?

In the UK, a public controversy over the utility or otherwise remote
§ensing had developed as early as 1994. The issue emerged during the
inquiry by the House of Commons transport select committee into
‘transport-related air pollution in London’ in June 1994. Prior to the
Commons committee inquiry the government’s own Transport Research
 Laboratory (TRL) had already begun to test the new remote-sensing
technology, seeking to find out whether there was any correlation
between the results of remote sensing tests and the (legally significant)
~ Measurements taken by the MOT test. According the Department of

Trgnsport the results of the TRL research, at the time, were not encour-
aging and ‘we see no immediate prospects of such a device becoming a
,practic.:al reality’.® But, in their memorandum to the committee the
motoring organisation, the Royal Automobile Club, claimed that the
whole approach of the government research project was ‘misguided’.
_ RACresearchers had themselves used American remote-sensing technol-
gy as ‘a research tool ... to create the largest bank of information on
emussions in Europe’ which ‘identified very clearly the existence of “gross
polluters”” for over ‘half the emissions of carbon monoxide comes from
only 12 per cent of the vehicle parc’.*® In the RAC view there was not
likely to be any exact correlation between the remote sensing and the
MOT test (because they measured different things) but this did not mean
that the remote-sensing test was without value. On the contrary. “We see
fc.lear potential for the remote sensing of vehicle emissions within a road-
side regime targeted at gross polluters’.*” In short, remote sensing could
be ysed by the police to stop and to fine drivers who failed to maintain
their cars properly. To be sure, it was not a ‘technological panacea’ but it
was one of a number of measures which could make motoring more
environmentally friendly.

The select committee agreed with the RAC. Stopping cars randomly
was expensive, and in any case, despite the existence of the appropriate
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legal powers, had not been tried to any significant extent. Moreover, the
committee had noted the desire of the Metropolitan police to have a
‘suitable emissions detector’ which would provide a reliable basis for
stopping polluting motorists, for as the police had observed ‘people who
fail to maintain their engine also [frequently] fail to maintain other parts
of the vehicle’.*® Far from being a device with little prospect of becoming
a practical reality, Members of Parliament pressed for a vigorous pro-
gramme of research into remote-sensing technology in order to ‘permit
the Metropolitan Police to receive an early answer to their request for
approval of an emissions detector’.*” This was essential. For with only
‘a purely visual test of excessive emissions’ (by the police) it would be
difficult to fulfil the promise made by the Transport Minister at the 1994
Conservative Party conference who, adapting the traditional vocabulary
of law and order, had called for a ‘high profile national city centre
crackdown on vehicles exceeding prescribed [emission] limits’.*® If the
government was going to be tough on pollution and tough on the causes
of pollution, then it would need the appropriate scientific, as well as
legal, instruments. This was completely at odds with the cautious conclu-
sions of the TRL scientists. But the government scientists were unaware:.
of the implicit criticism that had been made of their conclusions. Perhaps
not surprisingly. For the duty of the government scientist was simply to
give technical advice to ministers, not to engage in public debates about
policy. Moreover, increasingly government scientists were seen as some-
 thing like commercial contractors.*! They simply carried out the terms of
a contract to government. They were not responsible for the fate of their
work subsequently. The domains of the scientific and the political were,’
in this arrangement, clearly distinguished. In effect the imprecise truth
articulated by the government scientists (‘emission detectors do not work
in the ways that are claimed . ..”) was displaced by a desire for an exact,
precise and automatic instrument on the part of the public authorities.
In Southwark, these political and scientific positions were given a new
twist, and different resonances. Southwark, along with most local
authorities, did not possess specialist scientific expertise in air-quality
monitoring.>* They therefore contracted a physicist from the University
of Greenwich to conduct her postgraduate research work on the remote-
sensing device, although they were also able to draw on some support
from the TRL. The Southwark researcher was sceptical of the value of
the remote-sensing device. On the one hand, the figure of 12 per cent
‘aross polluters’ was highly misleading and had to be given a ‘health

Warning’.53 To be sure 50 per cent of emissions measured by the detector
did come from 10.9 per cent of measurements, but this did not impl
thaF 1.0.9 per cent of cars caused 50 per cent of the emissions. For fh}e,
emissions measured by remote sensing depended on a complex series of
factors, including the speed of the car, whether the engine was cold and
yvhether the road was congested or freely moving. In these circumstances
1t was quite difficult to determine whether any particular car was a ‘gross
polluter’.>* This was clear when measurements of the same car %vere
taken ona number of occasions. For according to the Southwark data
’ appr9x1mately 80 per cent of vehicles which exceeded a given thresholci
for high emissions on two occasions have a third emissions reading that is
below the threshold.>® A car which appears to be a ‘gross polluterfgon one
Oreven two occasions is not necessarily likely to be one on a subsequent
occasion. There was some correlation between the results of tests on the
_ same vehicle, but not that much. There was no doubt that some vehicles
were more polluting than others, but it was unclear whether a particular
fraction could be classified as ‘gross polluters’.5®
In .their official report on the project, however, Southwark Council

refrained frorg l\Elhese rather sceptical conclusions. The various studies of
SMOG DOG™™ and FEAT were classified as either ‘successful’ (of which
nine were) or ‘unsuccessful’ (as one was). Whereas the researcher appears
to ha.ve expressed considerable doubts about the utility and cost-
effCC.tIVCHCSS of remote sensing, these concerns were down played in the
ofﬁcu'll.report which argued that remote-sensing devices are ‘the most
_bromising screening tools currently available’ enabling them ‘to be used
as a “green” equivalent to the speed or “gatzo” camera’ which had
'a'lready become a common feature of London’s roadsides. At the same
time, remote sensing could provide an effective means of acting on the
elusive Problem of bad driving through raising awareness amongst pollu-
ting drivers of the effects of their behaviour.5” Moreover, in putl))licit
pr’oduced by the European Commission’s Task force on p’riority infor}j
mgt{on projec'ts, the inaccurate interpretation of the statistics of remote-
scns.lng experiments was repeated. ‘Research suggests that a minority of
vehicles contribute a disproportionate amount of pollution, with perhaps
10 per cent of cars generating 50 per cent of emissions’.’ § peap
Moreover, whatever its costs, remote sensing had one further advan-
age over other methods. It was remote. It did not discriminate on the
asis of any visible feature of the vehicle and its occupants. Informall
was remarked, by some, that SMOG DOG™ and FEAT could not b}z
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subject to the accusation of racism sometimes levelled at local police
officers. Racism was a problem. Two years after the air-quality experi-
ments, British National Party posters were placed on top of Labour Party

election posters on the same stretch of the road. Officially, Southwark -

Council simply noted that although stopping older cars on sight might be
a cost-effective way of finding polluting cars, ‘it would lead to poor
relations with drivers reducing the prospect of being able to work
positively with motorists to improve awareness and change behaviour’.”’
Remote sensing was not just at the cutting edge of European
environmental technology, it was democratic in its indifference to
surface appearances.

It might be said, from this account, that Southwark (and before them
the RAC) were guilty of a kind of cover-up, whether deliberate or
unconconscious, by hiding the real deficiencies of remote sensing.
Perhaps. But from a certain perspective such devices could work better

than alternatives, especially given the financial costs of using expensive

human policemen for environmental policing and the political dangers of
discriminating against motorists simply because their cars were old.

However unsatisfactory it was when scrutinised by physicists, the
remote-sensing device looked impressive in public. When given its role as
an environmental watchdog, it looked as if it could perform. It is
sometimes suggested that scientists and experts dominate public debate.
But the situation here was that scientists did not have sufficient voice to
_ question in public the enthusiasm for remote sensing, even if they so
wished.®® The desire (and the availability of funding) to be part of a

European technological society displaced a scientific concern for truth.
In any case, now that the environment was becoming an increasingly -

European and not just a national political problem, the situation was
different. When seen in European terms the cars in London could look
rather unusual. They caused pollution when they were old, poorly
serviced, badly driven, sitting in a traffic jams or accelerating rapidly. But
elsewhere in Europe, cars were increasingly similar to American cars.
Many had catalytic converters. Unlike British vehicles, perhaps they
could be classified into ‘gross polluters’ and others. Moreover, in its
continuing, and no doubt over-determined, enthusiasm for environ-

mental telematics, the European Commission pressed ahead with its

research and development programme. Whether it was needed or not,
Europe would be connected together by a dispersed network of real-

time monitoring devices. Remote sensing could supplement this fixed
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monitor: . .
monitoring network. In this way it might have a practical role in
improving the European environment after all. 6!

PUBLIC CONSCIOUSNESS

In What. for.m should the information generated by all the various f.
of monitoring be presented? What was its real audience? For Fri Zrmz
the Earth, the immediate audience of monitoring was .clear- thin s
m§41a. For the environmental Organisation, monitoring .rovianiass
cr1t1.cal way of both raising public consciousness of the probliem arfd ?
putting pressure on the political authorities. Of course. FoE did not h .
a.nd could not afford to have, the scientific expertise t’o carry out a fc:,ri’
tinuous monitoring programme or, for that matter. the more experi-
mental foFm of remote sensing tested in Southwark. i%ut for man ar
\thf: organisation had prided itself on the scientificity of its analy :eesag
Sc1§nce was regarded as an effective political means of VisuZlisi.
’, envllropmental problems in the public arena. In this context FoE w Illg
. perlodlce.llly commission what we might term spectacular m,easuremOu
fof'pol.lutlon which were intended not so much to be part of an sustaie ntj
scientific programme of measurement, but to simply display th}elz existerrl1e
of the problem.®® As we shall see in chapter nine, FoE was ambival "
ffabou.t any form of association with militant forrr;s of political dem o
stration. Instead, it delegated commercial and public scientific insticzll:

_ tions to form scientific and technical demonstrations on its behalf

But if the audience for the occasional monitoring performances of the
FoE was clear, what was the audience which desired the regular, detailed
and, without doubt, tedious information which could now be ’roduced
by the network of monitoring stations currently operated by nat?onal ar?d

local government? There was no certain answer. To be sure, various
- governments had conducted surveys on ‘public awareness’ of t,he rob-
lem of smog, finding it, according to one local-authority commenlt)ator
second only to dog fouling in the popular consciousness of environ—’
mental problems. In a telephone survey commissioned by the Depart
- ment of the Environment no less than 40 per cent of intervieweesphrci
heard or read news about traffic pollution problems ‘recently’.5* Bat
knqu{ledge of how, or whether, pollution information ﬁgure}cli'in t}ll1
;decmo.ns and calculations of everyday life was very limited. The ublie
authonti@s knew little about the conditions within which .inforni)atio;
_was received or in what way it might be used by individuals to take



168 POLITICAL MACHINES

responsibility for their actions. ‘Market research studies after summer
smog episodes ... suggested that, respectively, 10 per cent and 18 per
cent of drivers surveyed said that they had decided not to use their cars on
at least one occasion during the high levels of pollution’.®’

In any case there were reasons to doubt whether ‘the public’ could
become interested in the monitoring project, at least as it had been first
conceived.®® In the first place, according to one report, the chemical
terms used to express the results of monitoring were, for the most part,
meaningless or misunderstood except by specialists. The public did not
classify pollution in terms of entities such as SO, NO,, ozone, particu-
lates, PMyo or VOCs. Detached from their network of connections to
specific concepts and devices in the scientific literature, the reference of
these terms disappeared. Or drifted onto other objects such as the ozone
layer. This did not mean, of course, that the lay public had no knowledge
of pollution. Indeed, in a certain sense, public knowledge of pollution
was as complex as — if not more than — that expressed by government
agencies.®” It referred to a whole series of causes (traffic, aircraft, sprays,
fires, government policy and power stations), to effects (coughs, asthma,

headaches, fatigue and irritability) and to visible forms (dust, haziness,

fumes). Set against this complex body of understanding, official state-
ments on air quality seemed to have limited value. Indeed, far from being
induced into action by up-to-date air-quality information, the predomi-
nant response was one of ‘fatalism’. Even asthmatics and bronchitis

sufferers were, according to the report, often indifferent to information:

for they knew anyway and could not do anything more.®® Perhaps all

the efforts to increase the speed of information flow could have the
opposite effect to that intended. Far from fostering a sense of agency and
self-government, it seemed it could lead either to passivity, or worse, to a

sense of panic.®’

Despite the expression of such doubts about the engagement of ‘the
public’ with the air-quality problem, they did not undermine the support
for more monitoring and public information in policy circles. On the
contrary. For in so far as such arguments are listened to they lead, if
anything, to a search for more comprehensible and user-friendly ways of
presenting the data, and the development of approaches which are
attentive to the needs and understandings of specific publics. Anthony
Giddens has argued that there has been a general sense of a loss of public
trust in abstract systems during what he has termed ‘radical modernity’,
although he presents no empirical evidence for this assertion.”® In this
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case there is no clear sense of a lack of trust in technical informaﬁon
. . ’
even though one would be justified, merely an indifference.

A FRAGILE ARRANGEMENT

What is remarkable about the story of air quality is the extraordinar
level of political investment in the chemistry and ‘quality’ of the airy
A few chemicals (NO,, 50,, CO, etc.) are placed at the centre of a ra i
idly egpanding arrangement of political alliances, policy directives, tecﬁ-
, flologlcal tr.aflsfers', financial flows and measurements and assessments of
,’pu}.)hc opinion’ involving, amongst other bodies, local authorities
uenV1ror.1m'ental groups, the Environment Directorate of the Europear;
,(?ommISsmn, the Metropolitan Police and the World Health Organisa-
 tion. The concentrations of chemicals which make up ‘air quality’ are not
~merely of common interest to these organisations. They have a critical
place in forging a network of connections between them.

But can this extraordinary political and technological alliance be
~maintained. Are the links between ‘air quality’ and ‘public health’
; enqugh? Can information on air quality produce subjects who are
capable of making calculations of the health risks of living, driving and
walking in the city? Can it lead to rational action?”? There a;e two sits of
reasons for thinking otherwise. One reason is that ‘air quality’ is not just
a property of the urban air in general, or even a property of the air at a
ﬁpa_rtlcul.ar time and place (such as behind a moving vehicle), it is an
expression of a relation between air and the government of ;n urban
population. Records of air quality were public information. The political
strategy of the political authorities was based on the idea that scientific
techniques could provide precise and irrefutable accounts of the links
between polluting chemicals and the health of the population. For onl
on the basis of such guidelines concerning ‘safe’ levels of pollution coulc}:l’
the authorities, and the public, act. Yet the basis on which precise guide-
hqes could be established was contestable.”? Potentially at least, these
scientific foundations of political action could be undermined. ’At thé
very least they would have to be constantly repaired and replaced.”
?)X/hy? {:irst,’ because in the case of some pollutants there were reckoned.to
e nf) safe levels,. and in the case of others the existence of particular
f_safe. levels was simply an artefact of existing measuring techniques
Inevitably any estimate of what was ‘safe’ in the present, would have t(;
be changed in the future. Actions which were once thou,ght safe, would

firm
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become dangerous. Second, because the link between measurable forms
of air pollution and the incidence of some health problems (such as
asthma) was difficult to establish or may even not exist, suggesting per-
haps that increasing levels of asthma may be caused by ‘invisible’
increases in allergens.”® Third, because existing ways of monitoring pol-
lution do not measure the pollution which individual citizens have to
breathe. Pollution is monitored at particular points in the city, yet the
level of pollution will give a very misleading idea of levels of pollutionin
the city as a whole, for such levels could vary ‘radically within metres of
each other’.”’ Necessarily, an individual wandering through the city,
" driving a car or working on the streets, would experience a quite different
level of pollution to that measured by an electrical device operating in
one place. The ways in which persons breathe, cough and cover their
faces with masks was unrecorded. The ways in which individuals negoti-
ate the city streets in different ways are never tracked, and probably
“never could be. But the value of current practices of air-quality moni-
toring would be undermined by an experiment which would estimate not
pollution in one place, but which would measure the concentration of
chemicals which might be absorbed into a moving body. The electrical
device would move with the experimental body. In this arrangement, the
exposure of bodies to the chemistry of the urban air would have to be :
continuously monitored. In such an experiment, the body of the citizen
would be integrated into what we might call, following Elizabeth Grosz,
an urban ‘information machine’.”® ,
- Yet there is a second set of problems. For not only is the topology of
urban space much more complex and multi-layered than one might
imagine: so is the space of international scientific relations which sustains
" the existence of ‘air quality’. Decisions about what should be taken tob
‘g0od quality’ air are made at a whole variety of levels — the national, the
regional, and the global — and in a complex set of institutions from
the World Health Organisation to the European Environment Agency.’
Moreover, air-quality standards rely on assessments derived from a series
of scientific disciplines and techniques (air-pollution chemistry, epide-
miology and toxicology), the claims of which are controversial an
uncertain in themselves, and extraordinarily difficult to draw together.
Chemists, epidemiologists and toxicologists will have different answer.
to the question of what is ‘good” quality air. In these circumstances, ther
is always a possibility that differences in the position taken at ar
international level may be used to undermine the authority of a nationa

or local body, or vice versa. Of course, considerable efforts are taken
to ensure that there is international harmonisation. But this is difficult to
,,achle.ve. Different administrations have different political cultures and
, pr19r1ties, and different ways of deploying and drawing together the
clalp?s of different forms of scientific expertise. They face different
pol{tlcal pressures, which may have little to do with a concern for the
environment.”® It would be extremely surprising if there were any coinci-
dgnFal agreement between the approaches taken by different political
,kb(?dles. At the Southwark LIFE conference in 1996, an official and a
 scientist from Paris outlined the extraordinary sensitivity of the city’s
, class.lﬁcation of air quality which was reported in no less than ten ban}zls
ranging from ‘excellent’ to “very poor’.”® For the majority of the audience
it seeme.d that this seemed to confirm the existing British classification of
air quality. But there was also, perhaps, a certain defensive amusement

For thf: extent of the difference between what good quality air meant.
in Pa.r1s and London seemed to undermine the possibility of makin

’ the kinds of distinctions which, in Paris at least, were thotight possibleg
In the UK the idea of distinguishing between ten air-quality bands was:
oo precise. The quality of the air, and its effects on the population, has

',gppeared remarkably elusive. ‘Air quality’ has multiple realities dep’end—

ng upon the conditions and circumstances within which it circulates.

SCIENCE, INFORMATION, POLITICS

In writing about the relations between science and politics, many writers
’have been drawn to one of two positions. One view,’ which seems
commop—sepsical, is simply to keep science and politics separate. In this
View, scientists convey neutral advice, on the basis of which it is possible
to act or not. The chief threat to science, in this view, is its politicisation
Asecond, which has become increasingly fashionable, is to reduce sci:
ence to politics, and to read into scientific controversies the play of social
and political interests. The chief threat to politics, in this view, is a failure
to recognise the political interests which inform scientific juc’lgements

Here, I have argued there is nothing mysterious about the relati('m
between science and politics. The production of scientific information
1pvolves a double movement. On the one hand, the production of
knqwledge Is a creative act. Reality is not merely reflected in the form
of information or knowledge: it is creatively worked with and acted
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upon. In this case, measurements of ‘air quality’ do not reflect the es;encz:1
of real air prior to the activity of measurement, yet they can be p;’oh uce :
from it. This abstraction can be seen as an event in the' hlstory o, t Ce1 a;lr,’

hich establishes a new relation between ‘air quality’ and the
et of et i i horities.?® Second, in order
conduct of citizens, scientists and public authorities. ,

for the new object of information (‘air quality’) to be produced it must be

sustained and circulated. This necessarily depends not ].ustlon the'uts.e ﬁﬁ
scientific procedures and techniques, but glso on pohtzlca nbel.go'ila {})he
and bargains, government grants, financial 'deals an puh ici ?f.t Ce,
survival of scientific information as information relies on t e eiqs eF '
of a vast and increasingly transnational arrangement of techmc;i , p(l). mc-1
cal and economic resources and agreements as Well as mo‘re. oca iste .
and ‘dirty’ forms of political bargainmg. The existence of ailrbqlia ; eyn,
depends on whether a series of connections can be maintained betw

air and the institutions which measure it and finance this measurement.

Seen in these terms, scientific information glways has the potentclial of
becoming recognised as political. First, its existence places dema.rcl1 s or;
those who know, or who are expected to know, it. The very idea of
information implies a relation between a set of natural or social }e;ntrlcgllf):s,
which are objects of knowledge and a set of actors who.are or should be
informed or knowledgeable. In the case of air qughty, its existence
as information has created extraordinary (and unreahs.ed) exgecta}tlorgs
on the part of those political autho.rities vyho support its pioductlon.ti_
In this particular case, the production of information 'has liel an an /
political effect, serving to displace the problem of air pollution, an

deflect other problematisations and other d?mands for other formsl.of, ’
action. As Yvonne Rydin has argued: ‘the policy area of urban air qua 1-2 .
management has been marked by the attempt of the state to rfems ”
pressure to act, to withdraw from responsibility, to turn away from

. > 82 . .
the impossible problem without losing face’. Nonetheless, this anti

political solution may be undermined by scientific research itself, which.

: ) L e N
may open up the question of the particular way in which ‘air guallty ;S
defined and measured. Scientific research often serves to disentangle

objects from the complexity of the social and political situation of which

they are part. But in raising questions about the production of scientific

information, it may also serve to reinscribe and re-entangle such object
83 :

in a political situation.

Second, scientific information can become recognised as political given

its necessary reliance on a set of technical procedures, financial resources
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 disciplinary formations and legal regulations which sustain particular
historical forms of its existence. There is no single solution to the

_ question of how the resources and devices necessary for scientific re-

search should be organised and managed. Historically, philosophers and
sociologists have sometimes imagined a clear distinction between an
autonomous scientific community and a realm of public politics. In prac-
tice, this distinction between ‘science’ and ‘politics’ takes different histor-
ical forms, and is uncertain, negotiable and in process.?* In the particular
case discussed here the distinction is essentially a contractural one:
scientists are contracted to carry out research for the political authorities

_ but have no direct responsibility for its public presentation.?s The effect

of this contractual relation is to create a tension between a scientific ethic
_ and a political project. Here, the former stresses the importance of telling
the truth about the limitations and imprecision of instruments and the

uncertainty of scientific knowledge claims. The latter emphasises the
_strategic importance of information production for the government of a

technological society. Given their contractual dependence on the public

_ authorities, and their marginal presence in public space, scientists have
little opportunity to question this strategy. In this context, the realisation

-of the political project has anti-political effects, in opposition to which
scientific arguments can become a form of political intervention. Sociol-
~ogists and political theorists tend to draw an opposition between the

 certainties of science and the undecidability of politics. But the opposite

can equally be true. The uncertainties of science can have political effect
in opposition to the rigidities of what we call politics. :
As we have seen, the government of a technological society has impli-

cations for those who are governed. It implies the need to be knowledge-
 able, up-to-date, adaptive and inventive. It is thought to demand not just
new cognitive capacities but a more experimental body and a more
.informed mind. In an analysis of the sociology of markets Michel Callon
has argued that ‘the true question concerning the state is this: how and

with what methods and efficiency does it contribute to the performation

of calculative agencies and the organisation of their relations?’®® In this
_case, we must equally ask the question of the effectiveness and efficiency ©
of the local state in producing agencies who calculate the consequences |
_of their behaviour on the basis of environmental information.

But if the government of a technological society has implications for its

citizens it also has consequences for its non-human objects. Today it
_may be impossible to identify a realm of ‘nature’ which is distinct from
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human intervention. Air, water, grass, persons and animals are all arte-
facts, made up of interacting and mutating complexes of ‘natural’ anFi
‘manufactured’ elements. Whitehead speaks of the plasticity cgg the envi-
ronment resulting from advances in scientific technology.”” Yet thg
government of a technological society introduces a further o.rdf:r‘of arti-
ficiality. Its substances and political preoccupations (‘air quality’, genetic
material’, ‘software’ ) are themselves artefacts of artefacts. The.: p011t.1cal
demands of a technological society constantly put new objects into
circulation.

8

DEMONSTRATIONS:
SIGHTS AND SITES

GOVERNMENT AND OPPOSITION

In this book I have sought to be irreductionist about the conduct of
government. First, following the work of Michel Foucault, I have not
sought to reduce the study of government to the question of the state, but
rather understood government as a set of practices and technologies of
governing which operate across distinctions between state and market.
Second, following the arguments of Bruno Latour, Michel Callon and
others I have sought to be irreductionist about the materiality of govern-
ment. Government does not rely just on the conduct and properties of
persons, but on the actions of a whole array of technical objects from
pollution-monitoring devices to interactive media. Today, government
has come to take a particular technical form, and many political, eco-
nomic and cultural institutions have become preoccupied by the potential
of new technologies. The production of new technologies and artefacts
has come to be seen to be an increasing part of the solution to the prob-
lems of government, and the very language of governing has increasingly
drawn freely from the conceptual vocabulary of new technology.

But if government is such a technical matter then what of con-
temporary political protest? If we need to rethink what is involved in
government today, then how might we rethink the conduct of political
action and ‘resistance’? Is resistance simply opposed to power? One of
the accusations often directed against the work of Foucault and Callon
and Latour is that whereas their analyses have much to tell us about the
importance of technology to the exercise of political power, they have
little to say about political action or political conflict, or the actions of
those who are excluded. In responding to these accusations, this chapter
aims to show how might one be irreductionist not just about the conduct
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of government, and the dynamics of science and technology, but about
the conduct of political protest as well. In what way can one talk not just
of the materiality of practices of government, but also the materiality of
political conflict? '
In this chapter, I address the question of political protest through an
analysis of public demonstrations. The chapter develops two interrelated
arguments. First, [ argue that there are significant similarities between
political demonstrations and scientific and technical demonstrations, and
many of the questions addressed by those concerned with the study of
scientific demonstrations can also be raised by those involved in the study
of politics. In interrogating the conduct of scientific demonstrations,
historians have sought to understand the complex relations between the
social site of demonstration and the kinds of persons and devices deemed
necessary for a demonstration to be performed. Likewise, an analysis of
the conduct of a political demonstration may demand careful attention
to the technology and ethics of telling and witnessing the truth and the
ways in which sites of demonstration are made. Demonstration is a_
technical, ethical and spatial practice. ,
Second, I suggest that if we are to understand such actions and to take
them seriously as political events, we should not look for the existence of
political identities or ideologies or social movements which lie behind
such actions, but rather look to the actions themselves.! In political
sociology, political action is often viewed as merely an expression of
something else which lies behind it whether this something else is con-
ceived of as a social movement, or a political ideology or an identity.”
Yet in its preoccupation with social movements and ideological conflict,
political sociology neglects to analyse the objects, technologies and prac-
tices of political action. Moreover, it has tended to assume that social and
political identities can be taken as given prior to the conduct of political
action.? In effect, political sociology tends to oversocialise the politi-
cal actor.* This argument parallels recent earlier work in the sociology of
scientific knowledge which shifted the focus of analysis from the study
of scientific communities and theories to the ethnographic study of the
empirical practices and objects of science.’ Just as sociologists of science
argued that we cannot account for the conduct of science in the labora
tory in terms of the play of wider social and economic interests, or th
cognitive interests of ‘scientific communities’, we should also not see ,¢yaning of the demonstrator and the demonstration acquired a further
the conduct of political actions as simply an expression of external politi- nse. If the older scientific or mathematical notion of demonstration
cal and social forces. To put it in other terms, the political is irreducible to plies proof, the idea of the demo can also imply provisionality. A demo

’ politics.6 Just as we should be irreductionist about government, so, too
should we be irreductionist about the political. As Judith Bl’ltle; has’
argued we should recognise “that politics has a character and contingency
and context to it that cannot be predicted at the level of theory’.”
Relativist arguments within the philosophy of science once pointed
_towards the value of ethnographic studies of science. Today, arguments
_in political theory point to the value of an ethnography of p(;litics which
attentive to the specificity of the event.®

DEMONSTRATION

;It is comm.onplace to think of a demonstrator as a political actor: a pro-
_testor against-an injustice, the breaking of a prorhise, a threat (or the
",bsence) of violence, or an intolerable situation. Demonstrators. in this
sense, are markers of the unacceptability of another’s actions ’expres-
sions of whether the exercise of power should be limited, or in;ensi.ﬁed
They claim to display that subjects have a stake in government. Thi;
political sense of the term emerged the nineteenth century in connection
with the Chartists and the revolutions of 1848, a manifestation of fhe
mergence of the masses as a political subject.

But the notion of demonstration also has an earlier historical sense
In the Middle Ages the demonstrator had a particular function in the;
~anatomy lecture theatre. He pointed out the feature of the body which
was being shown and about which the lecturer was speaking. The
monstrator made visible to the audience the object of which the lec-
urer spoke, and thereby made a significant contribution to the produc-
on and dissemination of anatomical knowledge in public.” To be in the
resence of a demonstration was a matter of witnessing a technical
:actic‘e. The truth of the lecturer’s knowledge was established through
bserving a demonstration. This sense of the term still exists, in some
orm, today. In the university science laboratory, a demonstrator is one
sually a graduate student) who assists undergraduates in their practical
asses, pointing out the objects they are expected to discover and
derstand. The truths of laboratory science are proved to the novice, in
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model is a display of the possibility of a real object, rather than its
actualisation. It is a way of showing what can or might be done.
Demonstration, whether it is understood in a technical or a political
sense is, or can be made to be, a political matter. On the one hand,
because there is a politics to who can, and who should be allowed and
trusted to witness a demonstration — under what conditions and in what
ways. Being a witness is to adopt an ethical stance.'® As Stephen Shapin
has argued, the development of ‘science’ in the seventeenth century
involved an effort to regulate who could and who could not be properly
called upon as witnesses to matters of fact about the natural world."
On the other hand, public demonstration is political, because the telling
of a truth in public can never be described as disinterested — it is always
intended to have effects on, or challenge the minds or effect the conduct
of others.
My account focuses on a particular story of demonstration. It concerns
the conduct of direct action against the construction of roads in Britain
in the mid-1990s.1> What is remarkable about the anti-road protests,
I argue, is the absence of any well-developed ideological project, and the
absence of a well-defined political constituency on which they are based.
Indeed, the intended effect of the protests was as much a technical as a
political one: to demonstrate a truth which it has been otherwise impos-
sible to demonstrate in public by other means. The history of science can
inform our understanding of the contemporary art of politics. For to
conduct a political demonstration can be a matter of making visible a
phenomenon to be witnessed by others.
In thinking about demonstration as a technical and ethical practice,
the analysis of the suffragette movement by Barbara Green is sugges-
‘tive.!® In her account Green explores the complex and shifting ways in
which the suffragettes conducted a feminist politics and engaged in what
she terms a form of visibility [spectacular] politics. In part this involved
street marches and parades. But as the suffragette movement evolved it
‘developed more militant forms of demonstration which involved smash-
ing storefront windows, burning messages on golf courses and setting fire
to empty buildings and, following imprisonment, hunger strikes and
other forms of passive resistance. In this way, '

definitions ’and techniques of feminist spectacular activism constantly
evolved to meet the difficult task of advertising feminism.'

The use of the term advertising in this context is apposite. For part of the
bprden of Green’s argument is to contest the view that the suffragettes
mmply articulated an authentic and suppressed version of women’s
experience. Rather than counterpose the authenticity of women’s experi-
~ence With the inauthenticity of advertising, Green’s analysis points to the
, Potftntlal creativity of publicity and advertising for feminism in estab-
lishing both an identity for the feminist activist and a place for feminist
argument in public space. In Green’s account, advertising and publicit
are.o.f critical importance to the conduct of contemporary oppositiona}I
, pplltlcs and of contemporary forms of political identification. In this
View, the notion of advertising is not accorded the negative connotations
given to it, for example, in Habermas’s work on the public sphere.

At one time publicity had to be gained in opposition to the secret
pOl.ltICS of the monarchs; it sought to subject person or issue to
rational-critical debate and to render public decisions subject to review
at the court of public opinion. Today, on the contrary, publicity is
, aChlf.EVCd with the help of the secret politics of interest gr(’>ups- it earns
public prestige for a person or issue and thereby renders it r’eady for
acclamatory assent in a climate of nonpublic opinion.®

\Without doubt publicity can have this function. An excess of publicit

can be used to reduce the discursive space of political debate. Througl};
he use of commercial advertising, sophisticated forms of news manage-
ent, the ceaseless circulation and updating of news and the over-

pinions and argument can be expressed concerning matters of public
mportance. Nor are they to be valued for their own sake. They are
Ha}bermas’s early work suggests, artefacts of certain. no doub;
storically specific forms of practical activity.'® They can l,)e invented
vepted and disinvented. The spectacular actions of the suffragette,
ablished a set of sites within which feminist political action could

Through a rejection of pageantry, the suffragettes cultivated an
alternative form of spectacular politics that assaulted the public eye, or
exhibited ... tortured bodies for public delectation. Thus the fluid
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new in nature, as new in scale’.22 In total 15,000 kilometres of n
would be needed to realise this ambition.?*

Yet the attention accorded to Newbury derived equally from a rather
more local consideration of politics of landscape and location. Land-
scape is sometimes regarded as little more than a backd
as Eric Hirsch reminds us, accounts of landscape hav
_ anthropological writing as something of a convention
_ forms the way the anthropologist brings his or her stu
But anthropology and sociology have, in parallel wit
_ environmental politics, reconceived landscape as me
_in Lefebvre’s terms, the bypass route occupied an im
fepresentational space of (English) politics.
miles from Aldermaston which had
protest in the early 1960s. And more importantly it was near to the site
of the Greenham Common airbase which had featured so centrally in
feminist opposition to nuclear arms in the early 1980s. Indeed forms of
spectacular protest remembered from and developed at Greenham
figured in the Newbury action, and
clear genealogy of political activis
Greenham and to Newbury.?® At a

| ew road
i opened up a i
be both conducted and witnessed and, at the same time, op p

tions about
i ithi i r less novel set of ques

discursive space within Whl'Ch a more 0 s novel set 0f g

political rights could be raised: a resiting o P

rop to events and,
e often figured in
al way ‘which in-
dy into “view”> 2%
h the emergence of
aningful. Certainly,
portant place in the
23 Newbury was only ten
been a key object of anti-nuclear

EXPOSURE

i in southern
The action against the construcl'glon ?2 ;cl};e jjzzvl;léze;};poacscs uliing thetd
ro -
%Illéoyljrrllc(ii Z‘llsaesvx?}?elZeoirrllegiri)gzrgo; 1992 onwards. Other prfotedstls) (v)vvslrfle
directed against the extension of the M3 mfltorwazz)frisa"l;’wi};l O;O“h_eas;
the development of link roads to the M11 mo way in nories?
London and the development of the A30 trunk road ne oniton 4
Dcf):von '8 But in Britain Newbury came to be by far tfg: }rlno:tn E‘_Vspapers
ion, gai ing extensive coverage in the national brog sheet ne ¥
nad br gaclim g media. No doubt the extent of this media interest in
. ll))r(;a vcvisstlcr)lvger-deter.mined. Newbury was only1a9n hour’§ drn}/le tfi;z
Ilf{(fr‘i‘zlolil an therefore easily reached by journahst. Itdws;: 1an :gsjt 2
idered to be a beautiful part of the countrymde and, e ;uld'
const Id enlist the support of conservative opinion whaich would
ehors 'Couh y little relation to direct action.”® The by'pass 1ts§1f was
Odc:ffr:zi:i o? ‘z)nsiderable importance to the Ccl))nStlzcrlyatlve a.dril;n;:ttr;é
i ingle road-building projec :~
t.%on. N it alfte:r? g% : I;ic?;c}:;gtz;; 1bigoilion roads programme. It estab
liohed s C}rlltlci g overnment perceived to be a strategic transport conne
h'Shecli::WZ::rtl tig industrial West Midlands and the port at Soutlhamptf)
E)lrc;nthe Channel. The significance of thls hn]li] was ;rsla(c}FE; es?rwxflfic
the publication of plans for Trans—EuropeanE eth;n TS v
emerged following the Maastricht Treaty forl uf;o;; u Union in '
e T ommected 10 th rest of the UK by 2 Tra
hich would be connec ' '
Erliii)r;ianetwork. The Newbm.ry bypass was, in eflfiec}:, :;:nagum(t)i;
Old Kent Road one of the main routes along v&; ﬁ e aubort
expected the traffic with the‘ rt?st’ of Eu.rope to ﬁe.rest et
of historic importance to Brltteur}s relatlops to t st of Burops 2
ccording to European Commissioner, Neil Kinnock, tas the o
Z t of efficient national transport networks was vi
ntury hat became national “Single Markets”, so in thF next centq
:ﬁztsl:gl::nwvivll have to occur internationally. The challenge is not so mu

for some women at least there was
m running from the suffragettes to

‘reunion rally’ to mark the beginning
of ‘destruction work’ at Newbury the name of Greenham was explicitly

invoked.?” ““They” thought the women were mad. There are no Cruise
Missiles at Greenham Common now’ 28
But if Greenham was reckoned to be one historical antecedent to
lewbury, of equal importance to some activists was the experience of
opposition to the Criminal Justice Act which gave the police unprece-
dented powers to arrest anti-hunt saboteurs, travellers and ravers.2?
At the same time as government sought to foster greater agency and self-
iance on the part of the responsible citizen, the mobility and activity of
ose without property was to be severely restricted. The objects of the
Crimi nted as human pollution: dirt, noise

the tranquillity of the domesticated
ral idyll of southern England. If the Criminal Justice Act was intended

0 give the police more formal powers, it also was a suitable object.
against which an opposition could materialise. The rural landscape

' ® The bypass protest itself was
he The Third Battle of Newbury, a reference to earlier conflicts
h occurred near the town during the civil war of the seventeenth
1tury, an event which, in the radical English nationalist Imagination,
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has sometimes figured as part of a historical narrative of popular conflict

~ occur.” The actions were directed not at a potential risk, but at an emer-
31

ging reality. The truth of the protestors point of view was to be shown
not just by argument (the arguments were well rehearsed, if not neces-
sarily widely known), nor by a display of force or numbers (the numbers
of protestors was generally only a few dozen at any one time or place) but
by attracting and directing others to take notice of a particular action
on the part of the others. The demonstrations worked not by repre-
senting the views of a group or a constituency but by showing damage
and destruction. By pointing directly to what they perceived as the
indifference of the road-builders to the land and the lives of its human
_and animal inhabitants, they sought to demonstrate through their action
_a different truth: that the existence of humans, animals and the land
_were, in whatever way, mutually implicated.3®
Here, the conduct of a public site-specific ‘art’ event at Newbury
organised by Friends of the Earth is instructive. The event, Artbypass,
_involved the construction of more than twenty artworks on the site of the
bypass and occurred several months after the route of the bypass had
been cleared by the contractors, although many protestors continued to
live in camps adjacent to it. It included pieces by well-known artists such
Christo, Simon English and Peter Mountain, performances by the
Cholmondeleys and a film of a stage production of A Midsummer Night’s
Dream by the German film director Werner Herzog, all of which were
intended to ‘bear creative witness’ to ‘our relationship with the car and
the cultural myths that cement it’. In deploying works of art in this
‘way the organisers of the event paid tribute to ‘Joseph Beuys, the inven-
tor of the avant-garde art action as a vehicle for ethical protest’.>® They
hoped not to be didactic nor to instruct people how to think, but to open
up a space for reflection at a time when the main period of media interest
in Newbury had passed.”
_ Artbypass was unusual, for as a number of observers have pointed out,
Friends of the Earth and many other environmental organisations have
tended to deploy primarily scientific forms of demonstration. Witness
their excessive faith in the importance of monitoring the quality of urban
ir despite the enormous degree of uncertainty in the significance of air
quality measurements. But whatever the success of the event in gain-
ing continuing national publicity for the action at Newbury, and in
providing a way for Friends of the Earth to articulate opposition to road-
building in other than scientific or administrative terms, Artbypass also
revealed the gap between the tactics of the environmental organisation

inst an authoritarian state.
agaBllrlltStif the historical associations of Newbury itself were to the wari
of the seventeenth century, the conduct of the protest and the clearanﬂ;e 0
the land by the contractors summoned up more contemporary;on icts.
The struggle between protestors and Fhe contractors and the p; 1?6 wafl 3
struggle in which images and macblnes played a key pcallrt. o 1cekelhe
security routinely used video and still photography in order to trac y
movements of protestors as well as to secure convictions for trespass an
other offences.>” The physical lines of conflict were relatively bs.tatlc,
| moving only slowly from day to day as the contractors cleared t'he, ypass
route and the bailiffs gradually evicted the protestors from.thelr occupa-
tion of the trees and tunnels. One day at Newbury, when it was getl:.mg |
dark and the security men and contractors had departed leaving be Clln
them hundreds of tree stumps, one protestor, Alan, frozen fromla ‘Ia’yf
“ spent at the top of a tree, expanded on the metaphor of th.e batt. e. It ; _
like a graveyard — after the world war’. Poorl},' armed, spe.ndlng v}slnnterl
the mud, tunnels and trees, the protestors’ actions hinted, owever
obscurely, to the conduct of an earlier cgnﬂlct. Not just a .demonstrzzpn,/
but an exposure. The protestors were just ordinary soldlér.s: squaddies
popular heroes. No wonder it was difficult fqr the alluthor'1t1e3s3to contes
the legitimacy of the protestors’ action, despite its illegality.

SITES

The location of the anti-road protests was, however,. not merely of SXI;)
bolic importance. The actions at N¢wbury, along with those at the "
* and other sites, were political demonstrations: attempts to say no to't
actions of the public authorities and private enterprises. Bgt la
demonstrations they took a certain form. They occurred in particula
places: not at the centre of public administration but at the place wher,’
others are seeking to act or which others own or control. The'}'.welre, a}fte,’
all, protests against the construction of spec1ﬁc‘roads. A? poh?ca aczl(t)g
they were directed not so much at the icons of ‘the state (parliamen ,h
offices of the Prime Minister), but at the dispersed actions of the author
iti the consequences of their actions. E
mfl:: E:iig conduct(id at such places, the roac! protest could be f\rlevyet
as something like a demonstration in the tc;chmcal sense: an act o poml ’
ing out to others the likelihood, that environmental destruction wou’
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i j t of

and the activities of the protestors. This was nlot just becau;e theS :rFOE
included in the official event, nor becau :
the protestors was not inc ¢ ; pecause For
i i the legitimacy and dangers o
remained ambivalent about : direct action.
i missioned art — although inte
It was because, in a sense, the com ' - ) edt
be site specific — was not site-specific enough.”® For it was by ivthi
on and off the land, that the protestors had sogght to demonstra (te the
ommenta
i ople and land.” For one ¢
complex connections between pe . ' :
involl)ved with the protest movement: ‘the issues 51mply spgaklfag t]?;rrlll
selves — merely in pointing things out you are being qultlca .h. : ng
there over a long period of time was critical to the politics. In }tl is vie (i
i -evi them, an
' ’s actions was both self-evident to "

the truth of the protestor’s ac | . f
was to be made evident to others through self-evidence — the evidence o

the self.*!

of Greenham Common, ‘an island race’. It could draw on the author-
ity of Celtic religion, but also, at the same time, and for the same person,
on chaos theory. It involved references to the technical failures of govern-
ment environmental impact assessment or the costs of private road
building for future generations, but connections could also be made to
the work of the situationists or Michel Foucault.*® It could be associated
_ with displays of ethical seriousness. ‘[At Newbury] if you said you
wanted to stop the bypass because of the Kennett [the local river] then
_ you would be asked why you wanted to save [that] river’.** But also the
carnivalesque. ‘Bishops, senior police officers, government ministers,
_ construction company directors and of course anti-road activists, are
being sent nvitations, sealed with a lip-stick laden kiss, to attend the
Flim-flam festival’.5°
The diversity of expression involved here seems to have been impor-
tant to its effectiveness. For in not being dominated by a particular
‘analysis’ or line, the road protest movement could accommodate 1
surprising range of views and practices.”® It could draw in many differ-
ent persons and, no doubt, different elements of the same person.>?

BECOMING

. S
It would be tempting to think that the anti-road protest movement wa

lear ideological programme — nationalist, anarchist, femi- Myself included. In this context, although there were many romantic
marked by 2 clear ' therv:(/;ise — which might be supported or opposed at anti-industrial elements in the protestors” discourse, the protests were
e 1e C0110g1;,ca 1? e any protestors if anything, the opposite was the not marked by displays of what might be termed political romanticism.
this level. But for m L . n \ ; i
case.*” For in so far as it was legitimised for individual protestors at an As Paul Hirst has argued, for political romantics ‘the consequences of

- i by reference to a complex mix of doctrines [their] aestheticizing posture are always avoidable because the romantic
mtellectual level, i was by The idea that there should be a cor s careful not to act. The romantic strikes political poses in a politically
coming ff om a variety of sozrc;s.d eresisted The object of protestiﬂg safe world of stabilized bourgeois norms’.53 But, in the case of the road
mon political doctrine was enl'ed otrit aroun.d a single ideological pro- protest, the fantasy of a utopia-to-be did not generally divert attention
was not to cpnstrgct a corr,lr‘g(irll 1 (;Ile rzs ect at least the [environmental rom the practicalities and hazards of action in the present.’* Indeed, in
ject. ‘TheFe is no 1deolog_y . H1F1>< e E ion than a political campaig ertain respects, the road protests were thoroughly unromantic events.
direct a_ct1on] mqvemer}t4145 e ! isociatged with a demand for public xclusions of individuals from the road protests, in particular, seem to
s origins are discrete’. Itl Wils arban land in opposition to the pursuit 1ave involved less questions of political ideology (although these did
access and contr% ?ver“rur? .anthu streets” is to act in defence of and for ccur), than an adherence to the more mundane ethical codes which
of private profi. » Torecaim Pe rty — far from being just anti-car ~ is overned communal life.>> The ‘community’ of road protests was not
_‘ccommon.ground oo the Streflt (?ter}lltial a celebration of our diversi rounded in a well-defined sense of identity, but forged and reforged
an explosion of our Suppfresslfdalr)it A fe’stival of resistance!™® It cou und a mutating and proliferating set of on-going conflicts. It was
and a chor}ls of voices 0 ilof . Zf the ‘global environment’, but also ted, if anything, less by an adherence to a body of doctrine, than by
involve e inte m?uonallst ean lobal integration. It involved a fe ommon belief in the necessity of direct action. The problem of the
nationalist re]eCt.l on cl>f I?iur.op;:arfi r(i)r}i organisations such as the BN ropriate balance between work and hedonism was one concern in
~Who had bef}llﬂ Im;oc;[:fenlcr; oaf th%: purity of nature, and of Englan _earlier M11 protest. According one group of participants and
:rsr;i}:rcl)gf tizrngains are really right-wing’.*” “We are’, noted one vetera imentators:
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of anger could mark the failure and the end of protest. Humour and
_parody were, after all, sometimes the best weapons to contest the
~‘~’auth0rity of the authorities, drawing them into the game of clowning.®?
- A pantomime cow breaches the line of security men at Newbury in order
to get arrested. A woman protestor helps the security men to write the
lyrics to their own protest song. Another tickles climbers trying to drag
:hef from a tree: ‘does this tickle your conscience?” On the other hand
ving and working for long periods on camp was, at least for some a:
_way of transforming themselves — whether ‘materially’ or ‘spirituall’y’
or both. Being a protestor required, in principle at least, a demanding:
ttention to an art of existence.®® A diffraction of an earlier feminist
logan. The political, in a certain sense, had become personal.

... if the special ambience of our free space was not guaranteed simply
by single-minded barricading, nor was it guaranteed by its opposite -
pure hedonism ... do-nothings were called the ‘lunch outs’, and
drinking strong lager came to be associated with parasitic laziness,
internal violence and making a mess of the street. The solution to this |
was deemed to be forced expulsion ...*°

Similar concerns were expressed at the Fairmile camp during the A30

protest:

Up-and-together camps usually carry a number of slackers and
shirkers, but not so with the Fairmile — they rarely last a week. The
approach is subtle at first with camp-members working feverishly
around the miscreant and offering them things to do until their inac-
tivity becomes painful. If the subtle approach doesn’t work then the
blatant will, and they are told where to go. The result is a camp that
works and looks good.*”

MEDIA

” Alqng with about fifty protestors and 300 security, contractors and
police there were maybe twenty to thirty people observing the protest
‘and taking some record. A crew from the local independent TV com-
pany Meridian who turned up early along with a photographer work-
ng for the magazine of the New York Times; one or two freelance
,phptographers hoping something might happen; an observer from
Friends of the Earth as well as several independent legal observers
~working on behalf of the protestors; police photographers and a video
cameraman and various cameramen belonging to the private security
firm (with yellow hard hats) who were working on behalf of the
contractors; a BBC crew with a reporter (Margaret Gilmore) who
arrived rather late in the day and approached me for an interview after
one protestor fell off a tree and had to be taken to hospital. The video
crew from Oxford who had given me a lift out to the site from
the stgtion. I had my notebook and my camera. In addition the police
were in radio contact with each other and others on all sides carried
mobile telephones. Many of the protestors’ camps were linked together

by radio.
(From my diary. On the site of the Newbury bypass, Berkshire,
England, 23 January 1996)

~ Literature produced by the Third Battle of Newbury also placed empha-
sis on the practical and psychological demands made on the road pro-
testor. What was required of the protestor according to the authors of the
The Battle’s own guide to activism was less an adherence to highly
theorised political programme than the practice and the ethos of non-
violent civil disobedience. Crucially this implied the acquisition of know-
ledge and skill: of the Criminal Justice Act, the movements and likely
behaviour of police, of how to build a tree platform, a tunnel or a bender,
and of what to do if one is arrested.’® But it also depended on the
capacity to set one’s own limits, to open up communication with one’s
opponents, to display humour, to know how to look after oneself and
others, and to stay calm. The body, as a bundle of different capacities,
materials and propensities, had to become, if not highly disciplined, able
to act in appropriate ways at the right time.”” To develop, in practice,
intensely active form of passive behaviour — which is not to say th
everyone accepted or lived up to this norm.®® Nonetheless, the everyd
behaviour of protestors, their work within the camp, their dress and the
particular character of exchanges with the police and other authorit
were not incidental.®* They were considered to be important for ¢
protest, but also for the protestors. On the one hand, excessive displa

emonstrating in public today may involve some attention to ethics and
t,qf demonstration, and the need for a transformation in the body
dits capacities. But it also requires an attention to the electronic media
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which may be used to witness and to monitor a demonstration taking
place. How do electronic and photographic media figure in the conduct
of a political demonstration? Does the development of electronic media
necessarily lead to an overproduction of information, in which any sense
of the point of the action is lost? What place do new media technologies
have in oppositional forms of demonstration?
In considering the importance of electronic media to political move-
ments, many critical accounts have tended to posit a distinction between
official or corporate mass media and radical media. In an analysis of
broadcast media, for example, one model is suggested by Oskar Negtand
" Alexander Kluge. In their book Public Sphere and Experience, they draw
a distinction between a bourgeois and a proletarian public sphere; a dis-
tinction which broadly corresponds to one in which political and cultural
life is governed from ‘above’ through the activities of public institu-
tions — or from below, through the experience of subjects themselves,
through their everyday life. As Miriam Hansen observes, the ‘proletar-
ian’ public is not so much an empirical category in Negt and Kluge’s
work but a category of negation. It is that complex set of spaces which
are both suppressed in the interests of government, and yet emerge, in
Hansen’s terms, ‘in the fissures, overlaps and interstices of a nonlinear
historical process’.®* In this context, experimental and independent
media occupy, according to Negt and Kluge, a critical role in the con-
tinual regeneration of a proletarian public sphere and the exploitation of
the complex political opportunities and problems that develop from it.%’
‘Perhaps. The example of the road protests suggests, however, that
while Negt and Kluge’s sense of the ‘overlaps and interstices of nonlinear’
processes is very suggestive, their bimodal model of experimental and
‘independent media and state media is too crude, or simply historically
specific to the German 1970s. Certainly, the sociological distinction be-
tween ‘state’ media and civil society which Negt and Kluge rely on does
not do justice to the complexity of the position occupied and created by
media institutions, nor was it a distinction which protestors themselves
would, in this instance, have necessarily recognised.®® To be sure, for
many protestors the relation to the mass media was an ambivalent one:
“The frightening extent of the media’s monopoly on the public’s con-
sciousness has been demonstrated in their ability to put public opinion on
our side!’®” But for others the presence of corporate media are to be
welcomed: ‘If I wrote a letter to my MP would you lot be here, well
would you?’®® '

The form in which public broadcast news media are able to witness a
_demonstration is, of course, fairly well-defined. The truth of news is not
underpinned by the development of a complex multi-layered account of
events, but in the capacity of news reporters to continually update their
account on the basis of ‘live’ coverage and the ethical commitment of the
reporter to impartiality and truth.®” The capacity of broadcast news
media to report the truth is based not just on a technical achievement,
but on an achievement of a certain form of institutionalised subjectivity,
however imperfectly developed.”® Evidence must, in principle, be gath-
ered from all sides, and immediately. The reporter is expected to main-
tain a position i the middle of the action, yet report the action as if she
‘were not there - as if her presence, and the presence of technology, did
not influence the course of events”! - even when she is aware of her
influence. “The action is going to be slow because the police have learnt
the lessons of Newbury — they don’t want bad publicity’ (ITN reporter,
A30 protest, from the eviction of Fairmile camp 1.30pm). The presence
of the news media places a premium on news management, for all sides.
In these circumstances events are likely to occur off camera: ‘[where the
press were kept out] various incidents took place including two women
being sexually assaulted and one man being stretched by his waist on a
steel cable and left for over 30 minutes’.”?

Yet if this method of telling the truth about a public event is well-
developed and its strengths and weaknesses have been extensively
interrogated, the existence of independent commercial media does not
guarantee the production of any other form of representation. For many
independent media the act of witnessing a demonstration is a commercial

activity. The image of a demonstration is a commodity, the market

Value of which is determined, in part, by the capacity to transmit it

rapidly at a distance. In so doing, commercial media may be able to

deploy technological resources unavailable to the protestors and publish

reports or images of events without ever witnessing events in per-

son. Reporting in the manner of public-service news media may be too

time consuming and costly. Distant from the events, commercial media

can abandon the ethical commitment of public service broadcast media

not just to impartiality, but to direct observation as well.”> Consider the
following:

A f're.elance photographer (Peter MacDiarmid) with a Power Mac and
adigital camera is editing and selecting photos directly on the screen in
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compromised. On the contrary, perhaps. For such organisations could
provide a space, however limited, within which it is possible for a larger
audience to witness a demonstration, in a different way. Political demon-
stration was an exercise in publicity.

But what of the role of small-scale non-professional media? Certainly,
they had a role in providing a vehicle for communication between dif-
ferent actions, as well as representing events which might otherwise be
unreported; as an instrument of counter-surveillance. ‘If you are using
your camcorder at actions and community events, please contact us
because your footage could make it onto Undercurrents as complete film
_or part of a film, be used to defend people in court, or make it on to
~mainstream TV’ (from statement by Undercurrents ‘alternative news
service’).” “It has been the primary concern of Squall that, despite being
a voluntary “underground” magazine with very limited resources, the
accuracy of its research should combine with a quality of writing,
observation and presentation second to none’ (my emphasis).”® If accu-
rate reporting and information was important, propaganda was not. Nor
-was there an attempt to use alternative media to direct the movement
from the centre. Schnews operated as an information sheet. And the
Earth First! Action Update, acted primarily as an information resource
for the direct action movement, available on the Internet and in hard
copy and edited by different groups in rotation. The direct-action move-
‘ment, it seems, was marked by a remarkable effort to prevent organisa-
tion or hierarchy emerging. “There are no leaders (although there are
many individuals who are ready to stamp on emerging ones) and no
ingle philosophy other than that in the slogan itself’.”” In comparison,
the role of institutionalised environmental organisations such as Friends
of the Earth was a problematic one. On the one hand, such organisations
‘have highly developed networks of contacts with the mass media and the
nstitutions of political administration. In this way they can operate to
effect changes in policy in a manner unavailable to those engaged in
direct action. They are part of what Klaus Eder has called the ‘Social
Movement Industry’.”® On the other hand, the FoE offices in London
could operate as an effective instrument of news management and
publicity. At Newbury, it was FoE who produced regular press releases
n the course of the action, displacing the position of the less well-
esourced direct-action organisation The Third Battle of Newbury.
y contrast to those formed through the practices of direction, the FoE
etworks were intended to be ordered and centred. Its position was clear.

the middle of a field. Then transmitting them using a modem and ’al
mobile phone to the Evening Standard in Londqn although he hasn t
spoken to them yet. One or two freelancers with less sophisticated
equipment cluster round to have a look, impresse.d. At the bc.)ttom. of
the hill a protester (Pixie Pete) is sitting in a van with a CB radio which
he can communicate with another CB in the tunnel system two hun-
dred yards away in which five protestors had managed to escape into
when the police and security came to evict them the previous nlghF.
(8.40 a.m. 24 January 1997; from my diary the morning

after police and security came to evict protestors from

Fairmile camp, A30 protest).

On the other hand, media professionals working for national private or
public media may be able to produce more complex 'accougts.of the
events, in which a premium is not put on the values of impartiality and
immediacy, and the restrictions they place on what can gnd cannot be
said and witnessed. The resources available from public and private
corporations can, in principle, provide the condl'Flons within whlch,
other kinds of technical practice and ethical commitment are po§s1ble.
‘Absolute independence’ may be neither necessary, nor often desirable.
Andrew, a freelance photographer working for the Observer and the
Guardian is able, at some financial cost to himself, to return constantly to
the protest camps over a period of a year, thus gaining much closer access
to the everyday work of the protestors. Jay, another freelance reporter
hoping to write a feature for the Observer spends some days 1.1V1.ng in
a tunnel at a camp but is only sure to sell her story when the eviction at
the camp occurs which makes it possible to turn her experience into the
background feature for a news item. Liz, a road protestor herself and an
employee of BBC local radio, makes a lowjbquet film fc?r. BBC2 for
an independent production company. In considering the pos1t’10n of sgch;
professionals the distinction between ‘independent’ ar.1d ‘statg medla isa
problematic one. On the one hand, ‘independent’ radical poht.lcal media
may be predictable and financially exploitative, undgrs,tandlng. events
only in the terms of their own predetermined ‘analysis ar,ld failing to
pay a proper wage for the work of reporting: ‘There shouldn’t be a maga
zine which represents the road protestors ... Red Pepper [a soc1ahst,;
magazine associated with the new left] still babbles on about a red—gre.:en’
coalition which has no touch with reality.””* On the other hand, wo.rkmg
for corporate media organisations such as the BBC was not, in itself,
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TELLING THE TRUTH

Telling the truth is always going to be a difficult matter. It is difficult even
when the technical and financial resources are readily to hand. It requires
work to set up a site where the truth can be demonstrated. It requires
the appropriate witnesses to be present. It involves the development
of instruments with which the truth can be made visible. The history of
scientific laboratories can be viewed as a history of ways in which such
problems have been addressed, with all the costs and benefits, strengths
and weaknesses, that this particular set of solutions to the production of
truth has involved. The gradual emergence of the statistical and ethno-
graphic methods of the social sciences in the nineteenth and twentieth
centuries is another.

In thinking about the role of political demonstrations in telling the
truth it is tempting to engage in a form of sociological reduction.
The claims articulated through (political) demonstration might simply be
seen as a manifestation of certain limited social interests or narrow
political ideologies. The public presentation of political demonstration
through the (impartial) gaze of television may, perhaps, encourage such a
reductive exercise. For in so far as it treats political disputes impartially,
as a clash of parties, ideologies or interests, televisual news and current
affairs may simply avoid the complexity of what is being demonstrated
about: in this case, the relations of people and land. The pessimistic
Habermasian view that a concern with style and news management has
come to triumph over a concern with substance may often be borne out.
The viewer, along with the broadcaster, and along with a certain kind of
sociologist, comes simply to see different claims as instruments of the
interests of different political actors or the manifestation of a certain kind
of subculture.

But perhaps what is striking about the demonstrations against road
building, was the extent to which such reductive accounts were always
not so easy to make. The objects of the road protest came to be taken
seriously, no doubt for bad as well as good reasons. Directing attention to
the object involved an extraordinary attention to the technical practice of
demonstration, and to the ethics of protest. In a double sense, the anti-
road protests, along with some other recent forms of direct action,
involved a dispersion of politics. On the one hand, political activity was
spatially dispersed. Action took place not so much in certain centres of
political authority, but in a diverse set of sites; sites which themselves
have to be made into places of political activity. In this way, the frame
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yvithin which road building could be understood was expanded to
include other elements. The terms within which it was possible to assess

the consequences of building a road were contested and enlarged. On the

other hand, the road protests were dispersed, in the sense that the pro-
tests could not so easily be reduced to a certain political logic or social
interest. Their success, however limited and momentary, in telling the
truth about what was happening to the land was itself a product and a
manifestation of this dispersion. A dispersion of political and intellectual
activity is sometimes labelled as postmodern: as an indicator of the
decline in the possibility of telling the truth. This need not be the case,
nor was it the case here. For by developing an inventive form of demon-
stration, it was possible, however imperfectly and momentarily, to reveal
something which would have been otherwise unknown to others.

Seen in these terms, what is particularly significant about the anti-

road protests is not that they were about ‘the environment’ (indeed the

protestors seldom talk about ‘the environment’); nor that they were
representative of a new social movement or subculture; nor that they

articulated a radical political programme (their political programme, in

so far as it existed, had many conventionally conservative and nationalist
elements). Rather it is that such direct actions reworked and reinvented a

~ form of public demonstration. The demonstrators were visible and they
 successfully managed the form of their visibility. The links with feminist

politics were not coincidental. For, as Donna Haraway and others have
argued, the form, degree and place of visibility of the demonstrator are
gendered.”” The conduct of scientific demonstration historically served
to both produce and reproduce differences between the modesty and reli-
ability of the male witness and the invisibility of the female. The history
of political demonstrations has, in part, been a history of ways in which

~ women have contested such gender differences.

THE POLITICAL OBJECT OF DEMONSTRATION

In this chapter I have argued that there are significant parallels between
the conduct of scientific and political demonstrations. The study of scien-
tific and political demonstrations raises questions concerning the con-
stitution of the sites of demonstration, the technical devices deployed
in demonstration, and the kinds of persons and instruments involved in
demonstrative practice. In recent years sociologists have tended to want
to find the manifestations of political power everywhere. A certain
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mmunity without affirming an identity, that humans co-belong with-
ut any representable conditions of belonging’.?

For Agamben what makes Tiananmen a political event is the way that
‘manages to escape the logic of the existing ways of organising and
difying political antagonism. The actions of Tiananmen demonstrate
political collectivity not by expressing an identity which pre-exists the
tion, but by forging an association marked by difference. As with
e case of the road protestors this escape was partly a function of the
ganisation of the protest (there was little formal organisation), partly a
nction of the object of the protest (its concern with concrete demands)
d partly a function of the identity and behaviour of the protestors
heir conduct in the face of violence). The actions of Tiananmen were
litical, in this account, in so far as they were able to resist and subvert
¢ then accepted logic of politics. Agamben’s argument, and my analysis
the actions at Newbury and Fairmile, emphasise the importance of
tending to the specificity of political action and originality of political
ents. Two further points follow from this way of understanding the
ation between political action and the political.

First, what we take to be politics in the first sense is often anti-political
the second. Indeed, it is a feature of parliamentary party politics (with
concern for party discipline, for example) that it will have anti-
litical elements. Successful party politics and government demand as
uch attention to the formulation of anti-political as to political strate-
ies. Politicians are experts in anti-politics. To say this is not to denounce
arty politics or to draw a false opposition between the anti-political
1ature of party politics and the political character of alternative forms of
rect action. Extra-parliamentary political action can, itself, have anti-
litical effects. And, as we saw in chapter three, in considering the
tions of intellectuals operating within the European Commission, even
he most bureaucratic of institutions may contain spaces of political
nventiveness. Moreover, anti-political forms of politics may be a neces-
y and desirable feature of political life. To call an action political or
inti-political is not, in itself, to offer an evaluation.

Second, it is often the case that the act of naming something as political
1s being motivated by certain political interests and so on) is an anti-
olitical one. In the case of demonstrations such as Tiananmen, the
ming of the demonstration by the Chinese Government as being moti-
ated by political interests, or suggesting that it was the product of a
articular social group was precisely a way of closing down the space of

reading of Marx’s concept of ideology or Foucault’s notion of powe
knowledge has suggested that we might find politics behind every gestur
or sign. While I have some sympathy with this desire, the topic of demon
stration suggests that what is recognised as political action actually tend
to be a rather confined and localised enterprise. It takes a lot of work t
make an object into an object of scientific knowledge in the laborator
Likewise it takes a lot of work to make an object political, and to creat
the kinds of sites within which political action can happen. Rather tha
find politics everywhere, sociologists should find that political action is
rather rare and, in a certain sense, a rather specialised activity.® .

If political demonstrations are technical activities, they are als
intended to have political effects. In thinking about the politics o
demonstration, I make a distinction between politics and the political
By politics I mean a way of codifying particular forms of contestation -
particularly associated with the activities of political parties and th
state. Politics, in this sense, refers to the conventional forms in which th
term is used. These political forms are themselves objects of contestation
The boundaries of what we call politics are the objects of political action
This sense of politics can be contrasted with a notion of the politica
which I take here to be an index of the space of contestation. Thus a
action is political in this latter sense to the degree to which it opens u
new sites and objects of contestation. And it is anti-political to the exten
that it closes down the space of contestation. In making this distinctio
between politics and the political, and applying it to the analysis o
demonstrations, my account parallels Georgio Agamben’s analysis of th
events of Tiananmen Square. In his book The Coming Community
Agamben draws the following conclusion about Tiananmen:

What was most striking about the demonstrations of the Chinese Ma
was the relative absence of determinate contents in their demand
(democracy and freedom are notions too generic and broadly define:
to constitute the real object of a conflict, and only the real concret
demand, the rehabilitation of Hu Yao-Bang, was immediatel
granted).!

According to Agamben the actions of Tiananmen were important, an
potentially subversive, precisely because the demonstrators did not pos
sess any clear identity, political interests or programme. ‘What the Stat
cannot tolerate in any way’, Agamben argues, ‘is that singularities form.
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political possibility that they might open up. In the case of the anti-road
protests of Newbury and Fairmile, the protestors successfully resisted
efforts by both the government and by leftist political groupings to define
their “politics’ in specific terms, but were united nonetheless by a tolera:
tion of difference and a commitment to action. By contrast, for Agamben
an action can become a political event, in the second sense, in so far as its
politics cannot be located and fixed. His approach seeks to open up a
space for the political, without trying to determine the logic of political
contestation. To have political effects, in the second sense, an action must
not be reducible to a given politics. Agamben’s argument here resonates
with Judith Butler’s contention referred to earlier. In analysing the
conduct of politics, we must be attentive to the contingency, specificity
and rarity of political action, rather than assume that it is merely the
most visible expression of an underlying clash of, for example, economic
interests, state powers or social movements.

Here it is possible also to return to consider the relation between
scientific demonstration and certain forms of political demonstration -
such as those at Tiananmen and Newbury. For one of the ways in which
scientific research has a political effect is precisely because the objects
of scientific and technical research (such as genes, pollution and anti-
biotics, virtual reality) may disrupt the discursive and institutional
boundaries of ‘politics’ and, in this way, open up as well as close down
the space of the political. Likewise, in the concreteness of their demands,
and in their inventiveness, political demonstrations may have political
effects, precisely in so far as they are not reducible to ‘politics’.

9

CONCLUSIONS:
POLITICAL INVENTION

REVOLUTION

In his study of the significance of engineering in the French Revolution,
Ken Alder notes that the relation between engineering and revolution is
in one sense unsurprising. For ‘after all, in the broadest sense, engineering
is perhaps the quintessential revolutionary activity’. ‘In principle’, he
notes, ‘engineering operates on a simple but radical assumption: that the
present is nothing more than the raw material from which to construct
the future.” The French Revolution can itself, according to Alder, be
‘understood as a vast engineering project’.!

One of the preoccupations of engineers in late eighteenth-century
France was with what Alder calls the ‘uniformity project’. This was not
just manifested in the interest of the technocratic elite in the promotion of
the standardised metric system of measurement, a system which, as Alder
notes elsewhere, was ‘deliberately crafted’ in order to break the political
economy of the Old Regime.” It was also expressed in the detailed design
of technical artefacts and their process of manufacture. Alder himself
focuses on one important example, the artillery cannon, and the attempt
by engineers to promote novel methods of production involving the
design of interchangeable parts. This was a challenge to contemporary
artisanal modes of manufacture. The attempt, which long-predated
the twentieth century ‘Fordist’ system of production, failed. Technical
change was resisted. The French State, which had ‘initiated the program
of interchangeable production at the end of the eighteenth century,
repudiated it in the early nineteenth century’.’

Alder’s study is a timely reminder of the critical part that has been
played by technology in modern political enterprise. Technology is not
merely one subdivision of government, to be studied by specialists in
science and technology policy and historians of technology. Rather,
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government is itself a highly technical matter, and the recognition of this

character of government is a corrective to three contemporary accounts

ernment and politics, all of which I have drawn on in this book.

h contemporary political science, govern-
ment is equated primarily with political institutioqs aqd their‘relations,
and the development of public policy and regu.lal.tlon in relation to the
law, public services, taxation and the rights of citizens. Some of the best
political science is particularly attentive to the specificity of contempor-
ary forms of political regulation and the emergence of new forms of
political organisation. Here, I have been part1cul~arly indebted to the
work of Giandomenico Majone and others for their work on the dfeyel-
opment of the ‘regulatory state’.* Yet from the perspective .of. pOllthS.ll
science, technology barely figures except as a topic for spe.c1a11sts., or is
simply treated as an external factor to politics. Governmer}t is cons1der§d
to be the government of persons, of ‘society’, in abstraction frorn a dis-
cussion of technology and science. In this way, clear demarcatlons‘ are
sustained and reproduced between the history of political institut'lons
and the history of science and technology, and between political phllos—
ophy and political theory and the philosophy and sociology of science.
Science and technology, which have become so central to the conduct of
government for both the nation-state and the person, are rendered
external to the political process.

In a second account of politics, associated with cultural studies and
poststructuralist political theory and the work of writers such as Ergesto
Laclau, Chantal Mouffe and Slavoj Zizek, the study of conventional
political institutions is displaced from the centre of analysis. Instead, the
focus of research is on the constitution of civil society and the dynamics
of ideological struggles. In such a perspective, cultural politics and the
politics of discourse become the objects of investigation.” There are
strengths in this form of analysis too, not least in its awareness of the
ambivalences and complexities of political identification, and its effort to

 think the possibility of a politics which is neither grounded in universal
norms or essential identities. In such a perspective, politics is not some-
thing that should be grounded. On the contrary, a radical democrati.c
politics is one which has to live with the fact that the grounds of poli-
tics are not given. Thomas Keenan has summarised this position thus:
‘we have politics because we have no grounds, no reliable standpoints -
in other words, responsibility and rights, the answers and the claims we

. .. . . .- 6
make as foundations disintegrate, are constitutive of politics’.

of gov
In one account, associated wit
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Yet if political science can too often become narrowly empirical in its
focgs_ on formal political institutions and its positivist concern with
political decisions and public policy, analyses of political discourse and
cultural politics can become lost in the study of ideology at the expense
.Of a_ttention to the conduct and tactics of politics and the specificity of
1nst1tuti.ons,7 let alone the complexity of the role of science and te}:]ch-
nology in contemporary political life. Responding to her critics who have
accused her of having no concern with the material realities of political
economy, Judith Butler has rightly argued that studies of political dis-
course and political identification need not and do not deal with ‘merel
cgltural’ questions or reduce the study of politics to the study of politica}ll
d.1scourse. The politics of identity have quite real economic and material
dlme.nsions.8 This book aims to respond to those who accuse poststruc-
turalist theory for its lack of political and economic realism, in a differ-
ent way. Here I have sought to show that there is also a neezl to rethink
what is meant by politics and government not just in relation to the
analysis of radical politics, but even in relation to the study of the most
conventionally bureaucratic, economic and technocratic of institutions
In the end, it is impossible for political analysis to avoid an attention tc;
the specificity of institutions. What is required is a rethinking of what we
mean by institution.

A.third account of politics and government which has informed the
writing of this book is associated with the work of Michel Foucault and
in particular, his later work on government. One of the key strengths o%
Foucault’s Wprk on government was to challenge the equation of politi-
zal pc;wer with a concrete object: the sovereign, the government or the
state.” In this way the notion of government opened a space for thinkin
;?:ibqut the historical specificity of particular forms of rule, and the ways irgl
which they figured in political discourse. In particular, éost-Foucaultian
fi;tudies drew attention to the historical formation of ‘the individual’
":n:ommunity’ and ‘society’ as subjects and objects of government.© Yet,
'viizhlle the notion of government indicated the existence of a neglecteci
field of empirical research and political analysis, there are two weak-
niesses in post-Foucaultian accounts addressed in this book. First, follow-
1g Foucault’s own work, there has been a lack of interest in the’analysis
uf study of political conflict, and a tendency to resort, in the absence of
any developed account, to the notion of ‘resistance’ to understand such
zonflicts. ! Second, there has little attempt, with a few exceptions, to
imtegrate some of insights of Foucaultian approaches to the study’ of
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government with the work of the anthropologists, sociologists and his-
torians of science and technology.'? In this book, I have shown one way
in which different registers of post-Foucaultian political analysis and
recent work in science and technology studies can be drawn together.
On the one hand, this has involved a concern with the importance of
concepts and technologies of interactivity and networking to contem-
porary forms of political rule. Interactivity and networking have come
to provide, to use Deleuze’s terms, diagrams of the relations between
persons and non-human artefacts.’* On the other hand, it has demanded
an attention, following the work of sociologists of science and tech-
nology, to the dynamics of scientific and technological development.
Foucault’s analysis of dispositifs or apparatuses is too static to reveal the
dynamic instability of socio-technical arrangements. In turn, as I have
argued through a discussion of political demonstrations, historical and
social studies of science have implications for our understanding of the
conduct of protest. ,

In questioning this disciplinary division of labour between the study of
science and technology and studies of contemporary politics, this book
has developed three lines of argument, which I expand on in the

remainder of this chapter. The first is a geographical-political one, which -

develops from the early work of Michel Callon and Bruno Latour.** This
is that in thinking about the relation between science, technology and
politics one cannot assume an opposition between the universal applica-
bility of scientific knowledge and technical instrumentation, on the one
hand, and the local specifities of politics, on the other. On the contrary:
scientific and technical practices have come to play a critical part in the
development of new spaces of circulation which may be more or less
global or local, more or less continuous, and more or less subject to forms
of political regulation and contestation. There is nothing necessarily
global about science and technology. At the same time, political action
may itself take more and less technical forms which may be replicated
between different sites. Politics may itself form extended zones, despite
the boundedness of the nation-state and national political institutions.
The second argument is political and philosophical. It is that in
thinking of the relation between politics and science one cannot assume
an opposition either between a science which is rational and objective
and a politics guided by passion and interest, as the work of many philos-
ophers of science would suggest,’” or an opposition between a science
which is oriented towards instrumental control and a domain of politics
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lorlente<i16towards public debate, as suggested by Habermas and his fol-
hc;v;f:rz.mi _C;glﬁliz ;in:f?;rtls’ flr? ‘;V(f lfl:lve see}?, many political strategies can
L fects, in- r as they can clos.e down the space
p cal contestation and judgement, effecting a displacement of the
political.” On the other hand, some scientific arguments can open u
the space‘of the political, raising questions both about matters of factp
and questions concerning the capacity of laboratories, firms and govern—’
ments to determine such facts. In this context, it is necessary to make a
.dlst}nction between politics conceived as ways of codifying particular
}nst1tutional and technical practices, and the political conceived as an
index Qf contestation and experiment. In this latter sense scientific
enterprise may be political or anti-political in its implications, irrespec-
tive of the extent to which it is autonomous from direct c,ontrol b
organised political interests. ’
The third argument is about technology, invention and time.'® In the
government of what I have called a technological society, technology is
Feclsoned to be central to the invention of new political and cultural
- Institutions. Seen in these terms, a technological society should not be
understood as a stage in the evolution of society, nor a particular mode of
government, but rather as a particular form of orientation to the political
present. Central to this orientation is the equation of invention in general
Wlth technical innovation. Here, I argue that just as it is necessary to
distinguish between politics as a practice and the political as an index
of contestability, it is also important to distinguish between technical
chapge and invention. In part, this is because technical change can be
anti-inventive as well as inventive in its effects. In part, it is because the
distinction between technical change and invention opens up a space for
thinking about forms of political and cultural invention which, although
they may have novel technical elements, do not centre ar,ound the
d.evelopment of ‘new technology’, or indeed forms of invention which
- circumvent entirely the ‘necessary’ moment of technological change.

ZONES AND SITES

In terms of theorising the new forms of circulation, scientific research and
technological development are widely understood to disrupt traditional
political and cultural boundaries. Concepts of networks, cyborgs, inter-
activity and deterritorialisation all seem to speak of a world in which the
boundaries of nation-states, persons and firms are dissolved or blurred, a
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. . 19 . .
world in which connections are increasingly easy to make.™” Certainly,in

some cases, the boundaries between entities do seem difficult to draw,
and may be more difficult to draw than hitherto. However, I have argued

in this book that the development of technical artefacts and practices

involves the formation, translation and contestation of new blockages
and impediments as much as their dissoluFion. -

In general terms, the development of science and te;hnf)logy invo VES
the generation of two kinds of loci or space. In thinking abfout the
spatialities of scientific and technical knowledge the work' of Bruno
Latour, Simon Schaffer and others has been partlcularl}f important.
‘On the one hand, the production of scientific kn9wledge is a§soc1ated
with specific localised sites of calculation, observation, monitoring, tech-
nical practice and experiment.”’ The labqratory agd the v.vorkshop are
particular kinds of environment within which experimentation a.n’d mon-
itoring can occur, and within which objects can acquire new reahpes. But
sites of experiment and technical invention can be established in many

places: in the field, in factories, homes, bureaucracies, hospitals, prisons -

and museum. As Ted O’Leary and Peter Miller have argued in a
discussion of innovations in workshop practice and factory organisation:

It is here on the shop floor, that new realities are created'out of the
dreams and schemes of diverse agents and experts based in a multi-
plicity of locales ... Together these disparate 'de\.nces form a complex
of interrelated practices for governing economic life. To adapt a phrase

-of Hacking’s, these various initiatives that take the factory as the locus

and object of intervention entitle us to analy.s? it as a ‘space for
interfering’ under controllable and isolabl.e conditions Wlth matter an'd
energy. As such, the factory is an intrinsically thezolreucal and experi-
mental space, one where phenomena are created.

Such sites of experimentation may be more or less difficult to make;.they
may be temporary, unstable and subject to legal challeng'e or pOllth?.l
contestation. They may be mediated in more or less public view, or in
more or less specialised and technical forms. The ‘phenomena creatf?d
may include both non-human artefacts and persons. In chapte%r six,
[ showed how ‘the museum visitor’ became an ob]ect. o.f self-experiment
through the formation of localised sites of interactivity and forms of
mediation. In chapter seven, I examined how a Londqn street becam§ a
well-established public site of monitoring and experimentation which
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served to produce the phenomenon of ‘air quality’. In this example, there
was a marked mismatch between the public discourse of ‘air quality’ and
the messy artefacts of experimental practice in the field.

A second kind of space established by scientific and technological
development is what Arjun Appadurai has called technoscapes®” and [
have called technological zones of circulation. These are spaces formed
~ when technical devices, practices, artefacts and experimental materials
are made more or less comparable or connectable. They therefore link
together different sites of scientific and technical practice. Such zones
take different forms. The points of access to the zones may be more or
less clearly marked, with more or less well-defined and functioning
gateways. They may be privatised, or open to the access of many. They
are variably homogeneous or stable. In chapters three and four, T outlined
the remarkable attempt to unify Europe through the formation of
European technological zones; and in chapter six, I discussed the loose
_ but nonetheless real connections established between the various sites of
interactive experiment to be found in North America and Europe. In this
case, different museums adopted the same interactive diagram, but
_ developed it in quite distinct technical forms in relation to specific
localised political problems.

Not only do technological zones take different shapes and forms, but
 there may also be considerable disjunctures between the homogeneity
and unity of a zone as it is represented in public discourse and its
rigidities, instabilities and blockages in practice. As it is represented,
‘Europe’ is a perfectly smooth and well-connected technological zone in
which the movements of capital and labour are unimpeded by irregular-
ities in the technical materials out of which Europe is formed. In practice,
 Europe’s multiple technological zones are full of fractures and discon-
tinuities and overlapping and intersecting strata. In some cases, these
_technological zones extend well beyond the territorial boundaries of
Europe; in other cases they exist only in the minds of a few bureaucrats,
politicians and economists in London, Paris and Brussels.
In analysing the government and politics of these zones and sites it is
important to consider two sets of practices. First, practices of demon-
stration, testing and calibration are critical to the process of augmenta-
tion by which technologies move from one scientific or technological site
to generate a zone containing many such sites. The kind of extension or
augmentation inherent in zones depends therefore on particular, loca-
lised forms of work which are often extraordinarily technical. In general,
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debates concerning these practices of demonstration and testing have not

been held in public but have been contained within specialised com-

mittees and laboratories. Indeed, since the nineteenth century, a series of
scientific and technical organisations has emerged around the problem
of how to govern the formation, extension and development of trans-

national technological zones. In the European Union today the effort to

establish an extended technological zone is manifest in the remarkable
preoccupation with networking and harmonisation. In other cases,
efforts to translate material artefacts and scientific and technical prac-
tices from one site to other sites can become the object of intense public

political controversy. In recent years there have been protests against

the testing of genetically modified crops in specified experimental sites
in Britain and elsewhere in Europe. For firms, these sites are expected

to be the first points in the formation of transnational agricultural-
technological zones. For protestors, such experimental sites are identified

with the incursions of polluting artefacts and (American) multinational
capital and become, therefore, sites of contestation.”?

A second set of practices critical to the politics and government of
technology is that concerned with technical and regulatory standards and

intellectual property rights. These practices play a key part in the con-

figuration and reconfiguration of technological zones, channelling and
restricting the flows of objects and persons along particular routes,
forming particular lines of circulation. In chapter five, I examined the
importance of intellectual property in marking the ends of technological
zones or the places where movement is restricted. However, as I argued,
claims to intellectual property are much more uncertain, problematic
and unstable than they might at first appear. They imply the formation
of both a connection and a separation between a subject and an object of
such rights. In key areas of contemporary research and development such
as information technology and biotechnology neither object nor subject
may have a stable identity. Legal and political disputes over intellectual
_property rights and the subjects and objects of such rights are also con-
flicts over the configuration and reconfiguration of technological zones
and the properties and capacities of the actors that produce them.**

If scientific and technical practices are much more localised and con-
tained than is often imagined, then what of politics? Historically, politics
has developed its own privileged, localised and highly regulated sites of
action such as the party caucus or conference, the executive committee

of the local party, the parliament, the photo opportunity and the radio
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,a‘nd television studio. The occasions when political action, in the conven-
ﬁ"tlonal sense of the term, moves outside these sites are r;re. In general
,,thes.e sites have been organised on a national basis and located in thej
capital. I.n response, sometimes conditioned by the centralisation of
’con?r'numcations and the desire to attract publicity, many oppositional
political actions have themselves been sited in the capital, often on the
streets surrounding the buildings occupied by the central i’nstitutions of
_government. Thus, political circulation has been contained within a ver
restricted set of sites. '
’ .’However, it is a characteristic feature of political conflicts over scien-
tific and technological developments that they are not always directed
towards the centres of political authority. To be sure, there are man
Political conflicts over science and technology that do involve the activi)j
ties of parliaments and government bureaucracies. Most of these
however, are obscured from public view. While they may be crucial in th(;
contemporary configuration of government, the development of tech-
nical standards, environmental regulations and intellectual property law
are, with a few exceptions, conducted between technical specialists
’b.ureaucrats and industrial lobbyists.** In these circumstances the opposij
t1.onal politics of a technological society are displaced elsewhere, emer-
glng,.often unexpectedly, at the many sites of scientific and teéhnical
practice: the factory with its automated machinery; the laboratory con-
ductlr}g animal experiments; the construction site of a road or a dam; the
expenzrgental farm; the psychiatric ward; or the polluting cherr,lical
plant.' In a technological society, students of politics need to focus their
attention not just on the formal centres of political authority but on the
ma%}lf §1t}$s where political action comes to circulate. It is from such sites,
. iy

manyrg:thel:eggdl:;i suggested, that politics may come to flood across
In chapter eight, l examined how one such location was made into a site

’ of political demonstration. Unlike sites of scientific and technical activity.
these sites tend to be temporary. They emerge in restricted circumj
stances and make use of available energies and opportunities. But despite

| the_se conditions, sites of demonstation may also be tied together to form
fluid zones of politics. For although each action is necessarily unique, it is
common tor those engaged in them to try to replicate some of the tac,tics
 practices and techniques used elsewhere, and in earlier periods. Politicai
technique has its own geography, history and memory.?® Consider, for
_example, the techniques of the anti-road protestors discussed in cha,pter



206 POLITICAL MACHINES

€l ]ll WII CII wEere |(f|)| ()duced ona la] (| U[Ill)e] ()f P()tellt]al C()IlStIUCtl()Il
g g
1tes acro l]le 5 r S p C
S S SS [.]l( al d l)ey()[ld (0] l}le tactic ()f (;I(fell cace VV][IC[I ]laVe
leC]llI Ca] ractice O lh(:]C ma als r S
1 Y S
But 1t 1 O lla S, 1 Py Tr1CS a. g -

AL
THE POLITICAL AND THE ANTI-POLITIC

g
I)()l] tics 1t VV()uld l)e a IIllStakC to I()lllaIltICISC thlS p()llthS or to set up an
I)[) on ])et\/vee] €X l 1stance and h p() wWer
O osit amples Of pOlltlca res the
Ild n tIu[IleIlt 1 Iatl()Ilallty ()f buICauCIatIC aIld ClCIltlﬁC IIIStltthl()IlS.
S
a ms a
I]lSl lll]s VV()U]CI not d() lll tice to the [)1()dUCt1V1ty Of radlCal fOI‘mS ()f
’ S

iy . any
historical formations. Radical political action can not be opposed, in any

i i the
obvious way, to scientific truth. As we have seenhln chilfterhelghjf, e

, i rwise

i i eal a truth which would othe
function of action may be to rev ' . ‘
unrecognised in public. The truths such radical actions demons'a.rata
. . 0
cannot simply be proved or disproved by sc1ent1ﬁc2r9n§an;.They tauret, n
ex

ittg ini i there to be shown.”” In this context,
Wittgensteinian sense, simply hou th o
i tion to sclentific

i ts is not necessarily in opposi
stance of radical movemen ce . sition to scieneile
i a political function which exp :
expertise, but rather to take on tic; 1¢ has
faiIl?ed to’ or cannot, fulfill. Second, it is partly anhempmcalf qli)elisttical
2
ienti or closes down the space of p

whether scientific work opens up down litical

contestation. The notion that scientific practice is simply a form of ins

y \%Y in whi i ay ques- '
mental rationalit obscures the ays m hich e'xperlments 1Hl qitieS ‘
tiOh and make uncertain, assumptions about the instrumenta capac

]

. . ) . <

of technologies, or the effects of material objects on their env1ronments,
i i nts.

or the capacities and competencies of laboratories and governme

- 1 a_
In chapter three, we saw how research on beach-water-quality mea-

ice of
surement raised questions both about the competence and.pmctlcents
laboratories and the effects of polluted beach water on the instrum:

which measured it.

of whether a person should or should not adopt t

CONCLUSIONS: POLITICAL INVENTION 207

In these circumstances, as I argued in chapter eight, it is necessary
to distinguish between politics and the political. Georgio Agamben’s
analysis of the irreducibility of the political to political interests and ideol-
ogies in his book The Coming Community is important here.3° Here,
I define politics as a way of marking and coding a certain cluster of his-
torically specific practices. In this sense politics refers to a range of
of action and practice which include organising election campaigns,
networking and lobbying, decision management, party organisation and
public debating. At various historical moments, trade unions, feminists
and environmentalists have all sought to broaden the institutional and
discursive space of what we call politics. But if politics is a way of coding
a historically variable cluster of practices, then the political can, follow-
ing Agamben, be understood as a space of dissensus and contestation
which is not reducible to politics. Indeed, one of the key functions of

forms

established political institutions has always been to place limits on the
 possibilities for dissensus and restrictions on the sites in which political

contestation can occur. What we generally term politics thus always has
something of an anti-political impulse. The role of politics, in the first
sense, is not generally to produce dissensus and controversy, but to
contain and channel it in particular directions. Parliamentary politics can
be extraordinarily anti-political in so far as its contours are carefully
managed and defined. To say this is not to denounce parliamentary
politics or to celebrate a culture of permanent political invention.

If politics, in the first sense, often has an anti-political logic, scientific
practice can be politically productive in three ways. First, scientific prac-
tice can have political effects because it involves assigning tasks and
competencies to the producers and audiences who are given the responsi-
bility of judging or accepting matters of scientific fact. In many cases

there is nothing controversial about this, for both the producers and

audiences of scientific practice are well contained within specific special-

ist ‘communities’ or ‘core sets’.>! Indeed, in so far as this is the case,
scientific practice restricts the space of the political. However, in a tech-
nological society there is a general expectation that non-experts are also
potential audiences and that matters of scientific fact have implications
for them. As we have seen, the citizen of a technological society is

expected to accept or understand science itself,32 This raises the question

his role, explicitly reject
it, or adopt an ambivalent relation to it.33
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Second, scientific research creates new objects and artefacts, thereby
disrupting the discursive boundaries of contemporary politics, and
opening up new sites of political contestation. Of particular importance
today, for example, is the creation of new genetic objects and new ways
of conceptualising human capacities and tendencies in the fields of brain
research, genetics and molecular biology. The objects of these areas of
research are not in themselves either inherently political or unpolitical.
Rather, the question of whether they open up political questions depends
on the forms in which they are materialised and the sites within which
they circulate. When contained within a laboratory experiment, for
example, a particular sample of genetic material may pass a relatively
uncontroversial existence, monitored only by a handful of scientists and
laboratory assistants and circulating between a small number of labora-
tories. However, once circulated across other sites, and materialised in
other more visible forms, such material can become the centre of political
contestation. Witness, for example, the way in which cloning techniques
became an object of political controversy .once they were applied to
something as visible and as ‘human’ as a sheep, whereas they had not
been a political problem when vegetable samples were cloned in the

laboratory. As we have seen in chapter five, political institutions have:
sought to close down the space of political controversy by making a clear

distinction between sites and forms in which genetic material could pass
an uncontroversial existence, and the sites and forms in which its
existence would either be legally impossible or tightly regulated. Given
the outbreak of extra-parliamentary action in Europe over the subject of

genetic modification, this attempt to restrict the space of the political has |
only been partially successful. Instead of supposing that genetic material

has inherently political properties, we could trace the ways in which it is

made more or less political as it circulates and is transformed across a
range of ‘scientific’ and ‘political’ sites.

Third, scientific practices can become political in so far as they raise

- questions about the properties and capacities of technical objects and

devices. While it is commonly thought that science is a process of

discovery, many of the activities of professional scientists and engineers
are not innovative in the way that many people would think of as innova-

tive. They are about testing and measuring the propertics of technologies,

and demonstrating such properties to others, whether for the purposes of
connecting them together, or for the purpose of regulation, or in order
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to m.arket and sell them.?* In general, the work of testing and demon-
strating has anti-political effects. It is intended precisely to contain the
pc?teptlal space of contestation of the properties of new technologies
within particular institutional and discursive limits. It is conducted fior
to t.h(:’,‘ release of an object or artefact into general circulation in ordlz:r to
anticipate the effects of the release. However, in some cases the implica-
tions of testing and monitoring work are more complex. In chapters three
an-d seven, I showed how tests of pollution-monitoring technologies
raised serious questions about the capacity of the technologies to do wghat
they were supposed to do, yet I showed also how the political implica-
tions of such findings were contained. In a few cases testing and
demonstration can have an immediate political effect, rais’ing questions
about the safety, security, properties or effectiveness of an artefact. a pro-
cess or a device or the competence of those who use it. In chapter c;ne for
e?(ample, I discussed the implications of taking measurements of pc;llu—
tion qutside of a chemical plant. Although there is nothing inherentl
un.pohtical or political about a particular chemical composition of th}e,
soil, once such an object takes the discursive form of ‘pollution’ it ma
become political — a site of contestation. Whether this does actually
h.appen depends a great deal on the spaces within which such ob'ect}sl
01rcu¥ate. Measurements of ‘pollution’ simply recorded by a govermilent
or private laboratory are not likely to become political matters. But the
ycan.easﬂy become political once they are found in the press release of ar};
env1ronrpental organisation or circulated in public documents.

Seen in these terms we should not speak of the inberent political
properties of scientific objects but the ways in which objects may become
more or less political. In general, scientific research is expected to
disentangle an object from the complexity of the environment from

‘which it becomes extracted. Pollution as measured by a detector is not

the same as the molecules in the air with all its interactions with people
cars, Wmd and other chemicals. Scientific practice disentangles an obPec;
'from its relations, translating the object into a new form. Yet in doing]so
It may serve to create new forms of entanglement. Suddenly, as we saw ir;

,chlap.ter seven, polluting chemicals enter into a whole series of new
relations with citizens and governments which had never previously

Iexijted. In this case, the air ceases to be something we merely breathe in
t becomes an element in a transnational political project with all the
unpredictable consequences this implies.
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At the same time, as we have seen, technology is reckoned to be central
to innovation in government and to the invention of new political forms.
For the European Union, standardised technical devices have provided
part of the solution to the difficulties of establishing common European
institutions. If it is difficult to form European citizens or to support a
European public service, there has been remarkable investment in the for-
mation of ‘European’ technical instruments and practices. As [ showed in
chapters three and four this project has had a partial success. At the same
time, as [ showed in chapters four and six, for many political and cultural
organisations, interactive technologies and new media are expected to
provide the solution to a range of contemporary problems concerning
education, economic development, citizenship and democratic empow-
erment.>® Interactivity and networking are considered central to the
solution of many of the problems of governing what is variously called a
‘knowledge-based society’ or a ‘knowledge economy’.’

But is the development of new technologies synonymous with inven-
tion? And can we take indicators of scientific and technical activity (such
as dollars spent, patents or papers produced, or citations generated) as
indicators of inventiveness, however imperfect such indicators maybe?
Drawing on certain traditions of work on technology that include Marx,
Deleuze and research in the history and anthropology of material culture,
one might suggest a different account of invention; one that does not
equate technical novelty with inventiveness. Within these traditions, the
notion that technology can be understood as something like an isolated
artefact is problematic.*° Technology is viewed not so much as an arte-
fact, but as a series of relations and connections between artefacts,

physical and mental skills, desires and interests, concepts and informa-

tion.* Seen in these terms, inventiveness should not be equated with the
development of novel artefacts, or indeed with novelty and innovation in

general. Rather, inventiveness can be viewed as an index of the degree
to which an object or practice is associated with opening up possibilities.
In this view, scientific and technical objects and practices are inventive
precisely in so far as they are aligned with inventive ways of thinking and
doing and configuring and reconfiguring relations with other actors.
From this perspective, it is possible to identify forms of invention that are

ot technical, but rather involve the use of a devices in more creative

ways.*? In short, just because an object or device is new does not make it
aninvention. What is inventive is not the novelty of artefacts and devices

themselves, but the novelty of the arrangements with other objects and
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activities within which artefacts and instruments are situated, and nglat:

be situated in the future. . - , 1

Invention should not therefore be narrowly equated with technica
change. Technologies change all the time, but this does not mean that
technical change is always inventive. Technical changes can be conserva-

tive in their implications, maintaining or rigidifying existing arrange-.

ments between persons, activities, devices, and habits of thought; they
may restrict and displace the possibility of alternative devel'opmepts.,
Seen in these terms, rapid technical change is not necessarily inventive,

nor is it necessarily revolutionary in its implications. It may indeed bea.

way of enforcing or sustaining a kind of socio-technical or socio-cultural
stasis. The constant upgrades of computer software anfi hardyvgre
packages are instances of a restrictive strategy, locking users into existing
configurations producing enforced obsolescence, reproducing the con-
tours of the existing technological zone in a trivially ‘npyv’ forgl. But even
apparently quite radical technical changes may be anti-inventive whether
in their conception or their execution. More generally, the}re is no simple
relation between the speed of technical change and inventlveness.. I want
to suggest the contrary hypothesis: that high levels of 1nformgt10n pro-
duction and rapid rates of technical change may occur prec1§ely when
there is a sense that inventiveness is lacking or needs to be regtrlcted. The
rapidity of the growth of information and technique may, in some cir-
cumstances, be anti-inventive. I suggest the term defensive innovation to

refer to the way that this kind of anti-invention can be a deliberate

element of industrial or cultural strategy.*’ y
The same case could be made in relation to the military field and .the
defence industries during the cold war, in which high rates of technical

change were reckoned to be necessary in order to rpaintaiq thg existing
structure of confrontation in place.** But defensive innovation is a char- |
acteristic feature of many fields of new technology. For ﬁ.rrn.s, patents are
acquired in order that others may not acquire them. In thmkmg about the
distinction between invention and the speed of technical change, Pgul
Rabinow’s recent study of the development of biotechnology, Making
PCR, is instructive. In this study, Rabinow unfavourably compares Fhe
bureaucratic and peer-review dominated character of acaglemla w1th
the liberal-minded freedom he encountered in his ﬁeldworl.< in th'e Cali- ’
fornian biotechnology industry. Rabinow is alert to the inventiveness
of the development of PCR: ‘learning and making and remaku}g: new
variants of the instruments, practices, spaces, discourses. PCR is more .
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than any of its specific uses — it has the distinctive quality of continuing
to produce events.”*’ At the same time, however, his study points to the
anti-inventive logic of the industrial development in which they are
engaged: the way that unconstrained development in the field is, in part,
a business of laying claims to a territory in order to ensure that others do
not get there and make property claims first. ‘Filing a patent application
for an aspect of the work and subsequently publishing would serve as
a means of establishing “prior art” and consequently barring others from
obtaining a patent — especially outside the US.”*® New products are
developed in order that alternatives are not given enough breathing space
to emerge. Firms invest in pure research not because they need to repay
their debt to universities and to scholarship, but - amongst other
things — because of a sense of the need to anticipate rival movements

_ which may threaten to destabilise their long-term competitive position.
 Inother words: rapid technical change may have to occur in the present
for invention by others to be anticipated in advance and therefore stifled.
- So'speed is not the same as invention. On the contrary. Rapid technical
 change can be one of the best ways of making sure that there is not an
_excess of invention, with all the unpredictable consequences for
_ economic and political life that this might bring. Moving things rapidly
_ may increase a general state of inertia. It may fix objects and relations in
place before alternatives have the chance of developing. Frenetic pseudo-
_innovation may not just create a sense of boredom — everything is novel,
_ but nothing is new — but stifle creativity. Inventiveness may occur when
technical change, as it is normally measured, is slow or in places and

at times when it is least expected, or most difficult. Gilles Deleuze speaks

_ of the way in which inventiveness may occur in the most difficult and the
- most ‘cramped” conditions.*” Certainly we should expect that the tem-

porality of invention (conceived of in terms of the creation of possibility)

_Is quite different from the temporality of technical innovation as it is

usually conceived. T have given two examples of these processes in this

book. In chapter eight, I showed how inventive political tactics and
forms relied on relatively unsophisticated technologies. Likewise, in
chapter six, I argued that a preoccupation with the value of novel inter-
active devices and techniques in the recent development of the museum
has been at the expense of efforts to rethink creatively the function and
display of museum collections.

In this book I have sought to capture something of the extent of the

contemporary political preoccupation with new technology through a
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series of case studies. I showed how a series of institutions from the Euro-
pean Commission, local authorities to museums has defined the problems
each faces and the solutions they should adopt in technological terms.
At the same, citizens and consumers are expected and encouraged to
remain up-to-date. This governmental preoccupation with new tech-
nology is also reflected in the language of politics. In this book I have also
sought to give a sense of the centrality of notions of networking,
feedback and interactivity to contemporary political discourse. Such lan-
guage is more than merely metaphorical or representational. It is much
more than simply a reflection of the proliferation of new media and
information technologies in everyday life. It is indicative of the ways in
which interactivity and networking have come to dominate how we
think about the organisation of collective relations between persons and
machines. There is nothing new in the political preoccupation with
technology and the importance of technical innovation. However, inits
focus on the ideas of interactivity and networking, this preoccupation
has come to take a very particular historical form. We do not live in a
network society. We may inhabit worlds within which the concepts and
technologies of networking and interactivity have come to dominate our
sense of possibility.

PROPERTY

In this political situation the anthropology and history of science and
technology can make a small contribution. One way of understanding
this contribution turns on the notion of property. In the received version
of engineering and the natural and medical sciences, these disciplines are
concerned with the properties of nature and material artefacts. Differ-
ent properties are analysed by different scientific practices, theories and
measurement techniques. The reality of the natural entities and the prop-
erties of technical instruments and tools are revealed through science.
One task of the anthropology and history of science and technology has
been to provide a different account: an account which contends that such
natural properties are the products of particular localised historical
practices, concepts, technical instruments and materials. Properties that
appear inherent in the object depend on the object’s relations with other
entities. This perspective is not anti-scientific, nor is it indifferent to the
claims made by scientists, engineers and doctors about the properties of
objects and artefacts, and the capacities of bodies and persons. In this
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book we have seen the importance of the factual claims made by environ-
mental scientists in questioning the validity of the factual claims made by
the public authorities. Scientific claims matter. They are made to matter.
But the anthropology of technique need not take them simply at face
value. Engineering and natural scientific research involves the manipula-

tion of the world, and the production of novel devices, instruments and
_objects of knowledge. Likewise, the history and anthropology of science
~and technology aspires to be a productive, and an inventive, enterprise.

It manipulates and enlarges natural scientific and engineering accounts of
tl}e material world — placing them in a different focus and frame, in a
different space; performing a different kind of demonstration.
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72 See, for example, Silverstone and Hirsch 1992, Bull 2000.

73 This is a theme in the work of Harold Innis (1950,1951) and Paul Virilio

(1989,1991), although the work of both authors tends towards a form of
technological determinism. Virilio’s work suggests that technological zones are
not just spatial formations. They also govern the time between objects.

74 Deleuze expresses the relation between technique, arrangement and diagram in

the following way: ‘And if the techniques — in the narrow sense of the world —
are caught within the arrangements, this is because the arrangements them-
selves, with their techniques, are selected by the diagrams: for example, prison
can have a marginal existence in sovereign societies and exists as a mechanism
only when a new diagram, the disciplinary diagram, makes it cross the “tech-
nical threshold”’ (Deleuze 1988, p- 40)

75 -Osborne and Rose 1997.
- 76 In drawing on Foucault, social theorists have tended simply to adopt his notion

of surveillance and apply it to the study of information technology (e.g. Poster
1996). At best, this approach does not do justice to the emergence of new ways
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in which the relations between persons and new information technologies have
been configured. In chapter six, I argue that many of these new relations are
best captured through the notion of interactivity rather than surveillance.
Ulrich Beck rightly criticises recent theorisations of flows and networks in
terms of their lack of concern with the specificity of institutions (Beck 2000).
On the emergent properties of ‘large’ socio-technical arrangements see
Pickering 1995b, 234-242.

Christopher Norris’s various polemics against what he terms postmodernism
are one version of such a moralism (eg Norris 1992).

Hacking 1999.

On the limits of social constructivism see, in particular, Haraway 1989, Butler
1993, Rabinow 1996a&b, Latour 1999a, Hacking 1999.

Strathern 1988, pp. 19-20.

‘Even when we find the rule, the partlcular cannot be subsumed under the
universal’ (Lash 1999, p. 3). On empiricism see Osborne 1998.

On the need for conceptual inventiveness see Déleuze with Parnet 1987.

See, for example, Law 1994, Born 1995, Matdonald 1997, Mcdonald 1996,
Rabinow 1996a&b, Latour 1999a, Knorr-Cetina 1999.

On branding see the work of Celia Lury 1993. On the value of Goffman for the
anthropology of science see Law 1994, p. 176.

See, for example, Macdonald 1997.

On technological failure see Latour 1996a.

Marcus 1986, p.170, 1994, p.51. Marcus takes the term ‘knowable
community’ from Williams 1981.

Ibid., pp. 51-52.

Marcus 1994.

On the consumption of technology see, in particular, Schwartz Cowan 1983,
Silverstone and Hirsch 1992, Edgerton 1998, Bull 2000, Miller and Slater 2000.
‘When we ask about the most general source of the desire to quantify, we find it
more nearly in the requirements for regulating society and its activities than in
the search for mathematical laws of nature ..." (Wise 1995, p. 5).

Appadurai 1990.

Wise 1995, Alder 1997.

Majone 1996b, p.263.

Majone 1993a&b, 1996a&b, Caporaso 1996.

Castells 1998, pp. 330-332.

The classic statement of science as a liberal and ethical enterprise is Merton
1968. Tom Osborne and Paul Rabinow have re-emphasised the importance of a
concern with ethics in studies of science in their recent work {Osborne 1998,
Rabinow 1996b).

See, for example, Giddens 1991.

See, in particular, the work of Mike Michael, Michael 1992,1996a&b.
Although there may be a decline in trust in specific institutions (e.g. central gov-
ernment, large firms, professional bodies), in specific countries, and in specific
circumstances (e.g. during the BSE crisis of the 1990s).
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Blume 1974, ch. 7 on earlier attempts to demand that scientists are socially
responsible. On the public understanding of science see Irwin and Wynne 1996.
Irwin 1995.

Michael 1996a&b.

Hargreaves 1998, p.49, my italics.

Zizek 1999.

Cf. Power 1997.

Steve Pile has made the point: ‘[one] effect of thinking through the geogra-
phies of resistance, . .. is [that] resistance is ‘uncoupled’ from domination’ (Pile
1997, p.2).

Agamben 1993, p. 85.

2 TECHNOLOGICAL ZONES

Appadurai 1990, p.296.

“The complexity of the current global economy has to do with certain
disjunctures between economy, culture and politics which we have barely
begun to theorize’, (Ibid., p.296). See also Tagg 1991 and Wolff 1991.
Appadurai 1990, p. 301. 7

Foucault argues, for example, that from the nineteenth century onwards,
political reason became increasingly centred on the health and security of society
and the economy rather than the protection of territory per se. The preoccuption
of earlier political theorists with the security of territory was, in his account,
although not absent, displaced and reconfigured. The notion of territory
became, in particular, associated in nineteenth- and twentieth-century politics,
with ideas of ‘nation’ and ‘race’ (Foucault 1997).

Appadurai 1986, Straw 1991, Thomas 1991, Gilroy 1993, Thrift 1996, Clifford
1997, Marcus 1986, 1996.

Shellee Collen in Ginsburg and Rapp 1995.

See, in particular, the work of Daniel Miller and Don Slater 2000.

Gilroy 1993, p.7.

The connection between the territorial and the technological formation of
the nation-state is addressed by Anthony Giddens 1985. Giddens makes the
questionable assertion: “Unlike traditional states, the nation-state is a power-
container whose administrative purview corresponds exactly to its territorial
delimination’ (p. 172, my emphasis). David Held raises the critical question of
the extent of the disjuncture between national state borders and other political
and economic spaces (Held 1995, ch. 5 and ch. 6).

Collins 1985.

Consider, for example, the offer by the German government to offer visas (but
not full citizenship) to Indian citizens who possess expertise in software to come
to work in Germany, Guardian, 22 May 2000.

Parry 1999.

Wollen 1993.

O’Connell 1993, Barry 1993.
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Berland 1996. .

In this case a technological zone takes the form of what Peter Miller has called a
‘calculable space’ (Miller 1992). .

As we shall see, different fields are marked by the value that is placed on the
technically difficult and the complicated, and the value that is placed on the com-
plex and the irreducible. . .

‘Most of the difficulties we have in understanding science and technology
proceeds from the belief that space and time exist independently as an
unshakeable frame of reference inside which events and place woul.d occur. Thls
belief makes it impossible to understand how different spaces and different times
may be produced inside the networks built to mobilise, cumulate and recombine
the world’ (Latour 1987, p.228, emphasis in original).

Serres with Latour 1995, p. 60. See also Burgin 1991, Rajchman 1998.
Berland 1996, p. 125, Mol and Law 1994.

Star 1991.

Pickering 1995, p. 169, note 11. / .
Foucault refers to the importance of the naval hospital as a rpechamsm for
filtering and regulating the flow of alien objects across'terntonal bounda,rles
{(Foucault 1977, p. 144, Deleuze 1988, p.42)\ The question of the ‘border§ of
the nation-state have been interrogated by recent work in international relations
theory (e.g. Shapiro and Alker 1996, Kuehls 1996). ' o
On forms of exclusion associated with communications technologies see Virilio
1991.

Kuehls 1996, p. 43.
On chemical :fnd biological weapons see Cole 1997 and Balmer 1997. On the
spatialisation of knowledge of nuclear weapons see the work of Donald Mac-
kenzie {1993).

Walker 1993. '

Ulrich Beck has recently called for a cosmopolitan sociology whlch tr:.msc.ends
‘these distinctions, while recognising the continuing symbolic and institutional
importance of nation-states (Beck 1999, 2000).

Giddens 1985, p.263.

Held 1995, p. 90., Ruggie 1993, p. 172.

See, for example, Sylvester 1994, Spivak 1998. ‘ .
There is now a large and important body of literature in postst_ructurajhst
international relations theory which interrogates this distinction. See, in particu-
lar, Walker 1993, Campbell 1992, 1996, Campbell and Dillon 1993, Der Derian
1992, Connolly 1993, Shapiro and Alker 1996. '

The development of the notion of globalisation reflects, in part, a concern to
contest the image of bounded national societies and sovereign nation-states. Op
global governance see Falk 1995. On cosmopolitan democracy see Arch}bugl,
Held and Kéhler 1995, Beck 2000.

““Purification” creates two entirely distinct ontological zones: that of human
beings on the one hand; that of nonhumans on the other’ (Latour 1993,
pp. 10-11).
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35 A striated space is one in which lines of comparison and movement are clearly

marked. Striated space is measured and ordered: space which has been made
relatively homogeneous. It is the space of what Deleuze and Guattari term Royal
Science: those forms of knowledge which are less concerned with specificity and
difference than with the formal and the general and which make rapid
comparisons over a wide territorial area possible. Striated space coexists and can
be contrasted with smooth space, within which lines and connections may
always be in the process of transformation. By contrast to striated space, smooth
space is a field without fixed channels and clear paths. ‘A field, a heterogeneous
smooth space, is wedded to a very particular type of multiplicity; nonmetric,
acentred and [rhizomic]’ (Deleuze and Guattari 1987, p. 371). Smooth space is,
for Deleuze and Guattari, the space imagined and worked with by what they

term the ambulant sciences: the forms of knowledge associated with local
differences and variation.

Buzan and Herring 1993. :

See Michael Mann’s analysis of the importance of the equipment of the legionary
and the technology of road building to the maintainance of the integrity of the
Roman empire (Mann 1986).

On the logistics of perception see Virilio 1989, Der Derian 1992. On accuracy
see MacKenzie 1993. ‘

Kaldor 1999, p. 3.

Elam 1997,

Kennedy 1971.

Wise and Smith 1986, Schaffer 1992a, Barry 1996.

Kaldor 1982.

Edgerton 1991. George Orwell notes that a distinction needs to be made
between an older aristocratic English ruling class which was associated with the
army and the landed aristocracy and the professional orientation of the airforce,
one of the key institutions of Edgerton’s liberal militarist state (Orwell [1941]
1962, p. 81). In more general terms, Stefan Collini (1989, p. Ixix) questions the
common view, associated with C. P. Snow, that the British political establish-
ment has been hostile to science and technology.

On Greenham see Sylvester 1994, Roseneil 1995.

The remarks are made in the context of a discussion of the proposal made during
the office of President Reagan, by some senior political figures in the US, that SDI
technology should, once developed, be shared with the USSR. “The offer to
provide the technology to the USSR betrays a lack of understanding of [the]
underlying dynamism [of technology] and the vulnerability it creates’
(Skolnikoff 1993, p.67).

Pickering 1995a who draws on Haraway 1991. See also Der Derian 1992,
Johnson 1994, 1999,

Elam 1995, p. 14.

The significance of regulation and the forms that it has taken within different
countries has, of course, varied quite widely. Majone (1996b, p. 11) reminds us
that ‘public ownership has been the main mode of economic regulation in
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Europe’. In the contemporary European Union an explicit regulatory policy has
displaced public ownership as an instrument of economic regulation.

Osborne 1996.

Kuhn 1988, Hansen 1993.

Bell 1993, Ashenden 1996.

Rose 1994, 1996a.

Power 1997.

Laughlin 1996.

Miller 1995.

Callon 1998b.

Anderson 1983, Schlesinger 1991, Donald 1992. In this way nationalism and
liberal democracy have been closely related. Appadurai has made the point:

© “States ... everywhere seeking to monopolize the moral resources of community,

60

61

62
63

64

65
66

either by flatly claiming perfect coevality between nation and state, or by system-
atically museumizing and representing all the groups within them in a variety
of heritage politics that seems remarkably uniform throughout the world’
(Appadurai 1990, p. 304).

On the American experience Chandler 1977, Carey 1989. The German:
nationalist economist, Friedrich List, became, the ‘voice of the movement

demanding in 1844 that German governments create the physical infrastruc-

ture of an integrated national market and that they then agree on rules to govern
that trading system’ (Murphy 1994, p.51). On the significance of List see .
§

Elam 1997.

Czitrom 1989 explores the relation between the emergence of the mass media

and the development of empirical media research. One might say that media-
studies as a discipline is formed around the problem of the failure of the mediato
establish a perfect liberal public sphere (cf. Habermas [1962]1989). Given that

part of what a liberal public sphere involves is an attention to the inevitable
imperfection of government, one could say that media studies is an intrinsic part
of the object which it analyses.

Donald 1992.

Adorno and Horkheimer [1944] 1979.

Ahiska 1999. Developing the work of Harold Innis (1950, 1951) Jody Berland:

notes how Canada appears at the margins of North American weather maps,

produced by American and European satellites with a US audience in mind. ‘Our -
weather forecasts are exhibited and transmitted east-west across Canada by
Canadian broadcast satellites, but the information comes from American and
European satellites. In other words they are maps of technoterritory as much as

maps of geophysical terrain’ (1996, p. 125).
Ang 1990.

Which does not mean that there is no correspondance between the kinds of
technological zones formed through the activities of firms and the territorial and
political boundaries of nation-states. Since the mid-1980s many economists

have argued for the importance of nation-specific factors {such as public educa-

tion and defence procurement) in accounting for the dynamics of technological .
innovation. For an excellent review of the current debate on the significance of
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what the economist Chris Freem ‘nati i ion’
Akt oy Cheie F an called ‘national systems of innovation’ see
The notion of the firm, like that of the state, serves as a black box which ma
often obscure further analysis. Here, it is worth saying that any account of hov};
firms are made up would have to look at the role of technical devices in
establishing the unity and boundedness of the firm, in so far as these exist
Jordan and Lynch 1998, p. 794. As Jordan and Lynch demonstrate the forrna.ltion
of such a zone does not produce complete standardisation. The technique takes
different forms in different circumstances.

HaWkiI:lS, Mansell and Skea 1995. According to Philip Agre ‘Potentially the
most s1gniﬁcant technical innovation [in the development of new digital
information media] is a class of privacy-enhancing technologies (PETs) ... No
longer are privacy advocates in the position of resisting technology as such’
(Agre and Rotenberg 1997, p. 4).

Quoted in Noble 1977, p. 75.

Andrew Goffey (1998) notes that Nietzsche’s attitude to the ‘laws of chemistry’
reflected his sense of their moral after-taste, ’
Stoneman 1987, ch. 9 and ch. 11.

The most well-known recent example of such a strategy has been by Microsoft
The rthless pursuit of this strategy by Microsoft eventually led the US fegulator};
authorities to pursue an anti-trust action, Financial Times, 8 November 1999
Cambrosio and Keating 1995, p. 82. ’ .
Traweek 1988, Knorr-Cetina 1999,

Duruiz and Yentiirk 1992.

On the importance of accounting and evaluating research activities see Power
1996. The observation about whether evaluation has the same meaning in Britain
and Europe derives from my own fieldwork in the European Commission
l?av1d 1985, David and Bunn 1988. See also Paul Virilio’s (1991, p. 13) d'iscus—
sion of the displacement of physical gateways by electronic acce;s
On this point see, for example, Akrich 1992, .
Consider, for example, the use of the wrong software on the first launch of

Fhe Arlane.S rocket which caused the rocket to veer off course and led to
its destruction.

Callon 1998b, 256-264.

For . .
an empirically grounded critique of the fantasy of the Internet as a “virtual

reality’ which exists autonomously from reality pro
Miller and Slater 2000. ¥ propen sec Slater 1998 and

Strathern 1994, p. 3.

Dutton 1996, pp. 283-287, Tsagarousianou et al. 1998,
Ct. Stocking 1983, Strathern 1987.

Schaffer 1994, pp. 32-33, see also Herle and Rouse 1998
Schaffer 1994, p. 37. .
Ibid., p.45.

Ibid., p. 33.

Ibid., p. 46.

Foucault 1973, p. 164, Barry 1995, pp. 50-51.
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Osborne 1992, p. 85.

Barry 1995.
Mol and Law 1994, p.654. In practice, medical practice in Europe will also

involve a great deal of ‘subjective’ technique. Subjective technique is a particu-
larly important part of many applied disciplines where professionals are
required to deploy their expertise in complex field situations.

The metaphor of the fluid is developed further in de Laet and Mol 2000.
Wise 1995, Schaffer 1995.

Whitehead [1926] 1985, 1929.

Chard 1999.
Park viewed journalism in an extremely positive light (Park 1940). My

argument here draws on Barry 1995. See also Scott Lash’s contrast between
simple and reflexive modernity. In the latter ‘individuals must innovate rules in
a bricolage of their own identities’ (1999, p. 3).

Not surprisingly, perhaps, many anthropologists have been concerned with the
problem of the person of the anthropologist and how it might be possible to
represent the anthropological experjence (see Clifford and Marcus 1986,
Rabinow 1996b).

See also Osborne 1998.
According to one report, British defence scientists were being supplied with
some of the test results and had contributed financially to the costs of the
French computer work {Guardian, 20 September 1995, p. 1).
‘EU clash looms as Paris snubs auclear team’ (Guardian, 5 October 1995).
According to Article 34 of the Euratom treaty, a member state that intends a
““particularly dangerous experiment” in its territory [is required] to take addi:
tional health and safety measures and to obtain permission from the European
Commission on those measures’ (Guardian, 25 October 1995, p.25). This
article, and the Euratom treaty in general, was interprated by the courts to refer
to the civil use of nuclear energy. In effect, the release and geographical

dispersal of radiation was regulated at a European level, but only when its

origins were ‘civil’. Military experiments could be conducted without reference

to the effects on the health and environmental security of others. The ends of

military-technological zones were considered impassable.

view of the debate on globalisation and its dimensions see Held et al. 1999.

3 HARMONISED STATES

The survey came to be known as the Ordnance Survey. Roy’s account of his
work is given in Roy 1785. Conner 1987, pp. 249-250. ,
Hacking 1990, Wise 1995.

The 11th General conference on weights and measures defined the metre as ‘the
length equal to 1,650,763.73 wavelengths of radiation corresponding. to the
transition between levels 2p10 and 5d5 of the atom Krypton86’. On replication
in science see Collins 1985.
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"‘F/hle m(’)vement~ t.owards Precise .standar_ds was not inevitable. The authors of the
alues of Ereczszon detail how, in the nineteenth century in particular, precisio
was made into a value (Wise 1995). Drawing on the work of Simon Scilgffer a 3
Stepheg Shapin, Norton Wise also raises the question of cultural difference i
the basis for trust [in the eighteenth and nineteenth centuries), drawing a pos 'Sblln
contrast between ‘a British style in establishing standards, for’ exampl§ rcI:otSii i
a social order based on consensug and class (agreement amon rés 0 'bin
gegtlem_en’) rather than a society of legal uniformity’ (Wise 1995g 1% e
Soc1olog.1sts have often written about the remarkable level of stanc’iapi‘disaéion i
modern industry (for example, in relation to discussions of the ‘Fordist’ syst m
.Of Ipanufgcture). Yet it is equally striking that there are also limits to stan}:i ecrin
i:satlfon. lecfiere.nt firms, laboratories or states often deploy different standa?rlcris-
n:\l;, igér}ll IL;Z ; (l)lgcllgsg over time such differences may increase with the generation of

CEC 1986, 1992b. On the Maastricht Treaty see Hirst 1993.
Tk}ere is, of course, a vast literature on international relations and olitical
science on European integration, European political institutions and thIz: Euro-
pean UIllOI.l, concerning which it would be impossible to do justice. Useful tex(t)
include ‘Mllward 1992(on the carly history of the European éommunit i
Tsoukalis 19?3 (on the European economy), Weatherill 1995 and Weiler 19;)9’
Eicz:l ;av;/)f Amlnla;;i Tomaney 1995 and Morarcsik 1998 (on economic integra-
1993, a{one. 3a.&b, 1996a&b (oq Fegulation), Mazey and Richardson
(on lobbies), Hix 1999 (on the political system), Smith and Wright 1999
(on demgcracy) and Rumford 2000 {on cohesion). The institutions of the Euro-
pean Union themselves have played a significant part in the formation of th
Eurgpean Politics industry through funding university positions )
Sogla Mazey and Jeremy Richardson view the Commission as a ‘i(ind of bourse

At the .en‘d of the 1990s the question of the existence of corruption inside the
Commission became a particularly important political issue in the Furope

nstitutions. One target of the allegations of the corruption was the C s,
stoner responsible for Education and Research, Mme Edith Cresson o
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Recent studies of nationalism have rightly emphasiged Fhe importa.nce of (;Iult.urai
institutions to the nationalist political project questioning the ea}f.hir ein91; 9aSlS o
scholars on political and economic history; Chaterjee 1993, Ahiska .
ins 1995.

gflogrc}l?: Zr;ii%)1?f§j2ng, quoted by Lenin in State and Revolution, [1918] 1992,
"P}h1156 .alliance was most forcefully articulaFed by British Prlmfs Mlinster I:I/Ilf(s:
Margaret Thatcher. The possible contradictions between a neo—liberaheclorz:mal
programme and a nationalist political programme were centra t_? ht e in mal
politics of the British Conservative Party fro.m the 1980s opwards. e.selnselture
the European Commission was obsessed with the r.eg}llatlon of mzliéekr)la cu e
showed how it was possibl¢ to resolve this contrz.ldlctlon. On? cou1 € Oppo

to ‘Europe’ as a Conservative for good natiogallst and neo-libera rEa}slor;ls. "
Michel Serres has made a similar point: ‘A mva]or‘contractual actor c;l t (t3 lur:t "
community, on the brink of the second m.lllenlum, ’Eu.rope welég sa eis :
quarter of a million souls. Not in body Welght, bgt in 1t,s Crosse 191;t5w0r o
relations and the number of world-objects at its disposal’ (Serres 1995, p. 16).
Meny et al. 1996, p. 7.

.304. .
112;1221 tlllz 21611111303’2 personal experience as a resjearcher working for the European
i d the UK parliament in Westminster.

fr? rlblzrjr;?et’sagnalysis: ‘hf Europe the market system, and the strulcture of P;;)ip—
erty rights which such a system entails, haye been accepted by a nge n;:iyo § (t)};
of voters only recently. For most of the period between the great depre on of
1873-96 and the Second World War, large segments of public opinion were
openly hostile to the market economy, and gceptlcal abouF fjhe capz;latysoonse
system to survive its recurrent crises. Hen<.:e inindustry after in us.iry there :Ver
of most European governments to perceived cases of market failure was y

intrusive form of control, that is, nationalizations rather than American-style

23
24
25
26

27
28

regulation.” Public ownership was, in effect, one of the main instruments of
economic regulation (Majone 1996b, p. 10f11).

Majone 1996b, pp. 62-63. o o
Fo?] a general discussion of the scope of harmonisation and its interest to

sociologists see Bryant 1991.

Treaty of Rome, 1958, preamble. For an excellent account of the early history of ’

the European Community see Milward 1992.

CEC 1992b, Article 130a.

i\/ltn:r.l’y[zrftiif e{:i?li)'mic effects of further integration are l'ike.ly to i.ncreas}e1 'd;ffe;
ences between regions, or increase internal dlfferences.wnhm regions which a
invisible to the regional methods of measurement available to the .Com;nlssmﬁ
(Amin and Tomaney 1995). For a cogent analysis of the contradictions betwee
European integration and cohesion policy see Rumford 2000.

29 Miller 1992. 42
30 Teague and Grahl 1992, p. 142.
31 Church and Phinnemore 1994, pp. 516-521.
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32 Pelkmans 1987, p.251.
33 Thompson 1992, p. 140. The notion that it was the task of the public authorities

to remove obstacles to foster enterprise and innovation has become firmly estab-
lished. According to Commissioner Edith Cresson, ‘innovation depends ultimate-
ly on people and enterprises. It’s up to governments to create the environment
for innovation to flourish by removing obstacles which can stifle it Innovation
and Technology Transfer, December 1996, p. 3.

“Striation . .. relates primarily to the state pole of capitalism, in other words, to
the role of the modern State apparatuses in the organisation of Capital. [But]
at the complementary and dominant level of integrated (or rather integrating)
world capitalism, a new smooth space is produced in which capital reaches
its abolute speed, based on machinic components rather than the human
component of labour. The multinationals fabricate a kind of deterritorialised
smooth space in which points of occupation as well as poles of exchange become
quite independent of the classical paths of striation” (Deleuze and Guattari

1988, p.492). ‘

Dehousse 1992. See Edgerton and Hughes 1989 on the Thatcher government’s
complex, if not contradictory, attitude towards science. On the one hand, the
government wished to both constrain public expenditure on science and make jt
more useful to the economy. On the other hand, Mrs Thatcher herself supported
the view of an earlier generation of neo-liberal thinkers for whom, writing in the
1940s, the freedom of scientific inquiry from state interference was a marker of a
free society (Thatcher 1989, p-4). In practice, government policy became more
and more concerned that the immediate results of scientific research should
become measured and monitored and that research should be more directly tied

" to the needs of industry. The direction of research was not, as Hayek and others

had feared, directly controlled by the State. But it came to be governed through
the indirect methods of evaluation and audit, Scientific research was autono-
mous from the formal institutions of political power, but this autonomy needed
itself to be stimulated and measured, with counterproductive, unpredictable and
complex consequences {Power 1996).

Cecchini 1988, p. 24.

Ibid., p. 53.

Noble 1977, Wise 1995.

See, in particular, the work of Paul David (David 1986, 1987).

Cecchini 1988, p.26. At this time, 1 ecu was equal to approximately $1US.
On the costs of standardisation in the nineteenth century see Wise 1995, p. 226.
Majone 1993a, 1996a8&b.

As Majone argues: ‘Administrative regulation - economic and social regulation
outside the line of hierarchical control or oversight of the central administration —
is becoming the new frontier of public policy and public administration in Europe’
(Majone 1993a, p. 11).

Quoted in ‘Britain’s milk chocolate not fit to bear the name, EU rules’, Guar-
dian, 24 October 1997, p. 2. The dispute over chocolate went on for a number of
years finally resulting in a victory for the British position, ‘British win a sweet
victory in the EU’, Guardian, 19 June 1999,
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45 Tor a good summary of the position of the Buropean institutions see Meny et al.,
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61 Marine Conservation Society 1997, p. 10.

1996, pp- 2-9. 62 Interview, London, Se , , o
46 TFor example, as part of an effort to restructure and disperse the European tainly not confined toptteecrlrllrkl)ira111?19;;;1231&f1§§:31t§fsr0f hflrrponlsatnon were cer-
Commission’s own research efforts the Commission’s central unit for technology water-quality measurement. The following comme teg;l ation such as bathing-
policy research was transferred from the Commission’s former nuclear labora- by a European Parliamentarian on progresgs tOwardnhs, or e>.<arr.lple, were made
tory, ISPRA, near Milan, to Seville. The deal was part of a broader effort by regulations on the ‘Masses and dimensions of motS armhF)rlus?tlon of European
the local government in Spain to develop a more future-oriented technological after the date of the completion of the single m arkef r‘Sv chicles” nearly five years
identity (Harvey 1996). As a result, the unit was isolated from the main elements a Europe-wide agreement on the masses and dimens'ior(l)sm ef years ago Ke set out
of the European Commissfon in Brussels. their trailers in order to create free movement and the sinolcertauli1 vebicles and
47 CEN - European standardisation committee. BSI — British Standards Institu- advantages that this will give the citizen. We have to not tﬁ € mar het and all the
tion. ETSI — European teleommunications standards institution. CENELAC - been made in this whole area ... Unfort.unatel the Co : 'la}tl much progress has
European committee for electronic standardisation. Afnor — Association fran- bring forward specific measures that would ﬁn};lly co murll;:tle . ;1"5 not bee’n able to
cais de normalisation. (PSE) Debates of the European Parliament 4—498/1% s Z P;ﬁcfi‘s989(71)3a{;(})ln
48 Majone 1996b, p. 24. ) problem here appears not have been the measurement of,vehiclz m : f :
49 Pelkmans 1987, p. 114, Majone 1996b, pp. 268-269. but the expression of different interests by national gover ass or safety
50 On the Cassis de Dijon judgement see Weatherill 1995, pp. 233-235. According 63 Shapin and Schaffer 1985, ch. 6. governments.
to the Court: ‘Obstacles to movement in the Community resulting from dis- 64 Bennett 1992.
parities between national laws in question must be accepted in so far as those 65 Barry 1990, Tsoukalis 1993.
provisions may be recognized as being necessary in order to satisfy mandatory 66 “The antecedents of orsanisati
requirements relating in particular to the effectiveness of fiscal supervision, the” prompted largely by gteé\ilsr?:)ll?)I;?cl:lhiﬁiibzst};iijTg thback tolzhe early 1980s,
protection of public health, the fairness of commercial transactions and the - In sum, the changes responded to (1) the <g:han in; t}éci]:l lln cm Trs Sponsored.
defence of the consumer® (Case 120/78 [1979} ECR 649). culminating in the merger of feleCOmmunicati%) N gand CO(I)n ogica envnﬁonmegt,
51 Schmitt von Sydow 1988, p. 97, see also Majone 1993a, pp. 16-17. which not only provide the means to improve public tele puting tec nolqgles
52 The European Environment Agency and the Agency for the Evaluation of but to introduce a whole range of services offfred b Varc.ommuglzgtlon services,
Medicinal Products are examples (Majone 1996b, p.274). of suppliers; (2) the changing and diminishin, r)(;le (;(f)us and discreet groups
53 For an excellent account of institutional resistance to Furopean regulation of communication development; (3) the ITU’ slfw mech governments in. tele-
drinking and bathing water standards in the UK see Jordan 1999. widely acknowledged to be fa’st moving: and (4) ts eech a.nlslrns in an industry
54 The point is of some importance to those concerned with European law. Stephen expense of increasingly commercial and ’political factois’n(l—(lizngrif;gt?:on aSt 7t§1)e
> P .

Weatherill notes that the official justification for the Bathing Water Directive
referred to the ‘functioning of the market’, while the real reason, he argues, was
environmental protection. ‘Spurious reasoning [of this kind] in the Bathing

Water Directive makes it hard to take seriously the notion that Community com-

petence is limited by anything other than the need to secure unanimous support.
in Council’ (Weatherill 1995, p.51); CEC 1976. For further details of the
Bathing Water Directive see Johnson and Corcelle 1995, pp. 32-40 and Jordan

67

For a detailed discussion of the organisation and process of standardisation in
telecommunications see Schmidt and Werle 1998.

Consider, for example, the dispute between the US and the EU concerning the
safety of animal growth hormone. Finally, the World Trade Organisation fuled
that it was legitimate for the EU to prevent the import of hormone treated meat.

In genel al the W IO ha I)ee]l faV()lll ()f cgu Yy armonisation 1
3 S mn g lator h n the
mterests Of ffee t['ade .

68 David 1985.

69 David 1987.

70 . Dai, Cawson and Holmes 1996.

71 According. to the cabinet member of Commissioner Leon Brittan, ‘the standard
proposed is at best dirigiste, at worst protectionist, and is evide’ntly driven b
Thomson and Phillips. Eventually there will have to be a standard, but there i}s,
no good reason to make one now ... let the market decide’ (quoted il,’l Ross 1995
p. 1;6). See also the opinion of the Furopean Parliament Committee on the’
Er'1v.1r'onment, Public Health and Consumer Protection which was scathing in its
criticism of the policy (EP A3-0308/91). s

72 Interview, ISPRA, Italy, February 1994.

1998, 1999.

55 Quality of bathing water 1997 FUR 17629. The publication is a requirement of

" the ammendment made in directive 91/692/EEC. Data are made available on the
Environment directorate web site, http://europa.eu.int/bathing/index.html.

56 Hernandez et al. 1995, p. 2.

57 The study was commissioned not by the environment directorate (then DG-XI}.
but the measurement and testing division of the research directorate (then.
DG-XII).

58 Demarquilly et al. 1995.

59 Hernandez et al. 1995, p. 55, my emphasis.

60 Ibid., p.29.
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73 At a speech in London, the British Secretary of State for Trade and Industry,
Margaret Beckett, suggested that this principle could be extended to relations
between Europe and North America (letter from Mrs Beckett to the Guardian,

11 April 1998).

74 Habermas 1971, p.62.
75 In Britain one might note the extraordinary absence of any regular reporting on

events in Brussels. News media organisations understand politics as something
which is not technical and occurs in national parliaments.

76 Richardson 1994, p.162. Despite the importance of this point few political
scientists have been concerned with the politics of scientific evidence.

77 On the development of a common European environmental policy see Freestone
1991. For a general discussiorf of the scope of harmonisation and its interest to
sociology see Bryant 1991.

78 As Majone has argued: ‘The growing realization that the interventionist and
welfare policies had failed or could not be afforded any more, did not lead to
demands for a return to laissez-faire, as the more radical advocates of privatiza-
tion and deregulation seemed to expect. Instead, there was a demand for better
focused and more flexible forms of public intervention, and for more attention
to those areas of social regulation (environment, consumer protection, freedom
of information) which were often neglected by the welfare policies of the past’
(Majone 1993a, p. 12). Majone exagerrates, perhaps, the contradiction between
neo-liberalism and the logic of regulation. For if we do not equate neo-liberalism
simply with the political fantasies of Hayek and Friedman, then actually existing
neo-liberalism has been remarkably inventive in recognising the importance of
expertise and regulation for the realisation of its political project (Burchell

1996). Protecting the ‘environment’, for example, can be turned into an object
of financial calculation through the use of techniques such as the ‘polluter
pays’ principle.

79 - Consider the judgement of the European Commission of Human Rights which
ruled that the age of consent for homosexuals should be sixteen across Europe
and cited the evidence of a medical report which claimed that ‘most researchers
now believe that sexual orientation is usually established before puberty’” and
that young gay men were [because of the then existing law on the age of consent]
worried about seeking professional advice concerning the risks of HIV infection’
(Guardian, 8 October 1997, p. 7). '

80 One example is the promotion by the European Parliament of a European Centre ‘
for the research, development and validation of alternative testing methods in
order to reduce the use of animals in cosmetics development. Parliament
resolution B3—0712/92 and Energy, Research and Technology committee report '

PE 207.150.
‘81 The phrase comes from Deleuze, 1995, p. 172. See also Beck 1992, 1995, 1999.

For a good empirical example of an area of regulation which has produced
‘untechnocratizable consequences’ consider the on-going debates about the need
for controls over the development of genetically modified organisms (Levidow

and Carr 1996).
82 Burchell 1996, pp. 23-24.

NOTES

233

83 ‘
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85 On the notion of complexity see Thrift 1999, Law and Mol forthcoming
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Mulgan has become an advisor to British Prime Minister, Tony Blair. The. ncit'lonn

fltlhi network is, of course, not a new one in accounts of left-v]:mgh gr}%arlllga 1Sot(;
S ’ : jali claim

iti f The Socialist Network whic :
for example, the 1926 edition o . vork °
gz:%iloogrue evefy :existing socialist and communist organisation of the perio
(Webster 1926).
97.

See, for example, Ansell et al. 19 . . 106,

1; C;:r?the modelpof community see, in particular, Rose‘19993 pp- 167 196is .
13 As Ernesto Laclau and Chantal Mouffe argue: ‘A dlsFurswe structure or
merely ‘cognitive’ or ‘contemplative’ entity; it is articulatory pr8515ct1ce9vg)

constitutes and organizes social relations’ fLaclau and M?};lffea 11n9€ta£) E(.)r might
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;gil;ircl)gge quick on our feet. We have to embrace the Internet now (Blair 1999).
i 998.
der 1997, Tsagarousianou et al. 1 . .

}g I\;(?easgz)uld not assume that there are ‘real’ technological or soc1al. neltwcirl;s trg
which other social or technological networks bear a metaphorical relation:

‘Synonymy, metonymy, metaphor are not forms of thought that add a second
b4

sense to a primary, constitutive literality of social. relgtions; i{lsteadj, tlﬁey lare pe:lré
of the primary terrain itself in which the social is constituted’ (Laclau a
ffe 1985, p.110). ) )
18 lél/la?ii)nel%o gallon Law and Rip 1986, xvii. Bot}ll l?oucaulthgnd thefa;;gll;
i ’ i f science and politics as a history o -
twork theorists read the history o : i
il;lv;:)isations and techniques rather than a history of ideas and concepts.
19 Budge 1996, Media, Culture and Society 1996.
20 See chapter 6, ‘On interactivity’.
21 Miller and Slater 2000.
22 Osborne and Rose 1999.
C 1993. ‘ o .
ii (C)]Sl the history of the electric telegraph and its rol}cle in ;mperlz.il goverrirﬁli;r}llt;:;
f the idea of the information supe
Barry 1996a. On the development o _ . pothighesy
i i the United States see Wi
and the National Information Infrastructure in ‘ 1 e .
i f examples. Consider the rules gov ] v
25 One could cite a vast number o e B o
¢ i ial platforms to encourage networking :
D O o o o k ‘must be made up of companies
ies’. To qualify for suppport a networ ‘mu .
Esir;lki:lsished i?l at least three different countries of the European Union and/or

iori i iven to
countries associated with the MEDIA programme. Prl.orlty w1l! be gre 0
platforms where one or more members are established in countries or reg

35 This particular implication of the n

NOTES

235

with low audiovisual production capacity and/or restricted geographic and lin-
guistic coverage’ (CEC, Media IL, Development and Distribution {1996-2000),
call for proposals, 3/96).

26 According to the Director General of the research directorate DG-XII: ‘in certain
fields which were ‘information intense’ Le. involved the production of large
quantities of information by a large number of different laboratories’. Fields
which were, in his view, ‘information intense’ included human
climate change research (Fasella 1997, p.172).

27 The database is called CORDIS, Macdonald et al. 1999 discuss the ‘dating’ prac-
tices of European firms looking for partners with which they can form a network.

28 Delors and Clisthene 1992, cf. Donzelot 1991, p-178, Donzelot and Estebe
1994,

29 On the subsidy mentality in the film industry see MacCabe 1992, Finney 1993,

~Barry 1996b, pp.32-33. One could term such a policy postmodern in the
particular sense that it sought to effect a dedifferentiation of art and industry
(Lash 1990).

30 At a speech to the European Parliament in Strasbourg in December 1986.

31 Antonio Ruberti, at the launch of the European Communities ‘Fourth Frame-
work Programme for Research and Technological Development’, Common-
wealth Institute, London, May 1994.

32 For a comparative evaluation of some European networks see Hughes with
Christie 1995. They argue that the most effective networks were diverse in their
membership, not too tightly managed and involved a high level of communica-
tion between participants. In comparison to centralised facilities their studies
suggest ‘that networks offer substantially more flexibility....and benefits from
diversity are less likely to be undermined since participants remained in their
different environments’, p.-112. Macdonald et al. 1999 argue that some net-

works come to function as clubs which are not accessible to those who have not
already been members. For a useful critical analysis of the effectiveness of one
networking programme see Larédo et al. 1992. For a discussion of European
women’s networks see Braidotti 1994. British officials, always mindful of the
need to assess whether European initiatives were more cost-effective than
national ones, have been particularly keen to find a method of determining the
‘value-added’ of European networks,

33 There are probably many reasons for this failure to coordinate different areas of
policy. One has been the continuing belief that scientific a
primarily concerned with innovation rather than regulat

the internal structure of the European Commission wh
various Directorates General, which function more or |
each other. In many instances regulation policy and r,
responsibility of different Directorates General.

34 Quoted in Delors 199 1, p. 9. See also Neunreither 1993,

genome and

nd technical activity is
ion. Another reason is
ich is divided between
ess autonomously from
esearch policy were the

ctwork model of European integration has
been commented on by a number of political scientists and international rela-

tions researchers {e.g. Keohane and Hoffmann 199 1, Dehousse 1997, Ward and
Williams 1997). However, as I argue later, writers from these disciplines have
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50 In 1994 to 1995 ;
, the Commission ivi : :

general i — was divided into twenty- i
(DG-IH;aICIﬁf('Z lr;f;?:sla o(r;)s‘(t;’l;fy for specific policy areas such};st}ilrrlilisilr’eitoéat'es
2 ton -X) and Fisheries (DG natatialrs

roce . -XIV). A

process initiated by Romano Prodi and Nej] Kinnock t})le Dsirgécitr(;r(ietshf f: f?]rm
> ost their

numerical titles: for exampl
: e, DG-
became DG-Innovation. ’ XM became DG-Research and DG-XIII

51 ’Int‘erview, Brussels 1994. In 1993 DG-XIIA
in ‘the field of strategic analysis, forecas

search and technology’
h gy’ (MON
munities 89/C 144/04. ( HoR

52 tC})lne C(})luld equally say that technical
53 In;)rligie V;s};essmintls made by scientists and engineers
, brussels 1994. This autono '
e A prussels L ‘ my was both an advantage and a d
e 0 advan ?E: gloi(l) ri?;;’is it lede 15 possible for FAST regsearnch:r;h::)1 (11‘(‘),?;6;
. . : 10n., 1sadvantage i i
o ;hrect .role in the routine decision-making proacgeisl I:); ‘;)féf ap, Y i ortakea
nterview, Brussels, 1994, The reference is to Il e

Nouvelle Alliance, Prigog;
’ , Prigogine and §
55 The connections between the o e o

tended to split off the analysis of social and organisational networks from a
discussion of technological networks. In the European Union and elsewhere,
these two senses of the term are intimately connected.

36 The European Community had discovered the importance of information
technology in the 1980s. Prompted by assessments of the failure of Europe’s
industries to compete, the lobbying resources and skills of the large electronics
firms, its own internal studies and, without doubt, the vast literature on the
“information technology revolution’ the Commission began to support an exten-
sive programme of research in information technology under the name ESPRIT
(House of Lords 1984-1985, Cram 1997). Whereas ‘America’ occupied the
centre of the European political imagination in the 1960s, ‘Japan’ came to

_occupy a similar position from the early 1980s. America, and subsequently,
Japan, were threats to the historic place of Europe in the world system, but also
potential models of what Europe might have to achieve. Europeans, who had
reckoned themselves to be scientifically, if not always technologically advanced,
now had to strive to stay in the race {CEC 1994b). Japan was the Other which:
Europe both had to emulate and to differentiate itself from if it were to maintain
its historic position (Morley and Robins 1995). '

37 CEC 1994b. According to Commissioner Martin Bangemann the Commission
explicitly rejected Al Gore’s notion of the ‘information superhighway’ because
it did not highlight the social and political implications of the technolog-
ical revolution (Seventh Charles Read memorial lecture, London, 20 June 1995).
On the idea of the Furopean ‘information society’ see http://europa.eu.int/dg3/.

L organised a programme of research
nng and evaluation in matters of re-
) Official Journal of the European Com-

quality is something that is produced

ya Prigogine, co-author of I.4

Di ) work of the vario foqs .
h;f;z\tzziattfé(;e?leral) 1s generally reckoned to be gfs:r}?ggglrl ITZ;OF e o
McDonald 1996). 4 been no published in-depth study of this (e hon s
). According to one official: “The role of the C, S”(Sf:e, however
e

an outsider...to influence th ule is t
: ose engaged i . 0 act as
38 CEC 1993, p. 14. ~ bureaucracy is held by those who dfafffl ltn drafting], for] the power in any
36 Bourdieu 1984. nterview, Brussels, 1994,

39 Cf. Anderson 1983. ;
40 CEC 1994b, p. 11. 37 Latour 1993, pp. 8-9
41 1Ibid., p.12. 58 Following one discussion
42 For further discussions of the concept o (Callon 1991), On the rél
and Balibar 1996.  Larédo and Mustar 1997
43 ‘Europe cannot compete with the low wage countries. Value added is the key. 59 With the rundown of the‘ F
We are moving towards a knowledge-based economy and a knowledge-based gramme its own laboratoriesl:ir'o . .
society. Education and training will be crucial in this transition. The main area Commission’s ISPRA laborat(;‘r,)elrslllf(i)erfhl Ht(g (l)\flhle rareas. Some of the staff at the
. b [8) .
PROMPT which also dealt with the assessmleiltl,oi;ozfg:gcs ;l;:sv tl:cl}lltn c?lled
ology.

of growth are in hardware, software and services’ (Speech by Martin Bange
mann, ‘The European Vision of the Information Society’, 10th World Congres Unlike the intellectuals of DG XIIA, h
sidered their work to be apolitical. » however, the PROMPT researchers con-

“Technology and services in the information society’, Bilbao, 3 June 1996)
On the importance of the knowledge-based society see also Cresson 1997. 60 Interview, Brussels, 1994
61" Interview, Brussels 1994, O’Conner 1991

44 Morley and Robins 1995. :
45 McDonald 1996. 62 Witness the failur
e of European attempt ;
. . t
46 Pantel 1999, Shore 2000. standard in High Definition Television I()I—;D’(;\;:St'abhs}l a European technijcal
Japanese competition. ) in the face of American and

47 Ruberti 1993, p. 15. ,,
48 Within the Commission the position was more complex. One Commissio 63 There is some considerable debat
nologi g _acbate as to whether th ¢ ;
ogies (from the point of view of engineers) would enie:‘;sgroéri:\gnced‘ t«f:ch~
ommission-

researcher reckoned that the movement from ‘integration despite our diversit
to [European] integration because of our diversity’ was a paradigm shift, buti supported research as companies Id .
was not the result of any straightforward technological logic. It was a shift i of their most commercially viab] Woud be unlikely to want to share the results
: . e products. Of
sociologists and i course, the debate
5 economists of DG-XIIA and others wa;, in part, a dl;iw:ee[z) fhe
] ate about

political thinking. Interview, Brussels, 1995.
49 . CEC 1994b, p. 11. whether what was ‘advanced’ should be judged by specialists al
1sts alone.

f European citizenship see Tassin 1992
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82 Interview, Paris, 1994,
83 Interview, Brussels, 1994.

84 Castells 1998, pp. 331-332. Castells cites the work of Keohane and Hoffmann
1991 in international relations. In international relations theory there has been a
long tradition of using technological metaphors to describe international forms
of political organisation. In the functionalist and neo-functionalist tradition,
European integration was conceived as something like an automatic process
through which the various elements of the European system of government
would gradually form part of a larger machine. See, for example, Deutsch et al.
1957, Lindberg 1963, Haas 195 8, 1964, Monnet 1978. The development of the
idea of the ‘network state’ reworks elements
85 Castells 1998, p. 332.
86 Castells 1996, p. S.
87 Castells 1998, p. 337.

64 Williams 1981, p.204. Williams’s vocabularly may imply a teleol(?gyhln \lz(vjhw};
the emergent culture eventually becomes thc? dominant culture. Thl;1 s C(:)u nio-
be assumed here. Indeed, after the resignaFlon of Mrpe Cresson, tf ¢ Comm Z ,
sioner responsible for Research and Educatlop, fol‘lowmg charges.o cofrruptl;) 1;
the importance of socio-economic considerations in the formulation of researc
priorities diminished. Interviews, Brussels May-June 2000.

i ussels, 1994.

22 E:;zi:vvz Eiussels, 1994. This view was also broadly supported by Ehe Com-
mittee on Research, Technological Development and Energ?r of the buropearf
Parliament which noted that ‘the linear model of innovation hgs een sup_
planted by the systemic model and the networlf model, which implies c0(l)<p§ra
tion and constant and multidirectional synergies between research, mar ef fﬁi

" and development of products and processes’ (EP 1996, p. ;). For accoints ;) i ,
economics of innovation associated with the work of ‘Chrl.s Freem.an,' u;9 ;); €,
Giovanni Dosi and others see Freeman (1990), Archibugi and Michie ( ).

67 Interview, Brussels, 1994.

68 Cf. Amin and Thrift 1995.

69 Interview, Brussels, 1994.

: iew, Brussels, 1994. . ,

;(1) IlI"l}EZr:llil:tvivr’lction between the intellectual labour of DG-XIIA and tl;le experler}cz
of DG-V mapped onto a gender distinction. Ip DG-XIIA all researc was carfli;e
out by men and the only women employed ;g t"h(f offices were secretaries.

i -V was that of a woman official. ,

72 eAXtP;;relelzlclflcolf (])Df?he Furopean Communities ‘Fourth Framework Programmz for’
Research and Technological Development’, Commonwealth Institute, Lon 0r},

4. .

73 }\Ilila;,r;:j which do not fall within its exclusive competence, the Co.rnmlilr{lty sh;ill
take action, in accordance with the principle of subs1d1ar1Fy, only if an (11n bso ;r
as the objectives of the proposed action cannot be sufficiently achlfeve }r the
Member States and can therefore, by reason of thp ’scale or efb eElEs of the ;
proposed action, be better achieved by the Community’ (Article 3b, Treaty on
: n ) * . .

74 l]izz?)fs?r?g[gu}alques Delors ‘subsidiarity? b(?cguse it assumes ihat sol?ety 1rs1 |
organized into groups and not broken into 1nd1v1duals3 rests strictly spﬁa ingon
a dialectic relationship: the smaller unit’s right to act is operative to the eitent,
and only to the extent (this is forgotten very qulckl}:) that it alone can9act etter
than a large unit achieving the aims being pursued’ (Delors 1991, p. 9).

75 Strathern 1998, pp.27-28.

76 Interview, Brussels, 1994.

77 Hingel 1993.

78 Interview, Brussels, 1994.h 19067

ints see Strathern . .

2(9) ICJ)XSPFu\ths Pr)r(l)erged into the DG-XII programme of sfocio—economlc resear.ch.. ’

81 This is an old story in the sociology and history of science. .In the comn}llum.catlog ,
of science and technology, persons are important (Collins 1.985,. Shapin an
Schaffer 1985). Rarely do written accounts suffice, however simplified.

of this earlier model of integration.

5 INTELLECTUAL PROPERTIES

1 See, forexample, Patel and Pavitt 1987, CEC 1996a, CEC 2000. According to the
European Commissioner for Research and Technological Development; “This is
what has been called the “The European paradox. On a world level, Europe
remains the second scientific power. Of the seven scientific Nobel prize winners

" this year, three were European researchers. And today Europe accounts for more
than a third of the world’s scientific publications. However, in industrial and
technological terms, Europe’s performance is much less impressive. To be
persuaded of this, one only has to look at the figures for patent filed by American,
European and Japanese companies in the US and Europe’ (Cresson 1997, my
emphasis). A similar sentiment was expressed in a statement of British govern-
ment research and development policy in 1993 which was called Realising our
Potential - that is realising the potential of a scientific nation — of a nation
which is thought to be good at thinking — but not so good at putting things
into practice. The British discover and invent — others exploit (HMSO 1993,
cf. Edgerton 1991, 1996). Marilyn Strathern has made the point: ‘At the least . . .
we should abandon the technological metaphor that imagines society is like an
engine that ‘makes’ things out of natural resources in order to extend human

potential, and lay open the issue of whether all human problems are the same
ones’ (Strathern 1988, p. 33)

2 Strathern 1999, ch. 8.
3 For an excellent analysis of the justification for patents see Svatos 1996.
4 On the history of intellectual property rights see MacLeod 1988, 1996, Noble
1977, pp. 84-87, Sherman and Strowel 1994. Historians point to the increasing
importance of the acquisition of intellectual property rights in economic life
. since the late eighteenth century. However, a number of recent commentators
argue that a commitment to the open publication of research findings, which
was prevalent in many public laboratories and universities in the twentieth
century has become displaced by an increasing orientation towards the acquisi-
tion of intellectual property rights (Nelkin 1984, Rothman, Glasner and Adams
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1996, MacKenzie, Keating and Cambrosio 1990). As Dorothy Nelkin argues,
“few of the issues of official secrecy, patenting, or military security are new;

indeed, similar issues emerged with the burgeoning of the research enterprise

after World War II. However, they are now assuming new proportions, chal:
lenging the norms traditionally governing scientific research, the structure of
academic institutions, and the nature of research relationships’ (p. 7). Rabinow
1996b, pp.19-27 argues that in the US biotechnology industry there is a ten-
dency to publish and patent, for, in allowing scientists to patent, biotechnology
firms are both able to attract high-quality scientists and protect against rival
patent applications in other territories. ,
On the importance of ‘population’ to nineteenth-century practices of govern-
ment see Foucault 1997, pp. 67-71, Porter 1986. ,
Witness the increasing tendency to measure the technological performance of
firms, nations and economic blocs in terms of the numbers of successful intellec-
tual property claims they make. e.g. “The measure of strength’, Financial Times,
5 August 1997, Robson 1996, HMSO 1998. Jacques Delors signed a preface
to a book concerned with the problem of the technological specialisation and
competitiveness of Europe’s industries thus: ‘Overall, this report provides vital
information on national performance in innovation. It will be of particular
importance for defining measures to advance the Community’s scientific and
technological position in the world and evaluate the results of policies already
undertaken’ (Archibugi and Pianta 1992, p. xiv). Making research, development
and innovative activity into a measurable object is extraordinarily difficult;
raising a whole series of questions, the answers to which may seem more or less
arbitrary. Does ‘research’ include testing, patent and license work, public
inspection and regulation? What is the exact distinction between the natural
sciences and engineering for the purposes of measuring research? How does one
count and compare indicators of innovative activity such as patents when the
tendency to patent technical developments may vary widely across different
countries and industries? How can one compare the performance of different
laboratories and universities in terms of their research productivity? (Martin and
Irvine 1983) An early attempt to provide some degree of standardisation of the
measurement of research and innovative activity was arrived at by a group-of
OECD economists and known as the ‘Frascati manual’ (OECD 1981).
According to one European parliamentarian, in a speech promoting the need for
harmonised statistical data on European research and development. ‘Mr Presi-
- dent, we are talking about scientific statistics in a Europe which is a giant in basic

research, but not in technology and innovation. The reasons for this gap are
being analysed. How is it possible for Europe to have the capacity for investment

in basic research at this exceptional level, and lack that capacity in marke

applications ..

is not as successful as it ought to be’ (lzquierdo Callado (PSE) Debates of th
EP-4-494/46, 29 January 1997, my emphasis). Responding to these and simila
demands, the Commission has sought to establish a basis on which the innova
tive activity of Europe can be measured (Neil Kinnock, Debates of the Europea

_Of course there are many causes. But it seems to me that having
inadequate statistics is likely to be one of the reasons why European research
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8 Agre and Rotenberg 1997.
Quoted in Kevles 1998, p. 71.
Thomas 1993, pp. 46-47.

Effor i
develgsp ;(1) EiZib'hShha common hglobal framework for intellectual property
In the nineteenth century. The Internati i
. . : . national Union for th
protection of industrial property, fi o the
: y, for example, was established i
International Union f i : ietic wodes b e
or the Protection of Literary and Artisti i
(Murghy 1994 oimy & ' y and Artistic works in 1886
4, p-47). Commenting on the development of i
94, ( the intellectual
property regime in the nineteenth cent . the
' ury Murphy notes that, at this ti ¢
very least industrialised were effecti st e
ectively exempt from the pat ichi
. . t system, which
perhaps as it should be if the benefi i i omy ar he spread
‘ ts of the industrial e
as widely as possible....Yet th i iali e bonamn o e pread
‘ e more industrialised b i
b el as possible. a state became, the more it
join the system and enforce the int i ime i
entl in th ernational regim d
to protect its industries’ inventions’ i o the devel.
ons’ (p. 93). Despite renewed eff
o P . efforts, the devel-
,( flghoiﬁz solf9 ;3 gl(})lbagl) 11r:jtellectﬁal property regime is extraordinar,ily uneven
, ch. 5). Even where intellectual ists i
73, property law exists in less devel-
oped countries it may not be im e of th
plemented. De Laet gives the exa
‘ mple of the
pa;ent (l)fﬁce set up under the auspices of the WIPO in Harare Zimbabl\)zve which
. ‘1Ssh argely ignored by local businesses (de Laet 1997) , )
. betewr;zltle; ethat Whe(riea:‘ in Euro-American culture a clear distinction is made
rsons and things, in Melanesian cult iti isti
ure the critical distinction i
tween persons, where the notion i it B
of the person is reckoned to i
' to include what Euro-
é;r;;arlc;ns would call non-human elements, Strathern 1999, p. 181 ©
“ z; heslse argues that this tension was present even in the early history of
o gp}tfhlegpz r‘?gCIiSIaftl(i—ln. 1S)bser}:nng the development of the laws of authorship Zur
10d of the French Revolution, she notes: ¢ i ‘
, : es: “The democ b i
ng | , ratic bourgeois
reve (l)lrxltloofr{[ }?ld n(;lt mark a further step in the progressive consolidation ogf the
fotion of e auth or. Rather, the revolutionaries explicitly intended to dethrone
ute author, a creature of privilege, and recast him, not as a private

individual (the absol : )
0.130). (the absolute bourgeois), but rather as a public servant’ (Hesse 1990,

Strathern 1999.
On modes of ordering see Law 1994.
Islzr;,u;fl997, p-5; CEC 1995. In 1999-2000 the European Commission made
t‘/ forts. to secure agreement on a Community patent (CEC 1999). At th
éme of writing it is unclear whether an agreement will be reached \ ith he

ouncil following the Commission’s proposals e e
Straus 1997, p. 8. .
For more general analysi i

ysis of the lan i i
ST (o) bneral analysis 0 guage question see Smith and Wright 1999.
g:) flactf, the exclusion of software is not clear cut and, in principle, the applica-
o t(;r nﬁ:terflttilawlt907;021puter software is possible. The first appli’cation Ender
of the ct concerned an attem i
- : pt by Merrill Lynch t

aform of computerised trading system for the stock market ((19};39) RI?Cp;1 grlr;t

Parliament No 4-494/48, 29 January 1997). See also COM(96)0042 — C4-
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In this case the court ruled against Merrill Lynch, but suggeste(.i that comlzltlit:l:r
rograms could, in principle, be patentable if they were framed in telirnsi ;e9 2 th,geg
fo t%le novelty of the program’s application (quyd 1993, §22.33). In o6 the
European Commission stated that it was intending to extend patent pro
996b, p.11). .
he development of software (CEC 1 . ‘ o N
21 ;?1 206 :i;ht gw originality does not mean novelty: The criterion of Orlgniililr:y
demaI;yds no mo;e than that the work display something irreducible, something
which is one man’s alone’, Frow 1988, p.7.
22 Wehlau 1993.
23 Saunders 1988.
24 FEdelman 1979, Rose 1993.
95 Edelman 1978, Lury 1993, ch. 2 and ch. 3.
26 Edelman quoted in Saunders 1992, p. 199.
27 Wehlau 1994, p. 105-106, Lloyd 1993, ch. 24.
28 Born 1996, p. 102.
1995b, p.23. .
1988, p. 12, Born 1995, p. 103 Tang 95b,
g?) lgr(:V:he impoI;tance of immutability and stabilisation see Latour }98f7. O:le tS}exz
lack of desire for stabilisation in the development of some forms of softwa
' 1995, 1996.
31 BD(i)rr;lctive 91/250/EEC, O] L122, 17 May 1991. See alzoBer}l:veﬁls arll(i\ l?flzllciiznzgcei
irecti red in the Lega
1991, Drier 1991. Debates on the directive occur . o
: 1 1 1 FEconomic and Monetary afial
iti Richts Committee, the Committee on .
Srllgzier?justl;gial policy, and the Energy Research and Technolofg)]}; ggrnln7113t/t9eg gi
iam i icular, the Salema report -
the European Parliament. See, in particular,
A3-0083/91 and the Turner report PE 136.025/fin/Ann.IL
32 Reed 1991, Drier 1991, pp. 323-325.

ins 1994. o E
2431 I;rlilslaésachusetts court ruled in favour of Lotus in its effort to defend its

‘copyright on the 1-2-3 spreadsheet program which had become an 1r11()lustry ,
stalildard (Lotus Development Corp v Paperback Software International ).
35 Drier 1991, p. 325.
36 Tang 1995b, pp.24-25.
T s ite the ‘concern [of software multi
ding to Parry 1999, p.68, despite the “co “
* Ir?zftci(())rnals]g and the investment of millions of dollars on thehdeve.lolpgfllentvci)(f1 :ri\:)z ,*
isticat i her access countrol devices, there 1s little € ,
sophisticated encryption or ot _ fce e is e e
i d reproduction of informati p
of any slowdown in the unlicense onal producs’
1 hs and weaknesses, and advantag
F ood review of some of the strengt ' .
39 d?sraz\imtages of electronic defences see Denning 1(9917& ;3;5 Denning notes, the
i i i be illusory (p. .
tection provided by encryption can . .
40 %ﬁ:;;s leg to a vigorous debate amongst some €Conomists oOver tf:ie ;glaz;\;e ’
merits of markets and public committees in agreeing common standards (st
id 1996).
11 and Saloner 1988, Shrumer and Davi 19 F
41 %l:er edej/lelopment of the twentieth-century artistic avant gardfe Wast ;ssr(;g:lzz
i i i ded on autonomy from the
ith the ideology that inventiveness d.epen : : . 1
vacl)day there is gthe equally problematic assumption that inventiveness is mo

likely to be found precisely in those locations where economic incentives are

greatest. I return to the subject of inventiveness in chapter nine.
42 Tang 1995a.

43 Turney 1993, p.282./On the Human Genome Project and its implications
see Fujimura and Fortum 1996, Glasner and Rothman 1998, Thackray 1998,

Glasner and Rothman 1998, Wheale, von Schomberg and Glasner 1998, Turney

1998, ch. 10, Fortun 1998.

44 Haraway 1997, pp. 53—-55. The reasons for Haraway’s emphasis on transuranic

elements rather than on artificial atomic nuclei more generally are not clear to

me. Certainly.it is the artificial consequences of nuclear fission and fusion which

rightly invoked, and continue to invoke, the most complex ethical responses.

The properties of the transuranic elements, for the most part, are largely of

Interest to specialists.

45 Genetics Forum, ‘The case against patents in genetic engineering’, London, n.d.
For the case for patenting, see Poste 1995.

46 Thomas 1993, p.41, Thomas et al. 1995. This was possible following the
Supreme Court’s ruling in the case of Diamond v. Chakrabarty. On the case and

the conduct of the US debate and its relation to the political economy of the

, biotechnology industry, see Kevles 1998.

47 Thomas et al. 1996.

- 48 M. Pompidou in Debates of EP 1 March 1995 EP 4-458/40.

49 Tassy and Dambini 1997, p.201.

30 Debates of the European Parliament, 1 March 1995, EP 4-458/40. For a response

see Llewelyn 1997. '

51 Inthe sense that it is given both a new material form and it is placed in relation to
a different environment of other objects (Mol 1999).

_ 52 ‘European Directive on the legal protection of biotechnological inventions 98/44/

EC of 6 July 1998. ‘

53 .0J €C311/16 and OJ C 311/19. For further references to the debate between the

Council, the Commission and the Parliament concerning the legal protection

of biotechnological inventions see Abels 1998, Bulletin of the European Union

1/2-1998, pp. 25-26 and the web site of the European Commission dealing with

questions of intellectual property http://europa.eu.int/comm/dg15/en/intprop/.

54 European Directive on the legal protection of biotechnological inventions 98/44/
EC of 6 July 1998.

5 Consider the way that the rights of trees and animals are not defended on the

basis that they are elements of nature but through an analogy to human rights.
6 There is a large sociological literature on the matter of ‘discovery’ claims (e.g.
Woolgar 1976). Stephen Shapin notes how, in the seventeenth century, labora-

tory workers remained invisible in public despite their critical role in scientific

practice, Shapin 1994, p. 358.

7 On the history of scientific instrumentation see Hankins and Silverman 1995.

8  George Marcus writes of the growing ambiguities of the contemporary scientific
division of labour Marcus 1996, p. 3.
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61 On the early history of X-ray astronomy, se¢ Hirsh 1983.

62 The idea that a social and technical distinction could be made between the '

development of the scientific instrumentation of a satellite and the development

of the rest of the technology of the satellite, which was considered as simply a

platform for the instrumentation, was also reflected in contemporary govern-
ment policy which, at this time, drew a clear distinction between science policy
and industrial policy. See Acton 1974, Maurice 1973, Barry 1991.

63 As the European Space Agency was funded by all European governments it
became increasingly difficult to justify projects which only benefitted scientists
from a few countries.

64 Theidea that EXOSAT users were thought of as observers relates to the fact that
"astronomy has come been considered an ‘observational’ rather than an ‘expeti-
mental’ science. EXOSAT observers, of course, could not literally see the X-rays
that the satellite’s instruments detected although they could generate, as one
noted, ‘pretty pictures’ from this data. On the distinction between observational
and experimental astronomy see Schaffer 1995a. On the critical importance of
pictures in astronomy and their production see Lynch and Edgerton 1988.

65 In this way the position of the scientists working for the hardware groups was
rendered ambiguous. They came to occupy two quite distinct positions within
the division of labour: cf. Marcus 1996, p. 3.

66 On the importance of calibration in science see Schaffer 1995b.

67 1In the context of the dispute between the hardware groups and ESA over the

question of data rights, it is worth looking at the role of the ESA managers

themselves. In an ethnography of Space Science Department at the central ESA
laboratory (ESTEC), Stacia Zabusky mistakenly casts the scientific work of
the department in an heroic light viewing it in Durkheimian terms as a realm
of ‘sacred cooperation® as distinct from the ‘profane’ work of management
(Zabusky 1995). The fact that ESTEC scientists were also encouraged t0 do col-

laborative ‘pure’ research as well as manage was because, as it was recognised,

the only way that managers could have control over the hardware groups was to
acquire an equivalent level of tacit knowledge of the field. Doing pure research
- was a key part of a management strategy.
68 Sternberg et al. 1986.

69 Such standardised data sets are not intrinsically more mobile than other formsof
data. But they are more mobile when they circulate through an arrangement of

laboratories, whose activities and practices are coordinated.
70 A handful of observers came from US laboratories. The vast majority came from

the UK, France, Germany, Italy and the Netherlands. Those who had failed in

their proposals to become observers were excluded from participation.
71 Strathern 1996, p. 30.
72 Haraway 1997, pp. 79, 98.
73 http://europa.cu.int/.
74 Jasanoff 1996.
75 Cf. Callon 1998a, pp. 39-40.

76 Speech by Martin Bangemann ‘A new world order for global communication:
the need for an internal charter’ at the ‘Telecom Interactive 97’ conference
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organised by the International Ti I i
September 1997, nal Telecommunications Union (ITU), Geneva,

6 ON INTERACTIVITY

1 fg; éii{l{(:ent acclounts see Mouffe 1992, Mulgan 1994a, chapter 3, Giddens
. The moralism of some recent talk of citizenshi s ’
Mulgan’s claim that the idea of citiz ip implics 2 ough oo, o
enship implies a ‘tough ethics’
Anthony Giddens speaks of the associati Ferhicsand e
| len sociation of such a tough ethics and th iti
project of the ‘third way’ associated wi iti i e e
. th British Prime Mini i
According to Giddens: ‘One mi i Ay
' . : ght suggest as a prime moto for th iti
, go wﬁhﬁs 1u;z;/;out responsibilities’ (1998, p. 65, emphasis in the Or‘;;i‘:’l)POlmCS,
urche , p-556. i 1 i .
Burch p-556. On this point see also Cruikshank 1996, 1999, Donald
3 {;icg);dmg.tg Phili}})1 Gould, advisor to British Prime Minister, Tony Blair, on
ic opinion’, the Internet should be used far ’
) . prevent parliament a i
impotent and. irrelevant’ and to ‘ensure th i ways be
tent . e le’
) h.eard > Financial Times, 15 October 1999, p. g.eop e voice should aways be
tSil(;lrfse itrl'llfoeztl}rlly 1t9t905,fthe. Eurgpean Commission has funded periodic investiga-
. e state of scientific literacy in Europe. Such studi
strated that ‘scientific literacy i i ot St bty e oo
. y in Europe is far from satisfact
relation exists between an understandi i ey il e @
ists ing [of science] and i
tance or rejection of new technologies’ (Fasella 1997] 16216)responmble e
5 Irwin and Wynne 1996. '
6 I]}tlzleiltlf?ty ';f)f)klmalny different forms, reflecting differences in national
al political cultures and preoccupations. In the United i
manifested in the so-called ‘Science Wars’. On th Science Wats' s
i . ‘Science Wars’ and thei i
manifested in the : n the ars’ and their rami-
o re see Social Text 1996, Ross 1996, Latour 1999a, Hacking
7 i : i
?(l,inag‘?’:lgi(c 1;95 ) d;:v;:lops thi né)tlon of scientific citizenship along these lines
ation of how suc ebates have emerged i ia-
mentary politics see House of Lords (2000). recd in the realm of parlia-

8 Quoted in Irwin 1995, p. 11.
9 Poster 1995, p. 33.

] . ] .
0 On the notion of the ‘boundary object’ which forms a bridge between different

worlds, see Star and Griesemer 1989.

11 Deleuze 1988, p. 40.
12 Throughout this chapter I refer to the National Museum of Science Museum

(NMSI) as the Science Museum.

13 Note Appadurai’s injunction: ‘It is only through the analysis of ... trajectories

t(hat wW¢E can IIlteIpIet d)le hulllan transactions ar ld IIl] unctions that €1 then thlngs

A])l)adul al 19 86) p- 5 . Although thele are some s eClﬁC deSl n Of interactive
S p g S

exhlblls Shal ed between dl Eerent museut 1S, hele I am prlmal lly C()Ilcerned Wlth

the ClICUla n Of the fr Wit 1W 1 these (llVe se teractive ex ll) ts are
t10 ame 1C
lnscllbed.
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14 Cf. Foucault 1977, p. 138.

1991. , . _
12 %trrjrm Latour and Mickes Coutouzis (1993) describe the failure of the Euro

i i i he various national science
1 iect which was intended to involve t . -
mitstlsmls)rlg] Europe in a joint venture to represent the process of technlIc:Ial har
rnrionisation In the case of the Expo ‘92 exhibition studied by Peﬁelope tvarve(}:%
i i ili ibited different responses to the question
different national pavilions exhibite pestion of
i ion- 1d be assumed or not. The Euro
the importance of the nation-state cou - Eus
;Vfierfhceli)mrenuniy was ‘present as a classic example of the western egalitarian
nation-state’ (Harvey 1996, p. 76).
17 Galison 1994, pp.255-256.
18 Foucault 1977, 138, see also Schaffer 1992b, p. 329.
19 Schaffer 1992b, p.333.
20 1Ibid., p.359.
1986, p. 21. . .
ié Iﬁiﬁke the tlr)aditional science museum, the typical science centre dO?S. not hz)tlil‘slz
an historical collection but is likely to rely heavily on the use of intera
exhibits. For a discussion of the difference see Durant (1992).
23 Durant 1992, p. 8.
24 Gregory 1989, p. 4.

75 In the version [ obtained from the British Museum press office somebody had

pencilled 21" next to this statement.
26 Power 1997.

isti i been
27 The British Prime Minister’s christian education at Oxford has often ’

remarked on by political commentators.

28 http://www.exploratory.org.uk/big/handbook/loé—proj.}Etjrsrzl‘lé.t T}.llel. SCi:él:ael (1:\(/)1:; ’
ived £23 million from the heritage fund out of £44 million ‘ .
:}111:1 ﬁsﬁzﬁc Earth centre received £15 million from the heritage fund; the New ;

* castle Centre and Bristol 2000 each received £27 million.
29 R. Johnson, letter to the Guardian, 27 May 1997.

30 The weekly UK National Lottery was established during the last years of the

. L .
Conservative Government in the mid-1990s. Funds deriving from the lgtter}kl) aén
. . . .
given to five good causes, primarily for capital grants. Public museums have
major recipients of lottery funding.

31 Bennett et al. 1993, p. 59. For a discussion of the history of the (s;:ience rgu;sefl}x;
i ighte -Greenhill (1992). According to >cha
in the eighteenth century see Hooper : | : shie
i i i olved an extraordinary level
he public presentation of science sometimes 1nv .
E)fepiblic dgbate: natural philosophers competed for pa:cronage a.nd”alédl}fr};;s; ’
and “critics sought to subvert the status of the lecturer’s enterprise” (Schatfer

1993, p.490).
32 Bennett 1995, p.40.
33 1Ibid., p. 86.
34 Silverstone 1992, p.41.

35 See for example the article by the Science Museum director Dr Neil Cossons in

the Listener (1987).
36 Kirby 1988, p.91.

47
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37 Cossons 1987, p. 18.

38 “The inference in the article that the staff in the national museums are a load of
dinosaurs Eig?/?mcaring attitudes to the public was not well received’ (letter to

the author 34 June 1987).
39 A combination of increasing attention to marketing and the development of a

public controversy about imposing museum entry charges has given the Science
Museum a higher public profile (cf. Cossons 1991, p. 185). However, its activities
probably draw much less public comment than other museums of comparable
size. As one museum curator noted: “what is done by the National Gallery, the
VE&A, the Tate etc is always subject to both media hype and informed comment,
from layman and specialist alike. Alas the same cannot be said of the Science
Museum” (letter to the author 18 June 1987). The silence of the media and the
public in relation to the politics of the Science Museum appears to be inversely
related to the noise generated by Museum visitors. According to one Museum
souvenir guide, “| The Science Museum] is somewhere where people feel free, and
often excited; where they talk loudly (sometimes too loudly) and even laugh. It is
different from most museums” (van Riemsdijk 1980, p-1).
Here, of course, one must not imagine that ‘the public’ has any homogeneity or
unity independently of the way that is constituted by the science museum. Recall
Raymond Williams’s dictum, “there are no masses, only ways of seeing people as
. masses’ (Williams 1989, p. 11).
41 Macdonald and Silverstone 1990, p. 184. According to one recent commentator:
“Museums are . .. inherently interactive multimedia. The visitor is in control of
the paths along which they navigate through the artifacts, images, sounds and
texts and they are under no obligation to follow the linear structure imposed by
the curator” (Bearman 1993, p. 183).
42 Science Museum, 1986.
43 Nash 1992, p. 184,
44 Rose 1996b, Rose 1999, p. 139,
45 Cf. Strathern 1992a, pp. 41-43, Macdonald 1993.
46 On empowerment sce Cruikshank 1996. The theme of the relation between
political and scientific empowerment has been taken up by more recent US
writers on science. See, for example, Richard Sclove’s claim: “If it is vital that
citizens be empowered to help shape legislative or electoral agendas, it is
likewise vital that they have extensive opportunity to participate in technolo-
gical research and design’ (Sclove 1995, p. 181).
According to Hein there were two important influences on Oppenheimer’s
thinking. One was the London Science Museum Children’s Gallery (1936~1994),
which contained exhibits which could be operated by the child. The other was
the Palais de la Découverte, which unlike traditional science museums did not
concern itself primarily with the preservation of artefacts. Created in 1937, the
Palais described itself as “a scientific cultural centre’ in which a large number of
scientific experiments were (and still are) demonstrated to visitors (Hudson
1987, p. 103). According to its founder, Jean Perrin, one of the objectives of the
Palais was to realise the potential for scientific research which he hoped might be
found in the population at large. For Perrin, those young people who hadn’t

40
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been favoured by a good education, but who had a particular aptitude for
research and who had enough enthusiasm and energy to make it their vocation
should be recognised and encouraged by the National Research Service (Maury
1994, p. 24).
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70 - Strathern 1992a, p. 42. Allucquére Rosanne Stone outlines the terms of a debate

concerning what is really interactive which occured between programmers and
managers in a research laboratory developing interactive game software. “There
are five fcorollaries of Lippman’s definition [of interactivity]. One is interrupt-

48 Hein 1990, p. xvi. ibility, which means that each participant must be able to interrupt the other,
49 1bid., p. xv, my emphasis. mutually and simultaneously. The second is graceful degradation, which means
50 Ibid., p.xvi. that unanswerable questions must be handled in a way which doesn’t halt the
51 Reichardt 1971, p. 11. conversation . .. the third is limited look-ahead, which means that because both
52 Hein 1990, p. 38. parties can be interrupted there is a limit to how much of the shape of the
53 Délacote 1992. conversation can be anticipated by either party. The fourth is no default, which
54 Gregory 1970, p. 174. means that the conversation must not have a preplanned path, it must truly
55 Hein 1990, p. 72. develop in an interaction. The fifth is that participants must have the impression
56 Stevenson 1994, p. 30. of an infinite database ... Interactivity implied two conscious agencies in
57 Callon et al. 1986, de Laet and Mol 2000. , conversation . .. [by contrast] to the Ashibe management . .. interactivity meant
58 On the public understanding of science see Wynne 1992, Irwin and Wynne taking turns, not interruption; it meant that the user pushed a button and the
1996, Michael 1996a. machine did something as a result’ (Stone 19935, p. 182).
59 Gregory 1989, p.7. Zizek 1997, p. 111. Zizek poses the provocative question ‘What if the “subjec-
60 Ibid., p.S5. tive” gesture, the gesture constitutive of subjectivity, is not that of autonomously
61 Wynne 1992, p.281. “doing something” but, rather, that of the primordial substitution, of with-
62 Theidea that there was a crisis in the public understanding of science had become drawing and letting another do it for me, in my place?’ (pp. 118-119). See also
a political problem in Britain following the publication of a Royal Society report Zizek 1998.
on the matter in 1985. There followed a substantial research programme on the Born 2000. A creative passivity is one that implies the possibility of learning
problem and the development of a variety of initiatives (such as ‘National science . from the other.
week’) to solve it. Despite these initiatives university science departments In the Science Museum there was considerable disagreement about whether the
continued to close and student interest in the natural sciences (in comparison to juxtaposition of historical artefacts and interactives should be considered a
the social sciences and humanities) continued to decline. problem or not. Proponents of interactivity noted that the Museum had a long-
63 Stevenson 1987, p. 18. , standing interest in interactivity from the opening of the Children’s Gallery
64 Thomas n.d., p.3. For an overview of contemporary museum visitor studies see (1936) onwards, and moreover disputed the rival claims to have established the
_Bicknell and Farmelo 1993. , interactive model made on behalf of both the Exploratorium or the Palais de la
65 One widely cited example of such an accusation is Shortland 1987. One feature Découverte (cf. Woolgar 1976). Many others thought that integration of
of this denigration of computer-based interactive museum exhibits is their interactives with historical objects could be a problem as it raised questions,
association with interactive computer games. As Leslie Haddon observes ‘moral for example, about how to define the boundaries between objects with which
panics about games, including fears of addiction, the “effects” of desensitisation the public could and could not interact. More generally, the development of
and of escapism have spanned a range of political campaigns, media attention interactivity in the museum not only raised questions about the function of inter-
and academic, mainly psychological analysis’ (Haddon 1993, p. 124). active devices but also about the function of traditional objects. On these points
66 Cf. Thomas n.d.

my thanks to Sharon Macdonald, Stephen Johnston and Gillian Thomas.

67 Gregory 1989, p.2.

68 One member of the Science Museum education staff remembered the example of
an interactive where a light signal was interpreted by many visitors as the cause
rather than the effect of the phenomenon that the interactive was meant to
demonstrate. Another suggested that many scientific principles which are sup-
posed to be revealed by interactives would only be comprehensible by A-level
students and above (Interviews conducted at the Science Museum, London,
June 1995). :

69 Macdonald 1992, p. 408.

74 Bourdieu 1984.

75 On post-Fordism see Amin 1994.

76 InLash and Urry’s (1994) terms the museum began to be engaged in a process of
reflexive modernisation. In this process, the museum visitor was not necessarily
conceptualised as an individual consumer, Many visitors came as part of family
groups or in school parties and visitor research and exhibition design has to take
this into account. In addition, the museum was aware that many of its adult
visitors were male and middle class and, in this context, issues of class and
gender have become a feature of exhibition design. A detailed examination of
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the ways in which different designs of interactive exhibits addressed specific

kinds of museum visitor is beyond the scope of this chapter.

But see Macdonald 1997 for a discussion of the difficult position of an anthro-

pologist working in the museum. A concern with feedback is not just a feature of

the contemporary museum. Witness the increasing emphasis on feedback in the

operations of public service broadcasting and the universities.

Heinich 1988, pp.199-200.

The post-war French State has, at least at the level of political rhetoric, tended

to place great stress on the importance of science and technology for the mod-

ernisation of France. By contrast, in the UK, interest in interactivity amongst
scientists and museum staff developed at the height of what was perceived to be
government hostility towards science in the mid-1980s.

Cité, n.d.

Derrida 1986.

Cité, n.d. The juxtaposition of scientific exhibitions and innovative architecture
was not new in Paris — see Stamper 1989.

Cité, 1988, p.30.

Born 1995.

Poster 1990, p.114.

Cf. Jordonova 1989, p.23.

Cité 1995, p.23.

Slavoj Zizek argues that in comparison to repressive political regimes, a char-
acteristic feature of contemporary liberal democratic societies is the demand to
enjoy. Thou shall not is displaced by “You may!’ Zizek 1999.
Silverstone 1988, p.235.

Donna Haraway notes the disjuncture that must be experienced by urban Ameri-:
can children visiting the American Museum of National History in New York.
“What is the experience of New York streetwise kids wired to Walkman radios and
passing the Friday afternoon cocktail bar by the lion diorama? These are the kids
who came to the museum to see the high-tech Nature-Max films. But soon, for
those not physically wired into the communication system of the late nineteenth
century, another time begins to form’ (Haraway 1989, p.29). La Villette by
contrast was built during the period which saw the introduction of the Walkman
into urban culture. Its interactive exhibits are, like the Walkman, compulsive:
Cité 1988, p. 54.
Virilio 1990, p.173.
Elsaesser 1990.
Wollen 1993.
As Cornelius Castoriadis notes: ‘Ordinary mortals are ensnared together with
Nobel laureates in the coils of a new mythology (“machines which think”, or
“thought as a machine”)” (1984, p.230). '
On the technicality of scientific practice see, for example, Latour and Woolgar
1986, Gooding, Pinch and Schaffer 1989, Lynch 1993. ‘Many of our former ¢ol
lection displays were uninspired, unimaginative and unchallenging ... [but]
collections are the foundations of all great museums’ and they should continue -
to have a central place in museum display (Bennett 1998, p. 174).

‘101
102

111
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97 Bennett 1998 describes one innovative attempt to do this in the Whipple

Museum of the History of Science in Cambridge. For accounts of the need to
:reprgsent co(rilt;oversy in science museums and the difficulties of doing so, see
evidow and Young 1984, Macdonald and Silverst ’
A St o iverstone 1992, M. Ross 1995
he new [interactive information servi i
ra ices] represent a genuine opportunit
for the competitiveness of the European economy and the diffusiolrjlpof Euro}j
Eean culture,vanc,i an oppgrtunity to take full advantage of the diversity of
uropean society M Monti, Member of the Commission, Debates of the Euro-
pean Parliament, 4-500/260, 16 May 1997.
On. the import. i ives i i
199}}9’ . S.por ance of interactives in the mass media see, for example, Birt
For one fantastic account of the potential for virtual democracy Budge 1996
For more nuapced analyses of the limitations as well as the advantages of nevs;
media in particular political contexts see Tsagarousianou et al. 1998
Foucault 1977, pp. 152-153. ‘ ‘
Ibid., p.153.
Gregory 1989, p. 1.

According to Oppenheimer, ‘We do not want people to leave with the implied

feelin : “Isn’ 33 ..
Zizekg199s9rT t somebody else clever.” Our exhibits are honest and simple ...,

Foucault 1977, pp. 149-1356.
Gregory 1989, p. 6.

Lyotard 1984, p. 3.

Poster 1990.

Cf. Foucgult 1977, pp. 224-225 quoted in Deleuze 1988, p. 40. New media and
}n'for.matlon tec.hnologies have an enormous empirical importance, and a specif-
icity in comparison to other media such as photography and film bl’lt itis uch[ear
why we would should characterise our era in terms of the preser’lce of such tech-

g S. )4 h
m S SpeCIﬁ h l
MIl()lO 1€ IIlteraCtlvlt 1s not the same as 1ts C technica IIlaIllfestatl()Ils.
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7 POLITICAL CHEMISTRY

1. S.trathern 1999, p. 68. Following Searle, Strathern distinguishes between regula-
tive and constitutive information. She makes the distinction in the contextfg ofa
.dlscuss10n of new reproductive technologies and kinship. ‘Regulative aims
impose a duty to be well-informed: from this comes the public value put on free-
dom of information. At the same time, one can collect all sorts of information
that need to be acted upon, a likelihood especially evident in litigation
By contrast, kinspersons who find things out about their ancestry acquire idér;:
tity by that very discovery. Parentage implies relatedness; facts about birth impl
parentage. Euro-Americans cannot ignore these connections. The informatipor};
forms [comstitutes] what they know about themselves’ (my emphasis). Here I
solely concerned with regulative information. ’ e
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On the creation of public opinion see Osborne and Rose 1999. 20 Grant 1995, p. 74.

2
3 Whitehead 1929, p. 30. 21 See. for exam
! > ple, COST 613/2 on air pollution epidemi o
4; LW}tutehela9d92)926] 1985, p. 134. asse sn.lent’ E U R 14346, n.d. For documentationpcl)neEltll(r)(l)(l))ge);nhé?)lth eff‘?ﬁ
. \);h(i)tl:h end 19-2 5, p.472 1613211; t(t)lOIl ulz until }11992 see CEC 1992a. As European Parliamentarilz:}l?ﬁlf:z
s P . . point out, the 1 i L _
7 My thank§ to Mick Halewqod for this formulation and for helping me under- itoring did not meame tlklllzji ejri;nifff:ffzi(zir\t: (;fc‘:i}(l)enc“(:;n mulillty o promoning mon-
. ic/;irlldl';h;91mp(;§cance of Whitehead. levels in practice. See, for example, the debate that tsozi ;rllazg iff}lllg; zi?.llutlon
o s P /0. on 12 May 1992 ¢ i ecian® . lament
9 The display of the European Union symbol is remarkable in itself. Apart from on pollution Zn ozon: Ii;scrirircl}llnisth:}:lec ;ZT;;?:;E 57511;;)7130:31 fora glrective on air
orteur noted was really a

k are only likely to see this symbol on cars and

directi ¢ itori ; : ,
ark on their way ve on ‘monitoring air pollution by ozone’ (EP 3-418/98, 12.5.92).

22 Boch 1997, p.14, m i i
2 oo 1990 g 72,- y emphasis. On empowerment see Cruikshank 1996, 1999,
24 E]ie [}IIK Il(dozral (?ommission on.environmental pollution recommended that the
heal:h(;;; dachleve 1full co;n}l)hance by 2005 with World health Organisation
-based air quality guidelines for transport- ’ issi
, on .Envi.ronmental Pollution 1994, p. 36). portpolluants’ (Royal Commission
5 Thl; 1ex1kstence of various leyels of regulatory authority could cause political
problems. For exarr.lplfe, during a heat wave in the late spring of 1995, the UK
%((/)szlrdnrnent was crltl.c1se.d for failing to notify the public when Europ’ean and
rn.or. Hea(it};l Organisation standards were breached. ‘According to the com
- mussion and the WHO people’s lungs are adversely effected if ,
50 parts per billion for eigh okesman commtad e
ght hours ... a DoE spokesma d
that “we recognise that adjustmen i ol b ey
t t ”» 3
Coardion: & o 1o j s to our warning system could be made
26 LIFE stands for Financial I'nstrument for the Environment. As is normal with EU
giﬁegrra;lmlrfnes, tk}g %[i)pr(k)lwded half of the funding for the Southwark project; the
alt provided by the local authority. On L. ,
Parliament 4-483/52, 5 June 1996. Om LR see Debates of the European
27 g;?tintatlgnngy B}illl I};xall, Head of Public Protection, London borough of
wark, ‘Breat Ei ’ chi i
R e into Europe’ conference, Rotherhithe Holiday Inn, 10
3293 ?ﬁer;lew§ with Southwark council officials, Southwark, September 1996
meettill title of the Southwark project (UK/93/3098) was ‘integrated en\;iron-
mental management scheme for air pollution in a strategic corridor’ LIFE
ject directory, DG-X I, June 1995. o
30 Pr'esentatlon by ClIr Nick Dolezal, Chair, Regeneration and Environment Com-
mlFtele, London Borough of Southwark, Rotherhithe, 10 May 1996. It was also
actively stflpported'by local businesses including Sainsbury’s which was in the
gings: o developlélg a supermarket, positioned away from the main road in
o accommodate a huge car park, and P h i
oo o docommodate 2 huge 5 ursers, the main Volkswagen
o Zone', ne of the larger businesses on the edge of the air-quality-
31" Slater 1995.
é Eterview, Southwark Council, 20 September 1996.
ael;ghes Coﬁrpora.tlon 1996, p- 1. The involvement of US defence, electronics and
ospace firms in environmental-monitoring technology dates back at least to

this sign residents of Southwar
lorries from other European countries driving through Southw
from the Channel ports.

10 Cf. Appadurai 1990.
11 According to Virilio, the city should be represented today as much in terms of

vectors as in terms of lines and areas. In effect, two quite distinct urban strategies
and forms have come to confront each other. “The first is primarily material, con-
structed of physical elements, walls, thresholds and levels, all precisely located.-
The other is immaterial, and hence its representations, images and messages
afford neither locale nor stability, since they are the vectors of a momentary,
instantaneous expression, with all the manipulated meanings and misinforma-
tion that presupposes’ (Virilio 1991, p. 22). While suggestive Virilio’s analysis of
the place of electronic and media technologies in the urban environment tends
towards a form of technological determinism. The question of whether, and to
what extent, there is a disjuncture between the ‘electronic’ and the ‘physical’
environment is open to empirical investigation. Virilio presents us with an
distopian and apocalyptic vision of the technological city which, while alerting
us to the importance of analysing technological space, remains blind to issues of
political and cultural difference.

12 Flick 1980, p.22. On nineteenth-century concerns with that state of the urban_
‘environment’ see Osborne 1996. On the politics of air-pollution regulation in.
other contexts and in relation to other problems see Ackerman and Hassler 1981
and Lundgvist 1980. On air-quality-management strategies see Elsom 1996.

130 Hall, Land, Parker and Webb 1975, DoE 1993, p. i. Measurement of atmospheric
cale began in the UK in 1961, when a network for

pollution on a national s
d sulphur dioxide was established, Clark et al. 1996.

measuring black smoke an
14 Clark et al. 1996.
15 CEC 1991, pp. 107-108.
16 Ibid., pp. 111-113.
17 D. ]. Fisk, chief scientist to the Department of Environment, [ndependent on
 Sunday, 17 October 1993. '
718 Of course, the increasing concern with air quality was only one aspect of a larg
R movement of government policy and the emergence of a new “politics of polu-
tion’ in the 1980s. For good accounts of this process, within the political-scien
literature see, in particular, the work of Timothy O’Riordan and Albert Wheale
(e.g. O’'Riordan and Weale 1989, Weale 1992).
19  Myerson and Rydin 1996, p. 132.
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the 1970s following cuts in the US defence R&D budget at the end of the

Vietnam war (Bromberg 1991, p.211). . N
34 Hlughes Corporation ‘remote emissions sensor’, n.d. The detection of nitrogen

oxides was, at this time, very unreliable (Lucy Sadler, personal communication)
35 The Monitor, September 1996, Hughes Corp. , Santa Barbgra Research Cente;.
36 As George Orwell had noted sixty years earlier in returning to London fron}

Paris, the journey through South London seems to symbolise the worst of

Engl:;nd (in Down and Out in Paris and London, Orwell 1940).
37 Cf. Strathern 1992b, p.128.

38 Appadurai 1990. . . .
39 Inpfotal eighteen days were spent using FEAT and thirteen days using SMOG

DOG™ on four sites in 1995 to 1996. The sites were on the Old Kent Road,
Abbey Street, Dog Kennel Hill and Neate Street. In addition one da;f 2W:‘a‘s0 spent
testing and demonstrating FEAT in Copel}hagen, Solman 1996 pp. 32-40.
40 Quoted in Lees 1993, p. 110, my emphasis.
41 Southwark Council 1996.
.30.
fé ?\(iglrfsr;e1r99l69,7§. Although ambiguously. For, as Donna Haraway notes

interpellation has a double meaning. The subject is addressed as subject of the |

law. But, in doing so, the law may be asked to justify its actions. Int(?rpellat.lonlt
i ’ . .

means to hail, but it can also mean to interupt. “With a double .rnea’nm%l tygxc;
of most interesting words, interpellation is also an interruption in the body

politic that insists those in power justify, if they can’ (Haraway 1997, p. 50). Itis

a political act.
44  Solman 1996, pp. 76-79.
45 DoT 1994. See also Hickman and McCrae 1995.
46 Royal Automobile Club 1994, p. 2.
47 1Ibid. ‘
48- House of Commons 1994, p. xxXIX.
49 Tbid., original emphasis.
50 Ibid., p.xl .
51 During this period, the Transport Rescarch Laboratory had acquired the statu
of an ‘Agency’. This meant that it, along with other government laboratorie

such as the National Physical Laboratory effectively sold its services to govern:

1 bsequently privatised.

ment through an internal market. It was su itly | : .

52 In London this had been carried out by London Scientific Services (LSS) W}Eé
was run down following the abolition of the Greater London Council (Gb

by the Conservative government. Aspects of the LSS’s work were take'n over ﬁyi

new organisation, the London Research Centre (LRC). However, in the €

of air quality, local authorities derived support from the South East Institute ¢

Public Health (SEIPH). Lo | s

53 Lucy Sadler, London Research Centre, personal com ; . L

54 Theyidea that there were vehicles which could be called ‘gross polluters” w:

certainly widely accepted. According to Californian newspaper The Szfzcm}:m(zin

Bee, 20 per cent of vehicles on the road emit 80 per cent of smog forming hy I

carbons (Grant 1995, p. 35).
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55 Sadler 1996, p.73.

56 1If remote sensing was not as effective in identifying ‘gross polluters’ as it had
been thought then this also had implications for an assessment of its costs.

Perhaps stopping cars randomly or by eye was not so uneconomic after all. The

Southwark scientist reckoned that when you took into account the capital cost

of SMOG DOG™ and the need for technical staff to set the equipment up, one

would need to stop between 4,000 and 7,000 cars before remote sensing became

any cheaper than random stopping (Sadler 1996).

57 - Solman 1996, pp. xv—xvii.

58 ‘Environmental protection in the United Kingdom: did you know that .. J,

DG-X Task force on priority information projects Brussels: CEC, 1997.

59 ‘Solman 1996, p. 68.
- 60 Of course this is not unique to this issue. The case of mad cow disease or BSE is

much more serious in this respect. On BSE see Radford (1996) and Wynne
(1996).

61 The 1992 European directive governing the harmonisation of the roadworthi-

ness tests allowed for considerable room for divergencies in national testing
regimes (CEC 1992a). Remote sensing could play a part in the forthcoming
European legislation which would aim to increase the compatibility between
different tests. However, at the time of the Southwark experiment there had been
little development of remote sensing elsewhere in Europe.

62 Cf. Yearley 1996.

_ 63 Interview with Tony Bosworth, Friends of the Earth, London, 5 September 1996.
64 BMRB 1994, p. 3.

65 McMullen 1996.

66 Actor-network theorists coined the term “interressement’ to refer to the ways in

which an actor is made into something like an interest (Callon et al. 1986).
67 This is supported by broad range of empirical work conducted by sociologists

researching the ‘public understanding of science’. See, for example, Wynne
1992b, Irwin 1995, Michael 1996a&b, Irwin and Wynne 1996. In a small
study of the relation of various publics to air quality monitoring in Sheffield,
Bailey et al. show that public understanding of both air quality and air quality
monitoring is, in some cases, very sophisticated. According to their research,
‘members of the public tried to assess not only the scientific and practical value

of the model, but also its opportunity costs ... and its likely political functions’
(Bailey et al. 1999, p. 300).
68 Hedges 1994.

69 The latter view was attributed to a senior government scientist. Mike Michael
has documented the very different kinds of responses to their (lack of)

understanding of the scientific information they are expected to understand and
accept as true (Michael 1996a&b).
70 Giddens 1991.

71 Compare this with the importance of economic analyses and financial informa-

tion to the formation of calculative agencies (Callon and Law 1994, Power
1996, Callon 1998a).

72 -Although they are given a formulation in the 1995 National Air Quality Strategy.
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The ways in which guidelines and regulations are modified in different countries
varies considerably. For useful discussions of a growing body of work on
regulatory science see Jasanoff 1990 and Wynne 1992a. As Brian Wynne notes,
the UK approach has generally relied on the consensus of small groups of
trustworthy experts conducting discussions generally outside of any formal or
informal public scrutiny (p. 757). However, on occasions government scientific
advisors do voice their concerns in the public domain. See, for example, the com-
ments of Professor Anthony Seaton on the DoE’s labelling of air-quality stan-
dards “Air quality levels are misleading’, Guardian, 7 December 1996. Compare
this with the US case in which trust in the regulatory process is based less on
persons and more on formalised and open procedures (Jasanoff 1990, 1996).

Interview with Professor Peter Burney, St Thomas’s hospital, Lambeth, 18

October 1996.

Penn et al. 1996, p.1i.
Such experiments have been performed by the Transport Research Laboratory

and various other research establishments. According to Grosz, ‘the subject’s
body will no longer be disjointedly connected to random others and objects
through the city’s spatio-temporal layout; it will interface with the computer,
forming part of an information machine in which the body’s limbs and organs
will become interchangeable parts’ (Grosz 1995, p. 110).

‘New air quality warning thresholds backed by the WHO ... [are] expected to
result in more warnings being given to the public’, Guardian, 31 January 1997.
In a discussion of the politics of reducing vehicle emissions in Europe two com-
mentators have noted that ‘the European vehicle emissions debate was about
both technology choice and commercial competition ... rather than environ-
mental dose limits for ecosystems’ (Boehmer-Christiansen and Weidner 1995).
Thibaut and Capporiccio 1995, p.27.

Stengers 1997.
See, for example, the series of measures outlined in the UK government’s draft

‘Air Quality Strategy’ which were heavily criticised (DoE 1995) and the debate
in the European Parliament on air quality 4-482/80, 21 May 1996.

Rydin 1998.

Environmental organisations have developed a great deal of expertise in per-
forming this process of political re-entanglement. However, as this case shows,
they can put excessive trust in the truth and value of scientific information.
For an exemplary account of the emergence and defence of an autonomous
space of scientific argument sce Shapin and Schaffer 1985.

Mentioning the contractual position and funding of scientists tends to evoke one

of two responses. One response is that it does not matter: it is not possible
to reduce scientific arguments to political and economic interests. The other isto

argue that scientific arguments reflect social and political interests or that these
interests serve to construct them. Here I am making a different argument. The
organisation and funding of scientific research is of crucial importance, not
because it straightforwardly determines what scientific facts are produced, but
because of the way it governs the ease with which scientific facts can be made
political and enter into public circulation.

NOTES 257

86 Callon 1998a, p. 41.
87 Whitehead [1926] 1985, p. 141.

8 DEMONSTRATIONS: SITES AND SIGHTS

1 Nietzsche’ i i
€'s comment 1s appropriate: ‘Just as the common people separates the

llghgging frorp it§ flash and takes the latter to be a deed, something performed by
; 21;1 i}zg;:vhlch 1; called llEhtmng, popular morality separates strength from the
‘ 10ns ot strength, as though there were an indifferen
: ' t substrat
b}fhmq the strong person which had the freedom to manifest strength or notal 1131113
t Ere Ls no such sgbstratum; there is no “being” behind the deed, its effect. and
what becomes .Of it; the “doer” is an invented as an afterthought, — the doing i
everything’ (Nietzsche 1994, p.28). ’ A
lI\r/i ;he yvork of writers such as Jurgen Habermas, Klaus Eder and Alberto
elucci the central concern is to understand the conditions within which social
1111908v7emg(r11ts h1a9v;: 3come lto mobilise. See, for example, Touraine 1981, Habermas
, Eder » Melucci 1996. Hannah Arendt critici ’
1 / T cises the tendency of
?Iloii.e}‘n 1{)olmcal ph1losophy to objectify political action in On ’Reuolut}zfon-
Po 1ilca Y, the- fal.lacy of t'h%s new and typically modern philosophy is relativel);
:;lmp e. It consists in describing the whole realm of human action, not in terms of
e actor’or the agent, but from the standpoint of the spectator who watch
spectacle’ (Arendt 1964, p. 52). o
;l;lfée ;rgim;n]t jvs}rleg diveloped in feminist social theory, particularly following
ork of Judith Butler: ‘gender is always a doin i
' : . g, though not a d
"SI‘lLb]eCt who might be said to preexist the deed’ (Butler 199gO p.25) eine by a
€ argument parallels the recent work of Michel Callon who has argued that
:tcont?mlc soc(;oloig,y ia}s tended to over-socialise the economic actor and con
antly wanted to loo f ialisati i i :
ol o or forces of socialisation and ideology behind the market

See, for example, Collins 1985, Goodi i
R X » Gooding, Pinch and

19?5, Lynch 1993, Latour 1999a. ’ w0l Schafler 1989, Buchwald
:Jhlnch Beck makes a related point. ‘Politics in the structure and rules system of
aned réigg(r)l;ls;ate 1arnmfm}:s to keeping and protecting the established democratic

ic rules of the ga i iti
Ry game, not setting off for a new land of the political . . .’
Butler in Bell 1999, p. 166. For relat
, P . ed arguments see A

and Owen 1999, Barry, Bell and Rose 1995. ° fgamben 1993, Ashenden
g)n the etl}nography of political action see Butler 1996 and Berglund 1998

ee }Iliank{ns and Sl.lverman who explore the complex history of the tern.l in
mathematics, medicine and ?x.perimental science. ‘In the medieval schools anat-
omy was taught by the physmlan’s reading aloud from the text while the barber
surg,eon perf’(’)rmed the dlsgection, but there was also present a “demonstrator”
olr) ostenso’r Whoge task it was to point out the organs as the physician read
about them’ (Hankins and Silverman 1995, p.39)
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See, in particular, Tom Osborne’s work (Osborne 1998) on the importance of

ethics to science. An ethical rather than a moral stance is implied here because_

the fact of what is witnessed should not be prejudged on moral grounds.

It both produced and reproduced distinctions of class and gender. Witnesses
were always gentlemen. Technicians and assistants were invisible (Shapin 1994,
pp. 355~407). Pierre Bourdieu makes the question of the relation between class
and the disinterested ethical stance central to his work on the sociology of
the intellectual field. Notwithstanding the importance of this analysis in its
interrogation of the disinteredness of social theory (Bourdieu 2000), Bourdieu’s
work ends up being both ahistorical and sociologically reductive in its approach
(cf. Born 1995, Osborne 1997). Harry Collins has examined the ways in which
technical demonstrations are staged in public today, focusing on an ‘experi-
mental’ collision between a train and a flask used to contain nuclear material
put on by the British Central Electricity Generating Board. Collins contrasts
this mere ‘demonstration’ in which the outcome is known (to those engaged)
with a real experiment in which there is a degree of openness in the conclusions.
‘The witnesses of a demonstration do not normally have access to details of
preparation — the judgments and glosses, the failed rehearsals and practice runs,
the work of science — that provide the normal levers for criticism of disputed
experimental results’ {Collins 1988, p.728). The availability of such know-
ledge and the capacity to question the staging of a demonstration is a political
matter. »

Road building was one of a number of different objects of direct action in the
mid-1990s. See McKay 1998.

On Green and Habermas many thanks to Vikki Bell. I draw here extensively on
her unpublished discussion of the public sphere Bell 1995.

Green 1994-1995, p. 68.

Habermas [1962] 1989, p. 201.

Ibid. In his later work, Habermas provides an account of origins of the
environmental movement in the context of an account of the distinction between
the system and the life-world (Habermas 1987).

Jodi Dean has made the point: “To re-site the political is to recognize the multiple
terrains and spaces producing and produced by politics’ Dean 1997, p. 2.

For their practical support in making possible my research at Newbury and

Fairmile thanks to Richard Hering, Julio Etchard and Andrew Testa. On the

earlier M11 action see Butler 1996, Aufheben 1998. .
By contrast the parallel action at the A30 bypass which I discuss later was not

covered extensively in the press, except during the final moments when pro-

testors were evicted from the Fairmile camp. Even then only one journalist from
a national daily paper (the Guardian’s south-west England correspondent)
covered the A30 action directly. The remaining national dailies relied on reports
from the Press Association reporter. '

The correspondent for the conservative broadsheet The Daily Telegraph wrote
extremely positively about the Newbury protest, yet had been uninterested in an
earlier protest along the route of M 11 which took place in a poor outer suburb
of London. Other important road-protest sites, such as the A30 protest near
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Honiton in Devon, were less visible at a national level for much of their duration
unti] the moment at which the protestors were evicted.

The Transport minister Mr Watts made this clear. “The adoption of the TENs
Guidelines will help bring about a good quality European road network which
will be of substantial benefit to commerce and industry, assisting the free
movement of goods and people. We have put forward the inclusion in the UK
section of the Trans-European Road Network those routes which we consider of
strategic importance to international road traffic’ (Speech by Mr Watts, IETT
conference, 30 April 1996). For maps of the European road network that
developed out of the TENs proposal see CEC 1994c. Whether the development
of such networks will be of benefit to the citizens of the Community is unclear.
According to one commentator, ‘At the EC level, the TENs decision making
process is biased heavily towards building infrastructure, fueled by the political
and economic and political objectives of integration and the single market ...
Integration interests have dominated throughout: in the argumentation; in the
setting of boundaries; in the wielding of the decision making process. The result
is an overwhelming case for the ubiquity of TENs, shifting the emphasis from
issues of actual costs and benefits towards removing barriers to implementation’
(Richardson 1995, p. 107)

In a keynote address to the conference on ‘creating successful public/private
partnerships in trans-European Transport Networks’ (Brussels, 27 February
1996). Earlier in his speech to the conference Mr Kinnock had extolled the
virtues, and the necessity, of private finance for public infrastructure projects. On
the policy of funding public projects through private finance see Tonkiss 1996.

Guardian, 5 April 1995.

Hirsch 1995, p. 1.

‘Representational spaces, embodying complex symbolism, sometimes coded,
sometimes not, linked to the clandestine or underground side of social life ...’
(Lefebvre 1991, p. 33; empbhasis in original).

For example, in some specific locations trees were decorated with ribbons and
banners (Interviews, Newbury bypass 20 August 1996). On the Greenham Com-
mon action see Roseneil 1995.

Association to the suffragettes was also explicitly made by one protestor in a TV
interview following the end of the A30 road protest discussed earlier. When
asked by the interviewer, Jeremy Paxman, what right had they to disrupt the
building of a road, she replied that there was a right to protest. ‘And without
the right to protest we [women] would not have the vote’ (BBC2 Newsnight,
30 January 1997).

Quotation from the protest web site http://www.gn.apc.org/newbury/. Compare
this with Oskar Negt and Alexander Kluge’s observation of the tendency of
Marxist parties to talk of the need to ‘learn from defeats’. Clara Zetkin, they
note, ended her speech at the congress of the Third International in 1921 after
the failure of the March initiative, with the words: ‘And if I demand of the

congress that it undertake a thorough and conscientious examination of both
theory and tactics in the March action, I am demanding this out of conviction

that our analysis must be: an arming for new and severe struggles, irrespective of
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either defeat or victory, for defeats too can be fruitful if they are defeats of the
proletarian masses in the face of a superior enemy..." (quoted in Negt and Kluge
[1972] 1993, p.244).

29 Carey 1998.

30 On the use of the metaphor of war in radical extra-parliamentary politics see
Blain 1994.

31 In contemporary politics this often involves references to the Diggers or the
Levellers, which is the name of a rock band which has been closely associated with
opposition to the Criminal Justice Act and with the anti-road-protest movement.

32 “Andrew, Julia, Nick and I arrive exhausted at the Fairmile at 3a.m. to be met

by two protestors on patrol. The eviction is expected at any time over the next

few days. Andrew’s been working as a freelance covering the protests for the
Observer and the Guardian for many months and we’re let in to the camp and
offered tea. The next day we sit round the fire talking . .. . But at 9p.m. in need of
a change we go to a pub in Ottery St Mary, a village a couple of miles away,
where we meet four of the protestors. An hour later the word comes that the
police and bailiffs have moved in. We rush back to find the camp surrounded
by fifty police and illuminated by searchlights and torches’ (from my field diary,
24 January 1997). Later I learned that the police began eviction at that time
because their surveillance cameras had picked up a significant number of ‘pro-
testors’ leaving the camp for the village. The tactical surprise that the police had
achieved was one of the main themes of the Sheriff of Devon’s press conference

at the camp site, and one of the main stories told about the events in the national
press and radio coverage the day after the eviction (‘Police raid camp as bypass

protestors spend dole at pub’, Daily Telegraph, January 25 1997).

33 My thanks to George Myerson for suggesting the connection between the anti-

road protests and the Great War.

34 As David Goldblatt observes, criticising Beck’s and Giddens’s concern with the
~ specific issue of risk, much contemporary environmental protest is directed as
what is perceived as the reality of environmental damage than any notion of

potential risk (Goldblatt 1996, p. 183).
35 Bruno Latour draws a contrast between what he calls ecologisation and modern
isation. Modernisation involves a process of splitting off scientific question
about ‘nature’ from social and political questions. Ecologisation is a mattet o
taking care of the complexity of arrangements of humans, machines and natir

(Latour 1995, 1999b).

36 FoE 1996.

37 Interview with Clare Patey, London, 5 September 1996. ~

38 We might compare this with the case of the Richard Serra’s site-specific sculptur
Tilted Arc which was finally removed from its site in New York precisely becaus
of the way that its site specificity implied a political challenge to the New Y
city government (Weyergraf-Serra and Buskirk 1991).

39 FEric Hirsch has argued for the need to challenge the view (derived from the ide
of the landscape painting) that landscape should be thought of as a fix
backdrop. ‘Landscape is a process in so far as men and women attempt to rea
in the foreground what can only be a potentiality and for the most partiin

44" George Monbiot, mimeo, Oxford, n.d. Whatever

47 According to one veteran of the M11

g . .
: The failures of government Environmental Impact Assessmen
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background. Foreground actuality and background
40 froceﬁs of n.lutual implication’ (Hirsch 1995, p.22).
o ]Elht.erwe}\lzv with .George Monbiot, London, 27 February 1997,
Is echoes Wittgenstein’s remarks concerning the relation between showing

g: )
a ld k] 10W1n [ k] 10W lhal thls room i1s on the SeCOnd ﬂOO[ t]lat behlnd the
dOOI a ShOIt landlng leads to the Stal[s, alld S0 on

potentiality exists in a

Wout 1 oo oes this s ¢ gather from these actions and words of mine?
v b f} at l am sure of my ground? — From the fact that I have been
il t(})l; tn}a;:y Week; and have gone up and down the stairs every day he
NOW where my room is situated — [ shall give hi
ance 1 b now & — I'shall give him the assur-
€ does not already know thin i
: : gs which have ¢
o 1c:oncll.lslon Fhat I knew’ Wittgenstein 1969, p. 56, para. 431 o
or discussions of this point my thank ia . And
o di : _ Yy thanks to Julia Guest, Andre
G onbiot, Richard Hering and others
ntervi i i :
Owen,sev:r v:rllth Ge?rge Monbiot, London, note. Compare this with David
judgementig;:;em’ t'. -- we should note that such substantive communities [of
contingent contextual construc i :
j : ‘ ts which form to add i
Judgem ca 0 address specifi
nd dissolve into other communities and coalitions as struggles tranifornf

the terrain of struggl i
ggle ... the question of “who a ? i
: re we?
arena of contestation’ (Owen 1995, p. 503) {thoslremains an o

pelled the

w Testa, George

its occasional insights George
‘ . -protest movement

s (1 ' as part of a broad
ture’ of resistance which can be traced back to the hippies and to punel:

losses iversi

ltions t hitory, nd i s e b, thie own compl

e avions to history, as : ons to authority. Although it may b

o }ither f(l)a;lte tcea(ils ) ;)11 p;m}ll(s formed .somethlng like a subculture, I%m doub);fuel

vty o con all o dt e extrao.rdmary range of individuals and institutions

the syl anti roa prote’sts 1n.these terms. McKay’s preoccupation with

e symboli e protestor’s tactics goes along with a lack of concern with
practical techniques of protest (cf. Aufbeben 5, Autumn 1996, pp. 43-44)

McKay’s (1996) analysis of the road

’45 In the case of the Land is Ours campaign.
46 Quoted in Squall 14, Autumn 199

16. iquall was one of number of magazines and
cction (aven ioont ved in or sympathetic to environmental direct

. protest, who also noted that 3 f
protestors had been members of the far-right British National Paitye‘(glr\?;)d

Pacri . X .
’ Billttr;lcll: Xcril%}}it Eraces a Clilnk between right-wing ecological politics of pre-war
¢ ‘postmodern’ politics of the 1960s. Rolf Gard; ir of
. . ardi
glce)rs:‘et Camp;ug,r’l for the Preservation of Rural England, ‘had rrllfer;acnf'lnzlrr Ef)sthcei
moverx:leevr:t ?rft Oerthehf hatd ocrilce imagined with the pre-Nazi Germanpyouft:h
e “postmodern” New Age he would i i
harvest-thanks—glving sermon’ (Wright 1995, p. 262) Hnounee fin 1968] i a

identified by Friends of the Earth (FoE 1995). t procedures were
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49 Interview, Devon, 24 January 1997.
50 Press release from Flim—ﬂzm EYents,
ies of performances and ‘art’ event .
;ei;lce durli)ng the same period as the Artbypass event organised by
Farth discussed elsewhere.
51 Although there were a number

14 August 1996. Flim-flam events was a
s organised by the protestors which took
Friends of the

of writers who supported and wrote Tyr?p}zli—
i 1 the
thetically about the movement (such as George Mo.nblot gnd ]ohtne ;7(1)(5281 O(f)  the
Guardian) written doctrine had little importance 1n mfo.rmmg pro ors of bow
they should act or what they should do. An antagorllnlsm t%(/ r;llorfea e
' i : f Greenham. “Whe
left analysis had also been a feature o "
g%rifrgs[gcf)cfi:ali:t W};rkers’ Party]| or Wages for Hou_sework turr‘l‘%c(i/ 1111p ha;;i S(;lrll ;
“This is how you should believe ...” women were just saying, -~ Well, N tgreall
| inute. We want to get to the bottom of this. We want to find Zut v:i Sa lveste);
Lnappen.ed”’ (Rebecca Johnson quoted in Liddington 1983, p. 284 and Sy
1994, p. 188). .
52 Cf. Singleton and Michael 1993.

i . 132, my emphasis. N . o _
;31 II;I;IIS-;irls9t9n%t§s “The cZnsequences of the political romantic’s aestheticizing pos

e e B b e orld of sablined bowgeos
;lcc)rsrtrf;kis)ltlltlsel(?: ltl]rtlftalvsf)(;)rslfls (l)fr‘l; ;af;s thi pFice focrti(z)rrlle;sa tz}tlc;ri(i}ri:’n(il(-ilé(r)sﬁ) gl}?ig;

i i on a
E;:ir?i)‘fﬁ;tcti(;zd(trfli(t)?li:;?gg::gfzz;r;earztfi)vi;;;lls in New Yorkn(Arcl)‘rtlv(z\;vlitizd el(?lifg )iés
55 The distinction is certain.ly a difficult or(lleeigiz??s&;;rl; tspnti ;yl’ e
:ﬁ;ia;?;eizti(}‘;ggi;‘;:: i)cralleilse$zlrllfailiculated political ideologies. Excessively

eXC]llded f[Om the road protest Camps b]]t the existence Of some trad]t]ona H
.
fOrmS Of SeXual lelSlOn Of labOuJ pe Slsted and was perhaps, to var yll]g deg[ees,
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Operation Raleigh. Here is a genuine cadet force run without leaders, on a shoe-
string budget, where the coin is self-respect, self-discipline, hard work, initiative
training, leadership and wit. Not all, it must be said, pass with honours’ (John
Vidal, “The scum also rises’, Guardian, 29 January 1997).

59 The notion of the body as a network of capacities and materials is suggested by
John Law following the work of Goffman (Law 1994, pp. 181-183).

60 See Third Battle of Newbury 1996. As distinct from the passive forms of activity
which have often been seen as a feature of contemporary consumer culture (see
Slater 1997).

61 Here I focus almost exclusively on the conduct of the protestors. A full account
of the protests, and the inventiveness of their particular techniques, would have
to examine the complex relation between the changing tactics of protest and
policing. My thanks to Robin Boast for this point.

62 This did not mean that all the protests were non-violent or that all the protestors

 were calm all of the time. In the year after the main confrontations between
security and protestors took place at Newbury, the frustation of protestors led to
violence causing, according to the contractors, £100,000 of damage ( Observer,
12 January 1997, Guardian, 15 January 1997). Even on this occasion, however,
anger was intermixed with a sense of carnival ‘we had a great time’ (Robin).
On the site of the A30 bypass one protestor (Laura) remarked to me that they

were there ‘not for a fight [but] to make a stand, to make a statement’. Shortly
before we spoke another woman had been tickling a sheriff’s officer who had
being trying to remove her from a tree. ‘s it tickling your conscience another
remarked.” The tickling incident was reported in the national press and broad-
cast media. See, for example, Daily Telegraph, 25 January 1997. On the debate
on violence amongst those demonstrating on the M11 site see Aufbeben 1998.
63 See Third Battle of Newbury 1996. Foucault’s contrast between the moralism
[associated with many forms of political doctrine] and the ethical practices and
‘arts of existence’ seems appropriate here. According to Foucault, arts of existence

are ‘those intentional or voluntary actions by which men not only set themselves
rules of conduct, but also seek to transform themselves in their singular being, and
to make their life into an oeuvre that carries certain aesthetic values and meets
certain stylistic criteria’ (Foucault 1985, pp. 10-11). On Foucault’s distinction
between morality and ethics see Osborne 1998.

64  Hansen 1993, p. xxxi.

65

i 980s there
tolerated. Unlike the protest at Greenham Commori in the et:?(ily "}“he s there
' . . . . _ C .
i terest in developing single-sex a .

seems to have been little in a3 : ¢ relatty

ini 1 t-action movemen

inali to the environmental direc
marginality of feminism . . tion ¢ nent In co
noted and regre y

i tests of an earlier generation was noted a :
e oo e tributing to a documentary
film-maker who was con : ’
women. One documentary : mette)
of the A30 protest, and had been a teenager when she was 1nv<()i¥}1fed in thbetween ,

ham common action commented that this was a significant difference

Greenham and the road protests.

heben 1998, p. 118. . . . o .
gg ?ﬁ)fme tlelz A30 protest web site http://jay.hrc.wmin.ac.uk/J’s Joint/texts.FAI

1 i
MILE.html, 1996. The question of how much work was }nvolveld to 'tal:;epi, .
the ac-tivity, of demonstration, and what might be considered legitim vor
was an ongoing problem. . ' P
58 One comrr?entator drew an ironic comparison betwc;en }fr?pogefl ofﬁ;zct)lvli)ged i
iscipline i i training ,
line in the young with the

to develop a sense of discip it - “training’ provie
“‘Besides, as youth training, the road p |
the road-protest camps. ‘Besides, : . o

hardly bepbettered - 2 cross between Community Service Volunteers, VS

In arguing thus, Negt and Kluge were, amongst other things, trying to counter

the pessimism of Adorno and the early Habermas.

66 Cf. Barry, Bell and Rose, 1995, p.487.

67 Earth First! action update, 36, February 1997, p. 1.

68 Swampy talking to TV cameras on his emergence from the tunnels of Fairmile
road protest camp, BBC2 Newsnight.

69 Work in media studies has tended to follow the work of Stuart Hall and others to

view the ‘objectivity’ and ‘impartiality” of television news media as alibi for

other ideological messages (Hall 1980). But such an emphasis on the ideological

connotations of the sign had two limitations. On the one hand, Hall’s Barthesian

interest in the denotation and connotation of the sign was accompanied by a
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failure to interrogate the capacity of the media to inform. In this respect, his
analysis reproduced’the more general neglect of the production of truth within
the Saussurean tradition of semiotics. Perhaps it was all too casy, despite Hall’s
intentions, to lose sight of the practicality and immediacy of politics: what issues
are important at this time? what problems should be addressed now? where
should the attention of government be directed? {cf. Barry, Bell and Rose 1995,
p. 486) Second, although acting as a corrective to the economism of some forms:
of critical media analysis, Hall’s account tended to stress the importance of the
politics of reception at the expense of the politics of production. For the conduct
of a demonstration, however, the politics of production are of critical impor-
tance. The presence of reliable witnesses is essential, if a demonstration is going
to have credibility and effects.

Barry 1995.
Not always. In part, no doubt as a marker of distinction from the mass media

some higher brow and high class forms of news reporting deliberately show
the presence of ranks of reporters, microphones and cameramen in their reports.
My thanks to Georgie Born for this observation. '
From Earth First! action update e-mail edition, April 1997.

Distant observation does, of course, multiply the possibilities for errors of fact:
Interview with Andrew Testa, London, May 1997.

Although Undercurrents sought to expand the range of content available to
oppositional groups, it was formally unadventurous, replicating the form of
narrative and mode of address of mainstream news and documentary. Video
activists learned how to use video in a practical sense (Harding 1997) but, with
exceptions, were either not interested in, or unaware of debates concerning the
politics of visual form. My thanks to Kalinka Henriksen and Richard Hering for
discussion on this question.

“The state we’re in: a notice to readers’ Squall 14, Autumn 1996. See also Carey
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11

12

14
15
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17
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19

From the Earth First! web site http://www.wmin.ac.uk/campaigns/ef/ef/html.
Eder 1993, p. 55. As well as functional differentiation of international govern-
mental organisations, there is also a functional differentiation of established
organisations (FoE, Greenpeace, WWE, Amnesty) in the international social
movement industry. '
Haraway 1997. I examine the relations between the idea of demonstration,
feminist politics and theory and the work of Donna Haraway in Barry 1998.
Specialised in the sense that it can demand the development of quite particulat
skills and practices which may be replicated in particular sites and remembered
and reconstructed from the history of previous actions. ,
Agamben 1993, p. 84, my emphasis.

Ibid., p. 85.
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20
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Alder 1997, p. 15.
22

Alder 1995, p. 39.
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Alder 1997, p. 5.

See, for example, Meny et al. 1996, Majone 1996a&b.

See, for example, Laclau and Mouffe 1985, Laclau 1990, 1994, Zizek 1997
Keenan 1997, p. 3. ’ '
Keith 1997, p.279.

Butler 1998 Indeed, Butler’s own analysis of materialisation is indicative of an
attempt to question social constructivism which has parallels with the work of
sociologists of science such as Bruno Latour and Donna Haraway, Butler 1993
p.4-10. I am grateful to Mick Halewood for pointing out to me the signiﬁcancé
of materialisation in Butler’s work.

Foucault 1977, 1997.

See, in particular, Burchell, Gordon and Miller 1991, Barry, Osb
YD iy , Barry, Osborne and Rose

On this point see Barry, Bell and Rose 1995, O’Malley, Weir and i

3 > b Sh
o s pont s y, Weir and Shearing 1997,
Exceptions include the work of Peter Miller and Mike Power on the study of
practices of accounting Miller and O’Leary 1994, 1996, Power 1994, 1996, 1997

and Paul Rabinow’s analysis of ‘biosociality’, Rabinow 1992, 1996a&b, 1999
Deleuze 1988. ’ ‘

Callon and Latour 1981.

The idea that there was such an opposition was one of the key points of dispute in
the Popper-Kuhn debates of the 1960s and 1970s. In many ways Kuhn’s
Structure of Scientific Revolutions was a very conservative book, with its
assgmptions about the autonomy of ‘scientific communities’ from polit’ics repro-
ducing the dominant rhetoric of post-1945 US cold-war politics. Yet Wl"lat was
scandalous about his argument to many philosophers was that it raised questions
about the distinction between rational justification and irrational commitment
11—I9a9b9ermas 1971. For an excellent critical discussion see Ashenden and OWCI'.I
On the displacement of the political in political theory see Honig 1993
Spufford and Uglow 1996. .

The id.ea of the networks and cyborgs as disruptive of boundaries was devel-
oped, in particular, by Donna Haraway in her well-known ‘cyborg manifesto’
(Ha.ra'lwa}" 1991, ch. 8). Here I would argue that while Haraway’s essay did have
a cr.1t1ca1 importance in the 1980s in marking a break with the essentialism and
anti-technological orientation of contemporary socialist and feminist theory, it
has to be read in this particular historical and political situation. The manifes’to
at the time of its publication, a political event, no longer has the same signiﬁj
cance. F}ftf:en years later, in a period when there is a great deal of uncritical
celebrz.itlon of the value of new technology, and socialist-feminism has declined
as an intellectual and political force, the cyborg manifesto has quite different
resonances and effects. In the work of lesser thinkers than Haraway, terms such
as network, cyborg and interactivity are used, as we have seen, quite ’uncritically
Latour 1987, Schaffer 1994, Mol and Law 1994, Barry 1995. '
Miller and O’Leary 1996, p. 121.

Appadurai 1990.
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N
See Earth First! action up-date, 60, July 1999, Guardian June 1, June 2, August
17, 1999.
Strathern 1999, ch. 9.
See, in particular, the work of Shiela Jasanoff on the role of regulatory agencies
and scientific committees in containing both the social and discursive space of
political controversy over scientific and technological developments (Jasanoff
1990, 1996).
Irwin 1995, Berglund 1998.
Beck makes the point in relation to the politics of risk: “... the BSE crisis can-
not be “kept on one side” politically either and has flooded into key areas of
politics — health politics, agricultural politics, foreign politics, trade politics,
European politics — illustrating again the specific “and” — characteristic of risk
conflicts’ (Beck 1999, p.49).
On the importance of thinking geographically about politics see, in particular,
the work of Steve Pile, Michael Keith and Doreen Massey: Massey 1992, 1995,
Pile and Keith 1997.
Wittgenstein 1969.

Agamben 1993,
‘Core sets funnel all of their competing scientists’ ambitions and favoured

alliances and produce scientifically certified knowledge at the end” (Collins
1985, p. 142).

Irwin and Wynne 1996.

See Mike Michael’s (1996a&b) analysis of the various stances taken by ignorant
members of the public in relation to the problem of whether they should
understand science.

The distinction between innovation, on the one hand, and testing and
demonstration, on the other, is certainly not clear cut. Testing and demonstra-
tion aré an essential part of the process of industrial innovation, for it is only by
configuring the relation between a novel technical device and its potential users,
that one will be able to decide whether a device works. As Keith Grint and Steve
Woolgar have argued ‘users’ themselves have to be made or configured along
with the devices that are to be used (Grint and Woolgar 1997, p. 74). On the
sociology of testing see Pinch 1993 and Sims 1999.

This was one of the accusations of those who sought to defend the rationality of
“Science’ in the so-called Science Wars which began in the United States and

subsequently spread to Europe, e.g. Sokal and Bricmont 1998 and Koertge
1998. Good responses to such accusations include those by Latour 1999a, Mac-
Kenzie 1999 and some of the essays collected in Ross 1996.

Sherman 1996, Robson 1996.

For an excellent discussion of the issues involved see Archibugi and Michie

1997.

Examples of a vast literature on the value of interactivity and networking for
democratic empowerment include Budge 1996. Budge, along with many others;
pays scant attention to the specificity of the new media imagining that their useis
relatively unproblematic. For an indication of the complexity and difficulties of

‘virtual democracy’ in reality see Dutton 1996, Tsagarousianou et al. 1998.

- numerous points of the mechanical system’ (Marx [1939] 1973, p. 693)
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Leadbetter 1999.

ll\/;zgrg{ [5239]19199173,Aia-ll(})1n,1LaW and Rip 1986, Callon 1987, 1998a, Deleuze
, Law > Akrich 1992, Pickering 1995b, MacK i ’
Pearson 1999, Strathern 1999. Bru  the point cuccinlyr i
; St r - Bruno Latour makes the point succinctly: ‘U
now we have bel}eved in objects. But there are no objects, except when t}gin 5 o
vAvrong or they die or turn to rust’ Latour 1996a, p.212. 580
wi (I))nogrf;f Macé(enlel)e,. Nathan Rosenberg and others have argued, Marx is often
ccused of being a crude technological determinist. B T i
. . Better is to note h
sense of Ehe}:1 entanglerpent of machinery, human skill and ideology in the lagoéi
apr;))rcsss. 1;1 e p.rodu(citlbonlpzocess has ceased to be a labour process in the sense of
ocess dominated by labour as its governin, i
: g entity. Labour appears, rath
merely as a conscious organ, scattered among the individual livinlt::,y workerszr;
See, for example, Deleuze’ ‘i ion’ i i .
o 131_132)%) uze’s comments about ‘invention’ in tennis (Deleuze 1995,
For a good example of an anti-inventi
: -inventive cultural strategy see Georgina Born’
ﬁ?ﬁi ). ana}llysm of the role of IRCAM in the development of musical rioderrfizrr;s
uding the structure of the defence indust ines
soe the ool of Mo s Setene ustry. For an argument along these lines
R . . . )
bi?)tt)zﬁw 11996a, p- 169.' In pointing to the inventiveness of contemporary
biotec hno 0gy, .Rabmow 1n£p11c1tly criticises those sociologists of science who
. ave no interest in the objects of scientifi
binrs o cpno interest in the j ientific research or who reduce such

Ibid., p.25. For a general analysi

Ibid., . ysis of th t

in biosschmolons oo er analyss e costs and benefits of the patent system

tErez}lltlon takes place i.n choked passages . .. a creator who isn’t grabbed around
e tfr(l)at by‘a set of impossibilities is no creator’ (Deleuze 1995 p.133). Tam

gratetul to Nick Thoburn for this point and for the reference (Tlioburn 2'000)



GLOSSARY OF

Arrangement

Diagram

Entity

Government

Innovation

Invention
and
anti-invention

Political
and
anti-political

TERMS

An ordering of social and natural entities including
language, persons, money, buildings, legal rules and
technical devices. Within the context of an arrangement,
technologies have a value and purpose. Arrangements
may be more or less stabilised or contested.

A model for the formation of an arrangement (‘disci-
plinary diagram’, ‘interactive diagram’, etc.). ‘
Any social or natural actor which has a role as part of
an arrangement. Entities are historical realities in so
far as their identity and properties depend on their

environment (i.e. on their existence within a mutating -

arrangement with other entities).

Except in specific cases the concept of government does
not refer to an institution (‘the government’) but to
practices of governing which may be exercised by the
public authorities, institutions or individual persons on
themselves or others.

Technical change, which may be more or less evolu-’/

tionary or radical.
An index of the degree to which a technological or
political change opens up the space of possibility. Tech-

nical change may be anti-inventive in its implications
to the extent that it displaces or blocks off other

possibilities.

An index of the degree to which a problem or object

is open to contestation and dissensus. In this sense

scientific arguments can be political in the sense that

they open up a space for dissensus. Conversely politi-

cal projects and ideologies can be anti-political to the

Regulation

Site

(Technical)
Device
Technology

Technological
Zone

Zone
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extent that their ambition is to close down the space
of contestation.

A specific form of government involving the use of more
or lgss fgrmal rules, standardised technical devices and
monitoring procedures governing the conduct of, and
relations between, different entities. ,

A locgle which has been made into a space of scientific
practice or political action. Sites may or may not be
connected together to form a zone.

A material artefact or immaterial object (such as lan-
guage or software) which forms part of a technology
A method for achieving a given aim which includes the
use of one or more devices, but also the knowledge and
skills which make it possible for the devices to be used
A zone formed through the circulation and standardi—.
sation of technical devices and practices. Technolog-
ical zones may be formally or informally regulated or
organised through the use of claims to intellectual
property.
A d1§continuous space of circulation (of technical
practices or forms of political action).



REFERENCES 271

Ang, L. (1990) Desperately Secking the Audience, London: Routledge.

Ansell, C., C. Parsons and K. Darden (1997) ‘Dual networks in European Regional
Development Policy’, Journal of Common Market Studies, 35, 3, 347-375.

Ansell-Pearson, K. (1999) Germinal Life: the Difference and Repitition of Deleuze,
London: Routledge.

Appadurai, A. (ed.) (1986) The Social Life of Things: Commodities in Cultural
Perspective, Cambridge: Cambridge University Press.

Appadurai, A. (1990) ‘Disjuncture and difference in the global cultural economy’,
Theory, Culture and Society, 7, 2-3, 295-310.

Archibugi, D., D. Held and M. Kohler (eds.) (1995) Re-Imagining Political Com-

munity:\Studies in Cosmopolitan Democracy, Cambridge: Polity.

Archibugi, D. and J. Michie (eds.) (1997) Technology, Globalisation and Economic

Performance, Cambridge: Cambridge University Press.
Archibugi, D. and M. Pianta (1992) The Technological Specialization of Advanced
Countries, Dordrecht: Kluwer Academic Publishers and the Commission of the

» European Communities.

_Arendt, H. (1964) On Revolution, London: Faber & Faber.

Aronowitz, S. (1995) ‘Against the liberal state: ACT-UP and the emergence of
postmodern politics’, in L. Nicholson and §. Seidman (eds.) Social Postmodernism:
Beyond Identity Politics, Cambridge and New York: Cambridge University Press.

Ashenden, S. (1996) ‘Reflexive governance and child sexual abuse: liberal welfare

~ rationality and the Cleveland Inquiry’, Economy and Society, 25, 1, 64-88.
(1999) ‘Questions of criticism: Habermas and Foucault on civil society and
resistance’, in Ashenden and Owen.

Ashenden, S. and D. Owen (eds.) (1999) Foucault contra Habermas, London: Sage.

Aufheben (1998) “The politics of anti-road struggle and the struggles of anti-
road politics: the case of the No M11 Link Road Campaign’, in McKay,
pp. 100-128.

Bailey, P., S. Yearley and J. Forrester (1999) ‘Involving the public in local air pollution
assessment: a citizen participation case study’, Int. J. Environment and Pollution,
11, 3, 290-303.

Balibar, E. (1996) ‘Is European citizenship possible?’, Public Culture, 8,2, 355-376.

Balmer, B. (1997) “The drift of biological weapons in the UK 1945-1965°, Journal of

Strategic Studies, 20, 4, 115-145.

_ Balzaretti, R. (1992) ‘The Creation of Europe’, History Workshop Journal, 33,

181-196.

Barron, A. (1996) ‘The governance of schooling: genealogies of control and em-

powerment in the reform of public education’, Studies in Law, Politics and Society,

15, 167-204.

Barry, A. (1990) “Technical harmonisation as a political project’, in G. Locksley (ed.)

The Single European Market and the Information and Communication Tech-

nologies, London: Belhaven, pp. 111-~120.

(1991) “Technical and political change in basic research: the case EXOSAT

Research Policy, 20, 261-273.

(1993) “The history of measurement and the engineers of space’, British Journal of

the History of Science, 26, 4, 459-468.

REFERENCES

Abels, G. (1998) “The European Community as an Ethical Actor? .Policy Making on
the’Human Genome and the Role of the European Parliame.nt in Wheale (1.9982.

Abélés, M. (1996) ‘La Communauté européenne: une perspective anthropologique’,
Social Anthropology, 4, 1, 33-45. . .

Ackerman, B. and W. Hassler (1981) Clean Coal/Dirty Air, New Haven, Conn.: Yale
University Press. . -
Acton, E. (1974) ‘Some aspects of management of the Science Research Council’s
space activities’, Journal of the British Interplanetary Soczet){, 27,5, 343-348.
Adorno, T. and M. Horkheimer ([1944] 1979) Dialectic of Enlightenment, London:

Verso. . . ‘ ‘ . L
Agamben, G. (1993) The Coming Community, Minneapolis, Minn.: University o

Minnesota Press. . ' c
Agar, J. (1998) ‘Government as a machine’, Seminar, Department of History and.
Philosophy of Science, University of Cambridge. . ,
Agre, P. and M. Rotenberg (1997) Technology and Privacy: the New Landscape
" Cambridge, Mass:, MIT Press. . ' ‘
Ahiska, M. (1999) ‘An Occidentalist Fantasy: early Turkish Radio and national
identity’, unpublished PhD thesis, University of Lgndon: )
Akrich, M. {1992) “The de-scription of technical objects’, in Bijker and Layv.
Alder, K. (1995) ‘A revolution to measure: the political economy of the metric system
in France’, in Wise. . .
(1997) Engineering the Revolution: Arms and the Enlightenment in France, 1763~
1815 Princeton, N.].: Princeton University Press. L ‘
Althusser, A. (1971) ‘Ideology and ideological state apparatuses’, in Lenin and
Philosophy and Other Essays, London: New Left Books.
Amin, A. (ed.) (1994) Post-fordism, Oxford: Basil Blackwell. A
Amin, A. and N. Thrift (1995) ‘Institutional issues for the EL}I‘OPC&I’I regions: from
markets and plans to socioeconomics and powers of association’, Economy aﬁd
Society, 24, 1, 41-66. | N
Amin, A. and ]. Tomaney (1995) (eds.) Behind the Myth of European Union:
Prospects for Cohesion, London: Routledge. . .
Andersf)n, B. (1983) Inagined Communities: Reflections on the Origins and Spread
of Nationalism, London: Verso.




272 REFERENCES

(1995) ‘Reporting and Visualising’, in C. Jenks (ed.) Visual Culture, London:
Routledge.

%y i d
(1996a) ‘Lines of communication and spaces of rule’, in Barry, Osborne an

Rose. . )
(10996b) “The European network’, New Formations, 29, 26-37.

. L,
i i and international relations’,
(1998) ‘Modest witnesses: Donna Haraway, science

} } '—88 .
1 S es, 3 s
Mllleﬂﬂlunl. ()u?ﬂal o 17lte7 Tl(at Oml)l tud es 2; 4 8(;9 4
Balry, A., V. Be l a]ld IJ. I{OSe 199; IIltIOduCthIl. a]teI]lat]Ve [)Ol tical 1 ag na-

ions’ and Society, 24, 4, 485-488. - ‘
B U;)nsli Efl?ngz)}:)r:e and N. Rose (eds.) (1996) Foucault and Political Reason:
arry, A., T.

1 iti : University
Liberalism, Neo-Liberalism and Rationalities of Government, London: University

College London Press & Chicago, Ill.: Chicagp University Pr.ess: i
Baudrillard, J. (1988) ‘The masses: the implosion of the social in the m R
ted Writings, Cambridge: Polity. . ’
Beiiif:;rf D. (1953) ‘Interactivity in American museums’, Museums Management
d Curatorship, 12, 183-193. . ‘
Beiﬁ U. (1992) Risk Society: Towards a New Modern?ty, Loncli.on. Sage.
(1§95) Ecological Politics in an Age of st{e., Cambridge: Polity.
k World Risk Society, Cambridge: Po ity ‘ _ »
23(9)(9)(9); ‘C(())smopolitan manifesto: the cosmpolitan society and its enemlelsjI , lp.apkeir
presented at the Theory, Culture and Society Cosmopolis conference, Helsinki,

Bejelrmé {1996) Open Fields: Science in Cultural Encounter, Oxford: Oxford Uni-

versity Press.

Begg, L. (1999) ‘European Community water policy standards: locked in or watered

] 1,13-37.
?’ rnal of Common Market Studies, 373 , . .
Be(lilovlgn (1,9](7)134) The Coming of Post-Industrial Society, New York: Basic Books.

Bell, V. (1993) Interrogating Incest: Foucault, Feminism and the Law, London:

g(;l;t;e)d‘gfe}.le public sphere’, unpublished lecture, Goldsmiths College, University

d : . . . . y a
?1f9L909r; %ln speech race and melancholia: an interview with Judith Butler’, in
’ Vi ing, London: Sage. ,
. Bell (ed.) Performativity and Belongmg, :
BeXnetet ]< (1)992)][‘The English quadrant in Europe: instruments .'de the irov;gh;
of coilsensus in practical astronomy’, Journal of the History of Astronomy, 23,
1-14. o ,
(11’998) ‘Can science museums take history seriously’, in S. Macdonald (ed.) The
Politics of Display: Museums, Science, Culture, London: Routledge.

Bennett, J., R. Brain, K. Bycroft, S. Schaffer, H. Sibum and R. Staley (1993) Empzrgs ’,

of Physics, Cambridge: Whipple Museum of the History of Science.

Bennett, T. (1993) The Birth of the Museum: History, Theory, Politics, London: ,’

Routledge.

Bennington, G. (1994) Legislations: the Politics of Deconstruction, Londgn:'

Verso.

Berglund, E. (1998) Knowing Science, Knowing Nature: an Ethnography of Local.

Environmental Activism, Cambridge: White Horse Press.

REFERENCES 273

Berkvens, J. and G. Alkemade (1991) “Software protection: life after the directive’,
European Intellectual Property Review, 13, 12, 476-481.

Berland, J. (1996) ‘Mapping space: imaging technologies and the planetary body’,
in S. Aronowitz, B. Martinsons and M. Menser (eds.) Technoscience and Cyber-
culture New York: Routledge.

Bicknell, S. and G. Farmelo (eds.) (1993) Museum Visitor Studies in the 1990s,
London: Science Museum.

Bijker, W. and J. Law (eds.) (1992) Shaping Technology - Building Society: Studies in
Sociotechnical Change, Cambridge, Mass.: MIT Press.

Birt, J. (1999) “The prize and the price: the social, political and cultural consequences
of the digital age’, The New Statesman Media Lecture, London, May.

Blain, M. (1994) ‘Power, war and melodrama in the discourses of political move-
ments’, Theory and Society, 23, 6, 805-837.

Blair, T. (1999) Speech on ‘e-commerce’, Cambridge, 13 September.

Blume, S. (1974) Toward a Political Sociology of Science, New York: Free Press.

BMRB International Ltd (1994) ‘Air Quality: Smog Awareness’, unpublished report
of a telephone omnibus survey.

Boch, W. (1997) “Telematics for improving air quality’, I&T magazine, 20, April,
pp. 10-14.

Boehmer-Christiansen, S. and H. Weidner (1995) The Politics of Reducing Vehicle

.Emissions in Britain and Germany, London: Pinter.

Born, G. (1995), Rationalizing Culture: IRCAM, Boulez and the Institutionalisation
of the Musical Avant-Garde, Berkeley, Calif.: University of California Press.
(1996) ‘(Im)materiality and sociality: the dynamics of intellectual property in a
computer software research culture’, Social Anthropology, 4, 2, 101-~116.
(2000) “Inside television: television research and the sociology of culture’, Screen,
41, 4, 68-96.

Bourdieu, P. (1984) Distinction, London: Routledge.
(2000) Pascalian Meditations, Cambridge: Polity.

Braidotti, R. (1994) Nomadic Subjects: Embodiment and Difference in Contempor-
ary Feminist Theory, New York: Columbia University Press.

Bromberg, J. (1991) The Laser in America, 1950-1970, Cambridge, Mass: MIT
Press.

Bryant, C. (1991) ‘Furope and the European Community 1992°; Sociology, 25, 2,
189-207.

Buchwald, J. (ed.) (1995) Scientific Practice: Theories and Stories about Doing
Physics, Chicago, Ill., Chicago University Press.

Budge, L. (1996) The New Challenge of Direct Democracy, Cambridge: Polity.

Bull, M. (2000) Sounding the City: Personal Stereos and the Management of
Everyday Life, Oxford: Berg.

Burchell, D. (1995) “The attributes of citizens: virtue, manners and the activity of

citizenship’, Econonty and Society, 24, 4, 540-558.
Burchell, G. (1996) ‘Liberal government and techniques of the self’, in Barry,
' Osborne and Rose.
Burchell, G., C. Gordon and P. Miller (eds.) (1991) The Foucault Effect: Studies in
Governmentality, Hemel Hempstead: Harvester Wheatsheaf.




274 REFERENCES

REFERENCES 275

Burgin, V. (1991) ‘Geometry and abjection’, in J. Donald (ed.) Psychoanalysis and
Cultural Theory, London: Macmillan. o

Butler, B. (1996) ‘The tree, the tower and the shaman: the material culture:of
resistance of the No M11 Links roads protests of Wanstead and Leytonstone;
London’, Journal of Material Culture, 1, 3, 337-364. '

Butler, J. (1990) Gender Trouble: Feminism and the Subversion of Identity, London
and New York: Routledge. ,
(1993) Bodies that Matter: on the Discursive Limits of ‘Sex’, London: Routledge.
(1998) ‘Marxism and the merely cultural’, New Left Review, 227, 33—-44.

Buzan, B. and E. Herring (1998) The Arms Dynamic in World Politics, Boulder,
Colo.: Lynne Rienner.

Callon, M. (1980) ‘Struggles to define what is problematic and what is not: the socio-
logics of translation’, in K. D. Knorr, R. Krohn and R. D, Whitley (eds.) The Social
Process of Scientific Investigation: Sociology of the Sciences Yearbook, 4, Dor-
drecht: Reidel. ‘ :
(1987) ‘Society in the making’, in W. Bijker, T. Hughes and T. Pinch (eds.) The
Social Construction of Technological Systems: New Directions in the Sociology
and History of Technology, Cambridge, Mass.: MIT Press.

(1991) ‘Réseaux technico-économiques et irréversibilité’, in Les Figures de Pirré:
versibilité en economie, Paris: Editions de I’Ecole des Hautes Etudes en Sciences
Sociales, translated as “Techno-economic networks and irreversibility’, in Law
(1991).

Callon, M. (1998b) ‘An essay on framing and overflowing: economic externalities
revisited by sociology’, in Callon.

Callon, M. (ed.) (1998a) The Laws of the Market, Oxford: Blackwell.

Callon M. and B. Latour (1981) ‘Unscrewing the big Leviathan: how actors
macrostructure reality and how scientists help them do so’, in K. Knorr-Cetina
and A. Cicourel (eds.) Advances in Social Theory and Methodology: Toward
an Integration of Micro and Macro Sociologies, London: Routledge and Kegan
Paul.

Callon, M., P. Larédo and P. Mustar (eds.) (1997) The Strategic Management of
Research and Technology: Evaluation of Programmes, Paris: Economica.

Callon, M. and J. Law (1994) ‘Agency and the hybrid collectif’, South Atlantic
Quarterly, 94, 2, 481-507. '

Callon, M., J. Law and A. Rip (eds.) (1986) Mapping the Dynamics of Science and
Technology, London: Macmillan. '

Cambrosio, A. and P. Keating (1995) Exquisite Specificity: the Monoclonal Antibody
Revolution, New York and Oxford: Oxford University Press.

Campbell, D. (1992) Writing Security: United States Foreign Policy and the Politics
of Identity, Manchester: Manchester University Press.

(1996) ‘Political prosaics, transversal politics and the anarchical world’, in
M. Shapiro and H. Alker (eds.) Challenging Boundaries: Global Flows, Territorial
Identities, Minneapolis, Minn.: University of Minnesota Press.

Campbell, D. and M. Dillon (eds.) (1993) The Political Subject of Violence, Man:
chester: Manchester University Press. '

Caporaso, J. (1996) ‘The European Union and forms of state: Westphalian, regu- |
. latory olr post-modern?’, Journal of Common Market Studies, 34, 1 29—5&

arey, J. (1998) i i : UALL : in

e zK]a }E 8) ‘Fresh flavour in the media soup: the story of SQUALL magazine’, in
Carey, ]amgs (1?89) ‘Space, time and communications: a tribute to Harold Innis’, in

Commumcatzor.z as Culture: Essays on Media and Society, London: Unwin Hym’an.
Carr, I. and K. Williams (eds.) (1994) Computers and Law, Oxford: Intellect.

Cgrtwright, L.. (1995) Screening the Body: Tracing Medicines Visual Culture, Min-
neapolis, Minn.: University of Minnesota Press. ,
Castells, M. (1996) The Information Age: Econom
(The Network Society, Oxford: Basil Blackwell.
1997) The Information Age: Economy, Soci
. : Y, Society and Culture, vol. 11: Th
Identity Oxford: Basil Blackwell. oY o Fowerof

(1998) The Information Age: Economy, Soci
. i : Y, Society and Culy .
lelenmum, Oxford: Basil Blackwell.: ¢ wieres vol Il End of
gz}aiséo(r]l;c;g), C. (1984) Crossroads in the Labyrinth, Cambridge, Mass.: MIT Press
| ‘Council directive of 8 December 1975 co ing th it ing
water’, 76/160/EEC, O] L 31, 5.2.1976. necrning the dualiy of bathing
CEC (1986) Single European and Final Act Luxe
198 . mbourg: Office f. ffici
Publications of the European Union. ’ e for the Offcal
CEC.(1988) ‘Copyright and the challenge of technology’, COMS88, 172.
CEC (1990) Council decision concerning the implementation of an action pro-

gramme to promote the development of the Euro diovi i
(MEDIA), 90/685/EEC, O] L 380/7. pean audiovisual industry

CEC (1991) Handbook for Urban air Improvement, 1991.

CEC (1992a) European Community Environment Legislation, vol 1I: Air, Luxem-

~ bourg: Office for the Official Publications of the European Community.

CEC (1992b) Treaty on European Union (‘The Maastricht Treaty’), Luxembourg:
Office for the Official Publications of the European Unjon. ‘

- CEC (1?93) Grpwth, Competitiveness and Employment, Luxembourg: Office for the

- Official Publications of the European Community.

_ CEC (1994.a) Bulle'tin of the European Communities, 2/94, Luxembourg: Office for
. Ethe Official Publications of the European Community.

CEC (1994b) Europe’s Way to an Informati S jety: 1

| COMIAIT formation Society: an Action Plan,

" CEC(1994c) Transport Infrastructure Committee, Motorway Working Group, Direc-

torate General for Transport, Mobilit
> y on the Trans-Eur R
final report, VII/691/94, Brussels: CEC. opean Road Network,

- CEC(1995) Green Paper on Copyright and Related r
o COM (95) 382 final.

CEC (1996a) ‘Establishing a favourable framework for innovation’, Innovation

%n(c;i )t(elﬁmology transfer, Action plan special edition, December, Luxembourg:

_CEC (1996b) Follow up to the Green pa ; .
: per on Copyright and Rel, ;
 Information Society, COM {96) 586 final. Pyright and Related Righs in the

Y, Society and Culture, vol. I:

ights in the Information Society,




REFERENCES 277
276 REFERENCES

(1991) “Scholarship or self-indulgence’, RSA Journal, 139, February, 184-191.

Cram, L. (1997) Policy-Making in the EU: Conceptual Lenses and the Integration

Process, London: Routledge.

Cresson, E. (1997) ‘Towards a knowledge-based Europe’, lecture, London School of

_-Economics and Political Science, 17 November.

Cruikshank, B. (1996) ‘Revolutions within: self-government and self-esteem’, in

Barry, Osborne and Rose.
(1999) The Will to Empower: Democratic Citizens and other Subjects, Ithaca,
~ N.Y:: Cornell University Press.

Czitrom, D. (1989) Media and the American Mind, Chapel Hill, N.C.: University of

North Carolina Press.

Dai, X., A. Cawson and P. Holmes (1996) “The rise and fall of High Definition Tele-
vision: the impact of European technology policy’, Journal of Common Market

- Studies, 34, 2, 149-166.

David, P. (1985) ‘Clio and the economics of QWERTY’, American Economic
Review, 75, 2, 332-337.

-(1986) “Technology diffusion, public policy and industrial competitiveness’, in The
Positive Sum Strategy: Harnessing Technology for Economic Growth, Washington
D.C.: National Academy Press.

(1987) “Some new standards for the economics of standardization in the informa-
tion age’, in P. Dasgupta and P. Stoneman (eds.) Economic Policy and Techno-

_ logical Performance, Cambridge: Cambridge University Press.

. David, P 'and J. Bunn (1988) “The economics of gateway technologies and network

evolution: lessons from the electricity supply industry’, Information Economics

and Policy, 3, 2, 165-202.

Dean, J. (1997) (ed.) Feminism and the New Democracy, London: Sage.

_ Dehousse, R. (1992) “Integration v. regulation? On the dynamics of regulation in the

European Community’, Journal of Common Market Studies, 30, 4, 384-402.

{1997) ‘Regulation by networks in the European Community: the role of European

agencies’, Journal of European Public Policy, 4, 2, 246-261.

Délacote, G. (1992) http://Www.exploratorium.edu/general/directors—vision.htrnl.

Deleuze, G. (1987) Foucault, London: Athlone.

_{1995) Negotiations, New York: Columbia University Press.

 Deleuze, G. with C. Parnet (1987) Dialogues, London: Athlone.

Deleuze, G. and F. Guattari (1988) A Thousand Platequs: Capitalism  and

- Schizophrenia, London: Athlone.

Delors, J. (1991) “The principle of subsidiarity: contribution to the debate’, in Sub-

sidiarity: the challenge of change, Proceedings of the Jacques Delors Colloquim

Subidiarity: the Challenge of Change, Maastricht: European Institute for Public

Administration.

Delors, J. and Clisthene (1992) Our Europe: the Community and National Devel-

opment, London: Verso.

Demarquilly, C., Boniface and E. A. Maier (1995) “Sea water microbiology perfor-

mance of methods for the microbiological examination of bathing water’, Part II:

‘Statistical analysis’, EUR 16613, Luxembourg: Office for the Official Publications
of the European Commmunities.

CEC (1998) Directive 98/44/EC on the Legal Protection of Biotechnological Inven
tions, O.J. C110/17.
CElg (1999) ‘Promoting innovation through patents: the follow up to the Green Plape
on Community patent and the patent system in Europe’, COM(1999)42 final.
CEC (2000) ‘“Joined-up” Innovation’, Innovation and Technology Transfer
e, 3-4. 4 ’
Cejcucr}llini P. with M. Catinat and A. Jacquemin (198’8) The European Challeng
1992: ,the Benefits of a Single Market, Aldershot: Wildwood Hogse. . .
Chandler, A. (1977) The Visible Hand: the Managerial Revolution in America
iness, ¢ 1 : i ity Press.
Business, Cambridge, Mass: Harvard University 'res ’
ChaI:an R. (1991) ‘How networks reshape organisations — for results’, Haryqr
Business Review, 69. o
" Chard, C. (1999) Pleasure and Guilt on the Grand Tour: vaejl sztmg and Ima,
nati;e Geography 1600-1830, Manchester: Manchester Umyersny Press. .
Chaterjee, P. (1993) The Nation and its Fragments: Colonial and Postcolonia
stories, Pri : Pri iversity Press. ,
Histories, Princeton, N.].: Princeton University . :
Chu;sch C. and D. Phinnemore (1994) European Union and Eurqpean »Commumt
a Ha,ndbook and Commentary on the Post-Maastricht Treaties, Hemel Hemp
stead: Harvester Wheatsheaf.. 4 visitor inf )
Cité des Sciences et de I'Industrie (n.d.) visitor information. »
l( 1988) Direction de la Communication et du développement (1988), Paris: Cité de
Sciences et de I'Industrie. N .
(161969715) Explora: Guide to the Permanent Exhibitions, 6th edn., Paris: Dlrectlond
La Communication et de la Promotion, La Villete. ‘ . . ’
Cla?k H., T. Davies, G. Dollard and R. Derwent (1996) “The UK air polluthn mgn
tori’ng r’letworks’, National Environment Technology Centre, Culharp, mimeg.
Clifford, J. (1997) Routes: Travel and Translation in the Late Twentieth Centw
Cambridge, Mass.: Harvard University Press. . :
Clif?ord J. ind G. Marcus (eds.) (1986) Writing Culture, Berkeley, Calif.: Californ
University Press. - . ‘ :
Colemvlf.rs(ly997) The Eleventh Plague: the Politics of Biological and Chemzqal
Warfare, New York: Freeman. .
Collini]j S. (1989) ‘Introduction’ to C. P. Snow, The Two Cultures, Cambridge:
bridge University Press. . o F
Co(ljlailrrlr; rIl-I.gM. (1985) Changing Order: Replication and Induction in Sczentz’
Practice, London: Sage. . ' s
({;855) “Public experiments and displays of virtuosity: the core-set revisited’, Social
Studies of Science, 18, 4, 725~748. . . .
(11;90) Aftiﬁcial Experts: Social Knowledge and Intelligent Machines, Cambridg
Mass.: MIT Press.
Conner, R. (1987) The Weights and Measures of En.gland, andon: HMSO
Connolly, W. (1993) ‘Democracy and territoriality’, in Rbetorical Republic: Goz/’er’n-,’
ing Re;)resentations in American Politics, eds. F. Dolan and T. Dunn, Ambherst,
Mass.: University of Massachusetts Press. . . G
Coss?)snss N. (1987) ‘Adapt or die: dangers of a dinosaur mentality’, The Listener,
16 April, 18-20.



278 REFERENCES

Denning, D. (1997) ‘The future of cryptography’, in B. Loader (ed.) The Governance
of Cyperspace: Politics, Technology and Global Restructuring, London and New
York: Routledge.

Department of Environment (1993) Urban Air Quality in the United Kingdom: First
Report of the Quality of Urban Air Review Group, London: DoE.

(1995) The United Kingdom National Air Quality Strategy, Consultation Draft,
London: DoE.

Department of Transport (1994) memorandum 6 July 1994 in House of Commions,

119-124.

Department of Trade and Industry (1998) Our Competitive Future: Building the

Knowledge Driven Economy, Cm 4176, London: HMSO.
(2000) Excellence and Opportunity: a Science and Innovation Policy for the
Twentieth Century, Cm 4814, London: HMSO.

Der Derian, J. (1992) Antidiplomacy: Spies, Terror, Speed and War, Oxford: Basil k

Blackwell.
Derrida, J. (1978) Writing and Difference, London: Routledge.

(1986) ‘Point de folie — maintainant ’architecture’, AA Files, 12, 65-75.
Deutsch, K., et al. (1957) Political Community and the North Atlantic Area, Prince-
ton, N.J.: Princeton University Press. e
Donald, J. (1992) Sentimental Education: Schooling, Popular Culture and the

Regulation of Liberty, London: Verso.

(1999) The Cityand the Modern Imagination, ILondonand Brunswick, N.]J.: Athlone,

Donzelot, J. (1991) “The mobilisation of society’, in Burchell et al.

Donzelot, . and P. Estebe (eds.) (1994) L'Etat animateur: essai sur la politique de la
ville, Paris: Esprit. '

Drier, T. (1991) “The council directive of 14 May 1991 on the legal protection of
computer programs’, European Intellectual Property Review, 13, 2, 42-46.

Durant, J. (1992) ‘Introduction’ in J. Durant (ed.) Museums and the Public Under-
standing of Science, London: Science Museum. ‘

Duruiz, L. and N. Yentiirk (1992) Facing the Challenge: Turkish Automobile, Steel

and Clothing Industries’ Reponses and Post-Fordist Restructuring, Istanbul.

Dutton, W. (1996) ‘Network rules of order: regulating speech in public electronic

fora’, Media, Culture and Society, 18, 2, 269-290.

Edelman, B. (1979) Ownership of the Image: Elements of a Marxist Theory of Law,

London: Routledge and Kegan Paul.
(1987) Droits d’auteur et droits voisins, Paris: Dalloz. '
Eder, K. (1993) Social Movements and Cultural Dynamics in Advanced Societies
London: Sage. E
Edgerton, D. (1991) ‘Liberal militarism and the British state’, New Left Review, 185
138-169. ;
(1996) Science, Technology and the British Industrial ‘Decline’ 1870-1970
Cambridge: Cambridge University Press. ; '
(1998) ‘From innovation to use: ten eclectic theses on the historiography of tech

5

nique’, English version of ‘De P'innovation aux usages: dix theses eclectiques sur

Phistoire des techniques’, in F. Hartog et al. (eds.) Des Sciences et des technique: u
débat, Cabiers des Annales, 45, Paris: Armand Colin.

REFERENCES 279

Edgf?rtop, D. anfi K. H}Jghes ‘(1989) “The poverty of science: a critical analysis of
scientific and industrial policy under Mrs Thatcher’, Public Administration, 67
4, 419-434. Y

Elam, M. (1.995 ) ‘How sovereign identities breed hybrid realities (and why security
experts still cannot see the connection)’, paper given at 2nd Theory, Culture and
Society conference, ‘Culture and identity: city, nation, world’, Berlin, 10~14
August. ’ ,

(1997) “Nationa}l Imaginations and Systems of Innovation’, in C. Edquist (ed.) Sys-
tems of Innovation: Technologies, Institutions and Organisations, London: Pinter.

(1999) ‘Living dangerously with Bruno Latour in a hybrid 1
N | T
ol Saciony e o ybrid world’, Theory, Culture

Elsaesser, T. (ed.) (1990) Early Cinema: Space, Frame, Narrative. London: British

Film Institute.

: Elsom, D. (1996) .Smog Alert: Managing Urban Air Quality, London: Earthscan.
EP (European Parliament) (1996) ‘Report and resolution on prospects for European

Science and Technology in the twenty-fi
y-first century (A4-037 ’ :
Mr Claude Desama). i 66 (Rapporteur:

Falk, R. (1995) On Human Governance: Toward a New Global Politics, Cambridge:

Polity.

Farrell, J. and G. Saloner (1988) ‘Co-ordination through committees and markets’

RAND Journal of Economics, 19, 2, 285-252.

Fasella, . (1997) ‘The role of the Furopean Commission in supporting research’

European Review, 5, 161-184.

Finney, A. (1993) A Dose of Reality: the State of European Cinema, London: Screen

International & Berlin: European Film Academy.

Fletcher, J. and M. Stanton (eds.) (1992) Jean Laplanche: Seduction, Translation,

Drives, London: ICA.

Flick, C. (1980) “The movement for smoke abatement in nineteenth-century Britain’,

Technology and Culture, 21, 1, 29-50.

Fortun, M. (1998) ‘The Human Genome Project and the Acceleration of Bio-

technology’, in Thackray (1998).

Foucault, M. (1973) The Birth of the Clinic, London: Tavistock.

(1977) Dz'sciplf'ne and Punish: the Birth of the Prison, Harmondsworth: Penguin.
;1985). The History of Sexuality, vol. II: The Use of Pleasure, Harmondsworth:
enguin. ‘

(1997) Ethics: the Essential Works, vol. I (P. Rabinow (ed.)), Harmondsworth:
Allen Lane. , .

Freeman, C. (ed.) (1990) The Economics of Innovation, Aldershot: Elgar.
Freestone, D. (1991) ‘European community environmental policy and law’, in

R. Churchill, J. Gibson and L. Warren (eds.) Law, Poli ;
Oxford: Basil Blackwell. feds) Lo Folicy and the Emvironment;

Friends of the Earth (1995) End of the Road: Managing Newbury’s Traffic to Reduce

Congestion and Pollution Without a Western Bypass, London: FoF.
{1996) ‘The artbypass’, London: FoE.

Frow, J. (1988) ‘Repitition and limitation — computer software and copyright law’

Screen, 29, 1, 4-21.



280 ‘ REFERENCES
REFERENCES 281

Fujimura, J. and M. Fortun (1996) ‘Constructing knowledge across social worlds: the
case of DNA sequence Databases in molecular biology’, in L. Nadar (ed.) Naked
Science: Anthropological Inquiry into Boundaries, Power and Knowledge,
London: Routledge.

Fuss, D. (1995) Identification Papers, London: Routledge. ,

Galison, P. (1994) ‘The ontology of the enemy: Norbert Wiener and the cybernetic.
vision’, Critical Inquiry, 21, Autumn 1994, 228-266. '

Gibbons, M., C. Limoges, H. Nowotny, S. Schwartzmann, P. Scott and M. Trow
(1994) The New Production of Knowledge: the Dynamics of Science and Research
in Contemporary Societies, London: Sage.

Giddens, A. (1985) The Nation-State and Violence: a Contemporary Critique of
Historical Materialism, Cambridge: Polity.

(1991) The Consequences of Modernity, Cambridge: Polity.
(1998) The Third Way: the Renewal of Social Democracy, Cambridge: Polity.

Gilroy, P. (1993) The Black Atlantic: Modernity and Double Consciousness, London:
Verso.

Ginsburg, F. and R. Rapp (eds.) (1995) Conceiving the New World Order: the Global
Politics of Reproduction, Berkeley, Calif.: California University Press.

Glasner, P. and H. Rothman (eds.) (1998) Genetic Imaginations: Ethical, Legal gnd
Social Issues in Human Genome Research, Aldershot: Ashgate. '

Goffee, R. and R. Scase (1995) Corporate Redlities: the Dynamics of Large and Small
Organisations, London: Routledge. ,

Goffey, A. (1998) ‘Notes on war, violence and sovereignty’, History of the Present
seminar, London, September.

Goffman, E. (1974) Frame Analysis, New York: Harper Row.

Goldblatt, D. (1996) Social Theory and the Environment, Cambridge: Polity.

Gooding, D., T. Pinch and S. Schaffer (eds.) (1989) The Uses of Experiment, .
Cambridge: Cambridge University Press. -

Gramsci, A. (1971) Selections from Prison Notebooks, London: Lawrence and
Wishart.

Grant, W. (1995) Autos, Smogs and Pollution Control, Aldershot: Edward Elgar.

Green, B. (1994-1995) ‘From visible flaneuse to spectacular suffragette? The prison
the street and the site of suffrage’, Discourse, 17, 2, 67-98.

Gregory, R. (1970) The Intelligent Eye, London: Weidenfeld and Nicholson.
(1989) ‘Turning minds to science by hands-on exploration: the nature and
potential of the hands-on medium’, in Sharing Science: Issues in the Development

“of Interactive Science and Technology Centres London: Nuffield Foundation/
Committee on the Public Understanding of Science.

Grint, K. and S. Woolgar (1997) The Machine at Work: Technology, Work and
Organization, Cambridge: Polity.

Grosz, E. (1995) ‘Bodies—cities’, in Space, Time and Perversion, London: Routledge.

Guattari, F. (1989) ‘The three ecologies’, New Formations, 8, 131-148. \ "

HMSO (1993) Realising Our Potential: a Strategy for Science and Technology, Cm
2250, London: HMSO.

Hass, E. (1958) The Uniting of Europe: Political, Economic and Social Force.
Stanford, Calif., Stanford University Press.

(1964) Beyon.d the Nation-State: Functionalism and International Organization
Stanford, Calif.: Stanford University Press. ’
Habermas J- (1971) “The scientization of politics and public opinion’, in Toward a
Rational Society Boston, Mass.: Beacon Press.
([1962] 1989) The Structural Transformation of the Public S
b
T. Berger), Oxford: Polity. ! e Sphere {rans.
(198'7)' The Theory of Communicative Action, vol. II: Lifeworld and System:
a Critique of Functionalist Reason, Boston, Mass.: Beacon Press.
(19'98) ‘The European nation-state: on the past and future of sovereignty and
c1t1.zensh1p’, Public Culture, 10, 2, 397-416.
He;)cklng, 1. (1983) Representing and Intervening, Cambridge: Cambridge University
ress.
(1990) The Tan‘n'ng of Chance, Cambridge: Cambridge University Press.
;) 1999) The Social Construction of What? Cambridge, Mass.: Harvard University
ress.
Haddon, L. (1993) ‘Interactive games’, in Hayward and Wollen.
Hall, P., H. La.nd, R. Parker and A. Webb (1975) ‘The struggle for clean air’, in
Change Choice and Conflict in Social Policy, Aldershot: Gower.
Hall, S. (1980) ‘Encoding/decoding’, in S. Hall, D. Hobson, A. Lowe and P. Willis
(ed§.) Culture, Media, Language, London: Unwin Hyman. ‘
-~ Hankins, T and R. Silverman (1995) Instruments and the Imagination, Princeton
N.J.: Princeton University Press. ,
Hansen, M. {1993) ‘Foreword’, to Negt and Kluge (1993).
Haraway,.D. (1989) “Teddy bear patriarchy: taxidermy and the garden of Eden, New
York Clty 1.908—1936’, in Primate Visions, London: Verso, 1989.
(1991} Simians, Cyborgs and Women: the Reinvention of Nature, London: Free
Association Books. ’ |
(1997) Modest Witness@Second_Millenium. FemaleMan_meets_OncoMouse ™
London: Routledge. - - ,
Hard%ng, T. (1997) The Video Activists’ Handbook, London: Pluto Press.
Harding, S..(1998) Is Science Multicultural? Postcolonialisms, Feminisms and Epi-
stemologies, Bloomington, Ind.: Indiana University Press.
Hargreaves, D. (1998) Creative Professionalism: the Role of Teachers in the Know-
ledge Society, London: Demos.
Harvey, D. (1989) The Condition of Postmodernity, Oxford: Basil Blackwell.
Harvefy, P. (1996) Hybrids of Modernity: Anthropology, the Nation-State and the
Universal Exbibition, London: Routledge.
Hawkins, R., R. Mansell and J. Skea (1995) Standards, In ] j
. s Ry . , Innovat d -
tiveness, Aldershot: Edward FElgar. for and Comper
Hayles, N. K. (199.6) ‘Boundary disputes: homeostasis, reflexivity and the founda-
tions of cybernetics’, in R. Markley (ed.) Virtual Realities and Their Discontents
Baltimore, Md.: Johns Hopkins University Press. ’
Hayward, P. and T. Wollen (eds.) (1993) Future Visions: N ]
’ R . : New Technolog
Screen, London: British Film Institute. ologies of the
Hedges, A. {1994) ‘Air quality information: report on consultancy and research’
prepared for DoE, unpublished. ’




282 REFERENCES

Hein, H. (1990) The Exploratorium: the Museum as Laboratory, Washington, D.C.:
Smithsonian Institution Press.

Heinich, N. (1988) “The Pompidou Centre and its public: the limits of a utopian site’,
in R. Lumley (ed.) The Museum Time-Machine: Putting Cultures on Display,
London: Routledge.

Held, D. (1995) Democracy and the Global Order, Cambridge: Polity.

Held, D. and J. McGrew, D. Goldblatt and J. Perraton (1999) Global Transforma-
tions: Politics, Economics and Culture, Cambridge: Polity.

Herle, A. and S. Rouse (eds.) (1998) Cambridge and the Torres Strait, Cambridge:
Cambridge University Press.

Hernandez, J., J. Delattre and E. Maier (1995) ‘Sea water microbiology: perfor-
mance of methods for the microbiological examination of bathing water, part 1’,
EUR 16601, Directorate-General, Science, Research and Development, Luxem-
bourg: Office for Official Publications of the European Communities.

Hesse, C. (1990) ‘Enlightenment, epistemology and the laws of authorship in revolu-
tionary France 1777-1793’, Representations, 30, Spring, 109-137.

Hickman, A. and 1. McCrae (1995) Evaluation of a Remote Vebicle Emission
Measurement System, Project report 105/TRL.

Hingel, A. (1993) ‘Note on a 3 new model of development”: innovation, tech-
nological development and network-led integration’, FAST, Official Publications
of the European Communities.

Hirsch, E. (1995) ‘Introduction’, in E. Hirsch and M. O’Hanlon (eds.) The Anthro-
pology of Landscape: Perspectives on Place and Space, Oxford: Clarendon Press.

Hirsh, R. (1983) Glimpsing an Invisible Universe: the Emergence of X-ray Astron-
omy, Cambridge: Cambridge University Press.

Hirst, P. (1990) Representative Democracy and its Limits, Cambridge: Polity.
(1993) ‘Maastricht ~ the missed turning point’, Renewal, 1,1, 11-23.

" Hirst, P. and G. Thompson (1996) Globalisation in Question: the International

Economy and the Possibilities of Governance, Cambridge: Polity.

Hix, S. (1999) The Political System of the European Union, London: Macmillan.

Holland, S. (1993) The European Imperative: Economic and Social Cobesion in the
1990s, Nottingham: Spokesman.

Honig, B. (1993) Political Theory and the Displacement of Politics, Ithaca, N.Y.:
Cornell University Press.

Hooper-Greenhill, E. (1992) Museums and the Shaping of Knowledge, London:

Routledge.

House of Commons (1994) Transport-Related Air Pollution in London, House of
Commons Transport Select Committee session 1993-1994, HC 506-1, report,

minutes of proceedings and appendices, London: HMSO.

House of Lords (1985) Select Committee on the European Communities, ESPRIT

8th report session 19841985, HL 143, London: HMSO.

(2000) Select Committee on Science and Technology 3rd report session 1999-

2000, Science and Society, HL38, London: HMSO.

Hudson, K. (1987) Museums of Influence, Cambridge: Cambridge University Press.
Hughes, K. with 1. Christie (1995) UK and European Science Policy: the Role of

Cooperative Research Networks, London: Policy Studies Institute.

REFERENCES 283

Innis, H. (1950) Empire and Communication, Oxford: Clarendon Press
(1951) The Bias of Communication, Toronto: University of Toronto l;ress

Irw%n, A. (199S5) Citizen Science, London: Routledge. .

Irwin, A.. and B. Wynne (eds.) (1996) Misunderstanding Science: the Public Recon-
struction of Science and Technology, Cambridge: Cambridge University Press

Jasanoff, S. (1990) The Fifth Branch: Science Advisers as Policymakers Cambr'ci
Mass.: Harvard University Press. , e
(1996)"PFoduct, process of programme: three cultures of regulation of biotech-
nology’, in M. Bauer (ed.) Resistance to New Technology: Nuclear Power,
f)rrt]e[ormatzon Technology and Biotechnology, Cambridge: Cambridge Universit};

ss.

“Joerges, B. (1999) ¢ iti > . . .
3’g411—43(1' ) ‘Do politics have artefacts?’, Social Studies of Science, 29,

Johnson, C. (1993) System and Writing i ]
‘ : g in the Philosoph 1
| l’(liambndge: Cambridge University Press. phy of Jacques Derridd,
ohnson, R. (1994) Improbable Dangers: US Conceptio } '
: Th
and After, Basingstoke: Macmillan. prions of threat in the Cold War
Johnson, S. and G. Corcelle (1995) The Envi 1
» S a - Core ironmental Policy of the E
Communities (2nd edition), London: Kluwer Law Internationzl. f the Buropean
]orde'ar.l, A. (1998) ““Private affluence and public squalor?” The Europeanisation of
British Ccloastal Water Bathing Policy’, Policy and Politics, 26, 1, 33-54
i{ 1999)’ European community water policy standards: locked in or watered
own?’, Journal of Common Market Studies, 37, 1, 13-37.
JOES:?, K. 1e:ind Ml Lynch (1998) ‘The dissemination, standardization and routin-
ion i ique’ ] ]
773__808_ a molecular biology technique’, Social Studies of Science, 28, 5-6,
JOFdonova, L. (1989) ‘Objects of knowledge: an historical perspective on museums’
in P. Vergo (ed.} The New Museology, London: Reaktion Books. ’
Ka(lii;);,9MN(1982) The Barogue Arsenal, London: Deutsch.
e : } 1 j
POlity.) w and Old Wars: Organized Violence in a Global Era, Cambridge:
Keenan, T. (1997) Fables of Responsibilit 1 ]
» T ( v: Aberrations and Predic s 1 1
qnd Politics, Stanford, Calif.: Stanford University Press. aments in Ethic
Ke;\tlh, M (1997) ‘Conclusiop: a changing space and time for change’, in S. Pile and
ol . Kgltl}; ((el(;s.) Geographies of Resistance, London: Routledge
eller. E. E (1995) Refiguring Life: Metaphors of Twentieth- , j
York: Columbia University Press. [ fiventiethrGentury Biology, New
Kennedy, P. (1971) ‘English imperial icati
ly, perial communications and - ’
English Historical Review, 86, 728-752. and strategy 187071914
Ke‘ohﬁne, R. and S. Hoffmann (1991) “Institutional change in Europe in the 1980s
in ..Keohane aqd S.. Hoffmann (eds.) The New European Community: Decisionj
making and Institutional Change, Boulder, Colo.: Westview Press.

K 1 S D. ( ) Dl 1Z y )4 . )4
5 . d B
cvle: I 998 a771()7'ld (j}?ak?aba?t an € ()lld the I ()lltlcal EC()II()IH ()f

King, A. (ed.) (1991) Culture, Globalisation and the World-System, London:

Macmillan.



284 REFERENCES

King, S. (1986) ‘Mission control Europe’, Space. 2, 2, 35.—37. . .

Kirby, S. (1988) ‘Policy and politics: charges, sponsorship and l?las’, in R. Lumley
(ed.) The Museum Time Machine, London: Routledge/Comedia.

Knorr-Cetina, K. (1999) Epistemic Cultures: How the Sciences Make Knowledge,
Cambridge, Mass: Harvard University Press. .

Krige, J. (ed.) (1996) History of CERN, vol. ITI, Amsterdam: Else.viler. . .

Kuehls, T. (1996) Beyond Sovereign Territory: the Space of Ecopolitics, Minneapolis,
Minn.: Minnesota University Press.

Kuhn, A. (1988) Cinema, Censorship and Sexuality, London: Routledge. .

Kumar, K. (1995) From Post-Industrial to Post-Modern Society: New Theories of the
Contemporary World, Oxford: Basil Blackwell.

Laclau, E. (1990) Reflections on Revolutions in Our Time, London: Verso.

Laclau, E. and C. Mouffe (1985) Hegemony and Socialist Strategy, London: Verso.

Laclau, E. (ed.) (1994) The Making of Political Identities, London: .Verso.

Lact, M. de (1997) ‘Patents for technology transfer: travel as object, mode, and
method’, paper given at the Actor-Network Theory and After conference,

University of Keele.

Laet, M. de and A. Mol (2000) “The Zimbabwe bush pump: mechanics of a fluid

technology’, Social Studies of Science, 30, 2, 225-263. .
Laplanche, J. (1989) New Foundations for Psychoanalysis, Oxford: Basil Blackwe!l.
Larédo, P., B. Kahane, ]. Meyer and D. Vinck (1992) The Research Networks Built

by the MH4 Programme, EUR 14700, CEC.

Lash, S. (1990) The Sociology of Postmodernism, London: Routledge.

(1999) Another Rationality, Another Modernity, Oxford: Basil Blackwell.

Lash, S. and J. Urry (1994) Economies of Signs and Space, London: Sage.

Latour, B. (1987) Science in Action. Milton Keynes: Open University Press.

(1993) We Have Never Been Modern, Hemel Hempstead: Harvester Wheatsheaf.

(1995) ‘Moderniser ou écologiser: a la récherche de la“septiéme cité”’, Ecologie

Politique, 13, 5-27. o

(1996a) Aramis, or the Love of Technology, Cambridge, Mass: Harvard University

Press.

(1996b) ‘Do scientific objects have a history?: Pasteur and Whitehead in a bath of

lactic acid’, Common Knowledge, 5, 1, 76-91. '

(1999a) Pandora’s Hope: Essays on the Reality of Science Studies, Cambridge,

Mass: Harvard University Press. .

(1999b) Politiques de la nature: comment faire entrer les sciences en démocratie,

Paris: La Découverte.

(1999¢) ‘On recalling ANT’, in Law and Hassard (1999).

Latour, B. and M. Coutouzis (1993) ‘Should we have taken the measure of Europe?’,
in J. Durant and J. Gregory (eds.) Science and Culture in Europe, London: Science
Museum. .

Latour, B. and S. Woolgar (1986) Laboratory Life: the Construction of Scientific
Facts, Princeton, N.J.: Princeton University Press.

Laughlin, K. (1996) ‘Representing “Bhobal”’, in Marcus. ‘

Law, J. (1986) ‘On power and its tactics: a view from the sociology of science’,
Sociological Review, 34, 1, 1-35.

REFERENCES 285

(1994) Organizing Modernity, Oxford: Basil Blackwell.
(1991) (ed.) A Sociology of Monsters, London: Routledge.

Law, J. and J. Hassard (eds.) (1999) Actor Network Theory and After, Oxford: Basil
Blackwell.

Law, J. and A. Mol (eds.) (forthcoming) Complexities in Science, Technology and
Medicine, Durham, N.C.: Duke University Press. :

Leadbetter, C. (1999) Living on thin Air: the New Economy, London: Viking.

Lee, N. and S. Brown (1994) ‘Otherness and the actor-network: the undiscovered
continent’, American Behavioral Scientist, 37, 6, 772-790.

Lees, A. (1993) presentation given at conference on ‘Delivering the right to Know:
the implications of the Directive on the freedom of access to information on the
environment (90/313/EEC)’, London: Friends of the Earth.

Lefebvre, H. (1991) The Production of Space, Oxford: Basil Blackwell.

Lenin, VI. ([1918] 1992) State and Revolution (trans. R. Service), Harmondsworth:
Penguin.

© Levidow, L. (ed.) (1986) Radical Science Essays, London: Free Association

Books.

Levidow, L. and S. Carr (1996) ‘UK: disputing the boundaries of biotechnology
regulation’, Science and Public Policy, 23, 3, 164-170.

Levidow, L. and Young, R. (1984) ‘Exhibiting nuclear power: the science museum
cover-up’, Radical Science, 14, 53-79.

'Liddington, J. (1989) The Road to Greenbam Common: Feminism and Anti-

Militarism in Britain since 1820 Syracuse, N.Y.: Syracuse University Press.

Lindberg, L. (1963} The Political Dynamics of European Economic Integration,
Stanford, Calif.: Stanford University Press.

Llewelyn, M. (1997) ‘The legal protection of biotechnological inventions: an alter-
native approach’, European Intellectual Property Review, 3, 115-127.

Lloyd, 1. (1993) Information Technology Law, London: Butterworth.

Loader, B. (1997) (ed.) The Governance of Cyberspace, London: Routledge.

Lundqvist, L. (1980) The Hare and the Tortoise: Clean Air Policies in the United
States and Sweden, Ann Arbor, Mich.: University of Michigan Press.

Lury, C. (1993) Cultural Rights: Technology, Legality, Personality, London: Rout-
ledge.

Lynch, M. (1993) Scientific Practice and Ordinary Action: Ethnomethodology and
Social Studies of Science, Cambridge: Cambridge University Press.

Lynch, M. and S. Edgerton (1988) ‘Aesthetics and digital image processing: repre-
sentational craft in contemporary astronomy’, in G. Fyfe and J. Law (eds.)
Picturing Power: Visual Depiction and Social Relations, London: Routledge.

Lyotard, J.-F. (1984) The Postmodern Condition: a Report on Knowledge, Man-
chester: Manchester University Press.

MacCabe, C. (1992) ‘Subsidies, audiences, producers’, in D. Petrie (ed.) New Ques-
tions of British Cinema, London: BFI.

Macdonald, S. (1992) ‘Cultural imagining among museum visitors’, Museum
Management and Curatorship, 11, 4, 401-409, :

(1993) “Un nouveau “corps des visiteurs”: musées et changements culturels’,

Publics et Musées, 3, 13-27.



286 REFERENCES

(1997) ‘The museum as mirror: ethnographic reflections’, in A. James, J. Hockey
and A. Dawson (eds.) After Writing Culture: Epistemology and Praxis in Contem-
porary Anthropology, London: Routledge.

Macdonald, S. and R. Silverstone (1990) ‘Rewriting the museums’ fictions: taxo-
nomies, stories and readers’, Cultural Studies, 4, 2, 176-191.

(1992) “Science on display: the representation of scientific controversy in museum
exhibitions’, Public Understanding of Science, 1, 1, 69-87.

MacDonald, S., D. Assemakopoulos and R. Marschan-Piekkari (1999) In bed with a
stranger: finding partners for collaboration in ESPRIT’, paper presented at Science
Policy Support Group workshop on the European Context of UK Science Policy,
London.

MacKenzie, D. (1993) Inventing Accuracy: an Historical Sociology of Nuclear
Missile Guidance, Cambridge, Mass.: MIT Press.

(1996) Knowing Machines: Essays on Technical Change Cambridge, Mass.: MIT
Press.

(1999) ‘The Science Wars and the Past’s Quiet Voices’, Social Studies of Science,
29,2, 199-213.

MacKenzie, M., P. Keating and A. Cambrosio (1990) ‘Patents and free scientific
information in biotechnology: making monoclonal antibodies proprietary’,
Science, Technology and Human Values, 15, 65-83.

MacLeod, C. (1988} Inventing the Industrial Revolution: the English Patent System
1660-1800, Oxford: Clarendon Press.

(1996) ‘Concepts of invention and the patent controversy in Victorian Britain’,
in R. Fox (ed.) Technological Change: Methods and Themes in the History of
Technology, Amsterdam: Harwood Academic.

Majone, G. (1993a) ‘The European Community: an “independent fourth branch of
government”?’, EUI working paper SPS No. 93/9.

(1993b) “The European community: between social policy and social regulation’,
Journal of Common Market Studies, 31, 2, 153-169.

{1996a) ‘A European regulatory state?’, in J. Richardson (ed.) European Union:
Power and Policy-Making, London: Routledge.

Majone, G (ed) (1996b) Regulating Europe, London: Routledge.

Mann, M. (1986) Sources of Social Power, vol. I, Cambridge: Cambridge University
Press.

(1996) ‘Nation states in Europe and other continents: diversifying, developing,
not dying’, in G. Balakrishnan and B. Anderson (eds.) Mapping the Nation,
London: Verso. ,

Marcus, G. (1986) ‘Ethnography in the modern world system’, in Clifford and
Marcus (1986).
(1994) ‘“The modernist sensibility in recent ethnographic writing and the modernist
sensibility of montage’, in L. Taylor (ed.) Visualising Theory: Selected Essays fro
V.A.R 1990-1994, New York: Routledge.

Marcus, G. {ed.) (1995) Technoscientific Imaginaries, Chicago, 1ll.: Chicago Uni-
versity Press.

Marine Conservation Society (1997) The Good Beach Guide 1997, London: David

& Charles.

REFERENCES 287

Marsh, D. and R. A. W. Rhodes (1993) Polic } 171 :
, VA y Networks in British
Oxford: Oxford University Press. ) it Goverrmen,
MarFln, 'B. and J. Irv?ne (1983) “Assessing basic research: some partial indicators of
sc1§nt1ﬁc progress in radio astronomy’, Research Policy, 12, 61-90.
Martin, E.d( 1996) “Citadels, rhizomes and string figures’, in S. Aronowitz. B Martin-
sons and M. Menser (eds.) Technoscience and Cybercyl na
Yok Rt na Cyberculture, London and New
Marx, K. ([1852]1973) The Eighteenth Brumaire of Loui i
s ouis B
from Exile, London: Penguin. ! " monabarten in Surveys
([1939] 1973) Grundrisse: Foundations of a Critique of Political Econom
London: Penguin. >
Massey, D. (1992) “Politics and space/time’, New Left Review, 196, 65-84.
(19?5) Space, Place and Gender, Cambridge: Polity.
Maurice, R. (1973) TManagement aspects of the development of the Ariel 4 satellite’
Journal of the British Interplanetary Society, 26, 3, 129-134. ’
Maury, J.-P. (1994). Le Palais de la Découverte, Paris: Gallimard.
Mazey, S. and J. Richardson ( 1996) ‘EU policy-making: a garbage can or an antici-
patory consensul policy style’, in Meny et al. (1996).
Mazey, S. and J. Richardson (eds.) (1993) Lobbying i
, . n the E 7
Oxford: Oxford University Press. e ¢ roean Compminity
Mcdonald, M..(1996), ‘Unity in' diversities: some tensions in the construction of
Europe’, Social Anthropology, 4, 1, 47-60.
McKay, G. (1996) Senseless Acts of Beauty, London: Verso.
M;Kay, G. (ed.) (1998) DiY Culture: Party and Protest in Nineties Britain London:
erso. , .
McMu‘ller}, T. (19?6), presentation to workshop on ‘Public dissemination of air
qu_ahty information’, Middlesex University, 17 September.
M(itéza,z Culture and Sociery ( 1996) special issue on ‘Electronic democracy’,
Melh’lci‘ A. (1996) Challenging Codes: 7 jon i j
> 4 g Codes: Collective Action in the 1
Cambridge: Cambridge University Press. ¢ Information Age,
M;:ny, Y., P. Muller and J.-L. Quermonne {eds.) (1996) Adjusting to Europe: the
mpact of the European Union on National Institutions and Policies, London:
Routledge. ’ ‘
Merton, R. K. (1968) “Science and democratic social > 7
m, structure’, in § [
Soczal Structure, New York: Free Press. Hernes n Social Theory and
M1cha§l, M. (1992) ‘Lay discourses of science: science-in-general, science-in-
particular and self’, Science, Technology and Human Values, 17, 313-333.
é1996a) Constructing Identities: the Social, the Nonbhuman and Change, London:
age. ’ .
(1996b) ‘Ignoring science: discourses of i norance i i i
: : in the publ
science’, in Irwin and Wynne. ’ " e public understanding of
Mﬁler, D. and D. Slater (2000) The Internet: an Ethnographic Approach, Oxford:
erg. ’ ‘

Miller, M. (1995) The Third World in Global Environmental Politics, Buckin ham:
Open University. , ’ .



288 REFERENCES

Miller, P. (1992) ‘Accounting and objectivity: the invention of calculating selves and
calculable spaces’, in A. Megill {ed.) ‘Rethinking objectivity II’, Annals of Scholar-
ship, 9, 112, 61-86. .

Miller, P. and T. O’Leary (1996) ‘The Factory as Laboratory’, in Power (1996),

pp- 120-149.
Milward, A. (1992) The European Rescue of the Nation-State, London: Rout-
ledge.

Mitchell, K. (1997) ‘Transnational discourse: bringing geography back in’, Antipode,
29,2, 101-114.

Mol, A. (1999) ‘Ontological politics’, in ]. Law and J. Hassard (eds.) Actor Network
Theory and After, Oxford: Basil Blackwell. .
Mol, A. and J. Law (1994) ‘Regions, networks and fluids: anaemia and social

topology’, Social Studies of Science, 24, 4, 641-671.

Monnet, J. (1978) Memoirs, London: Collins. 4
Morley, D. and K. Robins (1995) Spaces of Identity: Global Media, Electronic
Landscapes, Cultural Boundaries, London: Routledge. '
Mouffe, C. (ed.) (1992) Dimensions of Radical Democracy: Pluralism, Citizenship,

Community, London: Verso. .

Mulgan, G. (1994a) Politics in an Anti-Political Age, Cambridge: Polity.

(1994b) “Networks for an open society’, Demos, 4, 2—-6. 4

Mulgan, G. (ed.) (1997) Life after Politics: New Thinking for the Twenty-First
Century, London: Fontana.

Mumford, L. (1970) The Myth of the Machine: the Pentagon of Power, New York:
Harcourt Brace Jovanovich.

Murphy, C. (1994) International Organization and Industrial Change: Global
Governance since 1850, Cambridge: Polity. '
Myerson, G. and Y. Rydin (1996) The Language of Environment: a New Rbetoric,

London: University College London Press.

Nash, C. (1992) “Interactive Media in Museums: Looking Backwards, Forwards and
Sideways’, Museumn Management and. Curatorship, 11, 2, 171-184.

Negt, O. and A. Kluge {[1972]1993) Public Sphere and Experience (tra‘ns. P.
Labanyi, J. O. Daniel and A. Oksiloff) Minneapolis, Minn.: University of
Minnesota Press.

Nelkin, D. (1984) Science as Intellectual Property: Who Controls Research? New
York: Macmillan.

Neunreither, K. (1993) ‘Subsidiarity as a guiding principle for European Community
activities’, Government and Opposition, 28, 2, 206-220.

Nietzsche, F. (1994) On the Geneology of Morality (trans. C. Diethe), Cambridge:
Cambridge University Press.

Noble, D. (1977) America by Design: Science, Technology and the Rise of Corporate
Capitalism, Oxford: Oxford University Press.

Norris, C. (1992) Uncritical Theory: Postmodernism, Intellectuals and the Gulf War,
London: Lawrence and Wishart.

OECD (1981) The Measurement of Scientific and Technical Activities: “The Frascati
manual’, Paris: OECD.

REFERENCES 289

O’Connell, J. (1993) ‘Metrology: the creation of universality by the circulation of
particulars’, Social Studies of Science, 23, 1, 129-173.

O’Conner, R. (1991) ‘Standards, regulations and quality assurance’, SAST report 2,
Brussels: CEC.

O’Malley, P., L. Weir and C. Shearing (1997) ‘Governmentality, criticism, politics’,
Economy and Society, 26, 4, 501-517.

O’Riordan, T. and A. Wheale (1989) ‘Administrative reorganisation and policy
change: the case of Her Majesty’s Inspectorate of pollution’, Public Administra-
tion, 67, 277-294.

Ortega y Gasset, J. ([1932] 1964) The Revolt of the Masses, New York: Norton.

Orwell, G. (1940) Down and Out in Paris and London, London: Penguin.

([1941] 1962) ‘England your England’, in The Lion and the Unicorn, London.

Osborne, P. (1995) The Politics of Time: Modernity and Avant-Garde, London: Verso.

Osborne, T. (1992) ‘Medicine and epistemology: Michel Foucault and the liberality

of clinical reason’, History of the Human Sciences, 5, 2, 63-93.

{1996) ‘Security and vitality: drains, liberalism and power in the nineteenth
century’, in Barry, Osborne and Rose, pp. 99-122.

(1997) Review of M Maffesoli “The time of the tribes’, Economy and Society,
26, 3.

(1998) Aspects of Enlightenment: Social Theory and the Ethics of Truth, London:
University College London Press.

" Osborne, T. and N. Rose (1997) ‘In the name of society, or three theses on the history

of social thought’, History of the Human Sciences, 10, 3, 87-104.
(1999) ‘Do the social sciences create phenomena?: the example of public opinion
research’, British Journal of Sociology, 50, 3, 367-396.

Owen, D. (1995) ‘Genealogy as exemplary critique’, Economy and Society, 24, 4,
489-506.

Pantell, M. (1999) ‘Unity-in-diversity: cultural policy and EU legitimacy’, in T, Ban-
choff and M. Smith (eds.) Legitimacy and the European Union: the Contested
Polity, London: Routledge.

Park, R. (1940) ‘News as a form of knowledge: a chapter in the sociology of know-
ledge’, American Journal of Sociology, 45, 5, 669-686.

Parry, B. (1999) “The Fate of the Collections: Revealing the Social and Spatial Dynam-
ics of Genetic Resource Use’, Unpublished PhD thesis, University of Cambridge.

Patel, P. and K. Pavitt (1987) ‘Is western Europe losing the technological race?’,
Research Policy, 16, 2—-4, 59-86.

Pelkmans, J. (1987) “The new approach to technical harmonization and standardiza-
tion’, Journal of Common Market Studies, 25, 3, 249-269.

Penn, A., B. Croxford, D. Banister and P. O’Sullivan (1996) ‘Effects of street
grid configuration on pedestrian exposure to vehicular pollution: civilising urban
traffic’, final report to the EPSRC GR/J50613.

Peters, T. (1992) Liberation Management: Necessary Disorganisation for the Nano-
second Nineties, London: Macmillan.

Phillips, A. (1995) Terrors and Experts, London: Faber and Faber.

Pick, D. (1993) Faces of Degeneration, Cambridge: Cambridge University Press.



290 REFERENCES REFERENCES 291

Pickering, A. (1995a) ‘Cyborg history and the World War II regime’, Perspecs
Science, 3, 1, 1-48.
(1995b) , The Mangle of Practice, Chicago, Ill.: Chicago University Press.

Pile, S. (1997) “Introduction: opposition, political identities and spaces of resi
in Pile and Keith (1997). ’

Pile, S. and M. Keith (eds.) (1997) Geographies of Resistance, London: Rou’tl,

Pinch, T. (1993) ‘“Testing-One, Two, Three ... Testing”: toward a sociolog:
testing’, Science, Technology and Human Values 18,1, 25-41.

Porter, T. (1986), The Rise of Statistical Thinking 1820 1900, Princeto
Princeton University Press.

Poste, G. (1995) “The case for genomic patenting’, Nature, 7 December, 378, 534-

Poster, M. (1990) The Mode of Information: Poststructuralism and Social C
Cambridge: Polity.

(1995) The Second Media Age, Cambridge: Polity. ,
(1996) ‘Databases as discourse, or electronic interpellation’, in P. Heelas, $
and P. Morris (eds) Detraditionalization, Oxford: Basil Blackwell, pp.277-29

Power, M. (1994) ‘From the science of accounts to the financial accountabil
science’, Science in Context, 7, 3, 355-387.
(1997) The Audit Society: Rituals of Verification, Oxford: Oxford Umver51ty Pr

Power, M. (ed.) (1996) Accounting and Science: Natural Inguiry and Commer
Reason, Cambridge: Cambridge University Press.

Prigogine, I. and L. Stengers (1984) Order out of Chaos, London: William Hemema

Prins, C. (1994) ‘The need to standardise in an EDI environment: balancing the leg
conditions and implications’, in Carr and Williams. .

Rabinow, P. (1989) French Modern: Norms and Forms of the Social Environmer
Cambridge, Mass.: MIT Press.
(1992) ‘Aurtificiality and Enlightenment: from Sociobiology to Biosociality®
J. Crary and S. Kwinter (eds.) Incorporations, New York: Zone.
(1996a) Making PCR: a Story othotechnology, Chicago, Ill.: Chicago Umv
Press.
(1996b) Essays on the Anthropology of Reason, Princeton, N.].: Prificeton
versity Press. L
(1999) -French DNA: Trouble in Purgatory, Chicago, Ill.: Chicago Universi
Press. '

Radford, T. {1996) ‘Poor cow’, London Review of Books, 5 September, 17-20.

Rajchman, J. (1998) Constructions, Cambridge, Mass.: MIT Press.

Reed, C. (1991) ‘Reverse engineering computer programs without infringing cop
r1ght European Intellectual Property Review, 13, 2, 47-53.

Reichardt, ]. (ed.) (1971) Cybernetics, Art and Ideas London Studio Vista.

Rhodes, R. (1997) Understanding Governance: Policy Networks, Reflexivi
Governance and Accountability, Buckingham: Open University Press.

Richardson, J. (1994) ‘EU water policy: uncertain agendas, shifting networks and
complex coalitions’, Environmental politics, 4, 4, 139-167.

Richardson, T. (1995) “Trans-European Networks: good news or bad for the peri
aral regions?’, in Proceedings of 23rd European Transport Forum 11-15/9/9
London: PTRC. ~

iemsdijk, J. van (1980) The Science Museum, London: The Science Museum.
obson; K. (1996) ‘Connecting science to the economic: accounting calculation and
the visibility of research and development’, in M. Power (ed.) Accounting and
- Science, Cambridge: Cambridge University Press.
ose,; M. (1993) Authors and Owners: the Conventional Copyright, Cambridge,
. Mass.: Harvard University Press.
2ose, N. (1994) ‘Expertise and the government of conduct’, Studies in Law, Power
_and Society, 14, 359-397.
{1996a) ‘Identity, genealogy, history’, in S. Hall and P. du Gay (eds.) Questions of
Cultural Identity, London: Sage.
(1996b) ‘Governing “advanced” liberal democracies’, in Barry, Osborne and Rose.
(1999) Powers of Freedom: Reframing Political Thought, Cambridge: Cambridge
_ University Press.
oseneil, S. (1995) Disarming Partriarchy: Feminism and Political Action at Green-
ham, Buckingham: Open University Press.
oss, A. (ed.) (1996) Science Wars, Durham, N.C.: Duke University Press.
0ss; G. (1995) Jacques Delors and European Integration, Cambridge: Polity.
oss, M. (1995) ‘Museums and controversy: the case of passive smoking’, Science as
Culture, 5, 1, 147-151.
:Roy, W. (1785 ) ‘An account of the measurement of a base on Hounselow Heath’,
Philosophbical Transactions of the Royal Society, LXXV, 385-480.
Royal Automobile Club (RAC) (1994) Memorandum 22 June 1994 in House of
Commons 1994b, 1-3.
Royal Commission on Environmental Pollution (1994), 18th report, Transport and
_the Environment, London: HMSO.
Ruberti, A. (1993) ‘Science in European Culture’, in J, Durant and J. Gregory (eds.)
Science and Culture in Europe, London: Science Museum.
Ruggie, J. (1993) “Territoriality and beyond: problematizing modernity in interna-
_tional relations’, International Organization, 47, 1, 139-174.
Rumford, C. (2000) European Cobesion: Contradictions in EU Integration, Basing-
stoke: Macmillan.
Rydin, Y. (1998) ‘“Managing urban air quality”: language and rational choice in
metropolitan governance’, Environment and Planning A, 30, 1429-1443.
Sadler, L. (1996) ‘The remote sensing of vehicles on British urban roads’, unpublished
MSc dissertation, University of Greenwich.
Samarajiva, R. and R. Shields (1997) ‘Telecommunication networks and social space:
“implications for research and policy and an exemplar’, Media, Culture and Society,
19, 4, 535-555.
Saunders, D. (1988) ‘Copyright and the legal relations of literature’, New Formations,
4,125-143.
(1992) Authorship and Copyright, London: Routledge.
Sawhney, H. (1996) ‘Information superhighway: metaphors as midwives’, Media,
 Culture and Society, 18, 2, 291-314.

Schaffer, S. (1992a) ‘Victorian metrology and its instrumentation: a manufactory of
ohms’, in R. Bud and S. Cozzens (eds.) Invisible Connections, Bellingham, Wash.:
SPIE.



292 ' REFERENCES REFERENCES 293

(1992b) “Self evidence’, Critical Inquiry, 18, 327-362.
(1993) “The consuming flame: electrical showmen and Tory mystics in the wi
of goods’, in J. Brewer and R. Porter (eds.) Consumption and World of Goo
London: Routledge.
(1994) From Physics to Anthropology and Back Again, Cambridge: Prlckly
Press. ,
(1995a) ‘Where experiments end: tabletop trials in Victorian astronomy
J. Buchwald.
(1995b) ‘Accurate measurement is an English science’, in M. N. Wise.
(1996) ‘Babbage’s dancer and the impresarios of mechanism’, in F Spufford an
J. Uglow (eds.) Cultural Babbage: Technology, Time and Invention, London a
and Faber. '
(1997) “Temporary contemporary: some puzzles of science in action’, in G: Farmel
and J. Carding (eds.) Here and Now: Contemporary Science and Techno o
Museums and Science Centres, London: Science Museum.
Schlesinger, P. (1991) Media, State and Nation, London: Sage. ,
Schmide, S. and R. Werle (1998) Coordinating Technology: Studies in'the Ir
national Standardization of Telecommunications, Cambridge, Mass.:
Press.
Schmitt, H. von Sydow (1988) ‘The basic strategies of the Commission’s W]
Paper’, in R. Bieber, J. P. Jacque and J. Weiler (eds.) One European Mar/eet> Ba
Baden: Nomos for the European Policy Unit, Florence.
Schwartz, C. (1983) More Work for Mother: the Ironies of Household Technolo,
from Open Hearth to Microiwave, New York: Basic Books.
Schwarz, B. (1996) ‘The cow and the unicorn’, Red Pepper, 26, 14-15.
Science Museum (1986) ‘Management Plan’, London: the National Muséum
Science and Industry.
Sclove, R. (1995) Democracy and Technology, New York: Guilford Press.
Serres, M. (1977) Hermeés IV: la distribution, Paris: Editions de Minuit.
(1995) The Natural Contract (trans. E. MacArthur and W. Paulson), Ann At}
Mich.: University of Michigan Press. .
Serres, M. with B. Latour (1995) Conversations on Science, Culture, and Time, An
Arbor, Mich.: University of Michigan Press.
Shapin, S. (1994) A Social History of Truth: Civility and Science in Seventeen
Century England, Chicago, Ill.: Chicago University Press.
Shapin, S. and S. Schatter (1985) Leviathan and the Air-pump: Hobbes, Boyle a
the Experimental Life, Princeton, N.].: Princeton University Press.
Shapiro, M. and H. Alker (eds.) (1996) Challenging Boundaries: Global Flow
Territorial Identities, Minneapolis, Minn.: University of Minnesota Press.
Sherman, B. (1996) ‘Governing science: patents and public sector research 1
M. Power, pp. 170-194.
Sherman, B. and A. Strowel (eds.) (1994) Of Authors and Origins: Essays, 0
Copyright Law, Oxford: Clarendon.
Shore, C. (2000) Building Furope: the Cultural Politics of European Integmtz
London: Routledge.

Shortland, M. (1987) ‘No business like show business’, Nature, 328, 213.

Shriimer, M. and P. David (1996) ‘Formal standards-setting for global telecommu-

_ nications and information services: towards institutional rennovation, or col-

lapse?’, background paper for ESRC/GEI programme workshop, London Business

_ School, May.

Silverstone, R. (1988) ‘Museums and the media: a theoretical and methodological

exploration’, The International Journal of Museumn Management and Curatorship

7,231-241.

(1992) ‘The medium is the museum: on objects and logics in times and spaces’, in

Durant (ed.), Museums and the Public Understanding of Science, London: Science

- Museum.

Silverstone, R. and E. Hirsch (eds.) (1992) Consuming Technologies: Media and

Information in Domestic Spaces, London: Routledge.

Sims, B. (1999) “‘Concrete practices: testing in an earthquake engineering laboratory’,

Social Studies of Science, 29, 4, 483-518.

Singleton, V. and M. Michael (1993) ‘Actor-networks and ambivalence: general

- practitioners in the UK cervical screening programme’, Social Studies of Science,

23,2, 227-264.

kolnikoff, E. (1993) The Elusive Transformation: Science, Technology and the

Evolution of International Politics, Princeton, N.J.: Princeton University Press.

Slater, D. (1995) ‘Photography and modern vision: the spectacle of “natural magic™’

 in'C. Jenks (ed.) Visual Culture, London: Routledge.

(1997) Consumer Culture and Modernity, Cambridge: Polity.

- [1998) “Trading sexpics on IRC: embodiment and authenticity on the Internet’,

Body and Society, 4, 4, 91-117.

Sleator, A. (1997) The Human Genome Project, Gene Therapy, and Patenting, House

_ of Commons Library, Science and Environment Section, Research Paper 97/128.
Smith, D. and S. Wright (eds.) (1999) Whose Europe? The Turn Towards

Democracy, Oxford: Basil Blackwell.

Social Text (1996) Special issue on the ‘Science Wars’, 14, 1 and 2, 1-252.

Sokal, A.-and J. Bricmont {(1998) Postmodern Imposters, London: Profile.

olman, D. (ed.) (1996) Air Aware: an Improved ‘Exhaust Watch® Scheme for Air

Quality Monitoring Zones, London: Southwark Council.

Southwark Council (1996) The Challenge of Air Quality: the Air Aware Guide,

CD-ROM, London: Life Support Productions.

Spivak, G. (1998) ‘Gender and international studies’, Millennium, 27, 4, 809-832.
pufford, F. and . Uglow (eds.) (1996) Cultural Babbage: Technology, Invention and

_ Time, London: Faber and Faber.

Stamper, J. W. (1989) “The galerie of machines of the 1889 Paris World’s Fair’,

. Technology and Culture, 30, 2, 330-353.

Star, S. L. (1991) ‘Power, technology and the phenomenology of conventions: on

_ being allergic to onions’, in Law (1991).

star; S. L. and J. Griesemer (1989) ‘Institutional Ecology, “translations” and boun-

- dary objects: amateurs and professionals in Berkeley’s museum of vertebrate

zoology, 1907-39", Social Studies of Science, 19, 3, 387-420.



294 REFERENCES REFERENCES 295

Stengers, 1. (1997) Power and Invention: Situating Science, Minneapolis; M
University of Minnesota Press.
Sternberg, J. (1985) ‘EXOSAT — a service to the astronomical community
P. Glaeser (ed.) The Role of Data in Scientific Progress, Amsterdam; Els
Science Publishers.
Sternberg, J., N. White, P. Bar and C. Osborne (1986) “The EXOSAT Observa
log’, Noordwijk: ESA.
Stevenson, J. (1987) “The Philosophy Behind Launch Pad’, Science Museum;, ]ourna
of Education and Museums, 8, 18-20.
(1994) Gettlng to Grips’, Museums Journal, May, 30-32.
Stocking, G. (1983) Observers Observed: Essays on Ethnographic Fieldwo
Madison, Wis.: Wisconsion University Press. ,
Stone, A. R. (1995) ‘Innocence and awakening: cyberdammerung at the A'h1
Research Laboratory’, in G. Marcus.
Stoneman, P. (1987) The Economic Analysis of Technology Policy, Oxford: Claren
don Press. :
Strange, S. (1996) The Retreat of the State: the Diffusion of Power in the Worle
Economy, Cambridge: Cambridge University Press. '
Strathern, M. (1987) ‘Out of context: the persuasive fictions of anthropolog
Current Anthropology, 28, 3, 251-281.
(1988) The Gender of the Gift, Berkeley, Calif.: California University Press ,
(1992a) Reproducing the Future: Anthropology, Kinship and the New Reproduc
tive Technologies, Manchester: Manchester University Press.
(1992b) After Nature: English Kinship in the Late Twentieth Century, Cambrldge
Cambridge University Press.
(1994) ‘Knowing Oceania: constituting knowledge and identities’, conferen o
the European society for oceanists, Basel, December.
(1995) The Relation: Issues in Complexity and Scale, Cambridge: Prickly Pea

Tang; P. (1995a) “Institutional instability, governance and telematics’, Review: of
International Political Economy, 2, 4, Autumn, 567-599.

- {1995b) “Intellectual property rights and the internet: the future needs work’,
ntermedia, 23, 4, 22-25.

(1997) “‘Multimedia information products and services: a need for cybercops?’, in
Loader.

Tassin, E. (1992) ‘Europe: a political community?’, in Mouffe (1992), pp. 169-192.
Tassy, J. and C. Dambini (1997) ‘Intellectual property rights and the support of
_scientific research’, European Review, 5, 193-204.

Teague, P.'and J. Grahl (1992) Industrial Relations and European Integration,
. London: Lawrence and Wishart.

Thackray, A. (1998) Private Science, Biotechnology and the Rise of the Molecular
Sciences, Philadelphia, Penn.: University of Pennsylvania Press.

hatcher, M. (1989) ‘Speech given at the Royal Society annual dinner, 27 September
1988, Science and Public Affairs, 4, 3~9.

Thibaut, G. and J. Capporiccio (1995) “The importance of co-operation between
European cities for air quality management’, in Southwark Council Breath Life
into Europe, 9-10 May: ‘Europe Day’.

‘hird Battle of Newbury (1996) A Quick Introduction to Protesting Against the
Newbury ‘Bypass’, Newbury: Third Battle of Newbury. http://www.gn.apc.org/
newbury/protest/. ‘

hoburn, N. (2000) ‘Minor politics and the refusal of work’, unpublished PhD thesis,
University of London.

i’Thomas G. (n.d.) “The National Museum of Science and Industry: facing the future’,

. mimeo.

Thomas, N.(1991) Entangled Objects: Exchange, Material Culture and Colonialism
__inthe Pacific, Cambridge, Mass.: Harvard University Press.

homas, S. (1993), ‘Global perspective 2010: the case of biotechnology’, FAST

Press. report FOP330, Brussels: CEC.
(1996) “Cutting the network’, Journal of the Royal Anthropological Instztute, 2, Thomas, S., A. Davies, N. Birtwhistle, S. Crowther and J. Burke (1996) ‘Ownership
517-536. of the human genome’, Nature 380, 4 April, 387-388.

(1996/7) ‘From Improvement to Enhancement’, Cambridge Anthropology,
3, 1-21.
(1999) Property, Substance and Effect: Anthropological Essays on Persons an
Things, London: Athlone.
Straus, J. (1997) The Present State of the Patent System in the European Um
Luxembourg: Office for the Official Publications of the European Communitie
Straw, W. (1991) ‘Systems of articulation, logics of change: communities and sce
in popular music’, Cultural Studies, 5, 3, 368-388. ,
Svatos, M. (1996) ‘Blotechnology and the utilitarian argument for patents '
E.F Paul F. Miller and J. Paul (eds.) Scientific Innovation, Philosophy and Publi
Policy, Cambridge: Cambridge University Press.
Sylvester, C. (1994) Feminist Theory and International Relations in a Postmode"'
Era, Cambridge: Cambridge University Press.
Tagg, J. (1991) ‘Globalization, totalization and the discursive field’, in King.

_ Thompson, G. (1992) “The evolution of the managed economy in Europe’, Economy
and Society, 21, 2, 129-51.

Thompson, G., J. Frances, R. Levacic and J. Mitchell (eds.) (1991) Markets, Hier-
_ archies and Networks: the Coordination of Social Life, London: Sage.
hompson, J. B. (1995) The Media and Modernity: a Social Theory of the Media,
Cambridge: Polity.
Thrift, N. (1996) ‘Inhuman geographies: landscapes of speed, light and power’, in
_ Spatial Formations, London: Sage.
(1999) “The place of complexity’, Theory, Culture and Society, 16, 3, 31-69.
Tomas, D. (1995) “Feedback and cybernetics: reimaging the body in the age of
cybernetics’, in M. Featherstone and R. Burrows (eds.) Cyberspace/cyberbodies/
cyberpunk. London: Sage.

Tonkiss, F. (1996), ‘Economic government and the city’, unpublished PhD thesis,
_ University of London.



296 REFERENCES REFERENCES 297

Touraine, A. (1981) The Voice and the Eye: an Analysis of Social Moveme
Cambridge: Cambridge University Press.
Traweek, S. (1988) Beamtimes and Lifetimes: the World of High-Energy Phystczs
Cambridge, Mass.: Harvard University Press.
Tsagarousianou, R., D. Tambini and C. Bryan (eds.) (1998) Cyberdemocracy: Tec
nology, Cities and Civic Networks, London: Routledge.
Tsoukalis, L. (1993) The New European Economy: the Politics and Economzc
Integmtzon 2nd edn, Oxford: Oxford University Press. .
Turney, J. (19923) ‘“Thinking about the human genome project’, Science as Culture, 4
2,282-294. :
(1998) Frankenstein’s Footsteps: Science, Genetics and Popular Cultire, Ne"’
Haven, Conn.: Yale University Press.
Virilio, P. (1989) War and Cinema: the Logistics of Perception, London: Verso.
(1990) ‘Cateract Surgery: Cinema in the Year 2000°, in A. Kuhn (ed.) Alieri Zon
Cultural Theory and Contemporary Science Fiction Cinema, London: Verso.
 (1991) The Lost Dimension (trans. D. Moshenberg), New York: Semiotext(e).
Walket, R. B. J. (1993) Inside/Outside: International Relations as Political Theory,
Cambridge: Cambridge University Press. ,
Ward, S. and R. Williams (1997) ‘From hierarchy to networks? Sub-central govers
ment and EU urban environment policy’, Journal of Common Market Stidies, 3
3, 439-464.
Weale, A. (1992) The New Politics of Pollution, Manchester: Manchester University
Press.
Weatherill, S. (1995) Law and Integration in the European Union, Oxford: Clarc
don Press.
Weber, M. (1948) ‘Bureaucracy’ in H. H. Gerth and C. Wright Mills (eds.) From Ma
Weber: Essays in Sociology, London: Routledge and Kegan Paul.
Webster, N. (1926) The Socialist Network, London.
~ Weiler, J. (1999) A Constitution for Europe: ‘Do the New Clothes bave an Emporer’
and Other Essays, Cambridge: Cambridge University Press.
Wehlau, A. (1994) ‘Software. protection under European Community Law’, in Carr
and Williams.
Weyergraf-Serra, C. and M. Buskirk (1991) The Destruction of Tilted Arc: Doer
ments, Cambridge, MA: MIT Press. ,
Wheale, P., R. von Schomberg and P. Glasner (eds.) (1998), The Social Managene
of Genetic Engineering, Aldershot: Ashgate. .
Whitehead, A. N. (1929) Process and Reality, London: Macmillan.
([1926] 1985) Science and the Modern World, London: Free Association Books
Williams, R. (1981) Culture, London: Fontana.
(1989) Resources of Hope, London: Verso.
Winner, L. (1977) Autonomous Technology: Technics-Out-of-Control as a Theme n
Political Thought, Cambridge, Mass.: MIT Press.
Winner, L. (ed.) (1992) Democracy in a Technological Society, Dordrecht: Kluwer
Wise, J. M. (1997) Exploring Technology and Social Space, London: Sage.
Wise, M. N. (1988) ‘Mediating machines’, Science in Context, 2, 1, 77-113.

Wise, M. N. (ed.) (1995) The Values of Precision Princeton, N.J.: Princeton Uni-

versity Press.

Wise, M. N. and C. Smith (1986) ‘Measurement, work and industry in Lord Kelvin’s

~Britain’, Historical Studies in the Physical Sciences, 17, 147-173.

_ Witigenstein, L. (1969) On Certainty, Oxford: Basil Blackwell.

Wolff, J. (1991) ‘The global and the specific: reconciling conflicting theories of
culture’, in King.

Wollen, P. (1993) Raiding the Icebox: Reflections on Twentieth- Century Culture,
London: Verso.

~ Wollen, T. (1993) “The bigger the better: from cinemascope to IMAX, in Hayward

~and Wollen (1993}, pp. 10-30.

_ Woolgar, S. (1976) “Writing an intellectual history of scientific development: the use

of discovery accounts’, Social Studies of Science, 6, 3—4, 395-422.

Wright, P. (1995) The Village that Died for England: the Strange Story of Tynebam,

. London: Johnathan Cape.

. Wynne, - (1992a) ‘Carving out science (and politics) in the regulatory jungle’, Social
Studies of Science, 22, 4, 745-758.

- (1992b) ‘Mlsunderstood misunderstandings: social identities and the public

uptake of science’, Public Understanding of Science, 1, 3, 281-304.

{1993) ‘Public uptake of science: a case for 1nst1tut10nal reﬂexwlty , Public Under-

- standing of Science, 2, 4, 321-337.

(1996) ‘Patronising Joe Public’, Times Higher, April 12.

_ Young, R. (1985) Darwin’s Metaphor: Nature’s Place in Victorian Culture, Cam-

bridge: Cambridge University Press.

Zabusky, S. (1995) Launching Europe: an Ethnography of European Cooperation in

~ Space Science, Princeton, N.].: Princeton University Press.

Zizek, S. (1997) The Plague of Fantasies, London: Verso.

_(1998) “The inherent transgression’, Cultural Values, 2, 1, 1-17.
(1999) “You May?V’, London Review of Books, 18 March, 3-6.



INDEX

# in page number reference refers to notes

abattoir hygiene, standardisation, 82

advertising, 179

After Nature, M. Strathern, 83

Agamben, G., 33, 194-5, 196, 207 .

air quality, 155-8, 172, 202-3; public
awareness, 168; and public health,
169-71

air quality data, Department of the
Environment, 157

air quality monitoring, 31

air quality monitoring zone, London,
155-6, 158, 159, 160

air-pump, replication, 77-8

~ Alder, K., 197-8

Aldermaston, 181

American Natural History Museum, 56

American Patent and Trademark Office,
114

anthropology, 55-6, 58-9

anti-nuclear demonstrations, 45

anti-road protests, 32-3, 45, 178,
192-3, 205-6; ideology, 184-5; and
the media, 187-91; Newbury bypass,
180-3, 185, 186-7

Appadurai, A., 25, 156; ‘Disjuncture
and difference in the global cultural
economy’, 37-8, 130

arrangements, 10-11, 218(n38)

art markets, 39

Artbypass, Friends of the Farth, 183

audit society, 132

automatic licence plate reader (ALPR),;,

160 j

Ballard, J.G., 45
bathing water, and European

environmental regulation, 75-8,81

Beaubourg project, 142, 143, 144
Beck, U., 205, 218(n55)

Beer, G., 14

Bennett, J., 77

Bennett, T., 133

Berlin Wall, 95

biotechnology, 212; and intellectual -

property, 114-15

The Birth of the Clinic, M. Foucault, ,

56,57
Black Atlantic, P. Gilroy, 38
Blair, Tony, 132
Boas, E, 56
borders, 43—4; of states, 41
Born, G., 110
Boulez, Pierre, 143
boundaries, 202
Bourdieu, P., 94, 141

bovine spongiform encephalopathy =

(BSE), 82
Bristol 2000, 133, 138

Britain: Conservative Party 228(n17);

interactivity, 139; military strategy,
44-5 .
British empire, security, 44

British Interactives Group (BiG), 132,
138 .
 British Museum, 151
Burchell, D., 127
Burchell, G., 82
bureaucracy, 65; in Europe, 84, 94,100,
and the European Union, 65, 67
bureaucrats, capacities of, 13
Butler, J., 177, 199

Callon, M., 12, 16, 33, 82, 87, 95, 173,
175, 200

‘Cambrosio, A., 52

Canada, weather maps, 224(n63)

capitalist economy, 12

capitalism, 229(n34)

Cassis de Dijon, 74, 230(n50)

Castells, M., 27; Information Age, 101

Cellule de Prospective, 94-5, 99, 100

centralised control, 12-13

Centre for European Nuclear Research
(CERN), 117

~ Channel tunnel, 83

~ Chard, C,, 58

. Chicago School, 58

chocolate, quality standards, 72

citizenship, 127-31

 The Coming Community, G. Agamben,

194-5, 196, 207

_ communication, 48-9
_communications theory, 130
_ computer programs, European directive

on legal protection, 111

- computer software, 212; definition of

originality, 109; and intellectual’
- property rights, 108-12; mutability,
110

: topyright law, Europe, 109
Cossons, N., 134
Council of Ministers, 70

Cresson, Fdith, 1-2
Criminal Justice Act, 181

culture, 133; in the European

Commission, 97; in the European
Union, 65-6
Culture Directorate, 66

INDE X

‘Cybernetic Serendipity’ (exhibition),
136-7

cybernetics, 130

‘cyborg manifesto’, 265(n19)

‘cyborg regime’, 46

David, Paul, 53, 79
Davy, Humphry, 121
de Certeau, Michel, 145
de Montebello, Phillipe, 131
defensive innovation, 212
Délacéte, G., 137
delegation, in Europe, 73-5
Deleuze, G., 19, 129, 200, 213
Delors, Jacques, 88, 89, 94
democracy, and new technology, 127
democratic empowerment, 135
demonstration: concept, 32; political
object of, 193-6; types of, 177-8
demonstrations: anti-nuclear, 45; anti-
road protests, 32-3, 45, 178, 180-3,
184-5, 186-91, 192-3, 205-6;
political demonstrations, 176;
scientific demonstrations, 176
Department of the Environment, 167;
air-quality data, 157
diagrams, defined, 19
discipline, and interactivity, 14850
Discipline and Punish, M. Foucault, 19,
56, 148
‘Disjuncture and difference in the global
cultural economy’, A. Appadurai,
37-8
diversity, in Europe, 97-8
‘docile bodies’, 148
Dolezal, Nick, 159
The Dynamic Earth, Edinburgh, 132

Edelman, B., 109

Eder, K., 191

education, networks, 29-30
Elam, M., 44

electrical communications, 40
electronic defence industry, 112
emissions testing, 160-66
empiricism, 21-2

299



300

empowerment, 247(n48); and
interactivity, 136

encryption techniques, 11112

engineering, and revolution, 197

Engels, Friedrich, 66

environment, and health, 4

ESPRIT, 236(n36)

ethnographic research methods, 224

ethnography, 55-6, 176, 177

Euratom treaty, 60, 226(n101)

Eurometrics project, 246(n17)

Europe: copyright law, 109; diversity,
92, 97-8; ‘information society’, 91-2;
institutions and networks, 88-93; and
intellectual property rights (IPR), 107;
knowledge-based society, 1-2; and the
network model, 88-93; networks,
235(n32); political structure, 90;
scale, 99; science museums, 130;
scientific and technological zone, 71

European Collaborative Science,
Industry and Technology Exhibitors
(ECSITE), 138

European Commission, 169; ‘A New
Order for Global Communication’,
122; corruption, 227(n10); culture,
97; directive on legal protection of
computer programs, 111; Directorate
General for the Science, Research and
Development, 93~101; Green Paper
on the Urban Environment, 158

European Commission of Human
Rights, 81

European Community, 2; and
information technology, 236(n36)

European Environment Agency, 170

European environmental regulations,
and bathing water, 75-8

European Patent Office, 114

European Regional Development
Fund, 69

European Union, 19, 48, 155, 156, 204;
as an economic space, 70;
bureaucracy, 63, 67, 84, 94; culture,
65-6; delegation in, 73-35;
harmonisation, 68-72, 83, 103; LIFE

INDEX

General Programme for the Removal of
Technical Trade Barriers, 74

_ geographical-political argument, 200
. Germany, copyright law, 109-10
Giddens, A., 168, 216(n3)

_ Gilroy, P, 38

_global culture, 130

_ global economy, 221(n2)

_ global environment conferences, 95
 global society, 37

. globalisation, 1-2, 43, 59-61;
__~importance, 60

_ Goffman, E., 23

~ Goodison, Sir Nicholas, 131-3

. Government: Foucault’s account, 5-6;
and opposition, 17.5-7; and politics,
28-33; and science, 4-5

~ Green, B., 178-9

_ Greenham Common, 181

Greenpeace, 60,206

Gregory, R., 137, 139

_ Grosz, E.,”170

 Growth, Competitiveness and
Employment (White paper), 88

programme, 158; mobility within; 70
82, 192; as a network state, 101<2;
and networks, 27; patent protection,
107-8; ‘1992’ project, 70~71; as'a
regulatory state, 68; single-market
programme, 70, 78; social dimension,
81; technical standards, 26, 64, 71-2,
74-5; technological zone, 66-7,
78-80, 83-4 '

European X-ray Observatory Satellite
(EXOSAT), 117-20, 121 -

evolution, 14

Exploratorium, San Francisco, 135-7,
138, 146

Exploratory, Bristol, 137, 139 ,

expression and idea, in copyright law
110

FAST (Forecasting and assessment of
science and technology), 94-5, 96, 99

feedback, 14, 142

feminism, 262(n55)

firms, 225(n66)

flexible zones, 559 .

Foucault, M., 5-6, 19, 30, 175, 185,
194; The Birth of the Clinic, 56, 57;
Discipline and Punish, 19, 56, 148
work on government, 199-200"

frame, definition, 17

frames, 249(n67); and markets, 82

France: air quality, 171; nuclear
weapons tests, 59-60

Freeman, C., 97

French Revolution, 197-8

Friends of the Earth, 4, 167; and 4ir
quality monitoring, 157; Artbypass,
183; at Newbury, 191

Fuel Efﬁc1ency Automobile Test (FEAT)
159, 165

. Habermas, J., 179, 201

Hacking, 1., 202

Haddon, Alfred, 56

Haldane, J.B.S., 128

Hansen, M., 188

Haraway, D., 11, 113, 193

harmonlsatlon, 25 6, 64, 67-8, 68-72;

costs, 71; and delegatlon, 73-5; and

Europe, 78, 83, 103; and markets, 83;

_and motor vehicles, 231(n62); politics

-of, 80-2; regional harmonisation, 69;

~and the social domain, 81; timing,
78-9

health, and environment, 4

Heinich, N., 142

High Definition Television (HDTV),
standardisation, 79

high-energy physics, 52; and intellectual
property rights, 117

Hirsch, E., 181

Galison, P., 130
‘gateways’, 53, 55
gaze, concept of the; 56

General Agreement on Tariffs and Trade
(GATT), 113

INDEX

301

Hirst, P., 185

homosexual age of consent, 81

House Un-American Activities
Committee, 135

human-genome project, and patents,
113-16

idea and expression, in copyright law,
110

indigenous medicines, 39

industrial standardisation, 51

industrial technological zones, 49-50

information, 48-9, 153-5, 172-3;
production, 153-4; regulative and
constitutive, 251(n1); regulatory
effects, 153

Information Age, M. Castells, 101

information technology, and the
European Community, 236(#236)

innovation, 27-8, 104, 105; defensive
innovation, 212; and government,
229(n33); national systems, 224(n65);
and testing and demonstration,
266(n34)

Institut de Recherche et de Coordination
Acoustique/Musique (IRCAM), 143

Institut Louis Pasteur de Lille, 76, 81

Institute of Contemporary Arts (ICA),
136

institutions, 64-5, 199

instrumental rationality, 8

intellectual capital, 129

intellectual property, 49-52; and
biotechnology, 114-135; claims to,
106, 240(n6); global framework,
241(n11)

intellectual property law, 122

intellectual property rights, 278, 50,
103, 104-7, 204; and computer
software, 108—12; and Europe, 107;
and high-energy physics, 117; and
nuclear physics, 117; and ownership,
120; and research, 116; and space
research, 117-20, 121

intelligence, attributed to machines, 9



302 INDE X

interactive technology, 29-30, 127,
128-9

interactivity, 29-30, 129-38, 147-8,
150-51, 200, 211; Britain, 139;
definition 249(x72); and discipline,
148-50; and empowerment, 136; and
museums, 30-1, 131-48, 151

international relations theory, 239(n84)

International Telecommunications
Union (ITU), 78, 113, 231(n66)

Internet, 41, 54-5

interpassivity, 140

invention, 24, 27-8, 104, 201, 210-14;
financial incentives, 112-13;
indicators of inventiveness, 211; and
technical change, 212

journalism, 58

Kaldor, M., 44

Keating , P., 52

Keenan, Thomas, 198

Kinnock, Neil, 180

Kluge, Alexander, 188

knowledge, 1

knowledge-based society, 236(rn43);
Europe, 1-2

La Villette, 30; Cité des Enfants, 137;
Cité des Sciences et de LIndustrie,
137, 142-4, 145-6; La Géode,
145-6

‘laboratory effect’, 76-7

labour-process theory, 94

Latour, B., 12, 33, 40, 43, 95, 175, 200

Law, J., 57, 87, 131

Lefebvre, H., 181

liberal political thought, 10

LIFE programme, European Union, 158,
171

London Science Museum, 134, 141;
Launch Pad gallery, 137, 139;
Materials Gallery, 138; Wellcome
gallery, 132

Lyotard, J.-E, 143, 150

Maastricht Treaty, 69, 90, 99, 180

machines, attribution of intelligerice; 9 -

McLuhan, M., 144 '

macro social order, 20-1

Majone, G., 26-7, 68, 72, 198

Major, John, 161

Making PCR, P. Rabinow, 212

Malinowski, Bronislaw, 55

management theory, 233(n10)

Marcus, G., 24

markets: and frames, 82; and
harmonisation, 83; technological,
82-4

mass media, and national identity, 48

media, and anti-road protests, 187-91

media studies, 48-9, 224(n60)

medicine, 56~7

medicines, indigenous, 39

Meny, Y. et al, 67

metaphor, 14

Microsoft, 225(n72)

military security, 44

Miller, Peter, 69, 202

misplaced concreteness, 58

mobile telephones, 71 ,

mobility, within Europe, 70, 82, 192

Mol, A, 57

MOT tests, 161, 1623

motor vehicles, and harmonisation,
231(n62)

museums, 131-5, 202; American

Natural History Museum, 56; British

Museum, 151; entry charges,
247(n40); and interactivity, 30-31,
131-48, 151; La Villette, 30, 137,
142-4, 145-6; London Science
Museum, 132, 134, 137, 138, 139,
141; National Museum of Science'and
Industry, 30; Natural History
Museum, 138; science museums,
129-30, 133, 135, 139, 147-8
Myerson, G., 157

NASA, 46
National Bureau of Standards, 51
national culture, 49

INDEX 303

national identity, and mass media, 48

National Lottery, 133

National Museum of Science and
Industry, 30

national technological zones, 46~7

NATO, 46

Natural History Museum, Earth Gallery,
138

Negt, O. and Kluge, A., Public Sphere
and Experience, 188

neo-liberalism, 82

nétwork model, and Europe, 88-93

network technology, 29

networks, 11-20, 53, 67-8, 85-8, 200,
211; in education, 29-30; and
European institutions, 88-93;
European networks, 235(n32); and
the European Union, 27; political
function, 86; political networks,

101-2

‘A New Order for global
Communication’, European
Commission, 122

new technology, 213-14; and
democracy, 127

“Newcastle International Centre for Life,

132-3
1992’ project, Europe, 70-1

_ Noble, David, 50-1

Nollet, J.A., 131
non-tariff barriers, 70
Norris, Stephen, 162

~nuclear physics, and intellectual

property rights, 117
nuclear research, 96

v

= O’Leary, Ted, 202

on-line discussion groups, 54--5

OncoMouse, 121

Oppenheimer, Frank, 1335, 136

opposition, 6; and politics, 206

order, national and international,
42-3

organic mechanism, 154

Osborne, T., 57

Ownership: and intellectual property
rights, 120; of technologies, 17-18

Park, R.E., 58

partners, 89

patent protection, in the European
Union, 107-8

patent system, 105

patenting, of genetic materials, 114, 121

patents, 210, 213; and computer
software, 108; and the human-genome
project, 113-16

Pickering, A., 46

political anatomy, 131, 151

political demonstrations, 176, 205-6

political networks, 101-2

political participation, 127

political protest, 175-6

political structure, Europe, 90

politico-technical institutions, 8

politics, 204-5; and government, 28--33;
of harmonisation, 80-2; and
opposition, 206; and the political,
207; and science, 171-3, 208~9; and
scientific research, 208; and
technology, 7-10

politics of harmonisation, 80-2

pollution, 16-17, 32, 41-2, 209; public
awareness, 168, see also air quality;
water quality

Poster, M., 128, 150

Power, M., 47, 132

precision, 227(n4)

private technological zones, 50

problematisation, 88, 93; defined, 87

properties, 214-15

protests, 6; anti-road protests, 32-3,
178, 180-3, 184-5, 192--3; Fairmile,
A30, 186, 189-90

psychoanalysis, 16

public health, and air quality, 169-71

public political arena, 9-10

Public Sphere and Experience, O. Negt
and A. Kluge, 188

publicity, 179

purification, 43, 222(n33)



304 INDEX

Rabinow, P., Making PCR, 21213

Red Pepper (magazine), 190

regional harmonisation, 69

regulation, 46-8, 223(n9)

regulatory effects, information, 153

regulatory science, 256(#n73)

‘regulatory state’, 267

remote sensing air quality tests,
161-7

research: and intellectual property
rights, 116; and monitoring, 47-8

research and development, and technical
activity, 24-5

resistance, 221(n108)

revolution, and engineering, 197

Rip, Arie, 87

Rivers, William Halse Pitt, 56

Rose, N., 135

Roy, W., 62

Royal Automobile Club (RAC), 163

Royal Greenwich Observatory, 138

Ruberti, A., 92, 98

Rydin, Y., 157, 172

safety standards, 47

Saunders, D., 109

Schaffer, S., 55, 56, 77, 202

science, 128-9; attitude of Margaret
Thatcher, 229(n35); and government,
4-35; and political thought, 10; and
politics, 171-3, 208-9; studies, 12

Science Museum see London Science
Museum

science museums, 129-30, 133, 135,
147-8; criticisms, 139; Europe, 130
political anatomy of museum visitors,
131

scientific demonstrations, 176, 194

scientific expertise, political function,
28-9

scientific literacy, 245(n4)

scientific research, and politics, 208

security, 44; economic and social, 46-7;
military, Britain, 44-5

Serres, M., 40

Shapin, S., 77, 178

Silverstone, R., 145

Single European Act, 84

single-market programme, Europe,
70, 71

sites of calculation, 202 ‘

SMOG DOG (air testing device), 159,
160, 165

social institutions, and technology, 8

social life, irreducibility, 21

‘social movement industry’, 191

social regulation, 232(n78)

social theory, 22

society: concepts, 21; and technology,
101

Soete, Luc, 97

sovereign power, 19, 63

space: in science and technology, 202;
striated space, 43, 223(n34)

space research, and intellectual property
rights, 117-20, 121

spaces: and lines of flow, 37-8; in
scientific and technical practice, 57

spatialising projects, 67

Spinelli, Altiero, 90

Squall (magazine), 190

standardisation, 18, 25-6, 51, 62—4, 84,

204; abattoir hygiene, 82; benefits and
dangers, 57-8; chocolate, 72; High
Definition Television (HDTV), 79;
industrial standardisation, 51; in
industry 227(n5); measurement
standards, 62-3; and technological
zones, 63; typewriter keyboard, 79

state: concepts of, 21; as a geographical
territory, 43; as a machine, 5

states, 42-3; borders of, 41; nation
states, 221(n9), 221(n22)

Stedman, Don, 159

Strathern, M., 2, 11, 54, 99, 106, 120,
153; After Nature, 83

Straw, W., 38, 130

striated space, 43, 223(n34)

subsidiarity, 90, 99, 238(n74)

suffragette movement, 178-9

surveillance, 249(n76)

INDE X 305

Tang, P., 78
technical activity, and research and
development, 24-5

~technical barriers, 50

technical change, and invention, 212

technical circulation, forms, 40

technical devices, 9, 10-11; in political
life, 19; spacial connectedness, 12

- technical information, demand for, 31-2

technical practices, relation to
government, 5

technical standardisation: European
Union, 64; in Europe, 71-2, 74-5; and
water quality monitoring, 77

technological blockages, 18, 59

- ~technological citizenship, 127-31

technological connections, 39, 39-40
technological market, 82~4

“technological rights of access, 50

technological society, 201; concept, 2

technological spaces, 3, 37-8

technological zones, 25-8, 37-61,
203-4; blockage of access, 53;
definition, 122; demarcation, 120;
ends, 41-2, 52-5, 61; entry to, S3—4;
European, 66-7, 78-80, 8§3—4,
203-4; flexible, 55-9; global, 60-61;

+ industrial, 49-50; and intellectual

property rights, 106; localised, 52;
national, 43, 46-7; private, 50;
protection, 45; and standardisation,
63; and territorial boundaries,
40-1, 49-50; uniformity, 41;
unstableness, 41

technologies, potential, 210

“technology: concept, 9; ownership,
17-18; and politics, 7-10; regulation

. of flow, 25; and society, 101; studies,

12; and training, 1

technonationalism, 44

technoscapes, 25, 37-42

territorial boundaries, and technological
zones, 49-50

territory: concept, 38-9; and security, 44

Thatcher, Margaret, 71, 84, 90; attitude
towards science, 229(n335)

Thomas, G., 137-8

Thomas, S., 105

Tiananmen Square, 194--5, 196

Torres Straits, 56

training, and technology, 1

Trans-European Networks (TENs), 180,
259(n21)

Transport Research Laboratory, 163

Traweek, S., 52

Treaty of Rome, 69, 70

truth, 192, 206

Tschumi, Bernard, 143

typewriter keyboard, standardisation,
79

United States: air quality monitoring,
157; defence, 45-6

value added, 236(n43)

vehicle emissions, 160-6

vehicles, and harmonisation, 231(n62)
Virilio, P, 145, 156

Warsaw Pact, 46

water quality monitoring, 75-8, 81,
206; ‘laboratory effect’, 767

weapons systems, 44

Weber, M., 13

Whitehead, A.N., 58, 154

Wiener, Norbert, 130

Williams, R., 97

Wollen, P., 39

World Health Organisation (WHO),
158, 169, 170

World Intellectual Property
Organisation (WIPO), 105, 113

World Trade Organisation (WTO), 78

Zizek, S., 31, 140



	08
	97
	43

