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Since the mid-1970s, biotechnology has been established world-
wide as a “key technology of the future” — as the core of a new
bioindustry. While biotechnology has developed as a transnation-
al technology, it has been subject to existing or emerging arrange-
ments of governance at national, regional, supra-, and interna-
tional levels. At the same time, manifold and intense social con-
troversies have formed as a reaction to contentious issues. Thus,
biotechnology has increasingly become an object of — and a factor
in — the global technology race, the international or regional
competition between regimes, and a critical public debate.

In the mid-1970s, neo-liberalism has experienced an upturn,
too. Since then, neo-liberalism in various forms has become hege-
monic, although it has remained disputed. In my view, although
the careers of neo-liberalism and of biotechnology are distinct,
they cannot be considered simply as separate developments. Their
development not only exhibits a contingent simultaneity but it is
shaped by interdependent factors. The analysis of the relationship
between neo-liberalism and the development of biotechnology is
a central aim of my long-term research project — “The Generation
and Shaping of Biotechnology: The Neo-liberal Configuration of
Functions and Forms of Technological Regimes in Comparative
Perspective (USA-Germany/EU)”.! Surprisingly, the co-evolution

1 I have developed this project over the years, first, when working as a Research Fellow at
the Social Science Research Centre Berlin (WZB) (Barben 1997a, 1997b, 1997¢, 1998a,
1998b, 1999a, 1999b, 1999c; Barben and Abels 2000), then as a Fellow of the Institute
for Advanced Studies on Science, Technology and Society in Graz. Since October 2000,
the project has been funded by a “Habilitation” stipend from the German Science
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of biotechnology and neo-liberalism has not been sufficiently ana-
lysed while, at the same time, business orientation or deregulation
— both of which are associated with neo-liberalism — have been
prominent issues in the public and academic debate. To appro-
priately understand neo-liberalism as well as its impacts on the
social configuration of biotechnology constitutes a task of consider-
able theoretical and empirical complexity. Above all, neo-liberalism
has to be understood in a non-essentialist way — otherwise it will
be nothing but an over-simplifying concept. Thus, it needs to be
analysed, how neo-liberal principles related to the “free market
society” are constituted and are articulated under specific historical
and political circumstances. This requires unravelling the alter-
ing meanings of neo-liberalism in different contexts of space and
time, in different policy fields and as concerns different actors. It
is in the context of such questions that my research project evolves:
It primarily aims at reaching a closer understanding of the pat-
terns that govern the biotechnological revolution — patterns that
concern technological, social, and political change. The develop-
ment of biotechnology is being observed in relation to its institu-
tional framing and its social appropriation. As a consequence, the
social configuration of biotechnology can be evaluated with
regard to the coherence of and the tensions in the emerging tech-
nological regime — in other words, in terms of its efficiency, legiti-
macy or hegemony.

In this paper, the co-evolution of neo-liberalism and biotech-
nology will remain in the background and surface only occasionally
(for a first overview see Barben 1997c, 1998a). Instead, I will
unfold the theoretical and empirical complexity of the topic under

Foundation (DFG), and the research has been carried out at the Centre for Technology and
Society (ZTG) at the Technical University of Berlin and at the Cenre for Global Chance
and Governance at Rutgers University (New Jersey, USA). I am most grateful for the re-
search opportunities provided.
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investigation by focusing on selected issues. First, I will expose
two main elements of the analytical framework: the approach of
social studies of science and technology and that of comparative
regime analysis (1.). Second, I will outline some characteristic ele-
ments of the governance of biotechnology in comparative perspec-
tive — in respect to the historical and political context, the config-
uration of the biotechnology regime, and the distribution of
governance capacities among the different actors (2.). Finally, I
will present conclusions as well as an outlook on the future of bio-
technology, on transnational technology governance, and on per-
spectives of social scientific exploration (3.).

1. Elements of the analytical frame work
1.1 Social studies of science and technology

Within the social sciences my project, above all, draws a link be-
tween sociology and political science. It contributes to the field of
science, technology, and society studies (STS-studies) in analysing
the relevance of society for the development of technology and in
combining theoretical and empirical work related to a particular
techno-science, biotechnology. Alongside the many differences
among the inter-/disciplinary approaches of STS-studies, a shared
interest and common orientations can be found. Thus, science and
technology are not to be treated as given, as “black boxes”, instead
they must be “opened up” by elaborating how they are socially
shaped; the interrelations between science, technology, and society
have to be investigated with regard to the question how they
determine or influence each other; science and technology are to be
regarded as contingent constructions, i.e. as specifically made, and
as operating and evolving within a horizon of alternative options
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(Winner 1977; Latour and Woolgar 1986; Kohler-Koch 1986;
Woolgar 1988; Weingart 1989; Dierkes and Hoffmann 1992;
Rammert 1993, 1994; Jasanoff et al. 1995; Martinsen and Simonis
1995).

My research — as well as most of STS-studies — is levelled
against technological as well as against social determinism or
reductionism, which implies that both the technological and the
social dimensions have to be considered in their connectivity. Yet,
as with every postulate, one must examine critically whether its
methodological requirements are actually met in a particular re-
search approach, or in its findings. For instance, the strong op-
position against technological determinism can lead to severe
problems of social determinism, which — contrary to the initial
intentions — arise in the case that the factors shaping science and
technology are attributed in a one-sided way to social processes.
Accordingly, social constructivist perspectives, which are most
influential among STS-studies, occur in quite different articulations
— with respect to the characteristics of and the relations between
science and technology, institutions and organisations, action and
interactivity, or nature and culture. While cognitivistic and socio-
logical exaggerations have occurred, social constructivist science
and technology studies have made an important contribution in
putting objectivism and positivism epistemologically as well as
empirically into relative terms. Yet, it remains a crucial task to
reveal the discursive nature of science and technology and to ac-
knowledge scientific truth claims. Additionally, instead of reducing
the interest in science and technology to that of the corresponding
set of knowledge or tools, the various substantive and practical
aspects of science and technology have to be conceptionalised
(Heintz 1998; Lenoir 1997; Pickering 1992).

Instead the analytical dimensions of science and technology,
institutions, discourses, and practices need to be integrated. In



The Global Configuration of the Biotechnology Regime in Comparative Perspective 45

correspondence with the subject and the analytical perspective of
my project, conceptual interfaces with science and engineering
thus have to be adopted. For together with biotechnology, an
institutional framework has evolved that has been a matter of
strategic importance for the shaping of biotechnology and has
been a source of manifold conflicts. Thus, on the one hand, it is
the process of institutional framing that decides how biotechno-
logical potentials and applications unfold. On the other hand, it
is biotechnology itself and its potentials that set requirements
and limitations for the institutional framework.

1.2 Comparative regime analysis of biotechnology

When investigating the social configuration of biotechnology one
needs to deal with the specific articulations of science and technol-
ogy, of institutions and organisations, of discourses and practices.
For this purpose, I propose a regime analytic approach. In a first
instance, the regime concept refers only to the basic sociological
notion that institutionalised social structures, practices, and mean-
ings are mutually determined and re-shaped. Although this seems to be
a simple idea, it is crucial to overcome the (all too often assumed to
be clear-cut) distinctions between structures and actions, between
facts and beliefs, or between interests and ideas. In other words,
regimes are arrangements of regulated as well as regulating institu-
tional structures, practices, and discourses. The notion of a biotech-
nology regime refers to such dimensions and supposes that they are
shaping biotechnology while, at the same time, being shaped by
biotechnology. This implies that biotechnology itself can be inter-
preted as a regime, by presenting it as the result and starting point of
structuring effects — one need only think of the inclusion of bio-scien-
tific processes in the insurance business or of the socio-economic
implications of agricultural technologies. Biotechnology and the
biotechnological regime are thus not simply opposed to each other



46 Daniel Barben

(in the sense of technology versus institution): they are interwoven.
They mark an articulation that is open to contradictions, tensions,
and alternative possibilities. The significance of biotechnology is
therefore determined by a set of factors, which effect in different
functional dimensions and stages, marking the generation, regula-
tion, and enculturation of biotechnology.

Comparison is an important analytical tool (both with regard to
science and technology and to politics or social institutions), which
helps to avoid essentialist assumptions. My project is designed as an
international comparison between the USA and Germany (or the EU
where necessary). The USA has been the leading country in almost
every relevant aspect of the biotechnology development and there-
fore constitutes a prominent case of reference. Germany, in contrast,
is an important country that has been trying to catch-up in this
specific scientific and industrial field. In addition, the project aims
at reconstructing nternational and transnational developments. Under
the condition of a globalising economy this is a necessary comple-
mentary step, one of the reasons being that global transformations
in general and the case of biotechnology development in particular
cannot be understood adequately without taking into account the
global South.

In addition to the national, supranational and international
levels of regime analysis (with nation states, supranational and
international organisations being the main political units), the
comparative approach carves out yet another layer by considering
the different areas that constitute the biotechnology regime.
Generally, the biotechnology regime comprises elements that are
biotechnology specific respectively non-specific such as regulations
that are relevant to biotechnology but are not exclusively directed
at it (for instance regulations regarding trade or environmental
issues). According to my analysis, the following areas constitute the
biotechnology regime: innovation, risk management, patenting, bioethics,
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biodiversity, and acceptance policy. These areas represent substantially
different articulations of technological, institutional, discursive,
and practical elements. At the same time, they portray complex
issue-areas, i.e. bundles of the questions that are at stake. The areas
are obtained by observing the conflicts around biotechnology; thus,
they are not simply given and self-evident. Correspondingly, it is of
fundamental importance to ask wherher the list of regime areas is com-
plete and how their arrangement is to be conceived of. All areas affect
the generation and shaping of biotechnology as well as the way it
is embedded in society. How the areas contribute to the generation,
regulation and enculturation of biotechnology is an empirical ques-
tion that depends on how they are organised and working. A basic
analytical idea consists of asserting that primary functions are articu-
lated in the areas of the biotechnology regime, and that functional
interdependencies link up the different areas. It is a task of social theo-
ry to determine the general importance of a specific regime area. As
a consequence, the reconstruction of the biotechnology regime has
to be carried out by unfolding, both, arguments from social theory
and observations from empirical research (see 2.). This procedure is
intended to perform a fundamental methodological task: to enable
a functional analysis that moves beyond functionalism — i.e. to recon-
struct functions and their realisation instead of presupposing and
deducing them.

Moreover, another level of comparison refers to biotechnology
itself in two different ways, firstly by addressing the different sectors
of biotechnology and secondly by comparing biotechnology with
other technologies. In the project presented here, besides consider-
ing biotechnology as a unifying concept, I refer to its two main
sectors, namely biomedicine and agricultural biotechnology,
depending on the issues that are relevant to a particular regime
area. Comparison between biotechnology and ozher high or low tech-
nologies is not carried out for practical reasons (for a comparison
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between biotechnology and information and telecommunications
technology see Barben and Behrens 2001).

A regime analytical approach starts out from the observation
that “regimes” occur in a variety of contexts; the different concepts
that come into play have neither been synthesised nor have they
been brought into a more comprehensive perspective. Thus, in the
context of social development, regimes are spoken of as “urban
regimes” or as “national modernisation regimes”; when distin-
guishing between forms of political rule, “democratic regimes” are
contrasted with “authoritarian regimes”, for example; with respect
to regulation of the global economy, one refers to the “global cur-
rency regime”, e.g. the Bretton Woods system as established after
World War II, or the “global trade regime” as currently represented
by the WTO (World Trade Organization); with regard to forms of
business organisation, “company regimes” are differentiated, for
instance, according to various types to combine functional and
scalar hierarchies; in the face of international conflicts or global
problems, forms of negotiating and managing disputes have been
established as regimes, as in the case of the nuclear arms race be-
tween the USA and the USSR during the Cold War or in the case
of “environmental” or “climate regimes”.

The predominance of the regime concept of international
relations in social science is a source of common misunderstand-
ings. Correspondingly, despite the multifarious contexts of use,
regime analysis is frequently restricted to international politics in
political science, and, in other disciplines, it is presented as being
of relevance primarily to political science. When applying the
idea of a generalised regime analysis a set of categories is needed
to integrate the different thematic and conceptual contexts. Since
there exist various theoretical traditions of regime analysis, diver-
gent concepts and perspectives can be employed, but these must
be adapted to specific purposes. As any analysis that is not sup-
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posed to be a general theory, regime analysis relies on the subject
of inquiry with the consequence that the design of the theory has
to be outlined according to its peculiarities.? With regard to the
analysis of the biotechnology regime, the approach of theory
building consists of generalising and of specifying regime analytic
concepts. The fact that the biotechnology regime concerns differ-
ent levels and areas and, thereby, different configurations of
actors, can be reflected by referring to a variety of theory traditions.
I propose reference to the following approaches in particular:
The concept of a “technological regime” has been developed
above all within evolutionary and institutional economics (Nelson and
Winter 1977; Dosi 1982; Dosi and Orsenigo 1988; Freeman and
Soete 1997) where it co-exists with the concepts “technological
paradigm” and “technological path”. Thus, the importance of
technologies is seen in terms of certain production methods, of
technological change along certain development paths and of tech-
nological revolutions — which are caused also by paradigms whose
productivity and innovative capacities have been exhausted, for
example. Also of interest is the “techno-economic paradigm” concept
(Perez 1983) which does not refer to a particular industry, but to
groups of industries or branches, especially applying to electricity
or computer technology, but also to biotechnology. A great num-
ber of new applications arise from such paradigms, at the levels of
both product and process; they are based on views of technological

2 In the following section I do not attempt to evaluate existing approaches of regime
theory and develop them further towards a general theory. Instead, by using the bio-
technology development as an example, a heuristically revealing and theoretically
extensible analysis can be sketched out. Biotechnology policy is a suitable subject for
reflecting on an integral frame of regime analysis, as biotechnology, due to its charac-
teristics as a cross-sectoral technology, involves a series of further policy areas, such as
health, agriculture or the environment, and also covers various areas and forms of re-
gime. Thus, the contexts of earlier regime theory discussions — regional or national
development regimes, forms and styles of government, trade, production and environ-
mental regimes — can be examined at the same time.
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or investment decisions, which have become common currency to
the extent that, on the one hand, alternative paths of development
become excluded while, on the other hand, efficient large-scale
production is made possible within the chosen framework. The
power of techno-economic paradigms relies on the influence of
standards and textbook knowledge, on the availability of inexpen-
sive components and raw materials, on effective infrastructures
and education systems, on large-scale production, experienced
management, technological expectations, and trends. Once all
these elements have been successfully established and are support-
ed by a series of political and social institutions, they may become
a technological regime. Such a regime can predominate for several
decades (Freeman 1993: 313) up to the point where it enters an
epochal crisis and is gradually replaced by a new regime. Since this
is a structural crisis of regime compatibility, the emergence of a
new techno-economic paradigm goes hand in hand with broader
institutional change. From the perspective of this theoretical
approach, patterns and aspects of biotechnology’s early stages of
development can be illuminated. For example, it allows to address
the extent to which bioscientific and biotechnological approaches
constitute a new technological paradigm (which encompasses the
various fields of application) or in how far they are able to do so
only for certain fields of application or for certain lines of research
and development (R&D) alone. Furthermore, it enables to ask
which are the options that are realised instead of others, which
paths are thus taken and which alternatives are excluded. Finally,
the nature of the connections with other high-impact technologies
such as information and communications technologies can be
observed, as well as the accompanying new divisions of labour and
institutional innovations or transformations which start to emerge.
Another important focus of research is the concept of “National
Systems of Innovation” (Nelson 1993) which has the disadvantage
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that social as well as cultural determinations are not considered
adequately with regard to an integral analysis.

Concepts for the analysis of regulatory regimes in particular are
provided by actor-centred institutionalism. These analyses are fruitful
inter alia because they are often drawn up in comparative perspec-
tives and address the relationships between the political and the
economic along with their specific institutional and organisational
manifestations and their mediation with collective or individual
actors (such as corporatism, neo-corporatism, etc.). This approach
aims at determining the specific functions, capacities, and limita-
tions of regulatory regimes (Mayntz 1995; Mayntz and Scharpf
1995; Scharpf 1988, 1996). The main analytical interest of actor-
centred institutionalism, however, lies in a conceptualisation of the
ways in which actors from different social areas develop networks of
negotiation and co-operation across area boundaries in the light of
certain problems, an approach that aims at drawing conclusions
concerning capacities of problem solving or political control.
While this particular focus is not of central importance for my pro-
ject, I will refer to the typologies of regulatory systems and styles
as provided by comparative policy analyses. These are increasingly
developed with regard to the theme of regime competition in the
context of globalisation and the subsequent reconfiguration of the
“varieties of capitalism” — for instance the “Rhine” or “Anglo-
Saxon” model of capitalism (Crouch and Streeck 1997).

In addition, the discussion of regimes in international politics is
profitable above all in cases in which a need for international regu-
lation is asserted (Krasner 1983; Keohane and Nye 1989; Kohler-
Koch 1986; Rittberger 1990; Keeley 1990). In the case of biotech-
nology, this primarily holds in the context of negotiations and agree-
ments on trade, biosafety, biodiversity, and bioethics. International
regimes are concerned with more all-embracing problems, in cases
where the actors involved exhibit differing or opposing interests,
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preferences and expectations, and where problem management is
oriented around certain principles and procedures, norms and goals.
Since the concept of regimes as developed in international politics
predominates, this is problematical for theorising, insofar as a more
general validity is then given to a sub-disciplinary concept, above all
with respect to reality; as a consequence, conflicts with the potential
to escalate into war influence our understanding of regimes far
beyond their original context — that of the Cold War (Kohler-Koch
and Schaber 1994; Sakamoto 1994). In these cases, it is in the form
of the regime — i.e. certain negotiation and co-operation structures
aimed at reaching compromise — within which it appears desirable
to integrate the conflicting actors. In most other cases, including
international politics, it is rather the specific properties of regimes
on which their description with respect to functional performance
and effect depends.

Since there are still deficits with regard to the conceptualisa-
tion of the global level, recourse must be made to international poli-
tical economics and world systems analysis (Cox 1987, 1997; Gill
1997; Gill and Mittelman 1997; Altvater and Mahnkopf 1996;
Amin et al. 1982). Important contributions have been made with
regard to both a better theoretical and empirical understanding of
global economic and political transformations, and the reconfigu-
ration of the capitalist world order. After all, developments in
individual societies cannot be adequately understood without
bringing in the world system as the highest, all-embracing level
of analysis.

Contributions from the (French) regulation theory implicitly con-
tain a concept of technological regimes while the black box of sci-
ence and technology remains closed. The reference to this research
approach, whose emphasis lies more on economics, sociology or
political science, is motivated above all by its potential in terms of
social theory. This results from its analysis of specific phases of the
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capitalist social formation, of the relationships between economy,
politics and policy, culture, etc. with respect to their organisation
and dominance, of their epochal crises and transitional processes
(Lipietz 1985, 1993; Hiibner 1989; Demirovic, Krebs, and
Sablowski 1992; Jessop 1995; Hirsch 1998; Lipietz 1998). This
approach works with a central distinction between regime of accumu-
lation and mode of regulation: The regime of accumulation is char-
acterised by the distribution of wealth between capital and labour,
the distribution between consumption, saving, and investment —
i.e. the determination of volumes and the composition of the effec-
tive demand — and the connections between capitalist and non-capi-
talist forms of production. The mode of regulation is characterised by
a series of institutional forms, concerned with credit and other
financial relationships, types of competition and property law, the
link between labour and wages, the relationships between state and
economy and to the international economy. Together with the
“industrial paradigm” concept, which refers to the dominant princi-
ples of organisation of labour, of management methods and technol-
ogies, those two concepts constitute a “development model”. These con-
cepts — the mode of regulation being the central one, enclosing the
others — are directed at the changing relationships and in-/compat-
ibilities between the development of the forces of production and
the work force, the modes of production and consumption, the insti-
tutional forms and political or economic strategies — in order to
draw conclusions about the specifics of the social formation, for
example, or to compare transformations from Fordism to post-
Fordism in individual nation states.

In comparison to regulation theory, a shift in emphasis consists
of drawing a more clear distinction between the generation, the regula-
tion, and the enculturation of biotechnology. Although they have been
applied at a different level, the distinctions drawn in regulation
theory tend to neglect the cultural dimension as well as, up to a cer-



54 Daniel Barben

tain extent, the dimension of state regulation by subsuming both
under the term “mode of regulation”. State regulation is a constitu-
tive element of biotechnological industrialisation, while, at the
same time, it shapes the legal and institutional framework within
which biotechnological applications are introduced into society.
Since this is not the same process as enculturation, enculturation
consists rather of a variety of forms of adaptation and appropriation.
The analytic emphasis on state regulation and enculturation thus
also addresses the reasons for the long, hard struggle over the If and
How of national, supra- and international regulations, as well as the
fact that biotechnology is, on the one hand, not yet encultured in
practice but that, on the other hand, it receives its social significance
in the enculturation processes.

In a form similar and appropriate to regime analysis, the ap-
proach of governance analysis emphasises the existence of interrela-
tions between social structures and actions. Unlike the traditional
approach of political analysis, whose subject matter is government in
the sense of organisation and functions of state ministries and
administrations, the focus of governance analysis is wider.
Generally, governance refers to processes of governing, control-
ling, directing, or shaping; it is not restricted to activities of state
organisations but gives rise to the question of what actors in which
social contexts dispose of what capacities of action and power. In
other words, by analysing governance the fact is emphasised that
government is neither a given nor exclusive to state organisations;
instead, it is oriented towards the reproduction of power and the
social distribution of government powers.> The discourse on glob-
al governance became widespread in the early 1990s (Global

3 “Governance” is an English term that has also found its way into German, not merely
as a fashionable concept, but simply as one that is not easy to translate. Since, in gener-
al, basic concepts both in reality and in the social sciences — like “government” or
“state” — often denote very different things in different languages, this causes particu-
lar difficulties for comparative research.
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Governance 1995; Rosenau 1992; Messner and Nuscheler 1996;
Brand et al. 2000; Miirle 1998). First of all, it refers to the major
global problems of humanity such as the degradation of the envi-
ronment, disease and poverty and, after the end of the bipolar
world order of the Cold War era it deals with the search for a new,
sustainable world order. Thus, the “global governance” approach is
oriented towards a configuration of actors and institutions that —
in one way or another, in different social contexts, and from the
local to the international level — is concerned with the government
of problems. As in other influential and appealing discourses, dif-
ferent lines of argument and options for action encounter each
other. It certainly makes a considerable difference whether global
governance is approached predominantly from an empirical-ana-
lytic, a normative-emphatic, or a political-strategic perspective
(Brunnengriber and Stock 1999).

2. The governance of biotechnology in
comparative perspective

2.1 Historical and political context

Within the last thirty years, two hbistorical points of transition bundle
major events that have had repercussions also with regard to the
social configuration of biotechnology.

The economic crisis that emerged in the years 1973 to 1975
turned out to be of a systemic nature. The crisis was followed by
deep social transformations and reconfigurations as indicated, for
instance, by the end of the Bretton Woods world currency regime,
by the “crisis of the Fordist welfare state”, and by the “end of the
social democratic age”. By way of the “limits of growth” not only
the economic limits of a particular social model but also the insu-
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perable ecological limits to growth-oriented economics became
articulated. It was during this period that the upturn of neo-lib-
eral political strategies took place, initially in Great Britain and
the USA, aiming at a restructuring of societies driven by the “free
market”. Simultaneously, the new social movements acquired an
increased significance by criticising predominant modes of pro-
duction and by propagating alternative ways of life. Against this
backdrop the first experiment of “gene manipulation” succeeded,
and the famous Asilomar conferences took place, dedicated to the
assessment of the risks inherent in genetic engineering as well as
of appropriate safety measures. The period 1973-75 marks the first
context in which biotechnological innovation and risk manage-
ment became shaped. Biotechnology worked as a paradigmatic
technology with respect to which contradictory perspectives were
applied regarding the “limits of growth” and the “growth at
limits”.*

In the period between 1989 and 1992, the post World-War-II
world order came to an end with the collapse of despotic state
socialism. Market-oriented social transformations, which seemed to
be without any alternative followed both in the former socialist
countries and in the “Third World”. Correspondingly, a boost in
economic globalisation involved intensified competition between
nations and regions regarding their competitiveness. However, this
period of accelerated social change has also experienced important
initiatives towards a globally sustainable development (i.e. con-
cerning environmental protection, economic development, and

4 Accordingly, the significance of biotechnology is projected by its ability to shift the
limits of the predominant model of social development from inside by eliminating the
problems accumulated and by opening non-problematic perspectives for future expan-
sion. On the other hand, biotechnology is perceived not only as a wrong answer to, but
rather as an expression of the pending catastrophe, which will fail to achieve a sustain-
able social model and, instead, produce a latge number of follow-up problems (Barben

1999a).
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social justice) as represented above all by the United Nations
Conference on Environment and Development in Rio de Janeiro.
This development gave rise to a partial reorganisation of the arenas
and actors in international politics, including an increased recogni-
tion of non-governmental organisations (NGOs) and of actors on a
local level. As a consequence, the course of economic globalisation
and global politics marks a battlefield for neo-liberal strategies and
strategies of global governance. Biotechnology has become inter-
woven with this constellation in many ways: as a contested “key
technology of the future” linked to many areas of science and the
economy and therefore of importance to the future position of
countries; or with regard to the access to, the use and protection of
biological diversity or the global patent regime. The period 1989-
92 marks another expansion of neo-liberalism by liberalisation and
deregulation policies both at the international and national levels.
At the same time, it represents an increased promotion of problem
solving and dispute settlement mechanisms.

The arguments in the biotechnology debate up to date have
been shaped by three seemingly irreconcilable positions: First, the
primary aim of the position of the neo-liberal market-oriented release of
biotechnology is to allow the scientific and technological exploitation
of biology to proceed as fast and as unhindered as possible. This
involves the existence of excessive expectations of the unique fea-
sibility and commercialisation potential of genetic engineering.
Second, the position of environmentally or ethically motivated demands
[or the restriction (or even probibition) of biotechnology initially refers to
experiences from the conflicts around nuclear power (where for a
long time the risks had been denied) and is supported by symbol-
ic associations such as equating “splitting the atom” and “splicing
the gene”, both of which are symbols of an infringement of a sacri-
lege. Excessive expectations of the unique risk and feasibility
potential of genetic engineering thereby fuelled apocalyptic vi-
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sions. Third, the position of searching for technological, economic, and
social alternatives is above all inspired by the efforts to promote
sustainable development. This position is dedicated to a broad
range of tasks and combines social with technological approaches.
In this perspective, both a sustainable biotechnology and sustain-
able alternatives to biotechnology are envisaged. In historical
practice, these positions are articulated differently depending on
balances of power, time, and regional context.

2.2 The social configuration of the biotechnology regime

Against this historical and political background, the configuration
of the biotechnology regime will be outlined by sketching the
basic functions and characteristics of the various regime areas —
innovation, risk management, patenting, biodiversity, bioethics,
and acceptance policy —, and by exploring how biotechnology
governance has been shaped on the national (USA-Germany), the
supranational (EU), and the international level.

A widely held definition of biotechnology, which has been in
use since the mid-1980s only, emerged, above all, at the instigation
of the OECD (Organisation for Economic Co-operation and
Development) to simplify international comparison and co-ordination.
According to the definition established, biotechnology is the inte-
grated application of a wide range of scientific and technical dis-
ciplines — such as molecular biology, microbiology, cell-biology,
biochemistry, and engineering — to utilise the metabolic processes
of organisms, cells or parts thereof to provide goods or services
(Bull, Holt, and Lilly 1982; Bud 1993). This general notion is
open to underlying dynamic changes. The basic structure of bio-
technology as a cross-sectoral technology encompasses emerging new
and existing old areas of science and technology — i.e. it can be
applied in various areas such as medicine, agriculture, food proc-
essing, environmental protection, energy and raw materials supply.
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The function of innovation — which is necessary under capitalist
conditions — consists of creating new products or more efficient proc-
esses. While differences among national innovation systems have
become apparent in comparative perspective, the biotechnological
innovation regimes are characterised by common features such as
new forms of cooperation between universities and industry, inten-
sified technology transfer, entrepreneurial science and academics,
venture capital financing of start-ups, small and medium-sized
companies as innovation environment for industrial concerns
(Kenney 1986; OTA 1990). In addition, the role of regions (i.e.
regionally concentrated capacities) and alliances between science,
industry, administration, and finance are of significant importance.

In case of attempts to catch up in modernisation, the building
of regional capacity is often promoted by government initiatives.
Prominent German examples are the establishment of genetics
centres in Munich, Heidelberg, Cologne, and Berlin in 1984, or
the BioRegio competition concluded in 1996, where — with an eye
on Boston/Cambridge and the San Francisco Bay area — regional
development plans and alliances between science, state adminis-
trations, industry, and banks were promoted by the Federal
Ministry for Research and Technology. This Ministry has generally
played a central role as initiator in the expansion and coordination
of a powerful R&D infrastructure. In Germany, both, a continuity
of corporatist patterns (yet superimposed by tendencies towards a
“competitive corporatism”) and an imitation of elements of the US
innovation regime, reflected above all in the creation of a venture
capital market and the promotion of start-ups, can be observed
(Dolata 2000). The USA continues to be leading in the generation
of bioscience and biotechnology as well as in their translation into
commercial products. From the beginning, state agencies have
played an important role in building an innovation-oriented regu-
latory framework and, since the mid-1980s, they were engaged in
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the promotion of agricultural biotechnology, which had lagged
behind biomedicine. On the supra-national level of the EU, bio-
technological R&D programmes have been increasingly promoted
since the 1980s; however, they have remained modest in comparison
with the national programmes. Of great importance is the genome
and, above all, the human genome research since this is considered
to be the major research project in biology and medicine, relevant
to the fundamental understanding of life processes and a wide
variety of applications. Together with the project of mapping and
sequencing the entire human genome, complex structures of inter-
/national cooperation and competition have emerged since the end
of the 1980s — i.e. initially national projects have become coop-
erative international projects while competitive rivalry has continued
to exist, at least to some extent (Abels 2000a, 2000b). Inter-
national organisations have played only a minor role in biotechno-
logical innovation with the exception of the major role played by
the OECD in projecting biotechnology as a key technology and in
constituting a forum for policy formulation with respect to risk
management or patenting. The international regime on biological
weapons is a special case (Lederberg 1999) in that it is intended
to prevent highly dangerous developments by, at the same time,
establishing institutional restrictions and finding possible techno-
logical counter-measures.

Generally, the biotechnological innovation regime has been
shaped by the world market-oriented technology race and by
transnational or transregional competition between regimes.

In liberal societies and states, risk management has been in-
stitutionalised with the function to regulate existing or potential
dangers that result from innovation practices. Risk regulation
both enables and restricts innovation. Risk management is crucial
with respect to economic efficiency as well as the way a technology
is integrated into the environment and society. As characteristic
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regime elements, the principles of “the freedom of research” and
of “the freedom of the market” are put into relation with “pre-
cautionary principles” regarding the protection of health and the
environment. From the very start, it has been a main area of con-
flict; the disputes were generally concerned with the extent to
which these principles were applied and were in conflict with
each other or not. The central regulatory mechanism for
determining and evaluating risks is the “dominant state of science
and technology” which sets standards for what is considered to be
“scientifically appropriate”. Connected to it we find the “precau-
tionary principle” which is justified by a certain level of scientific
uncertainty. As a consequence, law, science, and the economy are
articulated in a particular manner. Space for political manoeuvre
exists also within a liberal framework. However, the ways in
which this space is defined and used depends on constitutional
traditions and, even more so, on political projects and on balances
of power.

On an international level, the USA has acted as a model for
the regulation of biotechnology. Both in the USA and in other
countries, the different areas of risk management — research and
production within closed systems, the deliberate release of geneti-
cally modified organisms into the environment, and the intro-
duction of genetically engineered products onto the market —
have been built up in a subsequent and uneven way. In interna-
tional comparison, there have remained or emerged significant
peculiarities (Cantley 1995). A specific feature of the German
approach to risk management consists, for example, of genetic
engineering being regulated by a dedicated law instead of inte-
grating the provisions relevant to genetic engineering into ex-
isting regulatory frameworks (such as the regulation of toxic sub-
stances). The EU has developed into an increasingly important
regulatory framework, a task that has been complicated by the
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simultaneous establishment of, both, the EU as a political system
(with the need to adjust the different national positions) and of
the regulations concerning biotechnology. On the international
level, regulations concerning the safety of pharmaceuticals are
being supplemented by the Biosafety Protocol as part of the
United Nations Convention on Biological Diversity (CBD) and
by the Codex Alimentarius of the United Nations Food and
Agriculture Organisation (FAO) and the World Health
Organisation (WHO), dedicated to the regulation of food stand-
ards (Protocol 2000; Codex 2000; Merkle 1994).

In the final analysis, the risk management of genetic engineer-
ing can initially be characterised by a historically unique level of
regulation when compared, both, with other fields of science and
technology and with the state of the art. How can the more cau-
tious approach to genetic engineering be explained? It was motiva-
ted, on the one hand, by a high level of scientific and practical
uncertainty and, on the other, by experiences with the conflicts a-
round nuclear power. Yet, at some moment, an extended process of
deregulation followed (Krimsky 1985; Daele 1997). The relaxation
of safety standards can be attributed to increased knowledge and
experience as well as to transnational regime competition. It is in
this field of conflicting scientific and political positions that the
disputes are articulated and shifted, with the assessment of risks
related to the deliberate release of genetically modified organisms
into the environment being the most difficult and controversial,
while the regulation of marketing (an area that is closer to con-
sumer demands) seems to be most susceptible to compromise.

Patenting constitutes an institutional form to regulate the
appropriation of innovations in terms of private property. Its
function, which is indispensable to a regime of capitalist produc-
tion, consists of legally protecting the inventor’s innovation for a
certain period of time. To speak more precisely, patenting com-
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prises a broad range of intellectual property rights such as
patents, copyrights or plant variety protection rights.
Throughout its evolution, biotechnology has become accessible to
patent law only gradually since 1980. Historically speaking,
there have been revolutionary breakthroughs in the commodifica-
tion of nature. The regulatory principles are provided for in
patent law, such as novelty, reproducibility, and usefulness; yet,
their transfer to the domain of biotechnology causes specific prob-
lems. The issue whether the patenting of higher forms of life (or
even of parts of humans) is ethically acceptable, defines a problem
area, which is ethically over-determined (OTA 1989; Straus
1995).

The USA has also been leading in the area of patenting. The
standards set to determine what counts as invention are lower than
in Europe, which has the implication that research developments
can more easily be blocked by means of key patents. In Germany,
patent law related to biotechnology has been developed with a
delay. Patenting was first made possible within the framework of
the European Patent Convention. At present, the EU Patent
Directive is being implemented in national law, allowing certain
scopes for discretion despite the aim of European harmonisation.
In international comparison, the main differences occur between
the major economic blocks, i.e. between the USA, the EU, and
Japan. Accordingly, because of the strategic importance of patent-
ing for research, development and industry, efforts to harmonise
patent law have been undertaken on an international level. The
WTO has become the supreme instance with the Agreement on
TRIPs (Trade Related Aspects of Intellectual Property Rights
TRIPs 1994) being one of its constitutive agreements.

Patenting is a relatively recent area of regulation, and its
development has gone through a long and conflicting, and still
ongoing, process. The formulation and revision of patent law is a
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consequence of and a precondition for the technology race ori-
ented toward exploitation; it is a field in which the battle between
regimes is being fought. While being constitutive for the realm
of economy, its form is subject to political negotiation, be it
under the European Patent Convention, the EU Patent Directive,
or the WTO (or in the relationship between the TRIPs
Agreement and the CBD). In general, patent law has undergone
a process of politicisation and it has attracted increased public
attention especially because of biotechnology. Patenting remains
a field of strategic conflict, particularly in the relationship be-
tween North and South but also between and within the highly
developed industrial nations. As a result of its inclusion in the
GATT process and the WTO, patenting marks a strategically dis-
puted field with respect to the globalisation of intellectual prop-
erty rights.

Biodiversity has become a field of international politics located
at the interface between environment and development. Hence
it constitutes a subject of strategic negotiations between North
and South. It is relevant for the R&D of biotechnology, and it
affects the innovation regime on a global scale; another global
dimension of biodiversity is related to the increasing extinction of
species. The specific constellation of topics and issues that “bio-
diversity” stands for (as well as the notion “biodiversity” itself)
has only been formed since the late 1980s. In international politics,
it achieved prominence with the 1992 UN Earth Summit in Rio
and the subsequent negotiations within the framework of the
CBD. The main issues are: the protection of biological diversity
at the level of ecosystems, species, and genes; the access to genetic
resources while neither allowing for the previously unlimited
access nor imposing a new exclusion from access (by countries of
origin based on the ownership claims acknowledged in the CBD);
the sustainable use of genetic resources; the sharing of benefits by
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way of technology transfer or local capacity building (UNEP
1995; CBD 2000). A set of new orientations and tools (such as
legal instruments to protect indigenous knowledge) has been
introduced which cannot be classified as private or be attributed
to individuals in a way similar to patent law. In addition, certain
issues are being subjected to legal regulation for the first time —
e.g. in the case of contracts being concluded between the countries
of origin of biodiversity or between institutions located in the
South and foreign companies from the North (Henne 2000).

In international comparison, certain groups of countries or
individual countries hold different positions with respect to the
disputed issues under negotiation. Such issues are for example,
the global extension of a uniform patent regime or the question
how it should be socially shaped so as to allow for exceptions for
developing countries. A paradox is constituted by the fact that
the USA is not a signatory to the Convention but nevertheless
participates in the negotiations with a sizeable delegation. No
country assumes an attitude as rigid as the USA (compared for
instance with most of the European countries) in fighting for the
global recognition of a patent regime similar to its own without
allowing for any exception or favourable provisions with respect
to countries of the South. Germany is one of the countries that
advocate a moderate point of view, although the positions of indi-
vidual ministries differ in some cases.

The CBD, and the issues and policies associated with it, con-
stitute a central and supportive field of global governance.
Correspondingly, as in the case of climate politics, a wide spec-
trum of “local” actors in the form of NGOs has acquired access to
international politics, as have transnationally organised NGOs
such as Greenpeace. The participation of industry representatives
is also note-worthy. However, the members — and hence the main
actors of the CBD — are nation states. Overall, a wide range of
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positions has formed within and among the North and the South
which are, thus, not uniformly represented by two homogeneous
blocks (Flitner, Gorg, and Heins 1998).

Bioethics works as an encompassing medium in which moral
values and implications of practices are reflected. It regulates — to
a greater or lesser extent — the whole range of practices concerning
the generation, the implementation, and the use of the new poten-
tials of bioscience and biotechnology. Its structure is correspond-
ingly complex, comprising not only the ethics of medical research,
diagnosis, and therapy but also the ethics of agricultural produc-
tion or the environment; in addition, institutionalised, legally
binding or voluntary standards and values at organisational or
associational (e.g. as professional ethics), national or international
level; finally, the social communication and reception of the moral
values of scientific and technical practices. Due to transnational
competition, bioethics is subject to international processes, which
lead to the upward or downward harmonisation of standards.
Hereby, a complete regulation appears neither possible nor de-
sirable. At an international level, ethical rules concerning
biotechnology were formulated above all in the Bioethics
Convention of the Council of Europe and in the Declaration on the
Human Genome and Human Rights of UNESCO (United
Nations Educational, Scientific and Cultural Organization) (Braun
1998). In any case, complex structures of the reflection and regu-
lation of biotechnological or biomedical practices have existed or
have been emerging corresponding to nationally or institutionally
specific traditions and cultures. In individual cases of dispute, con-
vergent or contrary positions result from the specificities of the
different contexts. Overall, since the mid-1970s, bioethics has
been transformed from a primary instance of criticism to one that
legitimises the bioscientific and biotechnological progress. In this
process, utilitarian discourses and calculations have gained much
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terrain (Brenner 2000; Braun 2000). Nevertheless, bioethics
remains an area whose evolution is difficult to predict — and as
such it will generate, influenced by the specific social and political
cultures, reflections, disputes, and other social responses to the
biotechnology development.

Acceptance policy concerns the implementation of new science
and technology mainly by way of public communication. It is to
serve the improvement of the social and cultural integration of
scientific and technological developments as well as of their actors.
By trying to shape the public’s perceptions and attitudes, it also
influences innovation. “Acceptance” has become both a political
and a scientific concept linked up with the perception and han-
dling of problems such as resistance to new technologies.
Approaches that aim at improving the levels of acceptance prevail;
often, they are supported by sociological or psychological research
on “public information” and “risk communication”. The constel-
lations of non-/acceptance are determined by a variety of factors —
about which studies of the “public understanding of science and
technology” provide at least some information — and, under cer-
tain circumstances, they are subject to greater and even abrupt
fluctuations (Plough and Krimsky 1987; Wynne 1995). There is a
general difference between the acceptance and the acceptability of
technologies that can contribute to explaining, both, the problems
of acceptance and aspects of the social significance of certain tech-
nologies or products. This can be shown in particular by compara-
tive case studies. The regime form of acceptance policy has been
primarily technocratic. However, approaches have emerged that
emphasise more seriously the possibility of public participation
and conflict moderation (Bora 2000; Fischer 2000). Basically,
acceptance policies from the promoters are embroiled in the coun-
ter-acceptance policies of opponents, giving rise to social structures
of greater or less durability. Their frame of reference is mostly
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national — analogous to the extension of the public. At suprana-
tional or international levels, initiatives for the coordination of
acceptance policy have emerged as well as forums of debate that
include influential representatives of organisations that are critical
of genetic engineering.

2.3  The distribution of governance capacities among actors

The regime configuration sketched out above can now be inter-
preted with regard to the governance capacities of the main insti-
tutional actors — science, companies, nation states, supranational
organisations, international organisations, and NGOs — as given
at the national, supranational, and international levels of the
various regime areas. This enables us to analyse the distribution
of power among the different actors.

Science is important above all as the institutionalised form of
research and technology development, and as an organised lobby
for its interests. Scientific knowledge and breakthroughs are an
essential condition for the possibility of a new biotechnology —
with R&D taking place in academic and industrial form. For this
reason it is frequently referred to as a new field of a knowledge-
based industry. The scientists engaged in a discipline relevant to
biotechnology have become subjects of a new entrepreneurship,
they have either founded enterprises in parallel to their scientific
activity or they have pursued the commercialisation of their re-
search in various other ways — through patent applications, con-
sulting activities for or cooperative projects with industry. Because
it plays a leading role in technological progress, scientific expertise
is a primary source in the formulation of visions for biotechnology
development. Such visions influence the exploration of future
paths of technology development, the funding and institutional
framing as well as the social perception and enculturation of bio-
technology. Scientific expertise is crucial for the evaluation of the
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“dominant state of science and technology” that — under a liberal
constitution of society — determines the risk management to a
large extent. Hereby, the majority opinion that prevails scientific-
ally is the one that counts. Organised science represents the main
lobby for scientific interests at the national level and plays at least
an advisory function in policy processes. In addition, targeted lob-
bying activity can be observed particularly at the supranational
level where it aims at influencing decisions concerning research
funding and regulation according to its own priorities. In heated
social controversies, the statements of prominent scientists are
especially important as they are considered independent voices in
the information of the public.

Companies are the main actors of innovation in biotechnology.
They carry out a substantial part of R&D and pursue the marketing
of products. Both old and new enterprises are involved, i.e. estab-
lished companies in traditional sectors and enterprises forming on
the basis of the new biotechnology. The innovation processes take
place in a variety of forms that are framed, promoted, or funded by
the state; they are in part historically new and extend from the
regional to the international level. Along with a technological re-
organisation in industry, intensive concentration and centralisation
between pharmaceutical, chemical, and agro-industrial companies
has been taking place. Companies pursue lobbying in the light of
their interests in innovation — above all with respect to the funding
and institutional support of R&D, the regulatory framework con-
cerning risk management, patenting, biodiversity, and bioethics.
Activities of this kind are carried out by lobby organisations at
national or supranational levels or by dedicated in-company policy
departments. In countries with a strong corporatist tradition such
as Germany, companies can be part of a continuous institution-
alised arrangement with government and trade unions, hereby
revealing a modifying tendency towards “competitive corpora-
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tism”. In a number of cases, companies also take part in
international negotiations such as the CBD. Companies that are
exposed to the public, particularly in the pharmaceutical and agro-
industrial sectors, pursue a variety of acceptance policy initiatives
by disseminating information to specific constituencies, or by par-
ticipating in organised dialogue and consensus conferences.

Nation states provide the main frame of reference for the
regulation and enculturation of biotechnology, as well as for the
generation of biotechnology to the extent that this takes place
within the framework of national systems of innovation. However,
these systems are involved in more — in the case of Germany — or
less — in the case of the USA — powerful processes of reorganisation
due to global transformations. The capacities for action of the nation
state are accentuated both with regard to innovation and regulation,
and to some extent they are limited by the fact that they are ori-
ented towards technology race and regime competition. Given the
worldwide comparison of R&D and industry locations in the case
of transnational technology development, this does not come as a
surprise. It is the nation states that promote domestic science and
industry according to specific criteria and priorities, that sign
international agreements, that set up supra-national organisations
and that, as their members, surrender powers to them and to inter-
national organisations — above all the WTO — or that negotiate
and act within their framework. Such supra-national or inter-
national regimes create a level above the nation states, which
disempowers these nation states to the extent that their provisions,
organisational forms, and sovereignty has become of subordinate
importance.

While amongst the supranational organisations, NAFTA (North
American Free Trade Agreement) merely works as a free trade area
the EU constitutes a considerably more advanced project for tech-
nological, institutional, and political integration. It has become
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increasingly relevant for the development of technologies, and it
influences the different biotechnological regime areas in various
ways. One of the EU’s prime objectives consists of promoting
competitiveness and innovation capacities within the EU.
Important measures in this regard include pre-competition re-
search funding and the promotion of a coordinate R&D infrastruc-
ture across the member states — for instance in order to extend as
well as bundle competences, and to avoid duplicate research — and,
specifically for biotechnology, to shape the frameworks of risk
management, patenting, or public acceptance according to those
tasks. Alongside a clear focus on strengthening European science
and industry in the global economy, occasionally contradictory or
conflicting regulations promote the precautionary principle with
respect to health and environmental protection, or the improve-
ment of living standards.

International organisations are especially relevant for the devel-
opment of biotechnology as concerns its quality as a transnational
technology. The OECD has above all been effective as a forum for
discussing the importance of biotechnology as a future key tech-
nology and the various requirements that its promotion and
implementation imply — such as the appropriate approaches to risk
management or patenting. The UN and its various specialised
agencies or programmes — above all FAO, WHO, and UNEP
(United Nations Environment Programme) — are important for
the biotechnology development, particularly with respect to issues
concerning developing countries and the relationship between the
global North and South. These organisations deal with various
and, in part, overlapping aspects. A significant source of conflict
is their relationship with the institutions of the liberal world-mar-
ket order such as the IMF (International Monetary Fund), the
World Bank, and the WTO — or the USA to the extent that it
questions the legitimacy of the UN as a factor in world politics. In
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a way, the WTO acts as the supreme regulatory instance since its
far-reaching rules for international trade essentially govern the
world trade regime, respectively the articulation of the rights and
duties of corporations and nation states. Within this framework,
the non-/admissibility of import restrictions and export subsidies,
or of social and environmental standards are negotiated. A promi-
nent source of conflict is the harmonisation between WTO and
CBD as concerns the agreement on the Biosafety Protocol, or the
shape of the biotechnological patent regime. After the failure of
the WTO Conference of Ministers in Seattle in late autumn 1999,
the current state of market liberalisation as a political project has
emerged more clearly: Despite a rhetoric that asserts the necessity
to continuously advance liberalisation, the structure of the world
market still comprises a variety of protectionist mechanisms that
concern particular sectors of industry and trade, or countries.
Therefore, the future of market liberalisation will be determined
by the further course of political negotiations and by shifts in the
balances of power.

NGOs have been important for the development of critical
perspectives and positions concerning various aspects of the
generation and regulation of biotechnology.” In this way they
have also exercised considerable influence at early stages of the
enculturation of biotechnology. While their criticism has addressed
the entire range of issues related to biotechnology, the NGOs do
not speak with a single voice and their unity remains abstract: the
cognitive and practical focus of the individual organisations can
be very selective and the respective goals may also contradict each

5 To some extent, it is misleading to speak of NGOs, since this term was only created in
the 1980s reflecting the transformation of the organisational mode of the new social
movements; on the other hand, the meaning of NGOs is too narrow since other social
organisations (such as trade unions or the churches) have influenced the public debate
on biotechnology over a longer period of time, which are better not referred to as
NGOs.
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other. While certain NGOs have been formed to deal with specific
biotechnology issues, others pre-existed biotechnology or earlier
have dealt with a broader spectrum of policy issues. In addition,
NGOs can be distinguished according to the ways in which they
pursue counter-acceptance policies. A historically new process is
constituted by the fact that NGOs have become participants in
international politics as a consequence of the Rio process
(Altvater et al. 1997). This has contributed to the NGOs creating
transnational networks between significantly divergent political
positions and across power asymmetries.

3. Conclusions and outlook

The analysis has shown that the factors determining the emergence
and structure of the biotechnology regime are widely divergent in
their nature, they affect varying dimensions and levels of spheres of
activity and objects of regulation, they involve political and other
institutions and actors in different ways, whereby they give rise to
structures of different qualities and potentials for conflict that are
subject to more or less dynamic change. Manifold interdependencies
exist between the generation and re-/configuration of biotechnology,
the biotechnology regime, society, and the global order. The histor-
ical and political contexts of biotechnology development to date
have pronouncedly structured the general pattern of forces and the
positions within it. Against this background, the interactive dy-
namic between opposing strategies and marked shifts in the constella-
tion of conflicts are more clearly visible. However, it is not yet clear
how networks of actors and strategies are formed and become active,
how they are extended or become fragmented and reorganised in
individual fields. Moreover, events in different countries, with their
specific institutional and cultural conditions, are highly varied.
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With respect to how biotechnology is shaped in comparative
perspective, biotechnology (as based in the fields of molecular biol-
ogy and genetic engineering) is a trend in scientific and technical
development, which is still at a very early stage of its technologi-
cal and economic life cycles. It has certainly made considerable
progress in some areas of development and application (e.g.
pharmaceuticals and diagnostics in biomedicine, plant breeding in
agriculture, food production and processing, or the production of
enzymes and amino acids). It is also expected to make progress in
other areas over the next few years (e.g. the regeneration of raw
materials and environmental biotechnology), but in other fields its
prospects are much more uncertain and speculative (e.g. in bio-
electronics and neuroinformatics). Biotechnology, as a series of strat-
egies and methods for studying and exploiting the genetic make-
up of organisms and their biological functions, has become an
important — even indispensable — factor in the gamut of basic or
applied research areas but, as a source of innovative products and
production processes, its success has been rather ambivalent. In
consequence, biotechnology does not yet constitute a new techno-
economic paradigm or technological regime. Since its cross-sector-
al character does not qualify biotechnology as a key technology, a
complex set of factors determines which of the multiple areas of
application are being developed, and how they are being realised.
These factors include the scale and the profit margins of the corre-
sponding markets, the R&D and sectoral infrastructures, the ratio
between what is already known and what is still to be researched,
the variety of potential applications, technological feasibility and
social desirability. However, as biotechnology has become a factor
in global economic competition, it is being treated as a strategic
factor in the struggle for new and existing markets. It is an arena
where it will be decided who shall eventually belong to the haves
and who to the have-nots of the global economy.
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The social configuration of biotechnology governance exhibits
a complex structure that extends across national, regional, and
local as well as supra- and international levels. Since biotechnolo-
gy has emerged as a transnational technology, the particular artic-
ulation of the different levels of the biotechnology regime re-
spectively the distribution of the capacities among the actors
involved determines what the specific quality of the transnational
biotechnology governance will be. Yet, the international level is of
particular importance with respect to the global governance of
biotechnology also in terms of the global governance capacities.
The international regimes of particular relevance to biotechnology
are above all the regimes of biodiversity, bioethics, patenting,
world trade, and risk management. The most complex are the
connections between the world trade and the biodiversity regime
as represented by the WTO and the CBD. The Biosafety Protocol,
which regulates the transnational transfer and use of genetically
modified organisms, provides for the first time rules of biotechno-
logical risk management at an international level. The compromise
reached in Montreal in January 2000 establishes a multilateral
environmental agreement according to which it is to be treated as
equal to (and not subordinate to) the WTO regulations.
Correspondingly, trade restrictions imposed at national level for
reasons of health and environmental protection are generally per-
mitted but depend on a scientific risk assessment (Schomberg
2000). While the structure of conflict between the liberal world
trade and restrictive risk policies is global, the policies related to
intellectual property rights affect above all conflicts between
North and South. In fact, the relationship between the TRIPs and
the CBD has been a source of intense controversy, since the prin-
ciples of the first aim at globally generalised rules of intellectual
property rights (although at present allowing countries to imple-
ment “sui generis” systems of plant variety rights, for instance),
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whereas the principles of the latter aim at provisions favouring
countries from the South with respect to the different develop-
mental, environmental, and social tasks of the CBD (Henne 1998;
Heins 2000).

The CBD has worked as an important forum for promoting
sustainable development, hereby providing elements of global
politics. However, this quality is relatively weak compared to the
forces of transnational regime competition on the one hand and to
the power of the institutions that promote the liberal world-mar-
ket order such as the WTO on the other. Nevertheless, as every
social order, even the global market is open to change up to a cer-
tain extent. An indication for this feature is provided by the dis-
putes on rBST (a recombinant bovine growth hormone) between
the USA and the EU within the WTO as well as by the Biosafety
Protocol that was agreed upon right after the failure of the Seattle
“Millennium Round”. In other words, they demonstrate that the
shaping and structuring of regimes is dependent on balances of
power and political bargaining. Generally, the impacts of markets
do not follow universal, uniform patterns, but, instead, develop
according to their legal and cultural environments. A crucial ques-
tion therefore concerns the extent to which potential from
democracy and civil society can be mobilised — across the various
levels of the regimes — against a dominant, free-market driven glob-
alisation.®

The hope invested in biotechnology by its most enthusiastic

6 Against this background, it can be stated with respect to the three perspectives on
global governance mentioned briefly that the normativ-emphatic perspective allows us
to grip on some aspects of advancement in international politics; however, scepticism
is due above all to its largely positive judgements. The political-strategic perspective
offers an important perspective of reform; however it must be given more concrete
form — especially in the light of appellative attitudes. The empirical-analytic perspec-
tive is a precondition for improved political options — as well as what should initially
be the main business of social scientists.
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promoters, namely that the fundamental growth crisis could be
resolved through scientific and industrial conquest of the “new
continent of life”, has been deceived. The other major promises of
biotechnology, that it will contribute to the solution of the great
human problems of hunger, disease, and the destruction of the
environment, also appear as somewhat double-edged, at the very
least. Hunger is first and foremost a social problem of unjust dis-
tribution while biotechnology will certainly be able to help
increase the productivity of agriculture and food production
(Buttel 1995). Biomedicine will be able to make countless contri-
butions to the treatment of disease but many illnesses will remain
unexplored and untreated — despite the technical feasibility —
because the market or the patients — the clients — are not considered
to be of economic interest. Biotechnologies could well contri-
bute to an escalation of environmental problems, yet, it could also
lead to their reduction or even solution — although the destruction
of the environment can be solved obviously only to a limited
extent by way of technological means, and a positive contribution
is to be expected rather from a sustainable modification of pro-
duction and lifestyles (Krimsky and Wrubel 1996).

The idea that the development of science and technology fol-
lows an autonomous dynamic is a common misunderstanding.
Instead, the processes are linked to certain interests and strategic
decisions, socio-technological projects and conditions of use, all of
which can be shaped to a greater or lesser extent. Therefore, the
evolution of molecular biology or genetic engineering does not
follow an inherent logic, as is sometimes suggested by its strong-
est opponents, but it is the product of a social decision: It is a
societal choice to use genetic screening to avoid the employment
of potentially susceptible people instead of making the workplace
safe; to privatise health risk instead of maintaining or producing
systems for social solidarity; to completely dissociate from
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developing countries as suppliers of raw materials when these can
be biotechnologically reproduced.

In the final analysis, biotechnology provides options that may
fit into a framework of neo-liberal or, instead, of sustainable social
development. Consequently, the approach to government and policy
choices determines how the development and application of bio-
technology will proceed, whereby the requirements of how to
govern biotechnology do result from science and technology as well.

The more recent debate on governmentality provides an inter-
esting view on the principles that govern the relationships be-
tween institutions, discourses, and practices. It denotes the basic
“government mentalities” (Miller and Rose 1990; Lemke 1997).
In my view, this conceptual idea (that mainly developed in a
Foucauldian tradition) can be very useful if functionalist assump-
tions are avoided. Reflecting the fact that, despite its remarkable
speed, biotechnology is still at an early stage of its development,
the following conclusion can be drawn: No matter how neo-liberal
the regimes of generating (and maybe also of regulating) biotech-
nology may be, we cannot speak yet of a neo-liberal government-
ality as the unifying principle that guides the social appropriation
and enculturation of biotechnology, or that characterises the social
configuration of biotechnology in general.
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