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Abstract

The article discusses the question of whether there is a significant shift of technology
and innovation policies from the national to the subnational and especially to the
European level—and does so against the background of biotechnology policies. The
first argument is that regionalisation has not led to a loss of influence of national
policies. The second argument is that there is a significant shift of legal responsibil-
ities from the national to the European governance level. National authorities,
actors and debates nevertheless play a crucial role in the negotiations and decision-
making processes at the European level. The third argument is that great problems
are faced in developing a consistent and coherent European research and technology
policy. European technology and innovation policy efforts have until now been unable
to compete with the national policies of the leading Member States.

Introduction

Biotechnology is a new field of scientific research and industrial innova-
tion activities that reaches far beyond national institutional frameworks
and policies. The generation of new knowledge takes place in research
institutions that are linked up by international scientific discussions and
co-operations with foreign counterparts. And the economic commercial-
isation of biotechnology is determined by the activities of both established
multinational enterprises and new start-up firms which compete and co-
operate mainly on the international level.

Moreover, biotechnology policies, too, have been subdivided into a
multi-level governance structure in the last two decades. On the subna-
tional level regional biotechnology clusters and innovation policies have
emerged and have constituted specific modes of regional interaction bet-
ween firms, banks and venture capital organisations, federations of
industries, universities and technology-transfer institutions (Braczyk ez
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al. 1998). And on the European level the European Community has not
only set a legal framework for biotechnology research and production,
field trials, gene-manipulated food and plant protection but has also
installed specific biotechnology research programs and—most recently—
has developed a concept to link up the technology policies of the
Member States and strengthen European integration in this policy field
(Gottweis 1998; Grande 2001; European Commission 2000).

Against this background I will make a contribution to the question of
what remains of specific national systems of (biotechnological) innovation
and especially of distinct national technology and innovation policies
(Bartholomew 1997; Kuhlmann 2001; Grande 2001): Is there a significant
shift of policy efforts from the national to the subnational and especially

Figure 1. Multi-level governance and innovation systems in bio-
technology
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to the European level? And are the competencies of national policies being
eroded under these circumstances? (see Figure 1).

Subnational policies and regional clustering

Let me first take a brief look at the subnational level—and the role that
national policies play in the emergence of regional biotechnology clusters.

In the US earlier and in Western Europe since the 90s, we can observe
an increasing concentration of biotechnological research and commerciali-
sation activities in a few regions or districts—a phenomenon that is of gro-
wing importance for the competitive advantage of the leading nations in
Biotechnology. Typical characteristics of regional biotechnology clusters are
a critical mass of scientific knowledge embodied in excellent research
institutions and qualified scientists, a high density of start-up firms, the
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existence of venture capital, of technology-transfer institutions and of
local science parks as well as close (and often informal) collaboration
structures between scientists, firms, banks, and local government etc.
(Prevezer 1997; Center of Technology Assessment in Baden-Wiirttem-
berg 2000).

In Western Europe (and—with the exception of California—even in
the US) regional biotechnology clusters did not evolve of themselves as
autonomous projects of regional actors within regional structures, but
were instead strongly supported by specific national initiatives and pro-
grams—in the form of small business innovation research programs (in
the US or the UK) or inter-regional contests (like the BioRegio contest
in Germany). Such national initiatives, especially the German contest,
turned out to be major impulses in bundling regional resources and
competences and were crucial forces in connecting the regional actors
(Audretsch 2001; Cooke 2001; Dohse 1998).

So my first argument is that biotechnology regions are first of all part
of the national systems of innovation and governance. The competitive
advantage of the leading nations in biotechnology depends increasingly
on the existence and efficiency of such regional centres of excellence. The
national technology policies have reacted (sometimes very successfully,
as in Germany) to this challenge. National programs, initiatives or con-
tests have played (and still play) an important catalytic role in the evo-
lution of regional biotechnology clusters. Regionalisation therefore has
not led to a loss of influence of national policies. Instead it seems that
this is a guided regionalisation, stimulated and co-ordinated first of all
by national policies—and, of course, underpinned by additional efforts
of regional authorities.

European governance I: Legal activities

Over the last twenty years the European Community has reached a new
level of governance in biotechnology—mainly in two areas: in the imple-
mentation of a legal framework for biotechnological research, production
and commercialisation, and in the institutionalisation of specific biotech-



Towards a European Research Area? Lessons from Biotechnology 65

nology research programs (Cantley 1995).

Since the end of the 80s the responsibilities for the implementation
of a legal framework have shifted heavily from the national to the
European level. Meanwhile, the negotiations, decisions and responsibil-
ities dealing with legal aspects take place mainly at the European level.
But even this significant shift has not led to a dramatic loss of influence
of national authorities, actors and controversies until now. We can
observe this when we take a look at the discussions about re- or de-regula-
tion of the existing European guidelines which have taken place since the
mid-90s, where the European Commission remained as a reactive actor.
Three indications:

First of all, under the influence of industrial and scientific demands
and a low public acceptance of the technology, the governments (and
ministries) of the Member States blocked existing guidelines and put the
Commission under pressure several times to develop more restrictive
ones (Dreyer and Gill 2000). The national governments turned out to be
the proactive authorities in this debate. Secondly, the European lobbies
and pressure groups, even the well-organised industrial federation
EuropeBio, have only small staffs in Brussels. The bulk of legal and
political expertise still comes from the national federations (Grant
1993), and they do not only try to influence European policy directly
but are also in close contact with their national governments and aim to
influence their initiatives in European negotiations. Finally, while the
legal responsibilities have shifted to the European governance level, the
public controversies and conflict mediations around the technology
mainly take place in very distinct national settings (Behrens 2000).
Until now the European debate on biotechnology is not much more than
the addition of the national debates that the national authorities have to
moderate and struggle with.

Therefore my second argument is that of course there was a significant
shift of legal responsibilities from the national to the European gover-
nance level in the 90s. But this cannot be interpreted as a hierarchical
construction—with the Commission as the new leading actor at the top.
Even here national authorities, actors and debates play a crucial role in
European negotiations and decision-making processes.
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European governance ll: Innovation and technology
policies

In the second field of European biotechnology activities, technology
policy, one can hardly identify such a comprehensive shift. It is true that
there are specific biotechnology programs within the European Union’s
framework programs. In financial terms these programs have increased
substantially since the 80s, even if they have not been able to compete
with the national efforts and resources of the leading Member States up
to now (Bongert 2000). But European technology policy has not been
able to connect the national research infrastructures of the Member
States, has not been able to intensify the European co-operation between
academia and industry or to co-ordinate the national technology and
innovation policies of the Member States. The Commission itself stresses
this negative record in the ‘Communication Towards a European
Research Area’ by stating that ‘It cannot be said that there is today a
European policy on research. National research policies and Union
policy overlap without forming a coherent whole’, and adding, ‘Above
the European research effort as it stands today is no more than the simple
addition of the efforts of the 15 Member States and the Union’
(European Commission 2000: 7). All this is also applicable to biotech-
nology—with the exception of the Human Genome Program (Ernst and
Young 2001: 68).

But what are the reasons for this ‘fragmentation, isolation and com-
partmentalisation of national research efforts and systems’, to use the
Commission’s own words again?

The first reason for the failure of a coherent European technology
policy is that all leading nations are involved in an international tech-
nology race and a fierce struggle over competitive economic and techno-
logical advantages around this technology. This struggle does not only
take place between economic blocs—the US and Western Europe, for
instance—Dbut also between the leading Member States of the EU (Ernst
and Young 2001: 67f). In this competitive environment, national
technology and innovation policies are of high strategic importance
(Kuhlmann 2001; Dolata 2001).
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The second reason is the remarkable lack of industrial interest in
European technology policy and especially in European research pro-
grams. In contrast to the information technology industry, the research
and development of the pharmaceuticals and chemicals industry is tradi-
tionally self-organised and self-financed. The industrial actors involved
here, especially the big players, do not only self-organise their research
and development activities, they also prefer to collaborate and co-operate
with academic institutions and other firms directly, without the support
of public programs. And they go shopping whenever and wherever they
like—and pay the bills. They do so not only because of their philosophy;
they can do so because of the particularities of this technology: it is small-
sized, very specialised and decentralised. This supports fluid and self-
organised collaborations within the industry and between industry and
academia—without the state’s help (Dolata 2002).

My third argument, therefore, is that the problems in developing a con-
sistent and coherent European research and technology policy are based
firstly on the fact that the national policies are of high strategic impor-
tance for obtaining competitive advantages, and secondly on the fact that
the Commission until now has not been able to depend on powerful indus-
trial counterparts that want or need a strong European policy in this field.

Conclusions

Some stimulating conclusions:

First of all, the Europeanisation of biotechnology policy has developed
differently. A significant shift towards the European governance level can be
observed in the implementation of a legal framework for this technology.
The main reason for this is that its international harmonisation is—Ilike
norms or standards in other technologies—a major prerequisite for re-
search, production, commercialisation and trade in this area. In contrast to
this, the strategies and policies that aim at getting competitive advantages
are still the domain of national policies, programs, negotiations and de-
cisions. Over and above that, the national settings are the main levels
where the public controversy around this technology takes place.
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Secondly, today there is no doubt that biotechnology policies are
embedded in a multi-level governance system. But this is not a hierar-
chically structured system where the policies of the Member States are
subordinate to the European level of policy-making. I have tried to show
that a lot of responsibilities remain at the national level and that even
when there is a significant Europeanisation of efforts, national authorities,
actors and interests play a prominent role in the European decision-
making process.

Thirdly, the European system is not only a system of negotiation (it is
of course that, too) but at the same time an area of fierce competitive
struggles, technology races and strategies to win economic advantages.
Germany, Britain and France clearly intend to compete for the pole posi-
tion in European Biotechnology—and they are doing so with distinct
national policies. One can hardly explain the lack of coherence and co-
ordination in European technology policy when one loses touch with
this competitive level of political interaction.

Last but not least, returning to my starting point: what remains of
national innovation and technology policies? The answer is: a lot. In
general the focal point of the biotechnology policies of the leading
Member States has shifted from the support of home-based multi-national
enterprises to the promotion of innovative landscapes that are attractive
for both further scientific development and economic commercialisation—
and that are attractive for investments from wherever. To this end in
Germany, for instance, from the mid 90s onwards, political initiatives
were started to stimulate the emergence of regional biotechnology clusters,
promote the evolution of new start-up firms, bring the academic education
and science system in line, strengthen the technology transfer from
academia to industry and increase the federal research and development
budgets in biotechnology. European policy cannot compete with all this.
National technology and innovation policies are not dead.

References

Audretsch, David B. (2001), ‘Die Rolle kleiner Unternehmen in der Entwicklung
US-amerikanischer Biotech-Cluster’, Stuttgart (Akademie fiir Technikfolgenab-
schitzung in Baden-Wiirttemberg—Arbeitsbericht Nr. 107).



Towards a European Research Area? Lessons from Biotechnology 69

Bartholomew, Susan (1997), ‘National Systems of Biotechnology Innovation: Complex
Interdependence in the Global System’, Journal of International Business Studies,
Second Quarter: 241-266.

Behrens, Maria (2000), ‘Nationale Innovationssysteme im Gentechnikkonflikt: Ein
Vergleich zwischen Deutschland, Grof3britannien und den Niederlanden’, in
D. Barben and G. Abels (Eds.), Biotechnologie—G lobalisierung—Demokratie. Poli-
tische Gestaltung transnationaler Technologieentwicklung, Berlin: Edition Sigma:
205-227.

Bongert, Elisabeth (2000), Demokratie und Technologieentwicklung. Die EG-Kommission
in der enropiischen Biotechnologiepolitik 1975—1995, Opladen: Leske & Budrich.

Braczyk Hans-Joachim, Philip Cooke and Martin Heidenreich (Eds.) (1998), Regional
Innovation Systems, London: UCL-Press.

Cantley, Mark F. (1995), “The Regulation of Modern Biotechnology: A Historical
and European Perspective’, in D. Brauer (Ed.), Biotechnology. Vol. 12: Legal, Eco-
nomic and Ethical Dimensions, Weinheim: Wiley-VHC: 505-681.

Center of Technology Assessment in Baden-Wiirttemberg (Eds.) (2000), International
Workshop on Comparing the Development of Biotechnology Clusters, Stuttgart (pre-
sented papers).

Cooke, Phil (2001), ‘Biotechnology-Cluster in GrofB3britannien’, Stuttgart (Akademie
fiir Technikfolgenabschitzung in Baden-Wiirttemberg—Arbeitsbericht Nr. 107).

Dohse, Dirk (1998), “The BioRegio-Contest—A New Approach to Technology Policy
and its Regional Consequences’, Kiel (The Kiel Institute of World Economics
—Kiel Working Papter No. 880).

Dolata, Ulrich (1999), ‘Innovationsnetzwerke in der Biotechnologie?’, WSI-Mittei-
lungen 2: 132—141.

Dolata, Ulrich (2001), ‘Weltmarktorientierte Modernisierung. Eine Inventur rot-

griiner Forschungs- und Technologiepolitik’, Blatter fiir deutsche und internatio-
nale Politik 4: 464—-473.

Dolata, Ulrich (2002), ‘Strategische Netzwerke oder fluide Figurationen? Reichweiten
und Architekturen formalisierter Kooperationsbeziehungen in der Biotechno-
logie’, in C. Herstatt and C. Miiller (Eds.), Management-Handbuch Biotechnologie,
Stuttgart (forthcoming).

Dreyer, Marion and Bernhard Gill (2000), ‘Die Vermarktung transgener Lebens-
mittel in der EU—die Wiederkehr der Politik aufgrund regulativer und cko-
nomischer Blockaden’, in A. Spok ez al. (Eds.), GENug gestritten?! Gentechnik
zwischen Risikodiskussion und gesellschaftlicher Herausforderung, Graz: Leykam:
125-148.



