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 INTRODUCTION  

 The biocluster concept 
 Clusters active in the biosciences  –  so-called  ‘ bioclusters ’   –  have played, and will continue to 
play, a key role in the development of the bioeconomy. At least 180 bioclusters are operating 
across Europe, ranging in size from very small  –  still being in an embryonic state  –  through 
emerging / maturing groups, to large, full-blown clusters. In some cases clusters are even past 
their peak and are declining and dying: clusters, too, have a life-cycle. 

 There are several defi nitions for bioclusters and this article will use one developed by the 
Cleverbio  1   project (funded by the European Commission (EC)):  

 A Cluster is a geographical concentration of actors in vertical and horizontal relationships, 
showing a clear tendency of cooperating and sharing their competencies, all involved in a 
localised infrastructure of support.  

 Bioclusters are heterogeneous entities, varying widely in structure, evolution and goals. They 
represent a local, complex system where different types of organisations interact on research 
and innovation for economic growth. Bioclusters offer key competitive advantages with respect 
to three key variables: employment, innovation and productivity. 

 Productivity is enhanced by lowering transaction costs with non-commercial 
interdependencies. Innovation is dependent on the interactive knowledge exchange between 
different knowledge actors, promoted especially by the physical proximity of these actors in the 
cluster. Job creation is generated as a result of new business and is assisted by mentoring, 
availability of role-models, learning, communication and commercialisation gains that arise from 
operating in a cluster setting. 

 These key competitive advantages are promoted by complex and interrelated critical success 
factors (CSFs). Understanding the nature of these CSFs, and their link to economic performance 
expressed in terms of economic performance factors (economic performance indicators (EPI)), of 
the cluster is crucial for creating a good environment for clusters to develop and, hence, is 
important for policy making. 

 The majority of bioclusters focus primarily or exclusively on health-related biotechnology; 
no more than 20 per cent of bioclusters focus on other areas, that is agro-food, marine 
and environmental biotechnology. Non-medical bioclusters, at least in Europe, have to face 
a crucial lack of information, leading to additional developmental problems and reduced 
funding.  2   
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 Bioclusters may develop super-regional structures or entities by creating links to other 
clusters situated in relatively close geographical proximity. These may be called  ‘ bioregions ’  or 
 ‘ super-clusters ’ . In this context, a bioregion will be defi ned as:  

 Any geographically meaningful entity which can, but has not necessarily to, be a political 
or administrative entity for which the promotion of biotech and / or life sciences has been 
defi ned as a priority. Such a bioregion can, but need not, contain one or several bioclusters 
and biotech / bioscience / life sciences parks, which are supposed to interact in order to enhance 
their effi ciency. A bioregion may [also] reach across political borders.  3        

 THE EU BIOCLUSTER STUDY  

 Study rationale 
 The situation in Europe is, unfortunately, not very favourable to a super-regional strategy for 
the development of bioclusters. The few studies carried out so far in Europe use different 
methodologies and sets of performance criteria.  4 – 8   Although the OECD  9 – 11   has published 
several reports on bioclusters, no common standards for analysing bioclusters have yet been 
developed. 

 In the light of this lack of information, the EC, through the Directorate-General for 
Research and Innovation and in cooperation with the DG for Enterprise and Industry,  12   
launched a biocluster study in 2009 with three aims:   

  1.  Developing a common methodology and performance indicators for bioclusters; 
  2.  Formulating policy recommendations to guide policymakers at the regional and national 

     level; and, 
  3.  Analysing the specifi c situation of non-medical bioclusters and recommending measures 

     for their support.   

 The chosen contractor, PricewaterhouseCoopers S.a.r.l., Luxembourg,  13   started work in 
October 2009. A workshop was held in Brussels in December 2010 and the study fi nalised in 
February 2011.  14     

 Study approach 
 The methodological approach chosen by the contractor in cooperation with the EC can be 
summarised as follows. From a short list of mature or emerging bioclusters, for which 
data were suffi ciently available, 16 clusters, divided into two groups, were chosen for analysis 
( Appendices A and B ). The fi rst group of eight clusters was analysed using a large set of 
standard indicators via an on-line questionnaire and by carrying out a large number of 
interviews, either by phone or face-to-face. The fi rst group mostly contained mature bioclusters 
in Europe, almost exclusively active in health-related biotechnology. Based on the outcomes, 
a set of the most promising performance indicators was identifi ed and used to analyse 
the second group of eight bioclusters. The second group included some emerging clusters 
as well as two bioclusters located in North America and one in Japan. The results 
of both rounds were compared and discussed, and a fi nal set of performance indicators 
agreed upon. 

 Additionally, three European bioregions were analysed in the fi rst round to obtain indicative 
data which might be useful in designing the concept of a  ‘ bioregion ’ , a term being rather 
vaguely used in the cluster discussion so far. The study also includes detailed descriptions 
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of the 16 bioclusters / bioregions, particularly of the fi ve non-medical bioclusters, as well as the 
non-medical parts of some large clusters.    

 METHODOLOGY AND PERFORMANCE INDICATORS  

 Methodology 
 The contractor presented a refi ned approach to collect and analyse data about bioclusters, which 
is notoriously diffi cult given the fact that such clusters usually form parts of regions, or even 
reach across regional borders (and in some cases national borders), while national statistical 
offi ces collect data according to the boundaries of administrative regions. Eurostat data from the 
member States also follow the administrative boundaries. Therefore, the contractor had to 
approach each biocluster, identify key personnel and collect data through on-line questionnaires 
and interviews. In total, 275 on-line survey responses were received and 169 interviews 
conducted.   

 Critical success factors 
 CSFs refer to the contextual factors and process-related cluster performance indicators, including 
networking and entrepreneurial culture, scientifi c base, presence of a cluster organisation and 
other supporting structures. The outstanding characteristic of clusters is their networking activity 
which, unfortunately, is very diffi cult to use for assessing the quantity, the only information 
sources being participants themselves and, therefore, not objective. Hence, this line of analysis is 
weak. CSFs were identifi ed that were valid for all biotechnology industry sectors and grouped 
under fi ve headings corresponding to the main driving forces: scientifi c, industrial, fi nancial, 
supporting and cultural.   

 Economic performance indicators 
 Considering that performance indicators already exist, the contractor reviewed all EPIs used in 
offi cial statistical databases and those available from cluster organisations and cluster members. 
Based on this analytical work, the contractor produced three categories of EPI:   

 Cluster dynamics (number of jobs created; number of companies established); 
 Cluster enablers (public funds raised, private funds raised, framework conditions, cluster 
organisation); and, 
 Cluster outputs (revenues from marketed biotech products, services or technologies; revenues 
from licensing activities; number of developed and marketed products, services and 
technologies).   

 Both types of indicators, CSFs and EPIs, are important to provide policymakers with a broad 
perspective. Economic parameters of cluster performance alone would not provide suffi cient 
explanation for the reasons behind the differences in the performance of bioclusters. The CSFs 
provide valuable insights into the organisation of clusters, explaining the difference in their 
performance.    

 POLICY RECOMMENDATIONS 
 The contractor based the policy recommendations on an understanding of the major gaps and 
problems existing within the clusters examined, and compared them to problems encountered in 
the three bioclusters from outside Europe. Potential changes to existing best practices are 

•
•
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presented in some detail in the study. Furthermore, a gap analysis, based on insights gathered 
through phone interviews, the assessment of the individual cluster reports and on the need of 
collecting data for tracking the EPIs, was carried out. The results of the gap analysis were 
structured into six policy themes, notably: funding, incubators, cluster organisations, technology 
transfer, entrepreneurial culture and Knowledge-Based Bio-Economy (KBBE) policy, with 
a level of action at regional, national and EU level.  

 Funding 
 It is clear that funding is a fi rst priority, being the main preoccupation of managers on all 
levels. However, the impact of funding problems often masks underlying failures within a 
cluster, failures that might be crucial for raising the attractiveness of the cluster to investors. 
Bio-Valley France and Genopole Paris have set up exemplary funding schemes. The contractor 
suggests developing tools for strengthening the structure and fl ow of capital and designing new 
risk-sharing mechanisms. Adequate regulation and tax-reduction tools are also important for 
the emergence and development of a cluster.   

 Incubators 
 Each biocluster should, in principle, offer incubator space designed according to the specifi c 
needs of each sector and support for start-ups to attract and help new entrepreneurs. The 
contractor found that the awareness of the role of incubators is often low, cluster managers 
being inadequately trained, and the incubators are often tailored according to other priorities. 
Good examples include Saint-Hyacinthe and Munich. A European approach to promote 
bioincubators by setting standards, funding structure and defi ned services, as well as induce 
appropriate training for the managing staff would certainly be benefi cial.   

 Cluster organisations 
 Although a cluster can be successful without a common organisation (for example San Francisco, 
Boston), it is recommended to establish cluster organisations, train managers adequately, and 
raise awareness of the organisation ’ s role among cluster members. Such cluster organisations are 
not only useful for the cluster members but can also raise the reputation of the cluster 
externally, create networks, organise conferences and training courses and, fi nally, increase the 
overall attractiveness for investment. The necessary actions to be taken by policymakers include 
improving communication (both internally and externally), setting performance standards, 
enabling the monitoring of cluster performance (including identifying their needs) and 
organising training courses at regional or national level. Exemplary cluster organisations can be 
found in Munich, Oslo, Barcelona and Saint-Hyacinthe. The contractor strongly recommends 
establishing a network of cluster organisations at the European level (see  ‘ Conclusions ’ ).   

 Technology transfer 
 Policymakers have long complained about mediocre results of technology transfer in general, 
and in the life sciences specifi cally. Clusters are a tool  par excellence  to transfer knowledge 
generated inside the cluster to other members, thus enabling them to enhance innovation and, 
hence, develop products, technologies and services. Technology transfer offi ces (TTOs) should 
play a key role but are often enough accused of hindering the process through lack of 
competence or confusion about their role. Hence, the contractor recommends encouraging the 
restructuring of TTOs, promoting the concept of  ‘ role models ’ , improving patenting rules and 
licensing mechanisms, and training staff adequately. Successful examples include Munich, Bio-
Valley, Saint-Hyacinthe and K.U.Leuven Research  &  Development (Belgium). 
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 Role model companies are well-known. They exhibit unique entrepreneurial features 
(for example related to R & D, marketing, production or collaboration) and can contribute 
to an entrepreneurial culture by inspiring other companies and sharing experiences and lessons 
learned. Their importance is seen in setting standards of good management, which is especially 
worthwhile considering the lack of professionalism one may still encounter in immature 
bioclusters. Likewise, role models could be developed for cluster organisations, incubator 
or TTOs.   

 Entrepreneurial culture 
 Young entrepreneurs are often former scientists not adequately trained in business matters 
and insuffi ciently informed about legal, economic and fi nancial aspects of entrepreneurship. 
A poor appreciation of the tasks of steering the company may quickly create obstacles and, 
ultimately, lead to failure. Thus, communication about the role of the entrepreneur is critical 
and needs to be accompanied by adequate training (including skills and realistic risk assessment), 
creation of a coaching structure, defi nition of schemes to boost mobility and setting-up of 
a  ‘ European Entrepreneur ’  status. The core elements of such a status would include descriptions 
of societal, social and business aspects, as well as the entrepreneur ’ s rights and obligations. 
Exemplary best practices have been identifi ed at Cambridge University (Masters Course in 
entrepreneurship) and the Food Valley Consortia ’ s structure aiming to foster entrepreneurial 
culture. The contractor recommends considering a specifi c entrepreneurship policy in 
biosciences at a European level.   

 KBBE policy 
 The concept of the KBBE did not originally include a market vision, adaptation of the tax 
and regulatory framework, or an effective integration of different subsectors. The KBBE faces 
a fragmented market structure, and a conservative environment, especially in the agriculture 
and energy sectors. Thus, it is not surprising to realise the major diffi culties KBBE bioclusters to 
contend with. The fact, that the contractor could not identify more than fi ve bioclusters 
specialising in KBBE-relevant fi elds in Europe  15   is symptomatic of the problems described 
in the study. 

 The contractor, therefore, proposes to build a sound foundation for setting up a KBBE-specifi c 
policy at European and national level (citing the positive example of Germany), redesign cluster 
organisation and bioincubator strategies, ease mobility of key personnel and defi ne a fund-raising 
strategy for selected bioclusters. Furthermore, communication and information measures need 
to be reviewed and reinforced, scientifi c advisers recruited to develop a translational research 
centres strategy, specifi c training courses organised and network activities developed and further 
encouraged. These measures should also focus on redirecting funding streams towards the 
KBBE-oriented clusters.    

 CONCLUSIONS 
 The fi ndings and recommendations of the study may probably become the cornerstone of a 
future European biocluster policy. However, regulations in the sectors of fi nance, mobility of 
researchers, patenting and licensing, not to speak of ethical aspects and biosafety issues, follow 
different rationales and cannot be easily adapted to the common goal of supporting biocluster 
development. In the meantime, Commission services as well as cluster organisations have taken 
a different approach by creating virtual platforms, which aim at bringing together all the players 
needed to foster bioclusters effectively. This would stimulate cooperation, enhance networking 
and coordinate policy efforts at all levels. 
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 Such a type of platforms has been set up recently with the help of the EC (DG Enterprise 
and Industry), for instance the European Cluster Collaboration Platform (launched in September 
2010 and active since February 2011) and the Advanced Biotech Clusters Platforms for Europe 
which is specifi cally aiming at the international cooperation of bioclusters on a global level.  16   

 Another approach would involve physical contacts on a regular basis to strengthen 
cooperation and launch joint initiatives. The very fi rst step, for instance collecting relevant data 
for regular monitoring, should be done according to a common set of economic performance 
indicators and by using a common methodology. The authors of the study  ‘ Regional 
Biotechnology ’  have developed the tools necessary to set up the framework. Several European 
bioclusters have already met in Amsterdam, on 29 November 2010, to discuss carrying out such 
a work on a voluntary basis.  17    

 Cluster-related initiatives 
 Several additional initiatives have already brought signifi cant progress on European level:   

 The European Cluster Excellence Initiative, which was started in September 2009, sets 
standards for best practice in cluster management.  18   
 The European Cluster Managers ’  Club and the European Cluster Collaboration Platform are 
modules in the framework of Cluster-Excellence.eu to promote excellence in cluster 
management.  19   
 The Advanced Biotech Cluster Platforms for Europe (ABCEurope) was established to 
reinforce the international dimensions of EU biocluster cooperation inside and outside the 
EU.  20   
 The Europa InterCluster association has also been established to promote synergies around 
high-value-added products and services in enhancing cooperation between clusters.  21   
 The Council of European BioRegions is very active in promoting cooperation on all levels 
and motivating cluster managers to work together.  22     

 The shared goal of all people and organisations active in this fi eld is to promote biocluster 
development in Europe, by stressing cluster quality, and reach world-class excellence for as many 
clusters as possible. They are all aware that Europe ’ s competitiveness in the KBBE is at stake.            
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 APPENDIX A   

 List of bioclusters analysed during the fi rst and second round of analyses         
         

    First round    Second round  

   BioValley Cluster (CH / DE / FR)  Association Industries et Agro-ressources (IAR) (FR) 
   Paris Biocluster (Genopole) (FR)  Lebensmittelcluster Austria (AU) 
   Cambridge Cluster (UK)  Hokkaido BIO Industrial Cluster Forum (JA) 
   Biotech Region M ü nchen (DE)  Saint-Hyacinthe Technopole (Quebec / CA) 
   Biotech Umea (SE)  San Diego BIOCOM Biocluster (US) 
   Biocat (Barcelona / ES)  BioVal (Valencia / ES) 
   Teknopol Oslo (NO)  Food Valley (Wageningen / NL) 
   Medicon Valley (SE / DK)  Ghent Bio-Energy Valley (BE) 

 APPENDIX B   

 Basic data of the analysed bioclusters 

    Name of biocluster    Location    Funding 
date  

  Employees    Companies    Institutes    Fields of activity  

   Association Industries et 
Agro-ressources (IAR) 

 Picardie et 
Champagne-
Ardennes / France 

 2005  30   000  78  34  Agro-biotechnology, 
biofuels, biomaterials, 
bioprocessing, plant 
metabolites 

   BioCat  Barcelona / Catalonia /
 Spain 

 2006  63   300      >    350      >    400  Pharmaceuticals, 
diagnostics, agro-food 
biotech, aquaculture, 
biomaterials, biofuels, 
bioremediation 

   Biotech Region M ü nchen  Bayern / Germany  1997  30   200  180  NA  Biopharmaceuticals, 
personalised medicine, 
agro-food biotech 

   Biotech Umea  Norrland / Sweden  2003  2900      <    60  NA  Pharmaceuticals, 
medical technology, 
environmental 
biotechnology; food 

   BIOVAL  Valencia Community /
 Spain 

 2006  880      <    50  13  Human and animal health, 
agriculture, functional 
food, environment, 
bioinformatics 

   Bio Valley  Alsace / FR-Freiburg / 
GE-Basel /
 Switzerland 

 1996      <    250   000  600  40  Health biotech, 
pharmaceuticals, 
medical technology and 
devices, plant biotech, 
nanotechnology, 
tissues, cells 

   Cambridge Cluster  Cambridge / 
United Kingdom 

 1980s  30   000  600 – 700  30  Pharmaceuticals, health 
biotechnology, 
diagnostics, medical 
technology 

   Food Valley  Wageningen /
 Netherlands 

 2004  15   000  1440  20  Agro-food biotechnology 

   Genopole Paris  Paris / France  1998  2300  69  20  Genetics, genomics, 
post-genomics 



© 2011 Macmillan Publishers Ltd. 1462-8732 Journal of  Commercial  Biotechnology Vol. 17, 3, 209–217

 Commentary 

217

    Name of biocluster    Location    Funding 
date  

  Employees    Companies    Institutes    Fields of activity  

   Ghent Bio-Energy Valley  Ghent / Belgium  2005  ca. 1000  16  11  Bio-energy, biopolymers 

   Hokkaido BIO  Sapporo / Japan  2002  1226  201  22  Health and medicine 
   Lebensmittelcluster 

Upper Austria 
 Linz / Austria  2000  15   528  250  22  Agro-food R & D and 

production 
   Medicon Valley  Malm ö  / Sweden-

Copenhague /
 Denmark 

 1997  40   000      <    300  NA  Biomedical research, 
pharmaceuticals 

   Saint-Hyacinthe 
Technopole 

 St.-Hyacinthe / 
Quebec / Canada 

 1993 / 2002  10   000  165  44  Bioprocessing, food 
processing, veterinary 
products 

   San Diego BIOCOM 
Biocluster 

 San Diego / California /
 USA 

 1960s  36   000  ca. 600  NA  Health biotechnology, 
bioprocessing, marine 
biotechnology 

   Teknopol Oslo  Oslo / Norway  2006  NA  NA  NA  Marine biotech, bio-energy, 
environmental biotech, 
health biotech, cancer, 
genomics, agro-food 
biotech 

       Note  : Bio Valley: 50   000 employees work in life sciences; Saint-Hyacinthe Technopole: the science park was set up in 1993, the 
agro-food city in 2002; Teknopol Oslo: funding date for cancer cluster; no date available for set up of  Teknopol.   

  Bernhard       Zechendorf     
     European Commission, DG Research and Innovation ,  B-1049   Brussels ,  Belgium.   

 E-mail:  zechendorf.bernhard@skynet.be  
 (For questions concerning EU policy please contact Dr. Alfredo Aguilar, 

EC DG Research and Innovation, 
 E-mail:  Alfredo.Aguilar-Romanillos@ec.europa.eu)  

                 
    Disclaimer   This article refl ects the author ’ s personal opinion and is not an offi cial statement of 
the European Commission.   
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