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Foreword

Provision of policy guidance on the development of local clusters of entrepreneurship and innovation is one of the key work areas of the OECD Centre for Entrepreneurship, SMEs and Local Development. Clusters are one of the most remarkable features of local economic development and small and medium-sized firm competitive advantage. Localised groupings of suppliers, customers, competitors and support institutions, all specialised in related activities, are present in all economies. They are particularly productive locations for the economic activities they host. They are sites of strong entrepreneurship and innovation vitality. And, because of this, they drive economic and employment growth. But what makes clusters grow? What threats do they face? How should policy intervene? Answering these questions is the key motivation of this book.

The governments the OECD works with at national and local levels, and the development agencies they support, are all aware of the concept of clusters and the potential that clusters hold for stimulating economic development and many have put in place their own policy initiatives for clusters. This has led to strong demands on the OECD for information on how policies can strengthen clusters based on an international assessment of recent experiences.

Here we share information from this work on success factors, problems and policy approaches in major clusters. The book shows the importance to cluster growth of co-operation, research commercialisation, human capital and skills enhancement, public sector commitment, partnerships and leadership, quality of life and social capital. It also shows the challenges that even strong clusters face. Policy is already doing much to support cluster development in the places reviewed in this book. A number of recommendations are presented for other areas based on the assessment of this experience. Key messages include the importance of encouraging new firm creation, stimulating innovation, co-ordinating polices, ensuring human capital, facilitating access to finance and addressing congestion and social divisions.

The clusters examined in this book all experienced a long period of growth in the decade to 2008, but since the past few months are confronted with the major challenge of responding to a global economic crisis. The crisis has turned attention towards survival, restructuring and downsizing in the face of shrinking markets and restricted finance. In this new context, the favourable environments that clusters provide to the enterprises they host remain extremely important as fundamental sources of competitiveness. Indeed, the productivity and cost advantages that clusters offer should help their firms to weather the crisis better than firms that stand alone. But decisions and investments made in clusters now also affect their prospects for growth and employment creation in the upturn. This is therefore a time for smart policy, which identifies the critical investments and actions that need to be taken to reinforce cluster strengths and position them as sources of future entrepreneurship, innovation and growth. The ideas in this book show the directions that need to be taken.

It is the result of work undertaken by the Local Economic and Employment Development Committee of the OECD in collaboration with the French Assembly of Chambers of Commerce and Industry, the Caisse des Dépôts et des Consignations, and the French Ministry of Economy, Industry and Employment, who wished to compare the experience of Grenoble with that of clusters in other countries. I hope it will stimulate the development of effective cluster policies and practices in a wide range of settings.
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Sergio Arzeni 
Director, OECD Centre for Entrepreneurship, 
SMEs and Local Development
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Executive Summary

Contrary to popular belief, the globalised knowledge economy relies more and more on the local dimension. In order to boost economic development and respond efficiently to ever keener international competition, OECD member countries need to pursue entrepreneurship and innovation policies that reflect their own distinctive local characteristics. Throughout the OECD area, innovation is increasingly concentrated within clusters of enterprises and research/training institutions that work on complementary activities. Indeed, it has been demonstrated that clusters are an important source of innovation and competitiveness driven at the local level. Clusters create an environment conducive to productivity gains, which are a factor of growth, and so form a structure that helps enterprises meet the challenges of international competition. This local dimension of innovation and entrepreneurship nonetheless poses challenges to policy makers because clusters require policies and support schemes that are tailored to local needs.

According to Porter, clusters are geographic concentrations of interconnected companies, specialised suppliers, service providers, firms in related industries, and associated institutions in particular fields that compete but also co-operate. This book examines policy approaches and policy recommendations for cluster development based on the in-depth analysis of seven internationally reputed clusters in the OECD area, namely Grenoble in France, Vienna in Austria, Waterloo in Canada, Dunedin in New Zealand, Medicon Valley in Scandinavia, Oxfordshire in the United Kingdom, and Madison, Wisconsin, in the United States.

What are the key factors for cluster success? What is the appropriate level and type of public intervention for cluster development? The book addresses these and other issues based on the analysis of the seven cluster studies. It looks at the factors that have contributed to the successful development of each cluster and at the barriers that hinder their expansion. Following this analysis, the review puts forward a set of policy recommendations that are geared to the context of clusters.

Main findings

The analysis shows how clusters contribute to the dynamic for enterprise creation, notably by stimulating the creation of highly innovative spin-outs in core cluster sectors. Moreover, business creation in the economy in general seems also to be positively influenced by clusters through increased demand for indirect services (i.e. induced activities). For instance, in 2007, 40 per cent of the firms in the heart of the Grenoble cluster had started up since the labelling of the “pôle de compétitivité” by the government in 2005. Furthermore, among the SMEs of this grouping, more than one in three had started up in 2006.

The book also shows how clusters can have a positive impact on employment, both directly, in the high-tech enterprises that form the heart of the clusters, and indirectly, through their ripple effect in the economy. In Oxfordshire, for instance, from a base of 190 enterprises with 2 000 employees in 1989, the region counted approximately 3 500 high-technology enterprises with 45 000 employees by 2004. In the Madison cluster, in the United States, employment increased by 75 per cent between 1993 and 2004 in the core sectors of the cluster, life sciences and information technologies.

Key factors for success


Strong co-operation. In all of the clusters examined, there was a strong fabric of enterprises, reputed universities and top level research centres that join forces to coproduce innovation. Strong co-operation is a key factor in successful innovation and, more specifically, collaborations between research organisations, universities and enterprises in the form of start-ups and SMEs. Such co-operation has often been fostered by agencies or networks outside the cluster acting as brokers. The interaction between players in a cluster may grow with the development of a policy to promote local networks and supply chain development. The importance of such an approach is clear in Medicon Valley, where government policy has sought to build up the networking capacity of players in the “triple helix” (government, industry and research).

Research commercialisation. It is crucial for successful spin-off activity to identify the market for an innovation. However, this is not always simple and its importance is often underestimated. Very few efforts have been made to teach students or advise researchers on how to commercialise their innovative product to make a profit. Furthermore, the identification of the market is a key step in attracting private investors in high-tech sectors and ensuring the investment to build clusters, notably venture capital. The WAVE programme in the Wisconsin cluster is an initiative that has proven to be successful in teaching students and assisting academics commercialise their innovations.

Critical human capital mass. A pool of talents is the base for the emergence and development of clusters. Hence, the education supply and cluster demands should be matched in order to avoid a shortage of skilled labour and therefore a flight of financial capital and know-how. The availability of qualified people at various levels needs to be forecasted and guaranteed so that the cluster can evolve at the same pace as innovations. A special effort is needed to attract highly qualified labour. Some initiatives to attract talents from abroad have worked successfully in the Vienna cluster (targeting expatriates) and in the Dunedin cluster (targeting foreigners).

Skills enhancement. The adaptability of clusters to technological and competitive change must not be undermined. Local players are engaged in international competition and must know how – and be able – to react to developments in their markets. High skill levels help cluster enterprises to adapt to changing conditions. Furthermore, it is important to adapt training provision to new areas of demand in clusters. One particular aspiration is the provision of training for emerging activities not only in engineering but also in supporting technical professions. Many international clusters have set-up training programmes to cover emerging fields, as is the case of Waterloo and its Co-op programme.

Strong commitment of the public sector. Public actors have played an important role in the emergence and development of the clusters examined in this book, regardless of the cluster’s nature. For instance, the public sector has apparently played a limited role in the development of the Madison cluster (United States). Yet in Madison there is a comprehensive strategy and in the US there is substantial public funding at the national level for academic research and numerous government funding programmes for technology spin-outs that the cluster has benefited from. If clusters are to remain competitive in the long-term, the public authorities should help promote a comprehensive strategy and agree on investments in infrastructure and public services such as transport, housing, schools and personal services to meet new cluster requirements.

Strong partnerships and leadership. For all of the clusters analysed, strong partnerships and clear leadership have been essential factors for success. Public-public partnerships are the key to ensuring a co-ordinated overall policy strategy for the development of the cluster. Public-private partnerships are crucial in making sure that policies are adequate and that needs are met in the cluster. For instance, in the case of Grenoble, the involvement of local authorities in the governance of the Minalogic cluster management organisation has helped to forge relationships based on trust with its members. From the outset, strong partnerships and the leading role played by the cluster’s delegate-general has contributed to the success of Minalogic. Moreover, partnerships among firms and between research and industry are critical for supporting collaborative research and training initiatives and knowledge transfers within clusters.

High quality of life. A high quality of life has also proved to be an important factor in retaining, renewing and growing the critical mass of talents in the clusters reviewed here. Social networks, people-oriented services, low bureaucratic procedures and good infrastructure are just some of the factors that have an impact in the attraction and retention of highly skilled population into a given place. The Grow Wisconsin Initiative in the Madison cluster is one of the approaches recently adopted by the regional government to guarantee a high quality of life and an environment attractive not only to talents but also to new enterprises. Other similar initiatives such as the Smart Growth initiative in the Oxfordshire cluster are important efforts made to ensure a good quality of life.

Social capital. Finally, it is important to stress that social capital is a major intangible asset for all of the clusters reviewed that has certainly contributed to their success. Innovation cannot take place in a hostile environment, and it is therefore important to encourage the creation and strengthening of networks of trust and exchange. For instance, in Grenoble, the “co-ompetition” among the members of the cluster, as well as the ongoing dialogue between public and private players, make the city a particularly attractive place for innovation. Grenoble is an illustration of how a society based on trust and co-operation can help to develop human potential. In Grenoble, innovation goes hand in hand with trust.

Barriers hindering cluster development


Weak entrepreneurial cultures and incentives in research. Although there is significant spin-off activity in the reviewed clusters, their development could be stronger if barriers were overcome to business creation from research centres and universities and in the impact of often rigid regulations on intellectual property rights. Prevalent research and academic cultures are not good at stimulating researchers to set-up firms. Furthermore, those ready to make the move are often hindered by the legal frameworks of university systems. Intellectual property bureaus at universities could play a role in changing this problem. Initiatives such as the “Best of Biotech” contest in the Vienna cluster which seeks to encourage academics to start their own business could also have a positive impact in business creation.

Weak involvement of small firms in cluster projects. Clusters do not usually integrate small enterprises and firms in traditional sectors into their core research, development and innovation activities. In some cases, these enterprises are seen to lie outside the sphere of policy support and collaborative projects. However, innovation in these firms could be boosted by closer participation in cluster activities. Initiatives such as the Metis project in Grenoble, involving closer co-operation between textile companies and high-tech firms, can be beneficial.

Lack of seed capital. A common barrier to entrepreneurship development is lack of seed capital for the start-up and growth phases of firm development.

Although this problem may be attenuated in clusters compared with other locations, there is a need for public support to help overcome these problems even in the reviewed clusters.

Shortages of qualified labour. Skill shortages were present in some of the clusters extending from the very highly skilled to medium and high skill support workers. The growth of clusters and the rapid evolution of their skills needs present education and training providers with difficulties in delivering the right skilled graduates to cluster enterprises. It is often useful for education and training providers to work with existing firms in upgrading and adapting their workforces to new needs.

Problems of congestion and social divisions. The development of clusters may create or aggravate problems of social cohesion as it increases the demand for highly skilled labour but has only a small direct impact on unskilled or low-skilled workers. Clusters are also experiencing congestion in housing, land and transport, creating problems for existing residents. Furthermore, there are examples of resistance to research activities undertaken in areas where ethical concerns are important. As a consequence, it is common to find lobbies opposed to clusters and cluster growth. This issue should not be viewed as trivial, but should be taken seriously and dealt with rapidly to prevent such movements from spreading and undermining the cluster’s expansion. Good communication helps to address this problem. The Oxfordshire cluster, for instance, produces regularly a newsletter on the activities of the cluster to inform the non-scientific community on ongoing and future projects.

Poor co-ordination of policies. There is usually a large body of local actors involved in various aspects of cluster support, and often they are not well co-ordinated. In addition to these local actors there are often national actors from various ministries with various programmes and agendas. If these actors could be pulled together more effectively, policy could better target and respond to the key needs of the clusters. The development of local cluster strategies would help to respond to this problem.


Policy recommendations

The analysis of the reviewed clusters provides a basis for a set of recommendations on the emergence and development of clusters and entrepreneurship elsewhere. These recommendations are listed below.

1. Encouraging entrepreneurship


For clusters to survive in the long-term, it is crucial to actively foster entrepreneurship in order to promote the creation and growth of start-ups that can contribute to the cluster’s development as suppliers, partners or clients. The enterprise fabric of clusters needs to be supplied and renewed with highly innovative enterprises issued from the universities, research centres or other large companies. This can be achieved by:



	Supporting spin-outs and small firm collaborations: by encouraging spin-outs and collaborations among large enterprises, research institutions and SMEs, especially through relations with suppliers and subcontractors.

	Leading a transition to the entrepreneurial university: by promoting entrepreneurship at all levels of education and in all fields, emphasising issues related to the capacity to create and market innovations.

	Supporting the launch and growth of start-ups: by promoting a culture of entrepreneurship in the clusters, implementing specific programmes to finance enterprising projects, and fostering the emergence of skills pools to support and work with these new enterprises.


2. Stimulating innovation and collaboration


It is crucial to consolidate dialogue between universities, industry and laboratories to provide better chances of collaboration and therefore enhance innovation. Also, the promotion of firm networks can contribute to the creation of a climate of trust between the members of the cluster and strengthening supply chains. Innovation and collaboration can be stimulated by:



	Fostering industry – research collaboration: by promoting the development and transfer of technologies within clusters through technology transfer centres, neutral agencies or networks serving as brokers, and encouraging mobility among professionals between industry and the academic world.

	Encouraging enterprise networks: by introducing SMEs into formal networks or by providing regular platforms for social meetings to generate a “cafeteria” effect.

	Stimulating spin-offs: by creating policies to increase the ownership by “creators” in the university of intellectual property rights over the results of research.

	Better marketing of products: by the establishment of marketing centres for products resulting from academic research located in universities.


3. Co-ordinating public polices and local initiatives


Co-ordination at all levels of government is essential to ensure the relevance of policy design, the integration of policies into an overall strategy and the achievement of efficiency in policy delivery. From the creation to the development of clusters, partnerships have a major role to play as facilitators of policy coordination. The co-ordination of public policies and regional initiatives can be supported by:



	Strengthening public-public and public-private partnerships: by bringing together key enterprises, local and national government authorities, university institutions and the business community to work together on the definition of common initiatives.

	Encouraging evolution in cluster activities: by identifying activities in complementary knowledge sectors to the existing base of the cluster and providing new infrastructure, new networks and the development of new enterprise formation.


4. Ensuring quality human capital


Clusters ought to attract human capital in order to attract, retain and embed financial capital (private investors, foreign direct investment, etc.) and produce innovation. The best place to live has become the best place to invest and work. It is therefore crucial to maintain a high quality of life in order to guarantee the availability of highly skilled talents in clusters. This can be achieved by:



	Updating education and training to meet the requirements of the cluster: by establishing a continual dialogue between industry and universities so as better to understand those needs, and by creating trend databases and forecasts of skills needs to avoid skills shortages.

	Ensuring availability of talent locally: by attracting talents from abroad to come to work in the cluster through the implementation of programmes which target foreigners or expatriates.

	Ensuring the appeal of the area and a good quality of life: by tackling problems affecting the quality of life in a region, such as road traffic, high housing prices, scarcity of international schools, poor quality public services, etc.


5. Facilitating access to financing


Clusters face global competition and any delays in access to finance can be critical to the development of the cluster and its position in the global market. As most of the innovations in high-tech sectors require important amounts of funds with long periods of incubation, private investors often lack incentives to invest in a cluster. It is therefore necessary to facilitate a rapid access to public funds and to encourage private investment. This can be achieved by:



	Encouraging private investment: through a technology transfer bureau, or with specific tax incentives for funds placed in an innovation project in the cluster.

	Facilitating access to public funding: by reducing bureaucratic procedures and by creating and publicising a “one stop shop” for SMEs.

	Creating forums to seek financing: by organising recurrent well-known events which serve as platforms for investors and entrepreneurs to meet.


6. Reducing congestion and social divisions


Clusters need to operate transparently and have an inclusive approach to the community in order to avoid social divisions. Many tensions can emerge in the region from the establishment of a cluster, which should be dealt with as soon as they are perceived in order to remove barriers to the development of the cluster. This can be achieved by:



	Tackling congestion and social inequalities resulting from the emergence of the cluster: by offering training programmes on the new skills required in the cluster to the unemployed and by investing in housing, infrastructure and public transport following a strategic plan.

	Creating mechanisms to inform about the activities of the cluster: by issuing periodical newsletters addressed not only to the scientific community but also to the population and other enterprises not directly involved in the core activities. This could facilitate the identification of new business opportunities in the community (induced activities) and give a positive image of the cluster.






Chapter 1

Policy Issues in Clusters, Innovation and Entrepreneurship

by 
Jonathan Potter, Centre for Entrepreneurship, 
SMEs and Local Development, OECD

This chapter sets out the key policy issues examined in the book on supporting entrepreneurship and innovation through clusters. It discusses the nature and importance of clusters, how clusters function, and the role of policy. Clusters stimulate entrepreneurship and innovation because they are sites of localised positive externalities in labour market pooling, input-output linkages and knowledge spillovers. Policy has a role to play in facilitating the emergence and growth of clusters and addressing some potential problems of clustering.



Introduction

Major localised clusters of firms and research and training institutions in closely related activities play an important role in increasing innovation, entrepreneurship and growth in the local economies that host them, generating both local and national economic benefits. This book looks at how selected successful clusters operate, how they are supported by policy and the lessons for other areas. We use a local lens to understand these clusters and cluster policies because each cluster is situated in particular local conditions and the relevant policy interventions must therefore be tailored to their distinct needs.

Clusters support economic growth by providing an environment conducive to innovation and entrepreneurship in given activities, which enables productivity growth through increases in efficiency and the quality and differentiation of goods and services. Many of the benefits occur naturally, without any need for public intervention: knowledge spillovers happen when workers change firms and entrepreneurs spin-off ideas from large firms or research institutes; labour search and training costs are reduced when there are large local pools of specialised labour; and firms capture internal economies of scale when selling specialised inputs to large local markets. But public policy can also play an important role in the emergence and development of successful clusters, for example by supporting pre-competitive research collaborations, providing basic and specialised infrastructure, brokering network creation, funding generic education and training and helping to co-ordinate and mobilise key stakeholders behind a vision for the development of the cluster.

This book provides seven case studies of the recent evolution of major, successful clusters in OECD member countries, the challenges they face and the role that policy is playing there. Each cluster is crucial to its local economy and of real significance to its national economy. Their development is complex and context specific, but examining their stories raises important issues for cluster development elsewhere. The story of the Grenoble cluster in France is illustrative.

The economy of the Grenoble city-region has grown strongly in recent years, driven by an internationally competitive cluster of activities in research, development and product design for microelectronics, nanotechnologies and related software. It counted in 2007 some 40 000 direct jobs in 300 enterprises, of which the majority were less than 10 years old, and included many spin-off enterprises. Cluster output and employment has grown strongly in the last few years, especially within SMEs, and its firms undertake a high level of innovation, with over 80 per cent bringing new products to market in a 3-year period. In 2005, the cluster was recognised by the French government as one of seven “global competitiveness clusters” in France, or “pôles de compétitivité mondial”, bringing considerable financial support for research and development activities and a cluster management organisation, Minalogic, with the job of brokering research and other collaborations between research, education and industry.

The development of the Grenoble cluster has nonetheless unfolded over a long period of time. The development of electronics and microelectronics activities in the area can be traced back for at least 50 years to the development of hydroelectric power in the surrounding Alps and the location of a branch of the government’s atomic energy agency undertaking industrially relevant research in the city. Following these largely informal and fortuitous origins, it is interesting how the cluster then gathered strength and grew over time, successfully updating its technologies by combining and recombining a number of technology staples, from the era of hydro-electric power, electrochemistry and electrometallurgy in the 1950s to the present era of nanotechnology.

What has been behind this success? Views differ on the details and precise order of importance, but certain elements stick out. Grenoble has built on a very strong education sector, comprising four universities and a management school delivering a large inflow of high-skilled labour in relevant fields. It has eight major national or international research institutes in related fields. Strong local social capital at leader level and an entrepreneurial and pro-cluster local public sector has helped to drive research-industry co-operation and public-private investment projects. Some major firms have located their research and development facilities locally, which despite subsequent changes of ownership have remained locally embedded and strong sources of spin-off enterprises. And there have been some important flagship projects in the last ten years, including the Alliance Crolles 2 initiative, an agreement amongst three major firms to pool some of their pre-competitive research efforts, the Minatec project, a centre for joint education, training and research for the cluster, and the recent “pôle de compétitivité” initiative, each driving the cluster forward. So in a strong sense the growth of the Grenoble cluster has been supported and accompanied by cluster-oriented public sector activity and investment and strong local leadership.

But there are new challenges for the cluster, which potentially threaten its continued growth. One major issue is the need to respond to intense and increased international competition. Major investments in platform technologies were made in the past, but a new scale of investment is now implied for a new generation of microelectronics products, and the cluster is seeking to compete with others abroad that are benefiting from substantial public investments. A second challenge is to reverse a worrying, if small, recent decline in the number of researchers in the cluster and a shortage of technicians. And there is a continued “invisible barrier” between industry and public research and education institutions that constrains the labour mobility that promotes knowledge transfer and collaborations. SMEs have also been kept too far away from formal cluster governance arrangements, limiting their potential role in contributing to and disseminating innovations and spreading job creation benefits through subcontracting. Then there is a major question concerning the future trajectory of the cluster, with the key industry, research and government players needing to strike the right balance between specialisation and diversity in the cluster, seeking on the one hand to minimise the risk of becoming a single specialisation cluster vulnerable to shocks and on the other to avoid a fragmentation of research and training efforts that would reduce critical mass. This challenge is epitomised by a recent local debate about whether public research funding for the cluster should move into new areas such as sophisticated textiles that share a common competence and skills base with the traditional cluster specialisation but are not strictly in the fields for which the cluster is best known. Furthermore, success itself has generated new challenges and threats in terms of managing congestion in transport and housing, limiting the risk of social divide by ensuring that growth benefits are spread widely in the city and not limited to an elite group of high-tech employees and responding to ethical objections to nanotechnology research in the cluster, for example by sharing information and developing ethics policies.

There are clearly some potentially important lessons from this story for other clusters. The case of Grenoble demonstrates the potential of a local cluster to drive growth through generating and supporting innovative enterprises able to compete on a world stage. It underlines the critical role that public policy often plays in supporting the development of clusters. It shows the role that leadership, social capital, public investment and collaborations have played in supporting development. It also shows that clusters need to evolve over time through adaptation to changes in technologies and markets. And it suggests that clusters should not be seen as assured successes, able to look after themselves and spread benefits more widely, but that their growth and evolution are likely to bring with them new challenges often requiring further co-ordination amongst stakeholders and targeted policy support.

Cluster policies are still relatively new in many places and substantial policy experimentation is taking place. There is much to learn from these experiments about the role of policy and its methods and approaches. This book takes up this learning challenge by seeking answers to the following questions for each of seven internationally important clusters (Grenoble, France; Vienna, Austria; Waterloo, Canada; Madison, Wisconsin, United States; Dunedin, New Zealand; Oxfordshire, United Kingdom; Medicon Valley, Sweden/Denmark)



	What is the nature of the cluster and how has it evolved over the last ten years?

	What are the key drivers of competitiveness of the cluster and the factors behind its success?

	What is the impact of the cluster on entrepreneurship and new and small firm development?

	What are the obstacles to further development of the cluster?

	What is the role of public policy at national, regional and local levels in supporting the cluster?

	What are the future policy challenges for the cluster?

	What are the lessons of the experience for clusters elsewhere?



By reviewing these experiences, the book aims to point to the most promising directions for policy development in other clusters.

But first this introduction addresses some key preliminary issues that should be understood before deciding on policies for clusters, namely: What are clusters? Why focus on clusters? What are the limits to cluster approaches? How do clusters function? What is the role of policy in clusters?




What are clusters?

Clusters are geographic concentrations of firms and organisations working in related activities. They have been defined by Porter (1998) as geographic concentrations of interconnected companies, specialised suppliers, service providers, firms in related industries and associated institutions in particular...
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