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1. PROJECT EXECUTION
1.1 ABSTRACT
KEINS (Knowledge-Based Entrepreneurship: Innovation, Networks and Systems) is a project funded by the Specific Targeted Research Project (STREP) of the European Commission (DG Research) under the Sixth Framework Programme (Contract n°: CT2-CT-2004-506022), co-ordinated by Professor Franco Malerba of CESPRI (Centre for research on Innovation and Internationalisation Processes) at Bocconi University, Milan.

KEINS’ overall objectives are:

1. To discuss and refine current concepts of knowledge-based entrepreneurship (KBE);
2. To explore the relationship between KBE and innovation;
3. To define the role of networks of alliances, information, finance, academic inventors and social ties;
4. To assess KBE in different sectoral and national systems of innovation;
5. To produce policy recommendations.
Overall, KEINS has produced 37 deliverables. In accordance with the contract with the European Union (EU) Commission, 32 deliverables have been delivered to the Commission. Five extra papers have also been delivered. Three summary periodic reports and 5 interim reports have been produced in KEINS.
The present Final Report summarises the activities and achievements of the project and describes the scientific findings and policy implications of each of activities in KEINS. These activities were clustered in six Workpackages (WPs). 

The partners involved in the project are: 

1. UNIVERSITÀ COMMERCIALE “LUIGI BOCCONI” – CESPRI, Coordinator (Italy) 

2. MAX PLANCK INSTITUTE OF ECONOMICS – MPI, (Germany) 

3. UNIVERSITY COLLEGE LONDON – UCL, (United Kingdom) 

4. UNIVERSITE “LOUIS PASTEUR“ - BETA, (France) 

5. STIFTELSEN IMIT - RIDE/IMIT, (Sweden) 

6. CENTRO DE INVESTIGAÇÃO SOBRE ECONOMIA PORTUGUESA – CISEP, (Portugal) 

7. CENTER FOR SOCIAL AND ECONOMIC RESEARCH - CASE, (Poland) 

KEINS was coordinated by Prof. Franco Malerba (franco.malerba@unibocconi.it). 

Prof. Malerba is director of CESPRI (Centre for Research on Innovation and Internationalization, www.CESPRI.unibocconi.it). 

CESPRI’s postal address is: 

Università Commerciale “Luigi Bocconi” - CESPRI 

Via Sarfatti 25 

I - 20136 Milano (ITALY) 

Tel: +39 02 5836 3398/3395 

Fax: +39 02 5836 3399 

More information about the project and the partners can be found at: www.cespri.unibocconi.it/keins. Furthermore, it is possible to download the working papers, the progress and interim reports, and past workshop agendas.
1.2 PROJECT BACKGROUND

Early in the new millennium the EU is confronted with monumental decisions. Yet, the underlying broad European socio-economic targets have not disappeared. Prominent among these is long-term growth and competitiveness where science and technology (S&T) policy is also directly relevant. The efforts to build the European Research Area (ERA) and to meet the Lisbon criteria are, largely, manifestations of the desire to achieve sustainable long-term growth and competitiveness. In addition, the European Paradox for advanced research not fully transformed in relevant innovations and highly successful new products and processes has been at the centre of the policy debate.

In this regard, the interplay between science, technological advance, industrial dynamics and international performance, and the relationship with human resources, remain key analytical and policy concerns. The strategic role of entrepreneurship and innovation networks and systems– the complex webs of relationships among firms, universities, and other organizations and the role of institutions for generating and sharing knowledge relevant to innovation – has entered the core of the S&T policy agenda. At the same time, the role of new technology-based firms in industry start-up and rejuvenation, in labour mobility, and in knowledge communication and their positioning in innovation networks has never before been more critical to understand the solution of the European Paradox and the meeting of the Lisbon criteria. Such concerns essentially call for projects like KEINS. 

KEINS has examined the relevance, features and developments of KBE in Europe. Quite distinctively, KEINS has gone well beyond the person-centric approach of traditional literature on entrepreneurship, in order to examine the latter more broadly in terms of development of new technologies, either jointly with the foundation of the firms or through the display of entrepreneurial spirit by existing firms or single individuals within no-profit organizations such as universities or public laboratories. 

KEINS has looked at three types of KBE: start-up entrepreneurship, corporate entrepreneurship and academic entrepreneurship.

Entrepreneurs are seen as knowledge operators, dedicated to the utilization of existing knowledge, the integration of different knowledge assets, and the creation of new knowledge. They may perform this function either by setting up new companies, or by activating social, financial, and expertise networks from within existing companies, universities or other organizations 

KEINS has also investigated the institutional settings within KBE is framed for a number of countries (France, Germany, Italy, Portugal, Sweden, the UK and several Central and Eastern Europe Countries (CEECs)), technologies (for instance, electronics and biotechnology) and sectors (for instance, cross-section studies in WP3 cover different manufacturing sectors). Academic institutions have been examined closely across three countries, namely Italy, France and Sweden.

Entrepreneurial activity also depends on structural factors that KEINS hypothesizes to be strongly related to the networks in which entrepreneurs are embedded, on one hand, and to the forces of sectoral, regional, and national innovation systems, on the other. These two constitute in KEINS the structural conditions of KBE.

The comprehensive studies conducted within KEINS have also contributed to fill a significant gap in the literature on the context in which entrepreneurs operate. This is of great importance given the direct relevancy of this aspect of entrepreneurship to the concerns of policy decision makers.

KEINS has integrated different methodologies and approaches, ranging from appreciative, formal theorizing and conceptual work to empirical evidence in the form of both case studies and quantitative empirical work. Special care has been devoted to include different industries and countries, with an extensive coverage of Accession Countries. 

KEINS brings a significant degree of originality and innovation and has improved upon existing knowledge on KBE both from an empirical and a methodological point of view. 

The KEINS consortium has used information resources with cross-European reach but, more importantly, has created new ones to achieve these goals.
Indeed, the major contributions of the KEINS project reside in the effort and success in satisfying the urgent need for synthesizing qualitative and quantitative information on various aspects of KBE for comparative analyses (institutions, individuals, organizations, relationships among agents, and indicators of KBE).
More in details, WP1 has produced a broader, but at the same time more precise definition of KBE. In recognition of the critical role of KBE for long-term growth and high-skill employment, KEINS has investigated the features of and changes in such entrepreneurship in Europe. It has contributed to the development of an appropriate analytical methodology based on the critical review and effective integration of the literature relating to KBE, industrial dynamics, innovation networks and innovation systems. Indeed, rather than limiting itself to the traditional person-centric concentration of the entrepreneurship literature, KEINS has taken a systemic view of KBE, emphasizing the context of KBE in different sectoral, regional and national setups.  Moreover, KBE has been examined not only in terms of new firm formation, but also in terms of corporate entrepreneurship (knowledge creation/integration by established companies) and academic entrepreneurship. The study has emphasized the role of science and technology, innovation systems, and institutions in promoting and supporting entrepreneurship.
WP2 has examined empirically the sources and the processes of KBE across sectors, countries, and regions, and discussed the role of networks and innovation systems (sectoral, regional or national) in affecting the nature and processes of entrepreneurship. Case studies have been produced both at an early and at a late stage of the project. The early ones have complemented the conceptual framework to help focusing the data collection efforts and the subsequent analysis. The late ones have explored in depth a few cases of entrepreneurship among those covered by the newly collected data (in WP3, WP4 and WP5), in order to allow some cross-checking of the hypothesis put forward and the conclusions reached by the quantitative analysis. 

WPs 3 and 4 have conducted a broad comparative analysis, including six EU members (Germany, France, the United Kingdom, Italy, Sweden and Portugal) and several Accession Countries (Poland and others). Importantly, KEINS partners are uniquely positioned to extend the comparative analysis to the United States (US). 
WP5 has contributed to pioneer a new way to look at and exploit patent data, using the information they contain on individual inventors and combining it with more conventional information on patent applicants. The resulting datasets has allowed extensive experimentation with social network analysis as a tool for studying KBE phenomena, in particular with respect to academic entrepreneurship and networks of research.
1.3. PROJECT OBJECTIVES
KEINS has pursued five objectives:

1. To discuss and refine current concepts of KBE;
2. To explore the relationship between KBE and innovation;
3. To define the role of networks of alliances, information, finance, academic inventors and social ties;
4. To assess KBE in different sectoral and national systems of innovation;
5. To produce policy recommendations.
Each objective focuses on a series of research questions which the work performed during the project has contributed to clarify and define. More precisely,

1. To discuss and refine current concepts of KBE: How is KBE dealt with in the current literature on the firm, entry, national systems of innovation, and technology transfer? How can we improve upon them? 

2. To explore the relationship between KBE and innovation: How much does KBE contribute to innovation? Which technologies do owe their existence/development to corporate or academic initiatives, or to start-ups?
3. To define the role of networks of alliances, information, finance, academic inventors and social ties: How much does KBE rely on the different kinds of networks? To what extent do those networks overlap?
4. To assess KBE in different sectoral and national systems of innovation: What are the main differences between Accession Countries and current EU members?
5. To produce policy recommendations: Is KBE key for European growth and competitiveness? How can KBE be effectively promoted? What steps Accession Countries could take to effectively promote KBE?
KEINS overall structure and its specific objectives are described in the following figure [the arrow “(” points at WPs responsible for the objective, and the relative deliverables (papers) and milestones; each objective may be targeted by more than one WP; drafts have to be considered as intermediate milestones]

Figure 1. KEINS overall structure.
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1. THEORY AND CONCEPTS OF KBE.  Define theoretically and conceptually KBE and explore its nature, features and relevance. Aim at understanding in depth the relationship between knowledge and entrepreneurship. Analyse broadly the relationship between KBE and growth. 

2. KBE AND INNOVATION. Analyse the relationship between KBE and innovation. Examine the role of start-up entrepreneurship, as well as corporate entrepreneurship. Pay attention to the role of all these actors in the processes of knowledge specialization, knowledge generation, knowledge integration and knowledge coordination. Develop the analysis at the qualitative level and at the quantitative level. 

3. KBE AND NETWORKs. Examine the role of networks of alliances and social networks in affecting, shaping and constraining KBE. Develop the analysis mainly at the quantitative level.  

4. KBE AND SECTORAL AND NATIONAL INNOVATION SYSTEMS.  Analyze the different role played by KBE in different sectoral and national systems of innovation. Examine KBE in Eastern Europe Accession Countries. 

5. EXPLORE THE ROLE OF UNIVERSITIES AND ACADEMIC ENTREPRENEURSHIP. Analyze the links between academic and industrial researchers by exploring their co-invention activities, as from patents, as well as patent citations of the scientific literature. Explore the motivations behind academics’ entrepreneurial efforts. 
6. POLICY RECOMMENDATIONS: Develop policy recommendations regarding ways to ensure that KBE becomes a core ingredient in the EU efforts to try to solve the European Paradox, support the creation of ERA, meet the Lisbon criteria, and meet citizens’ demands for growth and prosperity across EU member countries and accession countries.

The two key methodological concerns of KEINS are:
· The integration of different methodologies and approaches, namely:

· contributions from the economics and econometrics of entry, the evolutionary theory of  the firm and industrial dynamics, the innovation system approach, management theories, and the economics of science;

· appreciative and formal theorizing; case study and quantitative approaches to empirical analysis.

· A wide variety of  different types of contributions, namely:

· theoretical, conceptual, empirical and quantitative studies;

· analyses at the technology, firm, individual, sectoral and national levels.

All these levels and analytical approaches are required to understand KBE, which is a complex and systemic phenomenon not amenable to one analytical approach or level. 

This has enabled to focus on the following major research questions: 

· What is KBE? What are its many dimensions?

· What is the relationship between KBE and innovation?

· Does KBE differ from sector to sector, from country to country, and from region to region? Why? 

· How do innovation networks of individuals and organizations (firms, universities, and public research organizations) enable KBE? 

· What is the role of innovation systems (European, national, local, sectoral) in generating knowledge-based entrepreneurship?

· Are there important differences in KBE between East European Accession Countries and the EU members? What steps accession countries could take to effectively promote such entrepreneurship?

· Is KBE the key for overall European growth and competitiveness? 
· Objective 1 - KBE: Theory and Concepts

The first objective of KEINS is to define, conceptualize and understand KBE. 
Still nowadays, the two key starting arguments are provided by Joseph Schumpeter’s writings, the first point regarding the function and the object of entrepreneurship, the second regarding who could play the role of entrepreneurship. 
On the first aspect, Schumpeter (1934) is very clear:

The carrying out of new combinations we call “enterprise”; the individuals whose function it is to carry them out we call “entrepreneurs.” … [W]e call entrepreneurs not only those “independent” businessmen in an exchange economy who are usually so designated, but all who actually fulfil the function by which we define the concept, even if they are, as is becoming the rule, “dependent” employees of a company, like managers, members of boards of directors, and so forth, or even if their actual power to perform the entrepreneurial function has any other foundations, such as the control of a majority of shares. As it is the carrying out of new combinations that constitutes the entrepreneur, it is not necessary that he should be permanently connected with an individual firm; many “financiers,” “promoters,” and so forth are not, and still may be entrepreneurs in our sense. … [O]ur concept is narrower than the traditional one that it does not include all heads of firms or managers of industrialists, who merely may operate an established business, but only those who actually perform that function (p.74).

On the second aspect, Schumpeter distinguishes between innovations carried by new firms which challenge the established incumbents (Schumpeter,1934) and innovations that usually progress along existing trajectories carried by established incumbents that do research and development (R&D) and continuously introduce new products or new processes (Schumpeter,1942).

Therefore, the examination of the “new combinations” in terms of technologies, products and processes and of various organizational forms associated with them (new and established) has been a key task of KEINS.

More than an echo of this task list can indeed be found in one among the most recent and authoritative definition of the field, as “the study of sources of opportunities, the processes of discovery, evaluation, and exploitation of opportunities; and the set of individuals who discover, evaluate and exploit them” (Shane and Venkataraman 2000, p.218). This study goes a long way from the five common “myths” regarding entrepreneurship in the US by the National Commission on Entrepreneurship (NCOE) (2001) and Blithe (2000):  the risk-taking myth (Most successful entrepreneurs take wild, uncalculated risks in starting their companies), the high-tech invention myth (Most successful entrepreneurs start their companies with a breakthrough invention – usually technological in nature), the expert myth  (Most successful entrepreneurs have strong track records and years of experience in their industries), the strategic vision myth (Most successful entrepreneurs have a well-considered business plan and have researched and developed their ideas before taking action), and the venture capital myth (Most successful entrepreneurs start their companies with millions in venture capital (VC) to develop their idea, buy supplies, and hire employees).   

Instead NCOE (2002) points out the following issues as ranking at the top of the agenda of new and growing businesses:

i. Talent: Finding and retaining quality people at all levels – management, technical, and entry level – is the biggest challenge facing entrepreneurs.

ii. Capital: Until quite recently, access to financing was the primary problem for small business and entrepreneurs. While some regions and sectors still have trouble accessing capital, the hurdle has decreased thanks to a host of financial market innovations in the 1970s, 1980s, and 1990s.

iii. Networks: Entrepreneurs are classically depicted as rugged individualists who single-handedly build great companies. In reality, successful entrepreneurs are consummate networkers who thrive in communities. Networks are essential because they are links to potential sources of capital, new employees, strategic alliance partners, and service providers (lawyers, accountants, consultants). Networks also allow entrepreneurs to share information and assessments on markets and technologies as well as lessons learned form their own entrepreneurial activities. Thriving regions generally boast a wide array of both informal and formal networking structures.

iv. Infrastructure and institutional support for entrepreneurs: This support often takes the form of classic public infrastructure like good highways, proximity to airports, and high speed internet access. Booming regions also enjoy a strong people-based infrastructure that supports entrepreneurs.

Blithe’s (2000) interviewees cited nine out of ten times “exceptional execution of an ordinary idea” as the key to success and enough to create the needed “distinctiveness” of the new venture. But few ongoing ventures were found to thrive without developing distinctive products and services. 

In this regard, the first objective of KEINS has been to approach broadly KBE by focussing on the development of new technologies and the introduction of new products and processes as a basis of novelty and distinctiveness, and to examine the actors- individuals, new firms and established companies as well as other entities such as universities and VC firms which are responsible for that. Thus the objective of KEINS goes beyond the person-centric orientation of the traditional literature on entrepreneurship to examine the key role of knowledge, networks and systems in innovation and the founding processes of firms.  

More specifically, KBE refers to the transmission of knowledge that has been generated within science and technology to commercial applications. In recent years, the role of KBE within national and trans-national systems of innovations has gained increasing attention. It has been realized that, regardless of the extent of industrial R&D activities, KBE offers opportunities:

· To multiply the channels by which scientific knowledge is transferred to commercial applications and thus to find and enter new market niches; 

· To accelerate the exploitation of technological opportunities by relying on the decentralized and more flexible structures of KBE;
· To attract additional scientifically educated human capital into the process of adapting new theoretical and procedural knowledge to practical applications;
· To create new employment opportunities in newly emerging small business which may even have a substantial potential for growth.

In this regard, KEINS has focused on both start-up entrepreneurship and corporate entrepreneurship. 

One reason for the increased importance of KBE is the fact that with a share of scientifically educated work force rising continuously over the past three decades in almost all European countries an additional supply of highly qualified human capital has been generated (“supply push effect”). Since this supply cannot fully be absorbed only in the existing commercial R&D sector, new self-employed entrepreneurial activity becomes more significant. In addition to the classical qualifications in applied sciences in the various engineering disciplines, the last decades have also witnessed rapidly expanding opportunities for applied scientific research in new sub-disciplines in physics and chemistry (e.g. material sciences), in biology (e.g. gene technology), in pharmacology, medicine, and, last but not least, information sciences. For many of the very highly specialized applications firms through KBE need to be capable of absorbing the new technological opportunities into their commercial R&D exist.    

An interesting new aspect of KBE refers to academic entrepreneurship. This is usually related to phenomena such as university spin-offs and licensing, and the financial fortunes they have made for a restricted number of US universities and academic researchers. More and more, universities and their researchers are trusted, at least in many plans for local or industrial development, with the daunting task of generating both new valuable ideas and the entrepreneurs capable of exploiting them.  

KEINS has produced a new concept of academic entrepreneurship, in particular one that goes beyond the narrow identification of academic entrepreneurship with (successful) commercialization of inventions based upon university research, and takes into proper account the institutional framework within which academic research is conducted in European countries, thus escaping from simplistic generalization of the US experience.

KEINS has developed these lines of research and discussed the complex relationship between knowledge, development of science and technology, entrepreneurship and innovation in a series of in depth case studies. 
Objective 2 - KBE and Innovation

A second objective of KEINS has been the analysis of the relationship between KBE and innovation.  It could be grouped in the following parts:
Obj. 2a - Entrepreneurs and innovators

The relationship between KBE and innovation is mediated to the knowledge and learning environment in which firms operate. The concept of learning or technological regime (Malerba-Orsenigo, 1996) composed by the knowledge base, as well as by opportunity, appropriability, cumulativeness conditions, greatly affects the rate of new innovators and the relevance of large persistent innovators. In a way, the main feature of the knowledge base affects whether innovation is going to be pursued by new small firms or by large innovators (Breschi-Malerba-Orsenigo, 2001).  

One of KEINS primary objectives has been the identification of the innovators and inventors in specific sectors and technologies, and next links them to the various organizations (especially new innovators) and the network they belong to, and the specific sectoral systems they are embedded into.

In this regard KEINS aimed at discovering whether new innovators are also new companies or companies whose innovation efforts are targeting the field for the first time. They can also be independent inventors or (more rarely, at least in Europe as opposed to the US) academic research units attempting a technology transfer operation. Assessing their weight across technologies and countries serves both scientific and policy purposes. The availability of rich bibliometric indicators (based on patents and scientific publications, and related citations) is a necessary pre-condition for a convincing assessment exercise in this field. In particular, long enough time series of bibliometric data allow one to distinguish cumulative innovation activities (such as those emerging from incumbent R&D-intensive firms within established fields) from new innovation efforts (whoever they come from). From the scientific viewpoint, the study of new innovators has shed further light on the relationship between entry and innovation. In the past few years, two research trajectories have produced different, although possibly complementary, descriptions and explanations of this relationship: life-cycle theories (as in Klepper, 1996; Klepper and Simons, 2000) and theories based on technological regimes (Malerba and Orsenigo, 1999). The former stresses the different weight and survival chances of new firms over time, as well as their different contribution to technical change (from central to peripheral, as the emphasis moves from product to process innovations). The latter place more emphasis on the intrinsic properties of the knowledge basis, which may provide different opportunities to new innovators in different industries, with such differences resisting over time. More recently, a third research line has focussed on the narrower issue of start-ups and spin-offs, unveiling the great role played by the strength of intellectual property rights (IPRs), transaction costs, and the size of large firms’ R&D laboratories in forcing researchers from those laboratories either to sell their ideas on the internal market for ideas, or to leave their companies attempting independent exploitation (Klepper, 2001; Cassiman and Ueda, 2002; Gans, Hsu and Stern, 2002). Within the same field one can also find some evidence both on how the same variable affects the choice of new innovators between cooperating and competing with incumbents (Gans and Stern, 2003) as well as on the specific field of university spin-offs (Zucker, Darby and Brewer, 1998; Di Gregorio and Shane, 2003). In this latter case, VC is also found to play quite an important role, although not always a decisive one.
Obj. 2b - corporate entrepreneurship: the role of incumbents
First, KEINS has examined the role and content of corporate entrepreneurship within the context of the increasing relevance of knowledge and of the systemic-ness of the innovation process at technological/knowledge level (i.e. multi-tech products), at product level (i.e. multi-component products) and at organisational level (i.e. networks of vertically/horizontally related firms).  At the knowledge/technological level, the emergence of new disciplines creates new opportunities, and problems. Multi-technology products are likely to generate situations characterized by uneven rates of development in the component technologies on which they rely (Nelson 2002). When this happens, organizations need to develop coordinating mechanisms to accommodate changes in fields that cause imbalances and have cascade effects on others. Products of increasing complexity are increasingly developed within networks, as opposed to integrated firms.  Here the need to integrate and coordinate knowledge arising from different sources becomes important. In this context, the issue of the relationship between authority and capabilities, and hence the role/function/content of entrepreneurship becomes quite relevant (Foss and Foss, 2002; Grandori, 2002; Brusoni, 2003).

Besides the knowledge dimension, products too are becoming increasingly complex, embodying more and more components and functionalities (Pavitt, 1998). Consequently, the innovation literature has highlighted the usefulness of conceptualising products as complex artefacts made up of interconnected components (e.g. the personal computer (PC) is constituted of operating system, microprocessor, display, keyboard, hard disk drive, etc.). These components interact to deliver a range of functionalities that are associated to the product ‘PC’. Innovations can be introduced at the level of specific components (i.e. new functionalities are added, or old functionalities are performed in different ways), or at the architectural level (i.e. how the components fit together). The former are called modular innovations, the latter architectural innovations (Henderson and Clark, 1990). Their organisational implications are dramatically different. Architectural innovations are particularly dangerous for incumbents, whose organisational processes and managerial practices are, in a sense, designed around existing component interfaces. Modular innovations would be less of a threat for incumbents. The management and organization sciences literature has begun to approach these issues (Brusoni, Prencipe and Pavitt, 2001; Chesbrough, H., and K. Kusunoki, 2001). However, the implications of the distinction between modular and architectural innovations on industrial dynamics are, as yet, not well understood. We have explored the relationship between the modularity literature and that on industrial dynamics to understand the conditions under which incumbents have advantages over new entrants, and vice versa. 

Obj. 2c – KBE and Entry 

KEINS has also examined carefully the context in which entrepreneurs operate instead of focusing exclusively on the entrepreneurs themselves. The field of industrial organization has focused on the determinants of new firm start-ups. These studies have typically been at the industry level of aggregation and have tried to link industry-specific factors to start-up rates. Early studies, mostly done in the North American context, tried to identify a link between measures of entry barriers, such as the extent of scale economies, advertising intensity, R&D, and capital requirements and entry into industries. These studies, found primarily in the industrial organization literature within economics, reached mostly inconclusive and ambiguous results. (Geroski and Schwalbachs, 1991; Audretsch, 1995; Baldwin, 1995; Klepper, 1996; Acs and Audretsch, 2003).

KEINS has developed quantitative analyses and use econometric models to link start-up activity to industry-specific characteristics, the reliance upon knowledge inputs and knowledge spillovers. The growing literature on the economics of entrepreneurship and innovation has found that knowledge spillovers play an important role in fostering innovative activity. In addition, spillovers from universities, as well as from private firms, have been identified as a key source promoting firm innovation and performance. 

Objective 3 - KBE and networks   

A striking feature of industrial innovation today is that only a small minority of firms innovate alone. Most innovations involve a multitude of organizations. This is especially the case for the most valuable, most knowledge-intensive, and most complex technologies. The past couple of decades have witnessed the explosion of cooperative agreements involving firms, universities, other research institutes in various combinations to create new scientific and technological knowledge. Linkages often tend to be complex, involving not only diverse kinds of formal contracts, but also informal exchanges of knowledge. In the presence of technological development that involves a greater array of product and process systems, subsystems, and components, even the largest firms cannot deploy all of the required core capabilities and complementary assets at a reasonable cost.

Obj. 3a – Networks of alliances 

Innovation networks are increasingly regarded as the dominant organizational mode in the knowledge-based economy (Gomes-Casseres, 1996). This has created a proliferation of literature, with several special issues and individual papers on alliances and networks appearing in the last five years or so in journals such as the Academy of Management Journal (edited by Osborn and Hagedoorn, 1997), Organization Science (edited by Koza and Lewin, 1998), Organization Studies (edited by Grandori, 1998), International Studies of Management and Organizations (edited by Ebers and Jarillo, 1998), Strategic Management Journal (edited by Gulati et al., 2000), and Journal of Technology Transfer (edited by Arvanitis and Vonortas, 2000). Several research projects in Europe have also dealt with aspects of networks formation and knowledge communication, (e.g., Caloghirou and Vonortas, 2000; Caloghirou et al., 2001).
 In addition, several review articles, such as Gulati (1998, 1999), Oliver and Ebers (1998), and Hagedoorn, Link and Vonortas (2000), as well as numerous books such as Nohria and Eccles (1992), Nooteboom (1999) and Vonortas (1997) have tried to map the literature on alliances and networks.  The contributions in a recent special issue of Research Policy on technology entrepreneurship (Shane and Venkataraman, 2003) raised several important issues of direct relevance to the subject matter of KEINS. 

KEINS has examined entrepreneurial activity as distributed across agents. The accumulation of inputs from multiple agents creates a momentum that harnesses the inputs of distributed agents. Recent scholarship has argued that in several industries “…when the knowledge base of an industry is both complex and expanding and the sources of expertise are widely dispersed, the locus of innovation will be found in networks of learning, rather than in individual firms.” (Powell et al.,1996: 116). These inter-organizational networks sustain fluid and evolving communities of different kinds of agents (e.g. firms, universities, research institutes) and different kinds of organizational practices to access the community. 
KEINS has examined networks through both the empirical and case study work to appraise network dynamics and the factors underpinning network formation and evolution. Emphasis has been placed on the role of networks in promoting and assisting entrepreneurship. 
Obj. 3b – Social Networks

KEINS has examined whether entrepreneurship and innovation are helped by a network structure which provide the opportunities available to individuals (Burt, 1992; Hagan, 1998) and assist them in the discovery of partners and resources (Powell and Brantley, 1992). Networks structure provides “knowledge corridors” and the discovery of entrepreneurial opportunities. Individual differences matter for opportunity discovery, but these differences are largely a function of the differences in networks within which the individuals are embedded (Baker, Miner, and Eesley, 2003).

Social network analysis is the key tool for studying networks of individuals as carriers of knowledge and opportunities. Social networks of interests to KEINS are those conducive to close personal contacts, i.e. those that allow for effective knowledge exchanges among the parties involved. 

In the literature, only a few large-scale quantitative studies on networks of this kind are available. They focus mainly, if not exclusively, on scientific publications. Works by Newman (2000, 2001) and Strogatz (2001) provide a good example for both aims.

KEINS extended the analysis to the social behaviour of inventors and academic scientists who engage in research projects of direct relevance to industry. Patent data has provided the basis for such efforts. 
Objective 4 - KBE and innovation systems

KBE is affected by the systems in which entrepreneurs are embedded in terms of   technologies, actors with which they interact, non firm organizations and institutions.

KEINS has focused on two aspects:

Obj. 4a – KBE and sectoral innovation systems

KEINS has examined the role of KBE in different sectoral systems of innovation.  The work on sectoral systems of innovation (see Malerba, 2002, the results of the ESSY project and the collective volume by Cambridge University Press) show that the knowledge base, actors and the networks differ from sector to sector.  In the different sectoral systems, KBE is active in specific knowledge and technological domain, with often changing sectoral boundaries.  In the different sectoral systems, KBE faces heterogeneous agents that are organisations and individuals (e.g. consumers, entrepreneurs, scientists). Organisations may be firms (e.g. users, producers and input suppliers) and non-firm organisations (e.g. universities, financial institutions, government agencies, trade-unions, or technical associations), including sub-units of larger organisations (e.g. R-D or production departments) and groups of organisations (e.g. industry associations). These agents are characterised by specific learning processes, competencies, beliefs, objectives, organisational structures and behaviours. These varieties of actors systematically affect interactions for the generation and exchange of knowledge relevant to innovation and its commercialisation. Interactions include market and non-market relations that are broader that the market for technological licensing and knowledge, inter-firm alliances, and formal networks of firms, and often their outcome is not adequately captured by current measures of economic output.  Finally, KBE actions are shaped by institutions, which include norms, routines, common habits, established practices, rules, laws, standards and so on, that shape agents cognition and action and affect the interactions among agents. They may range from the ones that bind or impose enforcements on agents to the ones that are created by the interaction among agents (such as contracts); from more binding to less binding; from formal to informal (such as patent laws or specific regulations vs. traditions and conventions). A lot of institutions are national (such as the patent system), while others are specific to sectoral systems, such as sectoral labour markets or sector specific financial institutions.

KEINS has examined the role of KBE in different sectoral systems such as Information and Communication Technology (ICT), laser and biotechnology.

Obj. 4b –   KBE in Eastern European Accession Countries

Finally, KEINS has examined the role, opportunities and constraints to KBE in Eastern European Accession Countries.

East European (EE) Candidate Countries are significantly less developed than the EU economies. Their gross domestic product (GDP) per capita – purchasing power standard (PPS) - is only 42% of the EU average. In addition, EE candidate countries are characterised by a very big gap between education levels of its labour force and number of employees in R&D systems, on one hand, and the low levels of productivity and very poor commercialisation of its technology, on the other hand. This suggests that the European paradox is much more pronounced in EE than in the EU. Hence, achieving of Lisbon objectives is very much dependent on whether EE candidate economies will be able to restructure towards knowledge based activities. 

From KEINS perspective, it was crucial to understand whether factors that drive KBE in EE Candidate Countries are qualitatively different from factors that operate in the EU. Non-linear nature of growth and catch up may suggest that constraints for KBE may be different in these economies. This in particular relates to the development of networking, including physical and institutional infrastructure that is needed for supporting KBE. 

During the 1990s, growth in EE Candidate Countries was based mainly on reallocation of resources between and within sectors, and between firms. In some EE Countries (Hungary, Estonia, Czech Republic, and Poland) growth is currently based on foreign direct investments (FDI), a significant share of which is in services. Research on international industrial networks in EE (McGowan et al, 2003) has shown that EE domestic firms are the weakest links in international networks. A dynamic productivity catch up is now highly dependent on FDI. In overall, the dynamic of productivity growth is slowing down raising the issue of further sources of growth in EE Candidate Countries (Stephen, 2003). Unless we do not see further structural progress, they may face situation similar to cohesion countries (Greece, Spain, Portugal) where initial spectacular productivity advance fizzled out and this group of countries have remained at practically constant relatively productivity levels vis a vis the technology leaders (OECD, 2003). 

Future growth of EE candidate countries will be highly dependent on their own R&D and technology accumulation. Yet, the key weakness of their systems of innovation is the very weak or non-existent demand for local technology and R&D. In six EE Candidate Countries relationships between R&D and GDP growth is actually negative. Moreover, research has shown that while demand side constraints for growth have eased, the new supply side constraints have emerged, among which access to technology and to skilled workers (Radosevic and Mickiewicz, 2003).

New firms formation, as one of the key mechanisms of entrepreneurship, is relatively high in the region though slowing down in all countries in recent years. This dynamism shows two faces. On one hand, we observe very limited KBE, which is confined on few sectors, among which software is the most common. On the other hand, entrepreneurship is very often expression of survival rather than of new opportunities as new firms formation is not followed by investments. In particular, KEINS has explored network requirements in EE Countries for start-up entrepreneurship and for academic entrepreneurship. Case studies have examined the extent to which international networks substitute for deficient conditions for technology based competition in technology intensive activities in these economies.  

KEINS has explored different aspects of entrepreneurship in EE Candidate Countries by combining quantitative and qualitative analysis. Quantitative analysis, which has been undertaken in a comparative perspective with the EU case studies, has provided benchmarks by which entrepreneurship in terms of new firms’ formation and new technologies can be measured in comparison to the EU economies. At qualitative level, we have also gained understanding of the problems of networking for KBE in different sectors in EE Countries. In particular, we have explored the extent to which problems of KBE are related to low levels of development, to country differences and to differences across sectors. Indeed, in some sectors conditions for KBE are more favourable than in others i.e. common differences, which arise from low levels of development, are found to be significantly smaller in some sectors than in others. This research has also generated a critical new mass of understanding of KBE in EE so that it will inform EU structural policy.

Objective 5 – Universities and academic entrepreneurs 

KEINS has explored who academic entrepreneurs are, which motivations may pull them and, ultimately, which attitudes towards IPR management, commercialization efforts, and relationship with industry. KEINS assumes that analysis of the motivations which spur many academic scientists to patent or to contribute to commercially-oriented R&D would immediately suggest that the idea of engaging in whatsoever commercial enterprise is not an end in itself, but a last resort option to carry on one’s own research interests. This option is taken when public support to a fundamental research project dries up, or its private sponsors require co-participation in a commercial venture. Interviews linked to data collection by Balconi, Breschi and Lissoni (2002) reveal that, most often, the scientist’s quest for a commercially relevant invention, or the nurturing of a relationship with a business sponsors, are instrumental to the scientist’s final goal of setting up new research groups and facilities and/or testing new methods and research styles. In addition, the relationship with the industry may provide key knowledge assets (such as data and tools) and interesting research questions. That is, many more academic entrepreneurs are looking, at each point of time, for “new combinations” within the realm of basic research than one can believe by assessing only the spin-off creation or the patenting rate of universities. Hints in this direction also come from recent accounts of US biotech academic superstars’ behaviour (as in Zucker, Darby and Brewer, 1998) or the biographical memoirs of those scientists who indeed set up very successful companies (see Eugene Garfield’s explanation of his decision to set up what then became the Institute of Scientific Information, in Hane, 2000, or Garfield’s own interview to Carl Djerassi, father of the birth control pill and successful entrepreneur, in Garfield, 1983). More generally, the history and the sociology of science are reap of examples of entrepreneurial scientists, very skilled in managing contacts with industry in order to mobilize resources and keen to explore technology as a source of interesting research questions and compelling evidence, but whose drive remained the pursuit of “Open Science” (Merton, 1996). 

Thus, KEINS objective has been to produce innovative techniques and datasets to allow a quantitative assessment of the size and structural properties of social networks to which academic entrepreneurs belong to. In particular, two networks have been considered: social networks of inventors and, to a lesser extent, scientists’ networks. In addition, great attention has been paid to the exploration of how academic entrepreneurs link up to those networks, and whether they contribute to enhance their extension and density.
Objective 6 - Policy implications

A final objective of KEINS has been to reach significant policy implications stemming from previous research. They are of three kinds.

FIRST, KEINS has provided a roadmap to the entrepreneurship literature, drawing mainly from the results reached in pursuing OBJECTIVE 1 (THEORY AND CONCEPTS OF KBE). This is not an easy or obvious task, because entrepreneurship does not correspond nicely with any established academic discipline such as economics, let alone any particular sub-discipline within economics, such as labor economics or industrial economics. Rather, the subject of entrepreneurship has been the topic of scholarship and research in a variety of academic fields, including but not limited to economics. The interdisciplinary nature of scholarship reflects the subject – entrepreneurship itself is a multifaceted, complex social and economic phenomena.  This roadmap has highlighted those aspects of the entrepreneurship that can serve as a guiding light to direct policy makers in understanding the issues, the debates, the most important questions and issues, and in distinguishing what is known and has been established from areas which are at the frontier of research or need to be researched in the future. In addition, direct comparisons have been made between entrepreneurship in the European and American contexts.

SECOND, specific policy lessons have been drawn from the research on the other four objectives of KEINS previously discussed.

1. KBE AND INNOVATION. We have provided focused recommendations for each sector investigated by the case studies, as well as to suggest specific provisions for spurring KBE in Accession Countries

2. KBE AND NETWORKs. Suggest whether the emergence of new innovators is indeed a phenomenon to be encouraged, and which specific provisions have to be made to that purpose

3. KBE AND SECTORAL AND NATIONAL INNOVATION SYSTEMS. Suggest whether policy recommendations at the European level may clash against sectoral or national specificities, and how to avoid that clash 

4. EXPLORE THE ROLE OF UNIVERSITIES AND ACADEMIC ENTREPRENEURSHIP. Discuss whether the current policy trend of encouraging academic research exploitation via the establishment of clear IPRs is desirable or not, and whether the different initiatives taken by different Member States should be harmonized.
THIRD, KEINS has developed ad-hoc policy recommendations regarding ways to ensure that KBE becomes a core ingredient in the EU efforts to try to solve the European Paradox, create ERA, meet the Lisbon criteria, and meet citizen’s demands for growth and prosperity across EU member countries and accession countries.

Note on Venture Capital
A key role in supporting KBE, especially start-up entrepreneurship, is played by VC. In the last decade, the increasingly rapid pace of innovation induced by entrepreneurial firms has substantially contributed to the strong competitiveness and protracted growth of the US economy. The entrepreneurial dynamism of the US economy is in sharp contrast to the relatively low levels of firm creation in Western Europe and Japan. A survey on entrepreneurship conducted in 2000 reports that while an estimated 10% of a representative sample of the US working population stated that they were “currently engaged in the process of creating a nascent business,” this figure is below 2% for Japan and France, and below 4% for most European countries. Thus, there are persistent large discrepancies between economies at similar levels of development. Common explanations for such a figure invoke exogenous cultural differences such as different institutional constraints (e.g. taxes or administrative costs). However since young, innovative companies are more likely to be credit constrained (Evans and Jovanovic (1989)), as confirmed by surveys and other evidence about European innovative companies (Eurostat (1998), Guiso (1998)) the capacity of creating innovation is related to the way through which firms finance their activity. 

KEINS believes that the success of entrepreneurial firm creation depends also on the various actors involved, from entrepreneurs, venture financiers, critical employees, and industry specialists. In this context, informal networks, incubators and VCs appear to play a critical connecting role in bringing together the expertise, management skills and contacts essential for the gestation of the innovative firm. A dense network of highly specialised agents would appear to be needed to support these new business initiatives, particularly those with greater innovative content.

Examining the role of VC in supporting KBE is crucial. KEINS has promoted an effort to consider the role of VC in all case studies of WP2, and in the analysis of quantitative evidence from other WPs. In addition, KEINS has selected a few papers on VC for the final conference. 

1.4. METHODOLOGIES and APPROACHES

KEINS has defined entrepreneurship as a key resource in three, overlapping, innovation-related fields:

· The creation of new firms (start-up entrepreneurship);
· The promotion and development of new technologies by both independent small and medium enterprises (SMEs) and large companies (corporate entrepreneurship);
· The pooling of resources by academic scientists looking for new research directions (academic entrepreneurship).

KEINS has examined entrepreneurship along three lines:

· Knowledge and learning activities: definitions, contents, and organizational requirements;
· Networks of enterprises and individuals: their measurement, their structural properties and their contribution to entrepreneurship;
· Entrepreneurship and institutions: the relationship between knowledge-based entrepreneurs and national or sectoral institutions such as institutions of science (e.g. universities) and technology policy (e.g. IPR laws or technology transfer agencies).
WP1 to WP6 constitute the bulk of the project. They have produced the conceptual framework, the relevant datasets and the necessary analytical contributions for shedding light on the nature of KBE, the contents of those “new combinations” that characterize its contribution to society, and the organizational forms employed by entrepreneurs to carry out the development of those combinations. Explanations for these findings have looked for within the industrial dynamics of individual sectors and technologies, in the features of sectoral and national systems of innovation, as well as in the networks surrounding the entrepreneurs.

In the description of each WP we discuss the methodologies which the partners have employed to achieve the objectives set out in the previous sections, and show why the methodologies are appropriate to this end. 

1.5. SCIENTIFIC OVERVIEW: ACHIEVEMENTS and RESULTS
The core activities of the KEINS project are articulated in six main WPs. The following sections maintain the KEINS structure outlined below.

WP1: Literature review and conceptual framework

WP2: Case studies on specific sectors; cross-country and cross-sector comparative analysis

WP3: Quantitative analysis on entry 

WP4: Quantitative analysis on entry and innovation

WP5: Quantitative analysis on academic entrepreneurship

WP6: Policy issues
WP1: Literature review and conceptual framework
Coordinator: CESPRI
Partners involved: CESPRI, MPI, UCL, BETA, RIDE/IMIT, CISEP
Research Team: Guy Ben-Ari, Stefano Brusoni, Roberto Fontana, Chiara Franzoni, Christian Garavaglia, Daniela Grieco, Francesco Lissoni, Andrea Prencipe, Nick Vonortas (CESPRI); David Audretsch, Max Keilbach, Ulrich Witt, Christian Zellner (MPI); Ruta Aidis and Slavo Radosevic (UCL); Patrick Cohendet and Patrick Llerena (BETA); Magnus Holméen, Matthias Johansson, Mats Magnusson, Maureen McKeòvey (RIDE/IMIT); Manuel Mira Godinho, Ricardo Mamede (CISEP).
Objectives 

To allow partners to share their views on the most promising research directions; to contribute to the theoretical fields of the economics of industrial dynamics and evolutionary approaches to the theory of the firm.
Description of work  

This WP has produced two groups of papers:

· Critical surveys, whose task is to explore how the concept of KBE relates to issues like entry, public policy, and university-industry links;

· Contributions to the evolutionary theory of the firm, which has traditionally placed knowledge issues at the centre of explanations of firms’ behaviour and strategy.
Papers delivered
In accordance with the contract with the Commission, eight papers have been delivered to the Commission. Three extra papers have also been delivered by the CESPRI Unit.

1. Risk Financing for Knowledge-Based Enterprises: Mechanisms and Policy Options, by G. Ben-Ari and N. Vonortas (extra paper)
2. Hand in Hand with Entrepreneurship: A critical overview from entrepreneurship to knowledge based-entrepreneurship, by C. Garavaglia and D. Grieco (extra paper)
3. The Making of Design Rules: A multi-domain perspective, by S. Brusoni e A. Prencipe (extra paper)
4. Entrepreneurship: A survey of the literature, by D.B. Audretsch and M. Keilbach
5. Creating knowledge-based firms out-of existing organisations: A survey of the literature, by M.M. Godinho and R. Mamede
6. National Systems of Innovation and Entrepereneurship: in Search for a Missing Link, by S. Radosevic
7. Entrepreneurship in transition countries: A Review, by R. Aidis
8. Academic entrepreneurship: definitional issues, policy implications, and a research agenda, by C. Franzoni e F. Lissoni
9. Knowledge-based entrepreneur: the need for a relevant theory of the firm, by P. Cohendet and P. Llerena
10. Networking the knowledge-based entrepreneurial firm, by M. Johansson
11. ‘What are innovative opportunities?’, by M. Holmén, M. Magnusson and M. McKelvey
12. Knowledge-based Entrepreneurship: The Organizational Side of Technology Commercialization, by U. Witt and C. Zellner
13. Incumbents’ strategies for platform competition: Shaping the boundaries of creative destruction, by S. Brusoni and R. Fontana
Methodology

The project is an empirically-oriented one, with data collection and analysis at its core. However, all the participants have shared the same urge to clarify a number of conceptual and theoretical issues, which affected both the directions of applied research and the standing of KEINS with respect to a number of policy issues.

Most partners have produced at least one conceptual paper, which both supported the empirical research, and allowed the partners to share and confront their views on the most promising research directions. This has been a crucial preliminary step, due to the large number of researchers from different units who worked together for the first time. Conceptual papers have surveyed specific fields of the vast literature on the entrepreneurship, raised research question to be answered by the empirical WPs and case studies, and anticipated the most relevant policy issues to address in the conclusions.

Papers are drawn from and contribute to at least three fields: the economics of industrial dynamics, evolutionary approaches to innovation and the theory of the firm, and the innovation system literature.
Economics of industrial dynamics: studies on the determinants of new firm formation, entry and exit have outlined the importance of innovation both as a mean of entry and as an entry barrier, depending on the technological opportunities in different industries, at different stages of their life cycle, as well as on the kind of knowledge sources (science, workers’ skills, feedbacks from users…) each technology draws upon. Thus, very different manifestations of KBE follow, which depend crucially on the kind of knowledge that feeds technological innovation. Appreciative theorizing, formal modelling and simulation techniques do all belong to the theoretical toolkit of practitioners of the field. The first one has been the best suited for the contributions on this point.

Evolutionary theory of innovation and the firm: how knowledge is generated, absorbed and used, how firms evolve over time in uncertain and changing environments, how they introduce new products and processes. Historically, this approach has given a crucial contribution to understanding of knowledge generation, firms’ change over time, heterogeneity of actors in the economic setting, industry evolution. Once more, appreciative theorizing, formal modelling and simulation techniques all belong to the theoretical toolkit of practitioners of the field, but the first one has been picked up most frequently by the partners.

Innovation system literature: how relevant are interactions, networks and institutions in shaping agents’ activities. KEINS has focused mainly on networks, and on the role of sectoral and national systems.  Again, appreciative theorizing has been mainly used here.
Scientific findings

Results from WP1 can be summarised as follows.

1. A classification of the entrepreneurial phenomena and a conceptualisation of KBE, by including the economic theories, recalling traditional, evolutionary and more recent contributions, and by developing the discussion at different levels of analysis and comparing the main interpretations of the entrepreneurial action. Additionally, this conceptualization exercise selects and discusses the most useful integrations from alternative disciplines (management, sociology, and psychology). Ultimately, this conceptualization exercise provides a “road-map” for further research by considering a range of levels of analysis and a multidisciplinary perspective.
2. An examination of the various mechanisms for KBEs risk financing. Findings indicate that debt financing through direct loans and loan guarantees is usually not made available to KBEs, especially to young ones or to those working on advanced technologies that are in early stages of development. For these firms, equity financing from specific sources dealing with risk capital and government grants are the only way to raise funds. In particular, business angels, VC firms and national and regional governments are the main sources of financing used by KBEs. Policymakers could help entrepreneurs bridging the gap between invention and innovation by creating a regulatory framework that encourages risk financing, becoming involved in debt financing (via direct loans and loan guarantees) and in equity financing (by creating and supporting VC funds), and providing advice and information to KBEs. 

3. An in-depth case study of radical innovation in tire manufacturing focused on the study the joint dynamics of technical and organizational change during the transition from old to new design rules. Findings show that the adoption of modular design rules in the artifact domain (i.e. the tire plant) is not accompanied by the emergence of a modular organization. Quite the opposite: modularity in the artefact domain was enabled by the integration that occurred in the organizational and knowledge domains. The case study also illustrates that the new organization emerged out of a development effort originally conceived as a process development project which outgrew the ambitions of its initiators. Moreover, the introduction of major innovations in complex systems requires changes to be introduced in a coordinated manner across these multi-domain networks. The activation and maintenance of feedback loops across the different domains is fundamental for the emergence of new design rules and, more generally, for the introduction of new business models.

4. An analysis of the conditions that favour the emergence of independent firms as an alternative to the exploitation of new knowledge within the organizations in which innovative business opportunities arise, in the specific cases of business firms and academic organizations. Findings indicate that:

a. In the case of corporate venturing, strategic motivations tend to dominate compared to purely financial factors. New firms are often a way for established corporations to preserve and develop existing competencies, as well as to access external knowledge. For individual entrepreneurs, being linked to an established firm (instead of creating an independent start-up, possibly with the help of the VC industry) may provide them the advantages of complementary assets and commercial credibility. 
b. In the case of academic spin-offs, the setting up of dedicated structures such as Technology Licensing Offices (TLOs), whose activities comprehend the systematic screening of research projects and seeking invention disclosure by the faculty, has raised the opportunities for spinning-off. Other institutional dimensions such as the legal framework of academic careers are also relevant factors behind the creation of academic spin-offs. 
5. A roadmap to the entrepreneurship literature to highlight those aspects of the entrepreneurship that can serve as a guiding light to direct policy makers by addressing:

a. The issue of entrepreneurship actual measurement. Indeed, the ideal measures of entrepreneurship remain to be developed;

b. The determinants of entrepreneurship (considered at the level of the individual, the enterprise, the region and the country). Examining factors shaping the extent of entrepreneurial activity is important because it provides insights as to how policy could be used to promote entrepreneurship;

c. The distinction between the broader entrepreneurship policy (i.e. measures in order to stimulate and directly influence the level of entrepreneurial vitality in a country or a region) and the more targeted traditional SMEs policies (i.e. policies implemented by a ministry or government agency charged with the mandate to promote such a type of business).

6. The integration of the issue of entrepreneurship in the literature on national systems of innovation (NIS). Reasons for its neglect in the NIS literature can be ascribed to several incompatibilities between the two notions. The Schumpeterian legacy, the current person centric view of entrepreneurship, and methodological difficulties to treat entrepreneurship at the macro-level has made it difficult to integrate entrepreneurship into NIS perspective. From a national level it is more appropriate to treat entrepreneurship as a ‘property’ (dimension) of NIS, not as a factor as it is usually treated in quantitative analyses. A functional view of NIS and entrepreneurship may represent the common basis which could connect these two approaches. This serves to discuss several important aspects of entrepreneurship from NIS perspective: balance between individual and cooperative entrepreneurship; market opportunity vs. skill aspect of entrepreneurship; entrepreneurial uncertainty and NIS. From the NIS perspective, entrepreneurship can be explained as a systemic phenomenon driven by complementarities between technological, market and institutional opportunities. This framework may turn to be fruitful for empirical research on entrepreneurship. 

7. An overview of the key issues surrounding entrepreneurship development in transition countries, by focusing on SMEs. Despite of some general commonalities (e.g. rapid growth in the first years, absence of targeted policies, and subsequent decline in the number of new firms), entrepreneurship development in transition countries is a story of increasing divergence among countries because of different economic environment, role of the state, business owner characteristics, interplay of cultural perceptions of entrepreneurship, state of the economy and implementation of policies. Most entrepreneurial activity has taken place in low tech sectors and the conditions to maintain a vibrant entrepreneurial climate have not yet been created, but the development of KBE is perceived of critical importance for economic growth and productivity. 

8. A clarification on the notion of “academic entrepreneurship”, as it emerges from a wide range of contributions to the economics and sociology of science and technical change (e.g. the literature on university-industry technology transfer, dealing with university patenting and academic spin-offs), as well as from the institutional history of university. Contemporary science is very much the result of an “entrepreneurial” effort: the most prominent scientists act very much like Schumpeterian entrepreneurs, and on many cases they relate to industry even in the absence of specific incentives to patenting and firm creation. At the same time, the intensity and specific features of the entrepreneurial effort depends very much on the institutional characteristics of national academic systems, which clearly emerge by looking at the history of the US and German systems, and comparing them to current features of a few other European ones. 

9. The definition of ‘knowledge-based’ entrepreneur. Such an entrepreneur can only have a role in a firm considered as a knowledge processor instead of an information processor. Here, the relevant analytical perspective changes: from a division of labour perspective to a division of knowledge one. Moreover, this requires a reconsideration of the role of the entrepreneur and the emergence of a ‘knowledge-lead entrepreneur’, not simply involved in the process of creation of resources but also in the process of knowledge management.

10. A theoretical framework to look at the influence of networks of individuals and organizations (e.g firms, universities) upon the way KBEs mobilize resources in order to identify, act upon, and realize opportunities. At the same time as the relations that do form can provide the KBE with resources scarcely distributed and reduce the uncertainty the venture is exposed to, they may also influence the KBE’s perceptions of the opportunity and how to pursue it. The close co-operation likely required for the accommodation of, for example, R&D can over-embed the KBE in the relation, sheltering or blindfolding it to new information from other upstream, horizontal or downstream actors. Thus, the formation of relations and the organizational legacy, and relatedly the access to resources and the influence that relations convey, might turn to generate problems to growth. 

11. The introduction of a new concept, ‘innovative opportunities’. The interpretation of opportunities is based on an understanding of technological change in a business context, stressing perception and uncertainty during the choices involved in innovation processes. Innovative opportunities refer to a set of different elements within the processes whereby actors identify, act upon and realize new combinations of resources and market needs to try to benefit from their future economic potential. To better understand and explain such processes, the proposed conceptualization of ‘innovative opportunities’ consists of three elements – 1) Perception of economic value; 2) Perception of mobilization of resources; and 3) Perception of appropriability.

12. The description of the transfer of knowledge from university to business as an inherently entrepreneurial process. In the case of small entrepreneurial start-up firms, the knowledge transfer is accomplished by the entrepreneur who embodies the necessary technological knowledge in person when setting up the business. In the case of the large, incumbent firm, by contrast, technological expertise that is complementary to the organizational capabilities already existing has to be selectively acquired on the labour market. Therefore, by migrating from academic research into the private sector, scientists can realize the commercial value of the knowledge they have acquired in academic research either by setting up an own entrepreneurial start-up venture or by becoming employees in someone else’s entrepreneurial business. 
13. A framework to indentify four distinct types of platforms on the basis of their key technological and institutional traits, by relying on the interplay between platform architecture (modular vs. non modular) and type of interface (open vs. closed). The idea is that products and organizations are complex systems made up of many interconnected elements. How these elements are connected is a matter of technological and organizational design choices. Such choices define general rules which organize the inner working of complex systems, define the strengths of the connection among elements and set rules of entry for new components and exit for obsolete components. These rules provide the foundations of what has been recently called a ‘platform’, i.e. an evolving system made of interdependent pieces that can each be innovated upon. Within each of the four types, the rules of competition, the opportunities of innovation, the relative advantages and disadvantages of incumbents vs. potential entrants dramatically differ, thus leading to different implications for platform competition and incumbents’ strategy.
WP2: Case studies on specific sectors; cross-country and cross-sector comparative analysis
Coordinator: CESPRI
Partners involved: CESPRI, MPI, UCL, BETA, RIDE/IMIT, CASE
Research Team: Stefano Brusoni, Nicoletta Corrocher, Camilla Lenzi, Franco Malerba (CESPRI), Guido Buenstorf (MPI), Peter Antonioni, Kate Bishop and Slavo Radosevic (UCL), Antoine Bureth, Thierry Burger, Patrick Llerena, Julien Pénin, and Sandrine Wolff (BETA), Johan Brink and Maureen McKelvey (RIDE/IMIT), Stela Andrei, Romana Cramarenco, Radu Gheorghiu, Geomina Turlea, and Richard Woodward (CASE)
Objectives

To examine empirically the sources and the processes of KBE across sectors, countries, and regions, and discuss the role of networks and innovation systems (sectoral, regional or national) in affecting the nature and processes of entrepreneurship.

Description of work

Case studies have been produced both at an early and at a late stage of the project. The early ones have complemented the conceptual framework to help focussing the data collection efforts and the subsequent analysis. The late ones have explored in depth a few cases of entrepreneurship among those covered by the newly collected data (in WP3, WP4 and WP5), in order to allow some cross-checking of the hypothesis put forward and the conclusions reached by the quantitative analysis.

Papers delivered
In accordance with the contract with the Commission, eight papers have been delivered to the Commission.

1. Knowledge-based entrepreneurship in Czech Republic and Hungary: Results from 4 case studies, by K. Bishop
2. The development of commercial success of SMS: Standard committees as engine of knowledge-based entrepreneurship, by S. Brusoni and N. Corrocher
3. Knowledge-based entrepreneurship in Romania, by R. Gheorghiu, G. Turlea, S. Andrei and R. Cramarenco
4. Knowledge-based entrepreneurship in two transition countries, by R. Woodward
5. Knowledge-based entrepreneurship and technology transfer: Evidence from the German laser industry, by G. Buenstorf
6. The struggling biotechnology firm: Technological regimes and firm performance in sub-sectors, by J. Brink and M. McKelvey
7. Entrepreneurship in Biotechnology: The case of four start-ups in the Upper-Rhine Biovalley, by A. Bureth, J. Pénin and S. Wolff
8. A comparative overview of case studies of knowledge based firms from Central and East European countries, by S. Radosevic and R. Woodward
9. New innovators and knowledge-based entrepreneurship: A case study analysis, C. Lenzi, F. Malerba, G. Buenstorf, M. McKelvey, P. Llerena, J. Pénin, T. Burger, P. Antonioni, K. Bishop, S. Radosevic
10. Brokerage role of academic inventors: An exploratory analysis of the KEINS database, by Francesco Lissoni
Methodology

 “Early” case studies have supported and complemented the conceptual papers, and produced robust guidelines for the interpretation of quantitative data from WPs 3 to 5. They have either focussed on the relationship between entry and innovation (illustrative cases of entry through innovation; start-up stories) or on knowledge management problems encountered by new firms or established companies, especially within high-tech and/or science-based sectors, or as a result of crucial technology transfer operations. They have also explored the role of Intellectual Property Rights in affecting the rate of formation of start-ups and spin-offs.

“Late” case studies have contributed along similar lines to WPs 3 to 5. They have been centred upon firms and other organizations comprised within the newly built datasets, thus allowing for a more accurate check of the data set contents. This second group of case studies has been less focussed on individual firms or entrepreneurs, and more comparative. 
Scientific findings
Results from WP2 can be summarised as follows.

1. A case study on 4 knowledge-based firms in Czech Republic and Hungary. The evidence illustrates strong complementarities in the growth process among internal, strategic, network and external factors and the evolution of their relative importance over time from start up to maturity. The results stress the relative importance of internal factors such as employee’s skills and entrepreneurial vision at the time of start-up, as the firm ages the role of organisation design, in the form of restructuring of the top management team, becomes more crucial to the development of the firm, thus suggesting the presence of a life cycle of factors in the firm’s growth and development.

2. A case study on the emergence and evolution of Short Message Service (SMS). The new technological architecture and service emerged not because of existing technological knowledge in the form of patents, but as the result of a close interplay of institutional and organisational forces, which implied explicit choices both by firms and by standard committees, and benefited from knowledge sharing among different networks. There was an exchange of technical information between the radio community of expertise and the data communication community of expertise that enabled the two communities to develop the technical specifications of SMS. Moreover, there were strong connections between telecom operators and system manufacturers, which affected the dynamics of knowledge creation and diffusion across different networks. Finally, telecom operators had a prominent in the beginning, when technical specifications had to be chosen, followed by an increasing openness towards manufacturers, as long as the commercialisation of the service became the most important issue. These results shed light on the role of corporate entrepreneurship, as exemplified here by the role of engineers belonging both to telecom operators and to system manufacturers, and on the interaction of different networks in the process of harnessing technological opportunities for knowledge commercialisation. 

3. A case study on 4 cases of KBE in Romania. In search for a “frog leap”, the R&D system has received a credit of a consistent public spending. This attempts to recover the currently lost connection between business sector and research and to regain the “brains” in the knowledge production. The non-research push for innovation is still unclear, as no fiscal or other horizontal incentive has been put in place. Very little is known about innovation at the company level and there is a clear need for improving the thin existing bridges between public and private R&D (as for instance innovation transfer centres). The improving level of competition and the narrowing technological gap will most probable boost the managers’ interest for innovation in the next years. 

4. A case study on KBE in Poland and Estonia. Despite being fewer, CEECs firms are no different from similar firms any-where else in the world in many respects (for example, the complaints about the difficulties in accessing financial capital, including VC). However, there are at least two important qualitative differences that characterise KBE in CEECs. First, the role of networks in the creation of new technological knowledge is limited, thus limiting synergies and intellectual leverage of ideas and ultimately faster development process. Second, the role of the public sector in creating demand for innovation seems to be particularly problematic in Poland. On the contrary, the public sector has an important role to play in stimulating innovation thus shedding some concerns on the innovative potential of the economy.

5. A comprehensive study on the German laser industry and the role of entrepreneurship in the first 40 years of its evolution. The role of spin-offs from existing laser firms was very important (roughly one-third of all entrants vis-à-vis one-sixth in the U.S.). This indicates that spin-offs are an important form of KBE. Of the remaining de novo entrants into the German industry, most had a background in academic research. This suggests that entrepreneurial activities out of universities and public research organizations are viable in Germany. However, laser firm spin-offs were systematically more successful than academic start-ups. Spin-off founders were able to benefit from specific knowledge they had acquired in their previous employment for industry incumbents. Moreover, spin-offs were often triggered by events (such as acquisition or impending exit) in the parent firm. Finally, no performance differences are found between laser firm spin-offs and integrating import/distribution firms, suggesting that performance differences were primarily driven by knowledge of markets opportunities. 

6. A case study on four cases of entrepreneurial start-up firms in Sweden. The four bioscience firms encounter large differences in the nature of their knowledge development which affect their strategic options, flexibility to act and evolution. These case studies hence demonstrate the difficulties of actually benefit from knowledge as a dynamic and evolving ‘asset’. The empirical results also show that the relationship between key research, publications, patents and firm evolution indeed do differ amongst firms within the bioscience industry. The result is that firm evolution is dependent upon both the potential for expanding knowledge, such as innovations and by deepening the established knowledge. This implies that the shaping of the biotechnology industry must be seen in relation both to the value of current knowledge and activities together with the sometimes only limited and temporarily advantages of innovations.

7. A case study on four new ventures located in the Upper-Rhine Biovalley. Three points particularly comes out of this study as key within the entrepreneurial process and central to the performance of a new venture: the importance of public science; the role of the patent system; and the importance of collaborations. In fact, biotech entrepreneurship in France cannot be understood without public science; indeed, most new biotech firms are founded by public scientists and almost all biotech start-ups acknowledge strong links with at least one public lab. Moreover, for biotech firms involved in drug production, patents are highly necessary. New ventures cannot exist without a strong patent system, whose importance is linked to the business model adopted by the firm. Finally, the process of entrepreneurship in biotech is collective in the sense that it does not rely on one single entrepreneur but on the assemblage of a mix of competences distributed over a wide range of individuals and organisations. Indeed, the concept of distributed entrepreneurship stresses the collective dimension of start-ups’ creation. Entrepreneurship in biotech is never the fact of one single player, neither is it the fact of several firms that just share knowledge or other items. Rather, entrepreneurship arises in a collective network of heterogeneous actors, each of them acting on a fraction of the system but being inseparable from the other members.
8. A case study on nine firms in four CEECs, namely Croatia, Czech Republic, Hungary, and Poland.  The findings suggest that the KBE firms in CEECs may differ in some important ways from the conventional picture of new technology based firms. 

a. First, knowledge-intensive firms in the CEECs can be described as a knowledge-localiser or customiser, adapting global knowledge to local needs on the domestic market, rather than a knowledge-creator generating new solutions for global markets. 

b. Second, while CEEC firms also engage in cooperation and networks with other firms (in the form of strategic alliances, research joint ventures, cooperation with supply chain partners, etc.) as well as with universities and research institutes, this tends to take place ‘on the margins’ of the innovation process: partners are not integrated into the product development process itself. 

c. Third, the role of intellectual property rights and especially patents is limited, because of both the specific nature of capabilities of knowledge based firms in CEECs which are mainly in localisation, customer orientation and organisational capability and the forced resort to other forms of protection of intangible assets like lead time, secrecy, and technological complexity due to the very long time of processing of patent applications by patent offices and of patent violation cases by courts.

d. Finally, firms generally enjoy a strong public sector share in their client base because of an underdeveloped demand for knowledge intensive products and services on private local markets and the public sector needs of Information Technology (IT) services to the modernisation of public administration. 

9. A case study on five firms active in the biotech field and five firms in the electronics field from five European countries, namely Italy, France, Germany, Sweden and United Kingdom, in order to identify the factors that acted as sources of entrepreneurial behaviour as well as similarities and differences across sectors. Results indicate:
a. First, the sources of entrepreneurial behaviour - the relative ability of entrepreneurs to enter a certain technology - are shaped by the nature of the underlying knowledge base, and are inherited from a specific organisational set-up. Prior experience at established firms or institutions, thus, shape in a prominent way the capabilities of single individuals at taking advantage of entrepreneurial opportunities. Entrepreneurial processes are cumulative and stem both in intensity and direction from the organisational context their founders are embedded in. This element clearly reconnects individuals and organisations and provides additional evidence on the effect of career trajectories on industrial dynamics.

b. Second, successful entrepreneurs proactively raise interest around their activity in both local and international players and are able to establish tight interactions with them. This further result allows interpreting the findings in a network perspective and looking at the entrepreneurial process as the result of actions having wider collective connotations.
c. Third, the main sources of knowledge differ across sectors: while biotech firms strongly rely upon scientific contributions, electronic firms heavily depend upon feed-backs from the market and their customer base. This also turns into a constant need of refocusing the initial strategy in order to better address customers’ needs and offer more targeted solutions on the market. 
d. Fourth, the institutional settings differ across sectors. Indeed, biotech firms had primarily origins from universities and their specific institutions dedicated to spin-off processes support, while all electronic firms had origins in the private sector. The bold institutions of support behind the commercial exploitation of biotech discoveries provide not only easier, quicker and steadier access to financing but also additional skills (basically in management), frequently lacked by more science-oriented founders. Their support indeed avoided the troubles in financing, the difficulties in addressing the final market, the problems in assembling the right team of human resources; in comparison, electronic firms were much more disadvantaged because of the lack of this supportive and incubatory infrastructure. 

10. An exploration of the relationship between academic inventors and their co-inventors by adapting Gould’s and Fernandez’s (1989) definitions of “brokerage” (i.e. inventors in-between to other inventors with different affiliation) roles to patent data, and by complementing the latter with publication data and the results of a short questionnaire submitted to a subset of Italian academic inventors. The KEINS database on university patenting in Europe has indeed identified a large number of so-called “academic inventors”, namely academic scientists who appear as designated inventors of patents whose assignee is not a university but a business company. Co-inventors of these patents may be either employees of the assignees or graduate students brought in by the academic inventors themselves. Findings indicate that brokerage positions are very few, and they are held by scientists with a large number of patents, a strong publication record and higher-than-average propensity to keep in touch with their business co-inventors after patents, for information exchanges of all sorts. However, brokers are not especially better than colleagues at further co-operating on research with co-inventors from industry after the patent experience, although they do slightly better when it comes to keeping in contact with industrial researchers. 
WP3: Quantitative analysis on entry 

Coordinator: MPI
Partners involved: MPI, UCL, CASE, CISEP
Research Team: David B. Audretsch  and T. Taylor Aldridge (MPI); Maia Savic and Slavo Radosevic (UCL); Richard Woodward (CASE); Ricardo Mamede, Daniel Mota and Manuel Mira Godinho (CISEP) 
Objectives 

To provide quantitative analysis of entrepreneurship through the entry of new firms and start-up activities.
Description of work  

Drawing from methodology and theory from the field of industrial organization, it focuses on the determinants of new firms’ start-up activity. The partners have used econometric models to link start-up activity to industry-specific characteristics, such as measures of sunk costs, capital intensity and the reliance upon knowledge inputs.

Papers delivered
In accordance with the contract with the Commission, three papers have been delivered to the Commission.
1. Entrepreneurship and firm entry, by D.B. Audretsch  and T. T. Aldridge 

2. Knowledge-based entrepreneurship in Central and Eastern Europe:  Results of a firm level survey by S. Radosevic, M. Savic and R. Woodward
3. Are the dynamics of knowledge-based entrepreneurship any different?, by R. Mamede, D. Mota and M.M. Godinho 

Methodology

As for the empirical effort, KEINS has integrated as much as possible two methodologies, namely the production of detailed case studies (both at the industry and at the company level) and large scale data collection and analysis.
The data used in the empirical analysis are mostly entry and/or start-up data from conventional statistical repertoires or specialized sources. Further indicators of innovation trends and other explanatory variables have been collected and combined with entry data, following the indications and suggestions from the conceptual papers and early-stage case studies. Similarly, additional bibliometric data, or data from business repertoires, have beene collected in order to support the analysis of new entrants.

Data sources for entry and start-up activity have been:

1. A new data base comprising firm level data for new companies from Poland, Hungary, Czech Republic, Romania, Lithuania and Croatia. A large effort has been placed on finding out, assessing, and exploiting comparable data sources for Associated States in Eastern Europe. 

Network partners assembled an extensive dataset covering start-ups by region, industry and age for the selected states by developing and implementing a survey. Partners gathered data on firm entry and firm features in selected technology intensive sectors in order to assess the magnitude, dynamics and the key features of these firms. All together, these data allowed comparing the listed companies on several measures of firm performance (which include financial and  non-financial variables like age, number of employees, research and development, the development of new products, patents as well as their ownership structure).
2. A set of files produced by the Portuguese Ministry of Employment, which contain information on all firms employing paid labour in the Portuguese economy, in a total of over 100,000 firms. The data exists every year since 1982, and comparing files for different years permits the identification of new firms. 
Scientific findings

Results from WP3 can be summarised as follows.

The evolutionary view of the process of industry evolution is that new firms typically start at a very small scale of output. They are motivated by the desire to appropriate the expected value of new economic knowledge. But, depending upon the extent of scale economies in the industry, the firm may not be able to remain viable indefinitely at its start-up size. Rather, if scale economies are anything other than negligible, the new firm is likely to have to grow to survive. The empirical evidence supports such an evolutionary view of the role of new firms in manufacturing, because the post-entry growth of firms that survive tends to be spurred by the extent to which there is a gap between the Minimum Efficiency Scale (MES) level of output and the size of the firm. However, the likelihood of any particular new firm surviving tends to decrease as this gap increases. Such new suboptimal scale firms are apparently engaged in the selection process. Only those firms offering a viable product that can be produced efficiently grow and ultimately approach or attain the MES level of output. The remainder stagnates, and depending upon the severity of the other selection mechanism -- the extent of scale economies -- may ultimately be forced to exit out of the industry. Thus, the persistence of an asymmetric firm-size distribution biased towards small-scale enterprise reflects the continuing process of the entry of new firms into industries and not necessarily the permanence of such small and sub-optimal enterprises over the long run. Although the skewed size distribution of firms persists with remarkable stability over long periods of time, a constant set of small and suboptimal scale firms does not appear to be responsible for this skewed distribution.

1. A survey of 304 firms in six countries of CEECs, namely Croatia, Hungry, Lithuania, Poland, Czech Republic, and Romania. Evidence indicates that KBE comes mainly from business sector in order to market (commercial and financial) opportunity while technological opportunities seem to play a marginal role. Moreover, KBEs in CEEC are not ‘gazelles’ i.e. fast growing new technology based firms which have potential to reshape industrial landscape. 

Evidence also suggests a functionally different role of KBEs in CEEC; indeed, they are heavily dependent on external knowledge networks (domestic and foreign). Both in-house and value chain partners (buyers, suppliers) are key sources of knowledge for innovation.  Knowledge networks are rather broad and involve also local innovation system actors (research institutes, universities) including professional networks (fairs and exhibitions). In this regard, there are actually several types of companies: those where value chain partners are key source of knowledge for innovation; those where formalised R&D like patents and journals and research organisations are key sources and those where in-house or firm specific innovation activities are a key source of knowledge for innovation.

Additionally, firms can be classified according to the intensity of their links with external organisations. In particular, four types of firms can be identified: network dependent, public research system (PRS) oriented, foreign value chain (VC) and, domestic VC dependent firms. This shows that for different types of KBEs different networks are important. In general, these are either vertical (foreign and domestic value chains) or horizontal (links with domestic public research system).

Relatedly, key factors of KBE firms’ growth are most often firm specific capabilities which do not always involve R&D. Moreover, network and links with domestic buyers are significant determinants of growth. In particular, shifting from vertical (value chain driven relationships with buyers) towards horizontal relationships (with R&D organizations, those that are dependent on EU framework programs; and on government support, or are in strategic alliances with other firms, including previous employer) indicates a favourable strategic move which is reflected in faster growth. Finally, KBEs in CEECs face rather strong barriers to growth at home, which is the main market they address (gaining access to foreign markets and exporting are not yet perceived as a relevant strategy). The most common barrier at home is the narrow local market. This is followed by high labour costs, increased competition, and lack of public support and access to finance. 
2. The descriptive analysis on Knowledge-Based Industries (KBIs) in Portugal confirms a number of well-known statistical regularities concerning the evolution of firms and industries, namely: entry and exit are quite pervasive in all sorts of industries; the firms’ average size grows as they become older; and the proportion of firms leaving the market in the first few years after entry is quite high. In the same vein, the econometric analyses confirms some stylised results, in particular: the entry of new firms responds positively to incentives (in particular to industry growth) and negatively to barriers to entry (namely, the presence of economies of scale); and the survival of new firms is positively related with size and non-linearly with age, even after controlling for human capital endowment, industry growth, and GDP growth. However, KBIs show some signs of distinctiveness in their dynamics. In particular, KBIs growth rates are higher; entry is less responsive to incentives (e.g. price cost margin and industry growth); survival chances are greater; survival is notably more dependent on industry growth than in the general case. 

These results suggest that the creation of firms in these industries responds to incentives in a different way than in other industries, a result with potentially relevant policy implications. In particular, incentive-based policies (e.g. tax incentives for new technology-based firms) might be less effective in promoting entrepreneurship in these industries than in other cases (in other words, the determinants of new-firm creation are probably more closely related with the availability of relevant skills and competences than with market incentives). These results also seem to suggest that the survival of firms in KBIs is more susceptible to downturns in the business cycle, highlighting the need to pay greater attention to the sustainability of new KBEs when devising mechanisms for the support of such activities.

WP4: Quantitative analysis on entry and innovation
Coordinator: CESPRI
Partners involved: CESPRI, MPI, UCL, BETA, RIDE/IMIT
Research Team: Franco Malerba, Stefano Breschi, Roberto Camerani, Camilla Lenzi Maria Luisa Mancusi, Lorenzo Zirulia (CESPRI); Guido Buenstorf (MPI); Kate Bishop and Slavo Radosevic (UCL); Patrick Llerena (BETA); Maureen McKelvey (RIDE/IMIT)
Objectives 

To examine the quantitative relevance of new innovators, their nature and the type of networks underlying their innovative activities.
Description of work  
To assess the quantitative relevance of new innovators in specific sectors and technologies for a set of advanced countries; to define the relative importance of technical capital, commercial capital, and social capital to KBE.

Papers delivered
In accordance with the contract with the Commission, two papers have been delivered to the Commission. Two extra papers have also been delivered by the CESPRI Unit.

1. New innovators and knowledge-base entrepreneurship: A field analysis, by S. Breschi, C.Lenzi, F. Malerba, M.L. Mancusi, G. Buenstorf, K. Bishop, S. Radosevic, P. Llerena,and M. McKelvey
2. An exploration of knowledge-based corporate entrepreneurship: The co-evolution of networks and technological capabilities, by F. Malerba and L. Zirulia
3. Patterns of technological entry in different fields: An analysis of patent data, by R. Camerani and F. Malerba (extra paper)
4. Survival of innovative entrants in knowledge-based sectors, by S. Breschi, F. Malerba, and M.L. Mancusi (extra paper)
Methodology

As for the empirical effort, KEINS has integrated as much as possible two methodologies, namely the production of detailed case studies (both at the industry and at the company level) and large scale data collection and analysis.
Two types of data have dominated the scene: entry and/or start-up data and patent data on new innovators. Further indicators of innovation trends and other explanatory variables have been collected and combined with entry and patent data, following the indications and suggestions from the conceptual papers and early-stage case studies. Similarly, additional bibliometric data, or data from business repertoires, have been collected in order to support the analysis of new innovators.

The main data sources for patent information has been the STI-NET database (http://www.stinet.org), which contains patent applications for a number of broad fields of Pharmaceuticals, ICT and Scientific Instruments, along with the citations to and from those patents, and data on the scientific publications and R&D joint ventures (JVs) signed by the patent applicants. The STI-NET database has been made available as part of priorities of the Common Basis of Science, Technology and Innovation Indicators (CBSTII) activity of the Improving Human Research Potential and the Socio-Economic Knowledge Base programme. It has contributed to identify new innovators and, thanks to its links to Dun&Bradstreet datasets, to recover economic information on them.

Scientific findings

Results from WP4 can be summarised as follows.

1. European firms (from Italy, France, Germany, Sweden, Denmark and United Kingdom) that innovate within a relatively short time after their establishment and are both knowledge-based (i.e. active in science-based and science-driven sectors) and technology-based (i.e. patenting in sophisticated and dynamic technological contexts) exhibit a number of interesting features and differences across countries and technological sectors.

a. Differences across countries are basically related to two main aspects. On the one side, there is evidence about different degrees of development of and the easy of access to financial markets. This is certainly a factor affecting the probability of entry into entrepreneurship. On the other side, there is evidence about the different functions performed by the university system and its effectiveness. This emerges according to a series of dimensions of analysis such as the educational profile of founders, the frequency of relationships and collaborations with the private sector and also the rate of spin-off from university. Then, we could somehow speculate that these differences can be related to ‘structural’ components and characteristics of the innovation system in the examined countries.

b. Differences across sectors are basically related to the factors exploited in the establishment of the new firm and to the competences exploited in order to be successful on the market. On the one side, there are differences according to the importance of IPRs and the strength and the areas of the relationships with the previous employer. These factors certainly affect the mode of entry into entrepreneurship. On the other side, there are differences about the key competences exploited and the knowledge endowment and inheritance from the previous employer. These factors too affect the mode of entry into entrepreneurship. Then, we could somehow speculate that these differences can be related to ‘structural’ components and characteristics of the sectoral system of innovation.

2. Knowledge-based corporate entrepreneurship has a remarkable “social” nature that clearly emerges by looking at the co-evolution of the network of agreements and firms’ technological capabilities. In industries where corporate entrepreneurship is knowledge-based, innovation (i.e. new knowledge creation) takes the form of knowledge recombination, and relevant pieces of knowledge are distributed among different actors, firms’ learning process is a cumulative, interactive, path-dependent process which strongly affects industry evolution. 

In these contexts, the R&D network can work as a selection mechanism, creating ex-post asymmetries in ex ante similar firms, and the strength of such selection is affected by the intensity of competition and industry technological characteristics. In other words, the natural outcome of a process where knowledge-based corporate entrepreneurship is based on pre-existing knowledge is an oligopoly of highly interconnected firms. 

3. By looking at the patterns of technological entry of firms (i.e. technological entrants are here defined as those companies and other institutions that patent for the first time in a certain technological field) across different countries (France, Italy, Germany, Sweden, United King-dom and USA) and technological fields (electrical engineering; electronics; instruments; chemicals; materials; pharmaceuticals; biotechnology; mechanical engineering; machines; transport) in the years 1990-2003, four conclusions emerge. 

a. First, there are differences among countries and especially among sectors in the patterns of technological entry. In particular, sector can be classified in different groups according to the growth rate in terms of number of patents and their turbulence (i.e. number of entrants). 
b. Second, technological entry is common and persistent over time. De novo entry (entry of firms that never patented before) is more significant than entry by technological diversification (entry of firms that have previously patented in a different technological field). Technological entrants are smaller than incumbents in terms of number of patents. Persistence in patenting by technological entrants is difficult. High rates of technological entry (e.g. turbulence) are related with low levels of persistence in patenting and vice versa.

c. Third, entrants are very homogeneous in terms of share of patents or average size, regardless the sectoral or geographic differences and regardless being either de novo entrants or diversifier. 

d. Fourth, persistence of innovation and citations received can provide a possible measure of the success of entrants. In general persistence is low, and it is definitely related with the specific technology in which the new entrants patent for the first time. Finally, in many cases, the sectors in which the technological entrants are more persistent are also those in which they are more specialized (the technological field of entry keeps being the most in important one in their patent portfolio).

4. By looking at the survival likelihood of innovative entrants (i.e. companies new to the industry and entering into the market by introducing an innovation) in the laser and data switching networks fields, two main results stand out:

a. The relevance of technological inheritance, human capital, ability to absorb scientific knowledge and founder’s technological know-how are not confirmed.

b. Interestingly, the quality of the innovation at entry positively affects firm’s survival. 
A way to interpret these results is that the firms in the sample, being all innovative firms, are all well endowed with technological knowledge and that only those better positioned to learn about market opportunities and those able to introduce a truly “successful” innovation do enjoy a survival advantage. The claim is that the innovation quality and importance variable could proxy for the founder’s previous market related experience and hence the firm’s ability to exploit knowledge about market opportunities and customer needs. Indeed, the “success” of the innovation could be technological in that the firm introduces a more radical innovation, thus opening a new technological trajectory, and then it is followed by other firms. However, it could be argued that firms will likely choose to move along the new trajectory if it is promising in terms of economic returns, i.e. if it has opened new market opportunities. As such, firms with “successful” innovations at entry could also be better positioned to learn about market opportunities. This may itself be related to the founder’s previous market related experience, which however cannot be captured with patent-based measures.
WP5: Quantitative analysis on academic entrepreneurship

Coordinator: CESPRI
Partners involved: CESPRI, BETA, RIDE/IMIT
Research Team: Francesco Lissoni, Bulat Sanditov, Gianluca Tarasconi (CESPRI); Patrick Llerena (BETA); Maureen McKelvey (RIDE/IMIT)
Objectives 

A network analysis of academic entrepreneurships and social behaviour of inventors

Description of work 

KEINS has explored the evolution and structural properties of social networks of inventors, and then studied in depth the role of those academic scientists who engage in research projects of direct relevance to industry. To identify the latter, far from limiting the analysis, as in many recent studies inspired by the US experience, to patents applied for or assigned to universities, the analysis has explored the identity of inventors, even of those listed on patents applied for business companies.

Papers delivered
In accordance with the contract with the Commission, one dataset and two papers have been delivered to the Commission.
1. The Keins database on academic inventors: Methodology and contents, by F. Lissoni,  B. Sanditov and G. Tarasconi
2. Academic patenting in Europe: New evidence from the KEINS database, by F. Lissoni, P. Llerena, M. McKelvey, B. Sanditov
3. Networks of inventors and academics in France, Italy and Sweden: evidence from the Keins Database, by F. Lissoni  and B. Sanditov
Methodology

As for the empirical effort, KEINS has integrated as much as possible two methodologies, namely the production of detailed case studies (both at the industry and at the company level) and large scale data collection and analysis.
The main data used are patent data on network of inventors. Further indicators of innovation trends and other explanatory variables were collected and combined with these data, following the indications and suggestions from the conceptual papers and early-stage case studies. Similarly, additional bibliometric data have been collected in order to support the analysis of network of inventors.

The main data sources for patent information are the EPO-INV and EPO-INV-DOC datasets, created by CESPRI to examine the social network of Italian inventors (as listed on patent documents) and the contribution of university researchers to the network.  Extensions have been made to additional countries, namely France and Sweden. Links to the STI-NET database and further data from CESPRI databases helped gathering information not just on inventors, but also on patent applicants.

Scientific findings

Results from WP5 can be summarised as follows.

1. The gathering of a database on academic inventors that contains detailed and sensitive information, such as the names, surnames, gender and patenting activity, on university professors from France, Italy, and Sweden, who appear as designated inventors on one or more patent application registered at the European Patent Office (EPO), 1978-2004. Thanks to this methodology, the KEINS database differs from other data collections on university patents, in that it includes not only any patent owned by universities, but also all patents that originate from university scientists and are owned by business companies, public research organizations, and the scientists themselves. Indeed, the key intuition behind the KEINS data collection effort is that, due to institutional differences, academic patents in Europe are much less likely to be owned by universities than in the US. This does not mean that European academic scientists do not contribute effectively to the inventive activity taking place in their countries, as one could gather by looking only at the statistics on university-owned patents.

2. Key statistics from the KEINS database on the patenting activity of universities and their staff in France, Italy, and Sweden, and the first cross-country comparison of university patenting patterns in Europe. Data show that academic scientists in those countries have signed many more patents than previously estimated and the extent of their contribution to national patenting is very similar to what found for the US by other authors. Similarities also exist in the technological contents of academic patenting. In the light of these new data, European universities’ contribution to domestic patenting appears not to be much less intense than that of their US counterparts. Moreover, these results provide an interesting contrast with the common perception of European academic research as lagging behind the US one in terms of contribution to technological advancement, a perception that has shaped many recent changes in legislation and governmental policies not only in the three countries considered here, but all over Europe. Therefore, the KEINS database allows measuring more accurately the contribution of university to technology transfer via patented inventions and re-assessing current evaluations and beliefs on the contribution of European universities to technology transfer. Indeed, no less than 3.5% of French and Italian academic scientists are inventors, that is have signed at least one European patent; in Sweden, this figure is just under 3%, but there are reasons to believe that is slightly underestimated. 
3. By looking at the networks of inventors in France, Italy, and Sweden, and the position of academic inventors therein, the role of academic scientists who contribute to patenting as inventors (i.e. academic inventors) stands out and matters not only for the sheer number of patents they produce, and their weight on total patents in a country and/or technological field. More important it is the relationship that academic scientists entertain with their co-inventors, many of whom come from industry or were students at the time when the patent was taken and their standing in the overall technological community. Such standing and the interaction with co-inventors is revealing of how much information academic inventors are in the position to pass on, or absorb from, technologists active in the invention process. Within such networks, academic scientists are found to occupy central positions, as they stand in between other inventors, either taken as individuals or teams. Indeed, they breed more contacts than the average inventor in comparable technological fields, and the contacts they breed are more strategic, in the sense that they allow them to stand in between inventors and inventors’ teams with no direct connection to each other, and possibly no connection at all. Thus, they are more likely to be in the position to connect different “local communities” that would otherwise be disconnected or connected through longer paths, which we presume to be less efficient in terms of knowledge transfer. In this way academic inventors are crucial for information exchange not only between their closest neighbours, but also between whole communities. The literature on social networks suggest that positions such as those taken by academic inventors in the networks examined here are indicative of an important role in the mediation and diffusion of information and knowledge. To the extent that academic inventors, being central, are also relatively close to many other inventors in the network, one can expect their patents to be widely cited, and information therein widely diffused. Thus, it is argued that such positions are charged with entrepreneurial potential, to the extent that they allow to control information exchange between otherwise unconnected inventors and teams.

WP6: Policy issues
Coordinator: CESPRI
Partners involved: CESPRI and UCL
Research Team: Franco Malerba and Nicolas Vonortas (CESPRI); Slavo Radosevic (UCL)
Objectives 

To explore new policy options, on the basis of both the theoretical and the applied papers produced in WPs from 1 to 5; to identify policies fostering KBE, innovation and European integration for Accession Countries.

Description of work 

WP6 has tackled two related set of issues:

First, it has dealt with policies fostering start-up entrepreneurship, corporate entrepreneurship and academic entrepreneurship in EU countries. It has been based on KEINS research. A basic starting point is that the ways and tools to foster these three types of entrepreneurship are different.

In addition, an interesting issue addressed is how to cope with sectoral and institutional diversities. In fact, industry targeted policies have historically recorded mixed successes in fostering innovation. At the same time recent research on innovation systems has shown that failing to integrate horizontal policies with sector specific schemes may end up favouring a limited number of companies. And contemporaneously institutional diversities may have to be taken into account because knowledge-based entrepreneurs may come from different backgrounds, such as university vs. business companies, or different countries. Therefore, the focus has been on those different environments, marked by different rules and social norms on co-operation, intellectual property and financing and how policies at the EU level can take into account these differences.
Second, it has considered policies aiming to foster KBE in Accession Countries. It also has promoted a deeper understanding of how Accession Countries can contribute actively to innovation in Europe, and match tactics for exploiting their current assets with a long term strategy to develop effective innovation systems.
Promoting KBE certainly plays a key role in those strategies. In this regard, policies have to address the weaknesses of these countries, in partly related to the weak or non-existent demand for local technology and R&D, to the access to technology and to skilled workers, to the spread of KBE (now confined on few sectors, among which software), and to the network and infrastructure requirements for KBE, both in terms of start-up entrepreneurship as well as academic entrepreneurship.
KEINS policy papers complement the recommendations already emerged from a number of research projects funded by the 4th and 5th Framework Programmes (FP) and coordinated by members of KEINS, such as ESSY (Sectoral Systems in Europe: Innovation, Competitiveness and Growth, a Targeted Socio-Economic Research (TSER) project co-ordinated by Franco Malerba for CESPRI), TIPIK (Technology Infrastructure Policy in the Knowledge-based economy; the impact of the tendency towards codification of knowledge (a TSER project co-ordinated by Patrick Cohendet for ULP-BETA), or the recent study on Innovation policy issues in six candidate countries (an Innovation/SMEs Project , to which UCL contributed as a prime contractor).

Contributions to WP6 have been not discussed only by the participants to the project. On the contrary they have been explicitly targeted to a wider audience in KEINS’ final Conference, which has encompassed local, national and EU policy-makers. 

Thus, WP6 papers represent a unique chance to disseminate the results of KEINS and increase their impact.

Papers delivered
In accordance with the contract with the Commission, two papers have been delivered to the Commission.
1. Knowledge intensive entrepreneurship in Europe: Some policy conclusions, by F. Malerba and N. Vonortas
2. Knowledge-based entrepreneurship in the Accession Countries of Central and Eastern Europe: Policy issues, by S.Radosevic
Scientific findings
Policy recommendations emerging from the findings of the KEINS project can be divided in two major groups: policies for EU member countries and policies for newly accessed countries.

EU member countries

Several policy conclusions and recommendations emerge from KEINS. They add to the traditional policies that foster entrepreneurship such as the creation of conditions favourable to the entry of new firms, financial support and VC, the support of the later stages of firms’ growth related to the transformation and growth of those entrants that have been successful (Audretsch, 2006). 

The policy implications of KEINS reflect the analytical focus of the project. In contrast to the tradition in entrepreneurship literature, KEINS has gone beyond the individual-centric approach to emphasize the major role of knowledge, innovation systems, networks and institutions in fostering knowledge-intensive entrepreneurship (KIE). KEINS has had a system view of KIE. It has viewed entrepreneurship as an activity related to the generation, use, coordination and integration of knowledge. Firms were perceived as knowledge processors, integrating scientific and technological knowledge with knowledge about applications and markets (Cohendet and Llerena, 2006). They coordinate their domains of knowledge, their organizational structure, and their product range (brusoni and Prencipe, 2005). KIE has been looked at in its broader form of start-up entrepreneurship, corporate entrepreneurship, and academic entrepreneurship. In addition, knowledge has been perceived to be distributed among agents, thus redirecting attention from the individual person or organization to the group/network. Finally, KEINS has been based on the working hypothesis that KIE is highly affected by the sectoral context, as well as by the national and regional/local innovation systems. That is to say, for instance, that the specific learning environment affects the type and intensity of KIE through the creation of specific opportunity conditions, the cumulativeness of the advancements, and the intellectual property regime underlying innovations (McKelvey et al., 2005).

KEINS benefited from prior analyses that had already pointed out at the naïveté of many entrepreneurship studies that promoted the simplistic view of the rugged individualist entrepreneur who single-handedly build great companies. It thus went a long way from the five common “myths” regarding entrepreneurship in the United States as these myths were captured by the National Commission on Entrepreneurship (NCOE) (2001):  the risk-taking myth (Most successful entrepreneurs take wild, uncalculated risks in starting their companies); the high-tech invention myth (Most successful entrepreneurs start their companies with a breakthrough invention – usually technological in nature); the expert myth (Most successful entrepreneurs have strong track records and years of experience in their industries); the strategic vision myth (Most successful entrepreneurs have a well-considered business plan and have researched and developed their ideas before taking action); and the venture capital myth (Most successful entrepreneurs start their companies with millions in VC to develop their idea, buy supplies, and hire employees). Instead, KEINS took into consideration right from the start NCOE’s (2002) guidance that the issues ranking at the top of the agenda of new and growing businesses include finding and retaining quality people, accessing capital, intensive networking, and infrastructure and institutional support. 

KEINS did produced important overall messages which should guide future analyses of knowledge-intensive entrepreneurship and the requisite policy. They include: 

· Systems:  KIE is an inherently systemic policy issue that must be tackled from various angles simultaneously for long-term results. Single policy fixes will work for a short while but will not change attitudes for the long haul.

· Socio-Economic Incentives: The simplistic view of the rugged individualist entrepreneur who takes uncalculated risks and single-handedly builds great companies is far from reality. Builders of knowledge intensive enterprises respond to economic and social incentives that can be influenced to a significant extent by policy.

· Competence Building: The issue at hand – the building of new activities and new structures – invariably depends on achieving “new combinations” of capabilities and competence building.

· Knowledge Application: KIE is about the application of knowledge to new activities. Policies need to focus on application rather than on the creation of new knowledge.

Accession Countries

The project has demonstrated that there is a strong need to learn from success stories and success instruments. Policy itself is a discovery process and research can only highlight areas within this discovery process should be undertaken as well as develop policy framework which should be used as heuristic for policy search. An example of that heuristic is the systemic approach to KBEs through complementarities and synergies between market, technological and institutional opportunities.

Support to science–industry linkages for the CEECs should be balanced with support to strengthening ‘actors’ (existing large and small firms; universities and public research organisations (PROs)) and support to other linkages in NIS, especially knowledge links between domestic and foreign firms.

Investing in R&D is essential to long-term growth, but it is not sufficient. The key activity in this process is entrepreneurship, or the act of innovating. In this process, R&D is an important component, but its links to innovation and growth are multiple and complex. In order to maximise the contribution of local R&D to growth and catch up it is essential that CEECs embark on an active search for ways towards knowledge-based growth. Academic research will not find the solutions to this problem; they can only be found by practitioners, through trial and error processes of experimentation and active search. 

There are limits to traditionally defined science and technology (S&T) policy as a sectoral activity. A key challenge for CEECs is to abandon the dominantly R&D confined framework of science and innovation policy and expand the policy focus to include other elements of national innovation capacity such as absorption capacity, diffusion and transfer and demand for R&D. The abilities of individual countries to follow that route are very different and the differences between countries in these respects are substantial. 

Hence, the key issue is to initiate a process of search for growth opportunities based on the coupling of domestic and external knowledge. This will induce demand for local R&D which is what is currently lacking. It is essential to go beyond the traditional focus on background conditions and improvement of the investment climate, which are the focus of World Economic Forum reports and World Bank Doing Business reports. These are useful benchmarks, but they do not take into account that factors of growth and catch up are always specific. Hence, it is important to understand the policy implications of country specific ‘binding constraints’ to growth. In addition, policy should rely on the ‘islands of excellence’ which exist in (almost) every country to reform those parts that are lagging. As no one, government included, has full knowledge of the growth opportunities and constraints it is essential to create private-public partnerships and programmes which should bring together better performing segments of the public sector and better performing segments of the productive sector in an attempt to relax and unblock binding constraints).

Analysis of S&T and innovation polices in the new EU member states suggest that benchmarking and continuous monitoring and evaluation are essential in the development of capacity for research and innovation policy. There is a need for national as well as regional initiatives in this respect. However, new member states should not be blinded by the ‘best practice’ perspective which too often inhibits the search for country specific solutions. Europeanisation of S&T and innovation policies is inevitable and will undoubtedly bring a large number of benefits to South and Eastern European Countries. Equally, however, it is not a panacea and may often block the search for local solutions.

An increase in R&D funding, even though the benefits can sometimes be quite long term, is essential. However, this increase should be accompanied by a strong focus on funding excellent but also locally relevant research. This will further require fair competition, priorities, transparency and international experts.  

1.6.
POTENTIAL IMPACT: CONTRIBUTION TO POLICY DEVELOPMENTS
The subject matter of KEINS represents one of the most important policy considerations of Europe today: the understanding of the reasons at the base of the European Paradox and the creation of the conditions to boost entrepreneurial activity in high value-added, knowledge-based activities. 

The KEINS consortium has examined the industrial dynamics and the techno-socio-economic context in which knowledge-based entrepreneurs operate in several sectors and countries across Europe, with a good mix of EU member and Accession Countries. The consortium has also compared the analysis on entrepreneurship with research currently going on in the US.

KEINS findings have direct policy relevance in term of coping with the European Paradox and finding ways for scientific and basic technological research to have a higher and more effective innovative and competitive impact. These benefits mainly come from KEINS’ contribution to relate the topic of KBE to the analysis of innovation networks and innovation systems.

· Networks of all kinds have been aggressively promoted through the science, technology and industrial policies of both the Commission and member states. Six FPs for research and technology development (RTD) until now have heavily promoted research partnerships and other forms of technology alliances and networks of excellence (European Commission, 2000a, 2000b, 2000c). Extensive networking relationships have also developed independently between industry and universities. Few studies, however, have explored the impact of such networks on KBE. Similarly, very few studies have gone beyond the basic intuition of “networking” as a beneficial activity, and explored the many facets this can take, the emerging structure of social relationships, and the norms on IPRs that sustain them.

· The system perspective has also pervaded recent EU policies for innovation.  KEINS helps understanding how the specific national innovation systems, sectoral systems or regional systems impact on KBE. In addition, it provides analysis about ways to foster the emergence of the ERA and the progress towards the establishment of the knowledge-based economy (e-Europe), and in terms of the ongoing discussion over the 6th FP’s emphasis on networks of excellence. Policy implications are also directly connected to the broad requirements for innovation in Europe underlined by the Lisbon European Council, including the extraction of the maximum benefit from the national and Union-level research effort and the creation of a friendly environment for starting up and developing innovative businesses. 
Policy recommendations emerging from the findings of the KEINS project can be divided in two major groups: policies for EU member countries (section 1.6.1) and policies for newly accessed countries (section 1.6.2).
1.6.1. EU member countries

Policy recommendations of KEINS for EU member countries can be divided into general and more specific recommendations. General recommendations relate to the targets, levels of intervention and context conditions of KIE policy. Specific policy recommendations address issues such as the creation of new knowledge and the establishment of appropriate knowledge infrastructure, the build up of networks for distributed knowledge, the sectoral context and the differences between sectors that imply differences in the practice of KIE, the institutional setting affecting KIE, and the factors influencing the link between knowledge-intensive entrepreneurship and regional growth.

1.6.1.1.
General policy recommendations

I. The broad policy targets to promote KIE should enable the creation and commercialization of knowledge in various ways and forms (Figure 1):

•
Start-ups of new and small independent firms;
•
Spin-offs and spin-outs from universities and larger established corporations;
•
KIE within larger corporations and technological diversification;
•
Public research laboratories;
•
KIE in networks.
Figure  2: Knowledge-intensive entrepreneurship policy targets and actors
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II.
In order to act on KIE, various levels of intervention could be envisaged:

•
The individual;
•
The firm;
•
Other organizations (universities, banks/VCs);
•
Clusters and networks.
III.
 Policies should be cognizant of the different context conditions in which KIE takes place. These include:

•
Innovation system;
•
Sector and sectoral clusters;
•
Geographical clusters.
The idiosyncrasies of firm technology and competencies also create significant intra-industry variety.

Given the multidimensionality and context dependence of KIE, then, various policy instruments can be used either singularly or jointly, from R&D support to seed capital or VC, to training and human resource formation, to regulation and standardization (Figure 2). Moreover, combinations of central policy actors (ministries) and decentralized policy actors (regions, municipalities, local government) must be involved extensively.
Figure 3. Knowledge-intensive entrepreneurship policy instruments
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1.6.1.2
Specific policy recommendations

IV. New knowledge and knowledge infrastructure are prerequisites of KIE:
· Basic research

· Migration from science to commercial sector and back;
· Quantity and quality of both scientific and managerial education;
· Governance of higher education institutions to promote academic entrepreneurship;
· Effectiveness of IPR retention by universities.
Policies in favour of KIE should support the creation of new knowledge and the building of knowledge infrastructure that will enable the creation and commercialization of knowledge in various ways and forms.   

The support of basic research will directly or indirectly foster KIE (Witt and Zellner, 2005). There is a certain preference on the part of policy makers for more applied research (a tendency also expressed in some statements of EU officials). The reason for this preference may be that the returns on public money spent on applied research can more easily be identified. Results of applied research in the form of new technologies and products often turn out to be commercially successful on a rather short term and, thus, to contribute to new employment and economic growth. Witt and Zellner (2005) indicate, however, that there is a very substantial commercially valuable contribution also made by basic research which is usually overlooked or mixed up with the educational services of the university system. This contribution is the training on the job of scientists who later migrate into the commercial sphere. Basic research in the sciences and engineering, e.g. in laser technology, material sciences, nano-technology, bio-chemistry, and many more is almost always connected with very sophisticated technicalities of constructing and handling equipment, running experiments, testing materials, developing high end instruments etc. These technicalities are to a large extent based on non-codified knowledge or knowledge that becomes codified only much later. For this reason, the sophisticated technicalities developed in basic research need to be acquired by participating in basic research, i.e. on the job usually at a post-graduate qualification level.  To develop these technicalities on the one hand and to individually acquire them on the other are usually no profitable activities. However, once these technicalities have been individually acquired on the job, their command is a commercially most valuable resource. 

Policies should not complicate the migration from scientific activities to the commercial sector (Witt and Zellner, 2005). Moreover, because of also largely tacit know how, new scientific knowledge can only be transferred into the commercial sector by the migration of those who carry the knowledge, i.e. by attracting scientists with the recent brand of technicality know how into the commercial sector. Thus, migration must be understood as complementary to other mechanisms of transferring scientific knowledge that can resort to codified knowledge. Scientists who leave basic research institutions (usually after acquiring a doctoral degree or after a few years of post-doc researcher experience) and who migrate into the commercial sector to a large extent engage in R&D. In fact, commercial R&D very heavily relies on the influx of such researchers. With the innovative potential they carry they can initiate and coordinate the firms’ R&D activities in which commercial applications of the latest brand of technicalities are developed. 

The prerequisite of the transfer of embodied knowledge is that a properly funded, internationally competitive basic research is run in domestic research institutions. The enormous commercial value of the capabilities acquired on the job in doing basic research– that is often not sufficiently recognized by innovation policy – can be assessed by the firms’ willingness to pay for the realization of the potential that migrating scientist bear.  The up-shot of the policy related insight to be derived is then that the creation of a national (or, for that matter, EU wide) innovative capacity crucially depends on investment in high quality scientific problem-solving potential, indirect support by means of funds going to efficient basic research institutions. This may be an alternative to direct subsidies for specific commercial R&D projects and programs. This is the more true, the more the generation of innovations rather than their internationally more competitive exploitation is the focus of innovation policy. Support of basic research can in the longer term promote the expansion of technological boundaries and simultaneously provide the human input in the form of migrating scientists required by the commercial sector to take advantage of the expanding boundaries. While the former effect of basic research seems well understood, the latter is less so and deserves more attention in deciding on innovation policies.

Aim at increasing both the quantity and quality of both scientific as well as managerial education. The main point here is that only scientific education is not enough, but has to be complemented by managerial skills and training. The longevity of firms having a university background is below that of all other entrants. It indicates that relative to other entrants, academic entrepreneurs suffer from a lack of market- and customer-related capabilities. This is not to suggest that academic entrepreneurship is a bad thing to have. Rather, one possible implication is that policies should not only focus on the quantity of academic entrepreneurship, but also its quality, i.e. they should help academics to acquire knowledge on markets and customers, or to find suitable partners. 

In order to foster academic entrepreneurship (and academic patenting) pay attention to the governance of higher education institutions, (Lissoni et al., 2007). The information one can draw from the KEINS database on academic patenting shows that the percentage of academic patents (i.e. patents whose inventors include at least one university professor) out of the total number of patents in each of the European countries considered (France, Italy and Sweden) is well over 4%. This is roughly the same figure one can calculate for the US, but with an important difference: while well over 60% of US academic patents are owned by the universities that employed the academic inventor at the time of the patent, European universities own at most 10% of their scientists’ patented inventions. Conversely, well over 60% of European academic patents are owned by business companies, as opposed to around 25% in the US.  These data suggest that common perceptions of European universities as “good in science, bad in technology transfer” (which are strictly related to the presumed existence of an “European Paradox”) may be flawed. Rather, European universities seem to be as good at technology transfer as their US counterparts (at least to the extent that patents are a good indicator of technology transfer), but they nowhere as good as them in retaining IPRs over the transferred technology. This line of reasoning brings us to a change of perspective. The traditional question “why do European universities not patent as much as the US ones” should be replaced with two different ones: “why do European universities retain the property of patents over their scientists’ invention to a much lesser extent than the US universities?” and “are there any reasons to encourage European universities to retain more the property of patents over their employees’ inventions?”

The most immediate answer to first question points to the legal framework of European universities, which lack the financial autonomy of their US counterparts, especially the private ones. In addition, European university professors are or regard themselves as civil servants, whose careers do not depend much on their ability to bring financial resources to the institutes they work for. Finally, countries such as Sweden have retained until recently the so-called “professor’s privilege”, which leaves all IPRs over academic research results to the employee (the scientist) instead of the employer (the university). All of these features have a common origin in the institutional profile of higher education and research in most European countries, which sees central government as the key actors, which regulate the professors’ career and economic incentives, and leave little margins to universities to act as full-fledged employers, which can set up incentive schemes and also profit from their employees’ research. This suggests that, in the absence of more radical and comprehensive policies on the governance of higher education institutions, the current policy trend of targeting university-industry technology transfer and IPRs issues per se may have only limited results. 

High IPRs retention by university is not necessarily desirable. Is a higher rate of “IPRs retention” by universities desirable? If yes, why? Do we expect that patents owned by universities would be better marketed than those owned by business companies? Or that patents owned by universities could become a relevant source for self-financing? Answering these questions will require more research, to be based on the KEINS database. This will have to test whether university-owned patents are better exploited, for commercial purpose, than business-owned ones; and whether they are a meaningful source of revenues for the universities. So far, another Master dissertation linked to the KEINS project has found some evidence that academic patents are of better quality that non-academic ones, where quality is measured by the number of citations received. 

A more aggressive stance of universities towards “IPR retention” can create problems in the relationship between firms and universities, as well as among academic scientists. In the first case, tension may arise between firms and universities over the share of IPRs over co-operative research results to be retained by each part. In the second case, conflicts may exist between researchers over inventorship attribution.  Lissoni et al. (2007) show that authorship and inventorship attribution do not go hand in hand, and that power relationship inside the academy may explain part of the mismatch. A research project may originate both a number of publications and one or more patents. However, especially in the Life Science and Pharmaceuticals, some authors of the publications are not recognized as inventors of the patent(s), that is, they are given no economic rights over the inventions. The most natural explanation for the mismatch is the existence of “gift authorship”: technicians and academic colleagues who have contributed only marginally or not in a creative way to the research are rewarded with the insertion of their names in the list of authors (a common practice in academia, despite requests in the contrary directions by the editors of academic journals), but are left out of the patent in order to avoid legal problems of mis-attribution. However, our results suggest that junior scientists, who have contributed creatively to the research, are more at risk of not being credited with inventorship than senior scientists whose contribution to the research may be described not so much as “creative” but rather as “entrepreneurial” (fund-raising, laboratory direction etc.). If confirmed, the phenomenon could lead to the recommendation of setting up, within technology transfer offices (TTOs) or other university offices, an ethical committee devoted to check inventorship attributions.

V.  Networks are key for the creation and survival of KIEs - competencies, resources likely to be widely distributed:

· Facilitate the access by KIEs to knowledge resources and stimulate interfaces with the market;
· Support not just individual entrepreneurs but networks (implications for ETPs).
Public policy must recognize that new firms stemming out from knowledge-intensive entrepreneurship cannot be treated as homogenous. The individual firm is highly dependent upon the idiosyncrasies of its technology and competencies, creating great intra-industry variety in the evolution of firms.  Policy decision-makers must be aware of these heterogeneities.

Facilitate the access by KIE to knowledge resources and stimulate interfaces between KIE and the market (McKelvey et al., 2005). Complex requirements such as R&D are likely to be widely distributed and difficult to access. Secondly, the very newness and complexity that form the base of the KIE can increase the uncertainty of the venture. This can in turn make it difficult to persuade both suppliers and customers to invest in the KIE’s products or services since firms are not willing to pay for the risks unless there are considerable potential gains to be made. Both problems imply that it becomes all the more important for the founders to make use of their personal networks. This both in order to access resources and to try to associate the KIE with well-known firms or individuals that can increase the legitimacy of the firm and thus reduce uncertainty in the eyes of both customers and suppliers. The importance of this has also been observed empirically in start-ups where an intense period of networking has preceded the build-up of acceptance for new technologies to be able to attract customers at all (e.g. Johansson, 2005).  Secondly, the relations formed may influence the KIE’s perceptions of the opportunity and how to pursue it. At the same time as joint partnerships and collaborative agreements for R&D etc. provide the KIE with resources, the KIE may run the risk of becoming over-embedded in these relations. That is, the close co-operation likely required for the accommodation of, for example, R&D can shelter or blindfold the KIE to new information from other relevant upstream, horizontal or downstream actors. 

Two implications follow from this. While the upstream ties are important for the supply of R&D, it is important that these relations do not come to define the business. Rather it is the customers and what customers value that ought to define the business. It is thus important for a KIE to cultivate and explore ties with downstream actors from start. This not least because new firms seldom start out with more than a hypothesis of how to act upon their opportunity. For that reason it is moreover important to try to entertain a set of relations, and to keep a balance between exploration and exploitation in both supply and customer oriented interactions. Moreover, it is important not only to form ties but also to be able to cut them. Relations may not only blindfold the KIE to new information, but the social exchange developed in strong ties can also come to supersede economic imperatives. As seen in the case of the Xerox spin-off companies, a KIE may thus at times be better off at a farther distance from its collaborative partner. However, in distancing itself from one actor, the KIE may also run the risk of distancing itself from the larger community of which that actor is a part. In order to facilitate such a shift and not become too reliant on only one actor, it can thus be important to try cultivating a set of strong ties even though this might require much time and resources. These issues of shifting relations are furthermore important also in the KIE’s progress from emergence to early growth since with the growth and development of the KIE, the resource-base is likely to shift and with that also the KIE’s requirements.  Finally, it is also important to keep in mind that the growth of the KIE is influenced by its organizational legacy. Depending on the origin, the appropriability of the technology, the need for complementary assets etc., different strategic choices have to be made, each which affects the network formed by the KIE to mobilize resources. For any given KIE it thus becomes important to assess the restrictions and opportunities imposed on it by its specific technology-base and context. 

Translating these conclusions into policy implications it is possible to highlight at least two issues. The first issue concerns the influence conveyed in relations. Given the importance of information for matching the technology with the market, it is important for a KIE to access both kinds of information. However, depending on the origin, the KIE may be at a disadvantage from the outset to access relevant market information. For example, one might assume that a significant portion of founders to KIEs are researchers. Since personal networks are historically determined to some extent it is further plausible to assume that the networks of these researchers more often extend to other researchers than to downstream actors such as customers. As a consequence, KIEs originating from, for example, academia may be overly influenced to information from upstream actors and may find it difficult to access relevant downstream information. The resulting policy implication is that it should be beneficial to provide such KIEs with market interfaces in terms of, for example, forums or technology licensing offices (a function for which TLOs in Sweden at least are poor providers). The other way around, such forums could also allow potential customers to spot technological opportunities. 

Support not just individual entrepreneurs but networks. Since relations not only influence the perceptions and actions of individual firms, but also those of communities at large it may be insufficient to provide help to single KIEs. Instead, efforts need to be directed at the networks of firms and individuals that constitute these communities in order to create acceptance or change a prevailing behaviour. 

VI. Policies must take into account the sectoral context of KIE. Sectoral differences in:

· Type of knowledge;
· Actors involved in innovation;
· Networks;
· Institutions.
Policy intervention is especially important when KIEs innovate in new (emerging) technological areas that do not reinforce, but rather overturn, incumbent firms’ asset values.

Policies should take into account the sectoral context in which knowledge intensive entrepreneurship takes place. In fact sectors differ very much in terms of type of knowledge, actors involved in innovation, networks and institutions. So the conditions affecting knowledge KBE could be radically different from sector to sector, as the KEINS project has shown. Being a new firm in biotechnology requires a different set of skills and relationship with the university that being a new firm in software. While the problem of mobilizing resources to identify, act upon, and realize opportunities is common for KIEs whatever the sector, different industries likely provide different environments to form networks. The reason is that a KIE’s technology-base opens up for action along some dimensions, and restricts it along other. From a policy point of view it thus becomes important to direct measures that take the different environments into consideration.

In relation to the previous point, policy may be especially important when KIEs innovate into new (emerging) technological areas that do not reinforce, but rather overturn, incumbent firms’ asset values. In such cases, the ability to form networks with incumbent firms at least, is likely to be particularly difficult and the need for policy support thus greater. 

VII. The importance of the institutional setting cannot be overemphasized.

· New member countries need support;
· Open standards may be important in complex environments (decreasing uncertainties);
· Policies that obstruct the spin-off process, such as non-compete clauses, should be reconsidered.

New member countries are in higher need of policies that support KIE. (Radosevic, 2005)

Support open standards (Brusoni and Corrocher, 2006) The history of SMS development provides important policy implications for the diffusion of technologies. First, the process of standardisation of SMS was extremely effective, since it was based upon the collective action of institutional and organisational forces. This implies that governments and firms acting in committees can reduce technological uncertainty and stimulate innovation diffusion. In particular, the greater the openness in the standard, the greater the number of firms that can act as agents of diffusion in convincing third party governments to adopt the standard. In the case of SMS, the bandwagon was not generated by a single actor, but by the interplay of several governments and firms through a combination of committee- and market-based actions. Second, the successful development of SMS relied upon a process of knowledge sharing among members within the standard committees meetings. This implies that when complex technologies need to be developed and commercialised in the market, a collective action of different kinds of organisations and institutions might be more effective and beneficial than the individual activity of single actors, especially when these actors do not have all the required capabilities. Standard settings processes can be interpreted as collection of routines. These routines led to the successful diffusion of data services in the global system for mobile communication (GSM) environment, without involving proprietary patents. Standard setting bodies and firms – i.e. the institutional domain and the organisational/technological domain – were connected in two main ways. On the one hand, there was an exchange of technical information between different distinct engineering groups, i.e. the radio community of expertise and the data communication community of expertise. On the other hand, there were strong connections between different types of firms - telecom operators and system manufacturers - which affected the dynamics of knowledge creation and diffusion across different networks. Third, the institutional domain in this case was the locus of innovation. However, the structure of this domain was not static, but it evolved over time together with the evolution of the links between different networks within this domain in terms of constitutive ties – i.e. membership in the standard committees – and relational ties - processes of community building among different members. Quite interestingly, the evolution of standard committees, which witnessed a progressive openness towards equipment manufacturers, mirrors the evolution of SMS from the design to the commercialisation stage. In relation to KBE, this implies that, in order to translate technical knowledge into commercial applications, a dynamic interaction between different networks is needed and this might require the involvement of organisations and institutions that are not part of the initial stages of development. 

Policies that obstruct the spin-off process, such as non-compete clauses, should be reconsidered, (Buenstorf, 2006). Spin-offs should be seen as legitimate targets of policies supporting entrepreneurial activities. Spin-offs from industry incumbents are widespread and tend to be successful. The determinants of spin-off frequency in Europe are similar to the U.S. laser industry. They suggest that spin-offs are fundamentally based on employee learning and knowledge transfer. In this or other industries, they have been shown to increase product variety, to help overcome organizational inertia, to re-utilize capabilities of failed firms (including renewed employment opportunities), and to give rise to regional clustering. In the least, policy should not block spin-offs. 

VIII. Both supply-side and demand-side factors are important to linking KIE to regional growth. Regions need both sets of factors to achieve high levels of economic growth.

· Supply side: Contexts rich in knowledge will tend to generate more entrepreneurial activities (knowledge spillover theory of entrepreneurship);
· Demand side: A lot of factors, institutions, laws, traditions and culture shape the amount of region-specific entrepreneurship capital.
Policy can affect both supply and demand factors.  

The entrepreneurship capital of a society has been defined as the regional milieu of agents and institutions that is conducive to entrepreneurial behaviour, i.e., being ready to bear risks of developing uncertain new knowledge to new products or technologies. Entrepreneurship capital reflects a number of different legal, institutional and social factors. Regions with a high degree of entrepreneurship capital facilitate the start up of new knowledge-intensive firms (Audretsch and Keilbach, 2006). Moreover, entrepreneurship can influence economic performance through the increase in competition and the increased diversity in a region. All three processes – knowledge spillovers, increased competition and increased diversity in a region contribute to economic growth.

While a region with a high endowment of entrepreneurship capital can be expected to show higher levels of economic performance, the inverse relationship can also be expected to hold. A strong economic performance will provide a larger market for all products and, thus, it will provide a higher level of entrepreneurial opportunities in general. That is, it will increase the region’s entrepreneurship capital. In addition, by providing opportunities, a high level of knowledge creation endogenously increases a region’s KBE capital. Whereas economic performance can be considered as a general driver of entrepreneurship capital, new knowledge is a specific driver of KBE (Audretsch and Keilbach, 2006). 
In the case of Germany it was empirically shown that entrepreneurship capital in terms of high-tech entrepreneurship and ICT entrepreneurship affects regional economic growth. The distribution of KIE across regions is affected by factors such as R&D intensity, population intensity, social diversity, and industry concentration.

1.6.2. Accession Countries

From CEECs survey data analysis, three key policy areas emerge: the role of demand, the strength of the local innovation systems, and the knowledge linkages with foreign commercial and R&D partners. Additionally, this section provides an outlook on KBE’s orientation of innovation policies in CEECs and policy issues in the areas of science–industry links and funding gap. Finally, a rationale for a broader perspective on linkages in NIS is outlined.

1.6.2.1. Policy issues for KBE within the innovation policies of new member states

Based on results of surveys of three key policy areas of concern to CEECs can be identified:

1. Market demand as a key constraint for KBE 
Firms’ responses on key constraints to KBE suggest that limited domestic demand is the most often cited and as the most important constraint to growth of firms. Econometric testing has demonstrated that close links with local buyers are hindering growth of KBEs which is indirectly a confirmation of this result. These results suggest that the issue for market formation (cf. Aho report) and the issue of lead markets are of even bigger importance in NMS than in the EU15. In addition, it highlights the important role of technology focused public procurement in generation of demand for KBES in NMS. It also, demonstrates the importance of EU led programs which are focused on KBEs in NMS. In practice, this would suggest need for further expansion of support to cooperative R&D programs of SMEs at the EU level. In fact, this source of demand is crucial for so called ‘networkers’ i.e. KBEs in CEE which are highly dependent on national, EU funding as well as on strategic alliances with large foreign or domestic firms. 

From policy perspective the two key issues which seem to be of great importance for NMS are: 

· How to enhance domestic demand for knowledge intensive products and services?
· How to expand use of technology focused public procurement which as our case studies suggest is quite important in IT sector’?
2. Embedding KBEs into local systems of innovation 
The issue of embedding KBEs into local systems of innovation has emerged as very important policy issue as demonstrated through so called ‘networkers’ and public research sector oriented KBEs in CEECs. The issue of linkages to NIS is thus very important policy issue and hence there is need for continuous support to industry–science linkages in NMS. Results of the survey clearly demonstrate that unlike ‘ordinary’ SMEs, KBEs are highly dependent on organisation of NIS (research and training organisations (RTOs), universities, consultancies etc) as sources of information for innovation. Hence two important policy issues are: 

· How to further enhance linkages in NIS? 
· How to stimulate missing linkages of KBEs with large firms (specialized suppliers linked to large volume producers)?
This issue of science-industry linkages is further addressed at greater length below. 

3. Knowledge links with foreign commercial and R&D partners 
Results of the survey show a high importance of knowledge links of KBES in CEECs with foreign commercial and R&D partners. This has been demonstrated through factor analysis where there is a class of KBEs which are dependent on foreign value chain partners. In addition, it has been demonstrated through responses of KBEs which clearly show that foreign partners are essential in terms of access to knowledge and markets and much less for access to finance. Hence, policy concern is how to assist KBEs to overcome threshold level barriers (critical stage) from being local brand towards establish itself as technology based exporter. This problem is somewhat different for small number of global niches companies from CEECs who are ‘born globals’ and for whom further reliance of FP funding seems essential.  
1.6.2.2. Innovation policy in CEECs and its KBE orientation 

In order to get an idea of policy mix i.e. KBE orientation of innovation policy in countries of CEEC, a list of innovation policy instruments in these countries has been compiled. On the basis of the Trendchart database, a list of innovation policy instruments has been compiled; instruments have been classified according to their main focus i.e. whether they are focused on generation of market opportunities, on technological opportunities, whether they represent a kind of institutional support, and finally whether they are focused on stimulating linkages in national innovation system. The instruments which are strongly relevant for knowledge based enterprises
 are in italics. 

Table 1: Innovation policy instruments in countries of CEE (italics: KBEs’ oriented instruments)

	Market opportunities oriented
	Information centres; 

Tax incentives for R&D; 

Support to international certification (ISO) and adoption of international standards; 

Support to SMEs patenting abroad; 

Promotion of internationalization of SMEs (trade fairs);

Technology based public procurement;

	Technology (R&D) opportunities oriented
	R&D grants; 

Loans for start ups; 

Start ups funds; 

Support to innovation projects in SMEs; 

Guarantees to bank loans; 

Support to specific training for SMEs; 

Innovation Audit program for SMEs; 

Supporting participation of SMEs in FP programs;

	Institutional support 
	‘One stop shop’; 

S&T park premises and office support; 

Consulting services;  

Business incubators; 

Science Parks; Innovation Centres; 

Information society support measures; 

Support to universities to enhance creation of spin off firms; 

Programs for development of R&D infrastructure; 

Establishing regional innovation agencies; 

Support with specialized skills and knowledge; 

Support to subcontractors in specific sectors; 

Support to specific technology oriented S&T parks;

	Systems of innovation oriented
	Industry – university linkages; 

Centres of Excellence (Centres of Competence); 

Support to clusters; 

Support to regional innovation strategies; 

Support alliance of SMEs in penetrating foreign markets;


Source: Based on Trendchart database 2007 information for new member states

This limited exercise has demonstrated the following:

· The range of innovation policy instruments is relatively large in CEECs; 

· Innovation policy instruments are focused on all dimensions important for KBEs; 

· The range of instruments oriented towards KBEs is also relatively widespread. 

This may suggest that the key issue is not the frequency of instruments but their coordination and effectiveness. In other words, CEECs have developed innovation policies which seem to be similar in terms of policy profile and incidence of instruments to other EU countries. Hence, the major problem may be their effectiveness as well as their compatibility i.e. whether instruments are coordinated. A reader should be aware that for the time being this should be taken more as proposition rather than as final conclusions. In addition, both these two aspects would require an overview of impact assessment exercises of individual instruments as well as an overview of the overall policy mix. The first task has not yet been undertaken in the majority of NMS where policy evaluation has just started to spread through EU structural support. Also, first few assessments of policy mix of these countries have just been undertaken. 

1.6.2.3. Science-industry links in CEECs and policy issue 

An overview of the latest (2008) ProINNO Trendchart countries reports has demonstrated a strong policy focus on science–industry links. Reports on countries of central Europe (Hungary, Czech Republic, Poland, Slovenia and Hungary) shows that the key policy challenges are:

· Weak innovation and R&D activity of business enterprise sector;
· Weak ties between public R&D and BES /transfer of R&D results/innovation cooperation;

· Human resources for R&D and innovation/ for KBE.
This focus on science–industry links is quite in line with the focus of innovation policies in other EU and non-EU countries. Based on Trendchart database, we have identified that science–industry links turn to be ‘the most populated’ policy area within innovation policy. Table 2 shows the three most frequent policy measures out of a total of 1311 policy instruments for 41 countries from this database.

Table 2: Three most frequent policy measures (instruments) in Trendchart database
	Support for science - industry and NTBFs
	364

	Support for universities and public research organisations
	148

	Support for BERD 
	134


Source: ProINNO Trendchart Database: 41 countries, as of 2007

A brief overview analysis of science–industry policies in CEECs suggest that there is still too much focus on intermediary or bridging organisations (‘bricks and mortars’), and much less on technology transfer functions. This is the most obvious in neglect of coupling of funding of new technology based firms with business support assistance. For example, a World Bank study on these issues in CEECs has concluded that: ‘Business support services should be viewed not as a stand alone policy but as a complementary support to the core instruments that provide financing for innovation and R&D’ (World Bank, 2006, p. 33)

From a broader NIS perspective, there seems to be relative neglect of ‘actors’ to be linked (universities, RTOs, firms) as well as other links in NIS, especially links between domestic and foreign firms. A much bigger priority should be given to the support of the functions of intermediary organizations like:

· Cooperation with R&D and higher education institutions, 

· Active management of technology transfer, 

· Support for technology-intensive activities. 

There is danger of overinvestment in ‘bricks and mortars’ and neglect of intangible investments. In order to correct for this imbalance policy should think of establishing the following priorities:
· First, innovation projects; 

· Second, people involved in  the management of innovation projects;
· Third, supporting S&T parks and innovation centres as organisations. 
1.6.2.4. Funding gap and KBE

Research in KEINS has confirmed the importance of funding as constraint but this factor has fared relatively less prominent than would be expected. In this context, the findings of the World Bank study on CEECs on this issue seem to be highly relevant. The key messages from this study are the following:

· VC, if available then it is available for relatively larger and less risky projects. VC targets projects that have passed the early stage as they try to avoid uncertainties connected with early stage companies;

· Access to finance is largely caused either by a mistrust of external finance or a lack of availability of finance. This can lead to a stifling of entrepreneurial development and may prevent knowledge based ventures from reaching their full potential. Policy making needs to focus on helping entrepreneurs overcome their reluctance to seek and accept external finance. Furthermore policy making needs to ensure that external sources of finance are available for viable entrepreneurs by creating a range of financial packages for SMEs to include micro credits and VC;
· VC does not provide a solution to the market failure in early stage technological development (World Bank, 2006, p. 28). This study suggest that the CEECs governments should avoid supporting current wave of establishing state owned and state managed VC funds as they are prone to failure. Instead, support system of mini-grants and matching grants and passive investment in privately managed funds should be supported. Mini-grants are mechanisms to explore commercial feasibility of technical idea. Matching grants are to encourage risk sharing with firm and are potentially important to create linkages;
· It would be important to create integrated and complementary support to KBEs whereby financial support would be completed by business support services. 

1.6.2.5. A need for broader perspective on linkages 
Innovation policy in NMS as well as in the EU focuses largely on linkages in NIS. However, this approach if taken as exclusive is faced with strong limits as domestic firms, universities and public research organisations are relatively weak. This creates limits to ‘bridging’ policies as links are as strong as actors to be connected. 

The bridging function should develop much less often as a stand-alone function and much more often it should be a complementary function of R&D institutions or enterprises. 

Stand alone bridging functions like innovation centres are the most effective in the transfer of simple information and as intermediaries but they are much less useful in facilitating knowledge transfer in highly specialized technology areas.

In addition, in CEECs, there is comparatively much less focus on enhancing demand for technology within enterprises (innovation grants) and on restructuring, often inadequate, R&D supply (public research organisations and universities).

From an innovation system perspective it is important to take into account that technological capability depends on a variety of learning mechanisms: upstream, downstream and laterally. What drives technological change are the different types of learning mechanisms: internal to the firm/producer and external to the firm/producer 

Table 3: Taxonomy of learning mechanisms


Source: Malerba (1992), von Tunzelmann and Wang (2007) 

Links in blue are science – industry links. It is clear form this framework that science – industry linkages are one among several major links in systems of innovation. Other important linkages are links between:
· Large firms – small firms (horizontal links and value chain links);
· Foreign firms – domestic firms linkages;
· International R&D networking and sourcing;
· Intra-regional linkages.
The surveys have demonstrated the importance of these linkages for KBEs in addition to science–industry links. This suggests that innovation policy should take into variety of these linkages. 

2. DISSEMINATION and USE

Professor Franco Malerba (CESPRI) has coordinated KEINS. Professor Malerba has a wide scientific reputation and as much administrative experience (he managed successfully, among others, the ESSY Project on European Sectoral Systems of Innovation – Targeted Socio-Economic Research, 5th FP. Professor Malerba has negotiated, reported and kept contacts with the Commission on behalf of all KEINS partners. He has also co-ordinated KEINS research activities, overseen the organization of the kick-off meeting, all the workshops and the final conference. In particular, he has taken care of the scientific organization of those events, by setting up the programme and providing for a thorough discussion of drafts and papers. 

The Co-ordinator was responsible for all deliverables. After each workshop the Coordinator has reviewed and assessed the project results and progress towards the objectives. Early draft has been evaluated by the Steering Committee and the Managing Board, while Final Papers have been discussed also by the Advisory Board. Progress reports have also pointed to the Commission the ongoing activities for disseminating the results of the research, in order to allow for their strengthening, if needed.
The Managing Board has assisted prof. Malerba throughout the project. It has been based at CESPRI and comprises three other experienced researchers, proff. Stefano Brusoni, Francesco Lissoni and Nicholas Vonortas, as well CESPRI Database Manager, Dr. Ing. Gianluca Tarasconi, and Webmaster, Mr. Yan Chizzini. The Board has taken care of editing the progress reports and the final report, on the basis of the documents received from the participants. The Board has also managed the FTP server for uploading and downloading the papers to be presented at workshops, and for sharing the databases. Finally, the Board has edited and published the final version of each paper on the dedicated website.

In order to deal with the ongoing scientific aspects of KEINS, the Co-ordinator has consulted actively the Steering Committee composed by the other team leaders, namely proff. David Audretsch and Ulrich Witt (MPI-Jena), Dr. Slavo Radosevic (UCL-SSEES), prof. Maureen McKelvey (IMIT-Chalmers), prof. Patrick Llerena (ULP-Beta), prof. Manuel Mira Godinho (CISEP) and Dr. Rick Woodward (CASE). The Committee has met at every workshop and interacted on a continuous basis via e-mail and through FTP-assisted file exchanges throughout the three years of activity.

Nevertheless, all the members of KEINS are involved in the exploitation plans and dissemination. Particular attention is devoted to communicate relevant results among partners as well as relevant beneficiaries, in particular about issues regarding policy recommendations.
The dissemination of the results has primarily taken place through:

1. The use of the KEINS website, the FTP server for file exchanges and the mailing list;

2. KEINS deliverables and publications directly derived from KEINS;

3. The KEINS workshop organised during the project lifetime and the Final Conference;

4. Synergies with education.

1. KEINS website, FTP server for file exchanges and mailing list
Participants to KEINS workshops have been asked to upload their own contributions to a dedicated FTP server a few days before the event, as well as to download the other contributions early enough to read them and be able to discuss them at KEINS workshops. Since most files have contained draft papers, access to the server has been granted only to the project participants, with an adequate provision of passwords and firewalls. These arrangements have also allowed for exchanges of sensitive data among those partners involved in WPs requiring joint data collection. CESPRI has retained the ultimate control of the server and has been responsible for its good functioning.

CESPRI has set up and manage a dedicated mailing list, in order to ease communication among partners.

Finally, soon after the kick-off meeting, CESPRI has set up a dedicated KEINS website, within its own site (http://www.cespri.unibocconi.it/keins). The website contains all of the major reports and research results as well as general information on the ongoing projects and on the various meetings. It provides information both to the project participants and to the general public. The former can consult the website to collect information needed for internal administrative purposes (such as details on the project, deadlines and so forth) and for getting all details on KEINS events (e.g. workshop venues and programmes). The latter can find general information on KEINS and its scientific team, as well as the complete collections of KEINS working papers (only in their final version; draft version are available only to KEINS participants on the FTP server).

The KEINS website will be maintained for at least a couple of years after the completion of the research programme.

A CD-ROM with the main results of KEINS will be distributed upon request.

2. Publications and data sharing
The project has produced a significant number of research papers that address the objectives outlined in section 1.3. In particular, thirty-one academic papers resulted from KEINS whose list is attached to the present Final Report and available at the KEINS website. In accordance with the contract with the Commission 27 scientific papers have been delivered and 5 extra contributions have been produced. The contents of these various contributions is widely summarised above. The consortium has also delivered 5 interim reports and 3 periodic (i.e. annual) reports. The list of the deliverables is attached to the present Final Report.
KEINS research work also has enabled individual authors to pursue publication in academic journals in the fields of industrial organization, economics of innovation, management science, technology management, and science and technology policy. In addition to such independent publications, a selection of analytical as well as policy-oriented papers and some material from the final report will provide the basis for a book by a major international published on KBE in the EU. 

The official policy of the Commission regarding data sharing has been followed.
3. Workshops and Final Conference

During the KEINS project five workshops have been organised. Almost each workshop has been organised by a different partner.
· Kick-off meeting: CESPRI, Milan 17 September, 2004. Discussion of task allocation, the structure of the work among participants, workshop management and organisation procedures in the KEINS project. 

· Workshop 1: CESPRI, Milan 3-4 February, 2005. Discussion on WP1 Draft papers and plans for the future duties. 

· Workshop 2: CISEP, Lisbon 13-14 October, 2005. Discussion on WP1 final papers, WP2a draft papers, WP3-4-5 data collection and plans for the future duties. 

· Workshop 3: RIDE/IMIT, Gothenburg 29-30 May, 2006. Discussion on WP2a final papers, WP2b-3-4-5 draft papers and WP6 abstracts.
· Workshop 4: MPI, Jena 19-20 March, 2007. Discussion on WP2b preliminary evidence, WP3-4-5 final paper and WP6 draft papers.

· The final KEINS workshop has been in terms of a conference with the aim at presenting KEINS’ research and policy results to both Commission personnel and to personnel of EU member and accession countries interested in KBE. The KEINS Conference was organised by CESPRI at Bocconi University, Milan, 4-5 June 2007 with the participation of the D.G.-L2 Head of Unit Mr. Pierre Valette.
The programs of all workshops and the Final Conference are attached to the present Final Report together with the call for paper of the Final Conference.

It is worth stressing here that KEINS activities are core to one of the newly funded networks of excellence: DIME (www.dime-eu.org). DIME has now started issuing calls for various activities, some of which are related to KEINS. In particular, our the Third Workshop, held in Gothenburg in May 2006, was also a DIME event, with two sessions open to DIME partners from outside KEINS. Similarly, the Final Conference in Milan (June 2007) was a jointly organised event and included presentations from both KEINS and DIME partners.
Sinergies with education

Almost all of KEINS partners are engaged in education activities within their own universities, or in academic institutions connected with their research centres. A number of PhD candidates from those universities have been involved in the research project, many results of which will soon filter down to advanced courses in Economics and Management. 
In addition, CESPRI and ULP are extremely well positioned to spread KEINS research objectives, methodology and results to an European-wide audience of PhD students, thanks to their active involvement (and direct management responsibilities) in two well-known summer schools, namely ETIC and ESSID.

ETIC, the European Summer School on the Economics of Technological and Institutional Change (http://cournot.u-strasbg.fr/users/etic/index.html), has long been, and will be, a European point of reference for all students engaged in research programmes within the broad field of Evolutionary Economics, and in particular its applications to the analysis of Technical Change.

ESSID, the European Summer School on Industrial Dynamics (http://www.unibocconi.it/index.php?frcnav=@62,257), has provided and will provide a unique forum for students to discuss in depth their ongoing dissertation work with the leading experts in the field (and a number of related ones), and to access up-to-date information on recent research development and methodologies. 
Thus, the final conference, the dedicated website, an intense editorial activity, and the close contacts with post-graduate education activities, all will ensure the diffusion of survey papers from WPs 1 and 2a, as well as the production of ancillary reviews to support presentations of research outputs from WPs 2 to 5. WP 6 has produced papers aimed openly at being of use to policy-makers.

These tools will help participants to disseminate the results both in the country of origin and worldwide.   

The overview table reported below summarizes the steps already undertaken in order to disseminate the results of the KEINS project. This includes not only KEINS deliverables, but also those publications and conferences different from KEINS workshops. The list reported below certainly underestimates the contribution of KEINS to the research because some work may be not yet published and some research has been enhanced indirectly by KEINS through the constitution of databases, development of ideas and interpersonal contacts.
Overview table

	Planned/
actual

Dates
	Type


	Type of audience
	Countries addressed
	Size of audience
	Partner responsible /involved

	January 2005
	KEINS’ website

www.cespri.unibocconi.it/keins
	All
	International audience
	Underdetermined
	CESPRI

	February 3,2005
	Hand in Hand with Entrepreneurship: A Theoretical Overview
	Research
	International audience
	30 persons
	CESPRI

	March 2005
	CESPRI Working Paper: “R&D networks with heterogenous firm” by Lorenzo Zirulia.

Available at www.cespri.unibocconi.it
	Research
	International audience
	Undetermined
	CESPRI

	May 2005
	Deliverable 15

Preliminary version of paper was presented at 4th European Meeting on Applied Evolutionary Economics (Utrecht, NL, May 2005) and at 2nd Sino-German Workshop on Evolutionary Economics (Jena, August 2005)
	Research
	International audience
	50 + 20
	MPI

	June 2005
	Deliverable 8.

· It has been pre-published in the Discussion Paper Series “Papers on Economics and Evolution”

· Paper was presented in an invited plenary session at the Danish Research Unit for Industrial Dynamics Annual Conference (Copenhagen, DK, June 2005).
· Paper was also presented at the University of Nice-Sophia Antipolis (F, May 2005) and at the College of Management, EPFL Lausanne (CH, May 2005)
	Research
	International
	50 + 20 + 20
	MPI

	August 2005
	Keynote speech and lectures on entrepreneurship and innovation in mature industries (e.g. tires, chemicals)
	Latin American PhD students and colleagues
	Latin America and Brazil in particular
	100 people
	CESPRI

	Sept 2005
	Lecture: <Academic entrepreneurship: incentives, capabilities, and institutional setting>, ESSID 2005, European Summer School of Industrial Dynamics
	Ph students

Academic colleagues
	International audience
	60 people
	CESPRI

	September 1-4 2005
	EARIE (European association of Research in Industrial Economics)
	Research
	International audience
	300 persons
	CESPRI

	September 2005
	CESPRI Working Paper:

“The opportunity cost of social relations: on the effectiveness of small worlds”

by Lorenzo Cassi and Lorenzo Zirulia. Available at www.cespri.unibocconi.it
	Research
	International audience
	Undetermined
	CESPRI

	October 2005
	Presentation. Making design rules, Copenhagen Business School Workshop.
	Ph students

Academic colleagues
	International audience
	30 people
	CESPRI

	Autumn 2005
	Final draft of Paper on Entrepreneurship in Transition countries
	Research
	Transition
	Specialised
	Dr Ruta Aidis

	Jan 2006
	Publication
	Research
	Central European
	Specialised
	Dr Slavo Radosevic:

University College London

	Spring 2006
	Working Paper
	Research
	Czech Republic and Hungary
	Specialised
	Dr Kate Bishop, University College London

	Early 2006
	Case Study on software sequencer sector
	Research/Industry
	Germany
	Specialised
	Peter Antonioni, MSC, University College London

	2007
	Publications
	Research/University
	Any
	
	CASE / OU ALO Antenn (Tartu, Estonia; Romanian Centre for Economic Modelling

	2005-2007
	Project web-site
	Research / University / general public
	Any
	
	CASE / OU ALO Antenn (Tartu, Estonia; Romanian Centre for Economic Modelling

	Jan 2006
	Publication
	Research
	Central European
	Specialised
	Dr Slavo Radosevic:

University College London

	Spring 2006
	Working Paper
	Research
	Czech Republic and Hungary
	Specialised
	Dr Kate Bishop, University College London

	Early 2006
	Case Study on software sequencer sector
	Research/Industry
	Germany
	Specialised
	Peter Antonioni, MSC, University College London

	2007
	Press release (press/radio/TV)
	General public
	Poland Estonia Romania
	
	CASE / OU ALO Antenn (Tartu, Estonia; Romanian Centre for Economic Modelling

	2007
	Media briefing
	General public
	Poland, Estonia, Romania
	
	CASE / OU ALO Antenn (Tartu, Estonia; Romanian Centre for Economic Modelling

	Planned/actual

Dates
	Type


	Type of audience
	Countries addressed
	Size of audience
	Partner responsible /involved

	Sep 2005
	Lecture: <Academic entrepreneurship: incentives, capabilities, and institutional setting>, ESSID 2005, European Summer School of Industrial Dynamics  (F. Lissoni)
	· PhD students

· Academic colleagues
	International audience
	60 people
	CESPRI

	September 1-4 2005
	EARIE (European association of Research in Industrial Economics)
	Research
	International audience
	300 persons
	CESPRI

	September 2005
	CESPRI Working Paper:

“The opportunity cost of social relations: on the effectiveness of small worlds”

by Lorenzo Cassi and Lorenzo Zirulia. Available at www.cespri.unibocconi.it
	Research
	International audience
	Undetermined
	CESPRI

	October 2005
	Presentation. Making design rules, Copenhagen Business School Workshop.
	Ph students

Academic colleagues
	International audience
	30 people
	CESPRI

	Nov 2005
	Seminar: <New economics of science: the new research agenda>, CEMI PhD workshop, Ecole Polytechnique Fédérale de Lausanne (EPFL) (F.Lissoni)
	· PhD students

· Academic colleagues
	International audience
	15 people
	CESPRI

	Nov 2005
	Paper presentation :

“The opportunity cost of social relations: on the effectiveness of small worlds” by Lorenzo Cassi and Lorenzo Zirulia (CESPRI).

Greqam (Groupement de Recherche en Economie Quantitative d'Aix-Marseille), Marseille, France.
	-Academic colleagues
	International audience
	15 people
	CESPRI

	Feb 2006
	Paper presentation: <Academic Entrepreneurship: Definitional Issues, Policy Implications, and a Research Agenda>, Dipartimento di Studi Sociali, Università di Brescia (F.Lissoni)
	· PhD students

· Academic colleagues
	International audience
	15  people
	CESPRI

	Feb 2006
	Communication: <Academic patenting in Europe>, Conference: Intellectual property: a key tool for European competitiveness, Bocconi University (F.Lissoni, S.Breschi)
	· PhD & under-graduate students

· Acad. colleagues

· Policy makers

· Press
	International audience
	200 people
	CESPRI

	Mar 2006
	Communication: Séminaire Inaugural de la “Villa Pasteur”<Innovation et Economie, entre Science et Pratique>, Fondation de l’Ecole normale supérieure, Paris (F.Lissoni)
	· Acad. colleagues

· Policy makers

· Press
	France
	 ??? people
	CESPRI

	April 2006
	Paper presentation : 

« Friends and rivals : modelling the social relations of inventors » 

iNeck workshop, Strasbourg, France (L.Zirulia)
	· Academic colleagues
	International audience
	15 people
	CESPRI

	July 2006
	“Academic entrepreneurship, patents, and spin-offs: critical issues and lessons for Europe”, in: Varga A. (ed.), Universities and regional economic development, Edward Elgar, 2007-forthcoming)
	Publication


	Academic press
	-
	CESPRI

	December 2005
	MPI Paper on Economics and Evolution # 0520: “Evolution on the shoulders of giants: Entrepreneurship and firm survival in the German laser industry” by Guido Buenstorf

(www.econ.mpg.de)
	Research
	International audience
	undetermined
	MPI

	December 2005
	MPI Paper on Economics and Evolution # 0520: “Evolution on the shoulders of giants: Entrepreneurship and firm survival in the German laser industry” by Guido Buenstorf

(www.econ.mpg.de)
	Research
	International audience
	undetermined
	MPI

	January 2006
	Workshop on Exit and Serial Entrepreneurship. Location: Max Planck Institute, Jena. Organized by Max Keilbach
	Researchers
	International Audience
	28
	MPI

	March 2006
	First Max Planck India Workshop on Entrepreneurship, Growth and Public Policy, Bangalore (India) 
	Researchers, Policy Makers, Business People, Entrepreneurs
	German, Indian, American
	60
	MPI

	October 2006
	Global Conference On 

Job And Wealth Creation Through Entrepreneurship, New Delhi, India


	Researchers, Policy Makers, Business People, Entrepreneurs
	German, Indian, American
	120
	MPI

	October 2006
	2nd annual forum “German Russian Dialogue”, MGIMO, Moscow, Russia
	Policy Makers, Academics, Business People, Entrepreneurs
	Germany Russia
	90
	MPI

	July 2006
	Summer School on Entrepreneurship, jena Germany
	PhD Students, Postdocs
	International
	50
	MPI

	September 2006
	“Entreprenuship” Lecture at the European Summer School on Industrial Dynamics, Cargèse France (M.Keilbach)
	PhD Students
	International
	60
	MPI

	Nov 2005
	Critical Surveys and Early cases presented at KEINS

Workshop, Lisbon 

(Prof. Radosevic, Dr Bishop, and Dr Aidis)
	Academic
	New EU/EU
	Specialised
	UCL 

	Jan 2006
	Working Paper posted of 2 Critical Surveys on SSEES website

(Prof. Radosevic and Dr Aidis)
	Academic
	New EU
	Specialised
	UCL 

	Jan 2006
	Publication

(Prof. Radosevic)
	Academic
	New EU
	Specialised
	UCL 

	May 2006
	Early cases presented at KEINS

Workshop, Gotenburg

Dr Kate Bishop and Mr Antonioni
	Academic
	New EU
	Specialised
	UCL 

	Oct 2006
	Critical Survey to be presented

(Prof. Radosevic,)
	Academic
	New EU/EU
	Specialised
	UCL 

	2007
	Publication

Dr Ruta Aidis
	Academic
	New EU
	Specialised
	UCL

	2007
	Publication

Dr Kate Bishop
	Academic
	New EU
	Specialised
	UCL

	2007
	Press release(press/radio/TV)
	General public
	Poland, Estonia, Romania
	
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	2007
	Media briefing
	General public
	Poland, Estonia, Romania
	
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	2007
	Publications
	Research / university
	Any
	
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	2005-2007
	Project web-site
	Research / university / general public
	Any
	
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	2006
	Deliverable 0ter published  in Organization Science, 2006
17 (2):
179-189
	Research
	International
	Undetermined
	CESPRI

	September 2006
	ESSID2006 Institute d'Etudes Scientifiques de Cargèse, France "Academic patenting & publishing: a window on scientists’ commercialization strategies & incentives"
	PhD Students
	International
	90
	CESPRI

	September 2006
	Deliverable 15 Presentation at German Economic Association (Verein für Socialpolitik) annual meeting(Bayreuth D)
	Research
	Germany 
	15
	MPI

	September 2006
	“Entreprenuship” Lecture at the European Summer School on Industrial Dynamics, Cargèse France (M.Keilbach)
	PhD Students
	International
	60
	MPI

	September 2006 
	Deliverable 16 Richard Woodward presented preliminary version of country case studies at the 9th Bi-Annual Conference European Association for Comparative Economics Studies (EACES) in Brighton, UK.
	Research 
	International audience 
	Undetermined
	CASE 

	September 2006
	F. Lissoni, B.Sanditov and G. Tarasconi: “The Keins Database on Academic Inventors: Methodology and Contents”, CESPRI working paper 181, Università “L.Bocconi”, Milano
	Publication


	Academic press
	Undetermined
	CESPRI

	October 2006
	ECIS Seminar (Technicsche Universiteit Eindhoven) "Academic patenting & publishing: a window on scientists’ commercialization strategies & incentives"
	Research
	International
	30
	CESPRI

	October 2006
	Global Conference On Job And Wealth Creation Through Entrepreneurship, New Delhi, India
	Researchers, Policy Makers, Business People, Entrepreneurs
	German, Indian, American
	120
	MPI

	October 2006
	2nd annual forum “German Russian Dialogue”, MGIMO, Moscow, Russia
	Policy Makers, Academics, Business People, Entrepreneurs
	Germany Russia
	90
	MPI

	November 2006
	Deliverable 8 Presentation at DIME–LIEE/NTUA conference “Entrepreneurship, know-ledge, learn-ing and the evolution of industrial/territorial clusters and regions”, (Athens)
	Research
	Europe
	30
	MPI

	November 2006
	Deliverable 15 Presentation at G-Forum (German entrepreneur-ship conference) (Berlin)
	Research
	Germany 
	30
	MPI

	November 2006
	“Experiences of knowledge based entrepreneurship in biotech and IT sectors in Czech Republic and Hungary”, presented at DIME Workshop, Athens, Greece.
	Academic 
	International 
	50
	SSEES, UCL

	December 2006
	UNI-KNOW/ RIDE workshop “Universities as Knowledge Environments of the Future “ “Academic Patenting in Europe: New Evidence from the KEINS Database”, Chalmers Univ., Goteborg, Sweden
	Academic
	International
	50
	CESPRI

	January 2007
	Departmental seminar, Copenaghen Business School – Dept of Industrial Econ & Strategy, “Academic Patenting in Europe: New Evidence from the KEINS Database”
	Academic
	International
	50
	CESPRI

	January 2007
	SSEES Seminar 
	All
	All
	50
	SSEES, UCL

	January 2007 
	Thierry Burger-Helmchen- Internal organisation, cooperative relationships among firms and competitiveness, Workshop in Lucca, Italia presentation: "Entrepreneurs, managers and entrepreneurial management: Effects on firm profitability".
	Research
	International audience 
	50
	BETA

	March 2007
	“Academic Patenting in Europe: New Evidence from the KEINS Database”, Occasional seminar, Fondazione Bruno Kessler, Povo, (TN), Italy
	Research
	All
	Undetermined
	CESPRI

	March 2007
	Deliverable 8 Article published in F. Malerba / S. Brusoni (eds.): Perspectives on Innovation; Cambridge Univ. Press
	Research
	International audience 
	Undetermined 
	MPI

	April 2007
	F. Lissoni “Academic Patenting in Europe: New Evidence from the KEINS Database”,

ADIS seminar, Faculté Jean Monnet, Université de Paris-Sud
	Presentation; Academic
	France
	100
	CESPRI

	May 2007
	“Academic Patenting in Europe: New Evidence from the KEINS Database”, Seminar for the PhD in Economics and Management of Technology, Università di Bergamo, Italy
	Research
	PhD
	Undetermined
	CESPRI

	May 2007
	“Networks of Inventors and Academics in France, Italy and Sweden: evidence from the Keins Database”, AIM Workshop "Exploring and mapping university-industry relationships", Advanced Institute of Management Research - Imperial College London,
	Academic
	International audience
	Undetermined
	CESPRI

	June 4-5th, 2007
	Final project conference
	All
	All
	60
	CESPRI

	June 2007
	"Policy options for the European patent system", STOA Committee (Science and Technology Option Assessment) European Parliament (Chair: Philippe Busquin, MEP) Bruxelles, http://www.tekno.dk/stoa-patent-workshop.
	Research
	International audience
	Undetermined 
	CESPRI

	June 2007
	Deliverable 15 Article published in the Review of Industrial Organization (online version)
	Research
	International audience 
	Undetermined 
	MPI

	June 2007
	“Inter and Intra Organizational relationships in technology based ventures”, paper presented at “Perspectives on Technological Entrepreneurship” Summer School, University of Durham/Salento, Ostuni, Italy
	Academic & Business Community
	International 
	40
	SSEES, UCL

	August 2007
	“Academic Patenting in Europe: New Evidence from the KEINS Database” Academy of Management Annual Meeting, session on “University-Industry Knowledge Transfer”, Philadelphia PA, USA
	Academic
	International
	50
	CESPRI

	2007
	“Internationalisation and Cooperation Strategies in Knowledge Based Ventures: Case Studies from Hungary and Czech Republic” Paper under review at International Journal of Entrepreneurship and Innovation
	Academic
	Post Transition economies
	Unspecified
	SSEES, UCL

	2007
	Press release(press/radio/TV)
	General public
	Poland, Estonia, Romania
	Undetermined
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	2007
	Media briefing
	General public
	Poland, Estonia, Romania
	Undetermined
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	2007
	Publications
	Research / university
	All
	Undetermined
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	Early 2008
	Book chapter: Dekonta: a post Velvet Revolution fairy tale of diversification and internationalization, in The Cutting edge: innovation and entrepreneurship in New Europe (Eds. R. Aidis and F.Welter), Edward Elgar.
	Academic
	Post Transition economies
	Unspecified
	SSEES, UCL

	2005-2007
	Project web-site
	Research / university / general public
	All
	Undermined
	CASE / OÜ ALO Antenn (Tartu, Estonia); Romanian Center for Economic Modelling

	June 2007
	Deliverable 15 Article published in the Review of Industrial Organization (online version)
	Research
	International 
	Undetermined 
	MPI

	June 2007
	Deliverable 15 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70 
	MPI

	August 2007
	*“From small business to entrepreneurship policy,” (with Iris A.M. 
Beckmann) in David Audretsch, Isabel Grilo and A. Roy Thurik (eds.), 
/Handbook of Research on Entrepreneurship Policy, /Edward Elgar 
Publishing, 2007, 36-53.
	Research/Policy
	Europe NA
	 
	MPI

	October 2007
	Deliverable 15 - Presentation at Max Planck- India institute of Science Conference on Entrepreneurship,Innovation & Economic Growth (Bangalore, India)
	Research
	India 
	120
	MPI

	December 2007
	Deliverable 15 Presentation at MPI Workshop “Business Culture and Organizational Performance Coevolving” (Jena, D)
	Research
	International audience
	30
	MPI

	December 2007
	Deliverable 15 Additional working paper based on KEINS research published in the Papers on Economics and Evolution #0718
	Research
	International audience
	Undetermined
	MPI

	January 2008
	Deliverable 15 Presentation of selected results during University of Jena 450 years anniversary (Jena, D)
	Public
	Germany
	100
	MPI

	June 2007
	“Inter and Intra -Organizational relationships in technology-based ventures”, paper presented at “Perspectives on Technological Entrepreneurship” Summer School, University of Durham/ Salento, Ostuni,  Italy
	Academic & Business Community
	International 
	40
	SSEES, UCL

	June 2007
	Deliverable 23 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70 
	SSEES, UCL

	June 2007
	Deliverable 4a Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70 
	SSEES, UCL

	Early 2008
	Book chapter: Dekonta: a post Velvet Revolution fairy tale of diversification and internationalization, in The Cutting edge: innovation and entrepreneurship in New Europe (Eds. R. Aidis and F.Welter), Edward Elgar.
	Academic
	Post Transition economies
	Undetermined
	SSEES, UCL

	June 2007
	Deliverable 6 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70 
	BETA

	June 2007
	Deliverable 17 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70 
	BETA

	November 2007
	Pénin J. (Beta), Burger-Helmchen T. (Beta), workshop Lyon, analyse(s) et transformation(s) de la firme : confrontation entre économistes, gestionnaires et juristes, présentation de « L’entrepreneuriat distribué : vers de nouvelles formes de firmes innovantes »
	Research
	French
	50 
	BETA

	June 2007 
	Why do firms change? Sequences of Opportunity and Changes in Business Models and Capabilities in Bioscience Firms, co-authored Johan Brink & Magnus Holmén. Presented at KEINS - DIME, Dynamics of Institutions and Markets in Europe conference 4-5 june 2007, Bocconi University, Milan, Italy
	Research 
	International
	70 
	RIDE-IMIT 

	June 2007
	Struggling Firms Despite Opportunities: Diversity of Knowledge Based Entrepreneurship Johan Brink & Maureen McKelvey Presented at KEINS - DIME, Dynamics of Institutions and Markets in Europe conference 4-5 june 2007, Bocconi University, Milan, Italy
	Research 
	International 
	70 
	RIDE-IMIT 

	June 2007 and on
	RIDE Working paper series, with papers from KEINS
	Research/Policy
	Swedish
	Open Internet access
	RIDE-IMIT

	September 2007 
	DIME workshop, The development of capabilities during firm growth. Presented at Innovation and Firm Dynamics conference, 17-18 September, St Catharine’s Collage, University of Cambridge, Cambridge, UK
	Research
	International 
	25 
	RIDE-IMIT

	June 2007
	Deliverable 2 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70
	CISEP

	June 2007 
	Deliverable 24 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70 
	CISEP

	June 2007
	Deliverable 25 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70
	CESPRI

	June 2007
	Deliverable 26 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International 
	70
	CESPRI

	June 2007
	Deliverable 26ter Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International
	70
	CESPRI

	June 2007
	Deliverable 27 and 28 Paper was presented at the KEINS-DIME Conference «Knowledge Based Entrepreneurship: Innovation, Networks, and Systems», (Milano, June 4-5, 2007)
	Research 
	International audience 
	70
	CESPRI

	May 2007
	“Networks of Inventors and Academics in France, Italy and Sweden: evidence from the Keins Database”, mimeo from KEINS project  – with B. Sanditov. Presented at:  Workshop “Exploring and mapping university-industry relationships”,  Advanced Institute of Management Research - Imperial College London
	Research
	International
	Undetermined
	CESPRI

	May 2007
	“Academic Patenting in Europe: New Evidence from the KEINS Database”, with P.Llerena, M.McKelvey, and B.Sanditov presented at PhD programme in “Economics and Management of Technology”, University of Bergamo, occasional seminar
	Student
	Italian
	20
	CESPRI

	June 2007
	Data from the KEINS database have been used to produce the STOA report to European Parliament (Brussels Session): Policy options for the improvement of the European patent system (http://www.europarl.europa.eu/stoa/publications/studies/default_en.htm
	Policy
	International
	Undetermined
	CESPRI

	June 2007
	Data from the KEINS database have been used for a lecture on the “Economics of Science and academic patenting” at the European Patent Office Summer School, Università Bocconi (Milan, Italy)
	Student
	Italian
	80
	CESPRI

	August 2007
	“Academic Patenting in Europe: New Evidence from the KEINS Database”, with P.Llerena, M.McKelvey, and B.Sanditov presented at Academy of Management Annual Meeting, special session on “How firms search, appropriate and use knowledge from universities – the European perspective”
	Research
	International audience
	300
	CESPRI

	November 2007
	“Academic Patenting in Europe: New Evidence from the KEINS Database”, with P.Llerena, M.McKelvey, and B.Sanditov presented at STS-Italy annual workshop, Università “Federico II”, Naples
	Research
	Italian
	Undetermined
	CESPRI

	January 2008
	“Academic inventors as brokers: An exploratory analysis of the KEINS database”, CESPRI Working Paper 213,  Università “L.Bocconi”, Milano (http://www.cespri.unibocconi.it/workingpapers)  [Submitted to: Research Policy]
	Research 
	International 
	Undetermined
	CESPRI

	Early 2008
	Brusoni S. and R. Fontana (forthcoming): “Incumbents’ Strategies for Platform Competition: Shaping the Boundaries of Creative Destruction”, in R. Leoncini and N. De Liso (Eds.) ‘Internationalization, Technological Change and The Theory Of The Firm’, Routledge.
	Research 
	International audience 
	Undetermined
	CESPRI

	June 2008
	“Academic Patenting in Europe: New Evidence from the KEINS Database”, Research Evaluation, 2008 (forthcoming) - with P.Llerena, M.McKelvey, and B.Sanditov
	Research 
	International audience 
	Undetermined
	CESPRI

	May 2008
	CASE e-brief* will be prepared
	General public
	International (language is English)
	Undetermined
	CASE

	2008
	Publication: a book is planned by UCL in which we will participate; journal articles also planned
	Research community
	International (language is English)
	Undetermined
	SSEES, UCL and CASE

	May 2008
	CASE web-site**: completed deliverables will be posted
	Research community
	International (language is English)
	Undetermined
	CASE

	2008
	Book collecting the major findings from KEINS "Knowledge intensive entrepreneurship in Europe: Evidence from the KEINS project", potential publisher Cambridge University Press
	Research
	International
	Undetermined
	All

	August 2007
	Presentation of the major KEINS findings, Chingua University, Beijing, China
	Research
	International
	Undetermined
	CESPRI

	September 2007
	Globelics Conference, Saratov State Technical University, Russia
	Research / university
	International
	Undetermined
	CESPRI

	May 2007
	Presentation of the major KEINS findings, Uddevalla Symposium Sweden 2007, University West, Sweden
	Research
	International
	Undetermined
	CESPRI

	February 2008
	Seminar, CIRCLE, Lund University, Sweden
	Research
	International
	30
	CESPRI

	February 2008
	Presentation of the major KEINS findings to European Commission Officiers, Bruxells, Belgium
	Policy
	International
	20
	CESPRI

	Nov 2007
	Publications (working paper series of the Ministry of the economic and innovation, Portugal)
	General Public
	Portugal
	1000
	CISEP

	December

15-16, 2006
	Presentation of the paper “Policy towards R&D cooperation and industry evolution”” by Lorenzo Zirulia,  DIME Workshop on "Policy Implications from Recent Advances in the Economics of Innovation and Industrial Dynamics", Open University; London
	Research
	International audience
	40 persons
	CESPRI

	December 3rd, 2007
	Knowledge based entrepreneurship in countries of CEE: results based on firms survey

Presented at Open University, London, DIME supported workshop, 
	Research
	International audience
	40 persons
	SEESS, UCL

	March 5th, 2008,
	Knowledge based entrepreneurship in countries of CEE: results based on firms survey, Presented at seminar of Staffordshire University, Business School, Stoke on Trent
	Research
	International audience
	40 persons
	SEESS, UCL

	October 6th, 2006
	Systems of innovation and entrepreneurship: in search of a missing link, Presented at SPRU University of Sussex, Friday Seminar Series 
	Research
	International audience
	40 persons
	SEESS, UCL

	February 14, 2008
	Science industry links in CEE: a conventional policy wisdom facing reality, Presentation at the UN ECE,Geneva 
	Research and Policy
	International audience
	40 persons
	SEESS, UCL

	2007
	Brink, J. ; McKelvey, M. (2007). On the relationship between the evolution of technological firms and their knowledge development regimes. Journal of electronic science and technology of china.
	Academic
	International audience
	Undetermined
	RIDE-IMIT

	2007
	Holmén, M. ; Magnusson, M. ; McKelvey, M. (2007). What are innovative opportunities?, . Industry and Innovation. 14 (1) s. 27-45.
	Academic
	International audience
	Undetermined
	RIDE-IMIT

	2008
	Lissoni, F; P. Llerena; M. McKelvey and B. Sanditov (2008 forthcoming). 
Academic Patents in Europe: Evidence from the KEINS Database in McKelvey, M. 
and Holmén M. How European Universities are Learning to Compete. Cheltenham, 
U.K: Edward Elgar Publishers.
	Academic
	International audience
	Undetermined
	RIDE-IMIT


* for examples of CASE e-briefs (short pieces directed at a general audience in which CASE experts either explain the results of their latest research or comment on hot topics related to their area of expertise), see http://www.case.com.pl/strona--ID-e_briefs,ROK-ALL,TID-,nlang-710.html
** http://www.case.com.pl/strona--ID-projekty_innowacja,projekt_id-11664763,nlang-710.html
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	15.00 p.m.
	Welcome by Franco Malerba and Maureen Mc Kelvey
	

	
	Discussion of Final papers


No presentation by the author
The Discussant presents and makes comments: 15minutes
Open comments and reply by the author: 15 minutes
	

	30 min.
	SOFTWARE AND ICT

CESPRI: Short is Better: the Development and Commercialization of Short Message Service

Stefano Brusoni, Nicoletta Corrocher

Discussant: Maureen McKelvey
	WP2a

Paper 9

	30 min
	UCL: Preliminary research on Czech and Hungarian case studies

Kate Bishop

Discussant: Manuel M.Godinho
	WP2a

Paper 10

	30 min.
	KBE IN ACCESSION COUNTRIES

CASE

Discussant: Guido Buensdorf
	WP2a

Paper 11

	30 min.
	Break
	

	30 min.


	LASER INDUSTRY
MPI-Jena: Industry Evolution in a Giant’s Footsteps: Lasers in Germany

Guido Buenstorf

Discussant: Maria Luisa Mancusi
	WP2a

Paper 12

	30 min.
	BIOTECHNOLOGY
RIDE-IMIT: The Struggling Biotech Firm: Cases from J.Brink and M. McKelvey
Discussant: Patrick Llerena
	WP 2a

Paper 13



	30 min. 
	ULP: Rhine Valley

Discussant: Camilla Lenzi
	WP2a

Paper 14

	19.00 p.m.
	Dinner
	


May 30, 2006

JOINT PRESENTATION OF QUANTITATIVE ANALYSIS AND LATE CASE STUDIES

Each Part is self-organized by the group involved in each WP.

Therefore each coordinator of WP (Francesco Lissoni, Max Keilbach and Franco Malerba) has to organize the presentation and discussion of his own WP.
This includes:

- Presentation of Draft Papers
- Data Collection
- Proposal of Late Case Studies (Paper 15-17 Joint excl.Cisep)
- General Discussion on WP

	8.45-10.45
	INNOVATORS AND NETWORKS

CESPRI: New Innovators (with ULP, UCL, RIDE/IMIT)

CESPRI: Networks
Late Case Studies
	WP4

Paper 21

Paper 22
WP 2b

	10.45-11.00
	Break
	

	11.00-13.00
	ENTRY AND INNOVATION

MPI-Jena: University Spillovers, Knowledge and New Venture Behaviour
	WP3

Paper18



	
	MPI-Jena: Start-up in Various Countries (with CASE, UCL, and Sub-contractors)
	Paper 19

	
	CISEP: Knowledge-Based Entrepreneurship: Prior Experience and Post-Entry Performance
Late Case Studies
	Paper 20
WP 2b

	12.45-14.00
	Lunch
	

	14.00-16.00
	ACADEMIC ENTREPRENEURS

CESPRI: Methodological Part

CESPRI: (with ULP and RIDE/IMIT)
Late Case Studies
	WP5

Paper 23

Paper 24
WP 2b

	16.00-16.30
	F.Malerba: the way ahead, the next meeting, AOB.
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	Julien Pénin
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	Maureen McKelvey
	mckelvey@mot.chalmers.se

	Mats Magnusson
	Mats.magnusson@chalmers.se

	Magnus Holmen
	Magnus.holmen@gmail.com

	Mattias Johansson
	mattjoha@mot.chalmers.se

	Daniel Ljungberg
	i00ljda@itek.chalmers.se 

	Riccardo Cropelli
	Rcropelli.46210@studenti.unibs.it

	Shuan SadreGhazi
	shuan@student.chalmers.se

	Martin Wallin
	marwal@mot.chalmers.se

	UNIVERSIDADE TECNICA DE LISBOA - CISEP
	

	Manuel M. Godinho
	mgodinho@iseg.utl.pt

	Ricardo Mamede
	rpme@iscte.pt

	CENTER FOR SOCIAL AND ECONOMIC RESEARCH FOUNDATION CASE
	

	Patryk Koc
	patryk.Koc@case.com.pl

	Rick Woodward
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Programme Fifth Meeting Jena, March 19-20, 2007
March, 19 2007

	
	Franco Malerba and Ulrich Witt: welcome and organization of the meeting.
	

	
	Discussion of Final papers Chairman: Max Keilbach
	

	9:30 - 10:15
	MPI-Jena - University Spillovers, Knowledge and New Venture Behaviour

Discussant: Francesco Lissoni
	WP3 – Paper 18

	10:15 – 11:00
	MPI-Jena - Start-up in Various Countries (support from CASE, UCL, and Sub-contractors)

Discussant: Nick Vonortas
	WP3 – Paper 19

	11:00 – 11:30
	Break
	

	11:30 – 12:15
	CISEP - Knowledge-Based Entrepreneurship: Prior Experience and Post-Entry Performance

Discussant: Camilla Lenzi
	WP3 – Paper 20

	12:15 – 13:00
	MPI-Jena (joint with the other partners) - Late case study on entry and innovation

Discussant: Maureen Mckelvey
	WP2b – Paper 15

	13:00
	Lunch
	

	
	Discussion of Final papers Chairman: Camilla Lenzi
	

	14:00 – 14:45
	CESPRI (support from UCL, ULP, RIDE/IMIT, MPI) - New innovators: field analysis

Discussant: Patrick Llerena
	WP4 – Paper 21

	14:45 – 15:30
	CESPRI (joint with the other partners) - Late case study on new innovators (Draft paper)

General discussion
	WP 2b – paper 16

	15:30
	Break
	

	16:00 – 16:45
	CESPRI - Networks and Knowledge Based Entrepreneurship

Discussant: Slavo Radosevic
	WP4 – Paper 22

	16:45 – 17:30
	CESPRI - New inventors in Europe and US from patent database

Discussant: Guido Buenstorf
	Extra Deliverable from CESPRI


March, 20 2007

	
	Discussion of Final papers Chair: Francesco Lissoni
	

	8:45 – 09:30
	CESPRI (with ULP and RIDE/IMIT) – Academic Patenting in Europe: New Evidence from the Keins Database
Discussant: Ulrich Witt
	WP5 – Paper 23

	09:30 – 10:15
	CESPRI - Networks of Inventors and Academics in France, Italy and Sweden: evidence from the Keins Database

Discussant: Max Keilbach
	WP5 – Paper 24

	10:15 – 11:00 
	CESPRI - Late case study on academic entrepreneurship

Entrepreneurial Science: Network Position and Inventorship Attribution in Academic Patents.

Discussant: Manuel Godhino
	WP2b – Paper 17

	11:00 - 11:30
	Break
	

	
	DISCUSSION OF DRAFT PAPERS
	

	11:30 – 12:15
	CESPRI, MPI - Jena and all partners – General discussion on policy issues. Discussant: Patrick Llerena
	WP6 – Paper 25

	12:15 – 13:00
	UCL and all partners – General discussion on policy issues from accession countries. Discussant: Rick Woodward
	WP6 – Paper 26

	13:00
	F.Malerba: conclusions and the way forward to the Milan June Conference.
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	2nd Call for papers for the DIME – RAL2 WP 2.1 Conference 2007 on:
Knowledge Based Entrepreneurship: Innovation, Networks, and Systems

Milan, Italy June 4-5, 2007




Early in the new millennium the EU is confronted with major decisions concerning its broad European socio-economic targets. Prominent among these is long-term growth and competitiveness where science and technology (S&T) policy is also directly relevant. The efforts to build the European Research Area (ERA) and to meet the Lisbon criteria are, largely, manifestations of the desire to achieve sustainable long-term growth and competitiveness. In addition, the meaning and relevance of the European Paradox for advanced research not fully transformed in relevant innovations and highly successful new products and processes has been at the centre of the policy debate. In this respect, the interplay between science, technological advance, industrial dynamics and international performance, and the relationship with human resources, remain key analytical and policy concerns. The strategic role of entrepreneurship and innovation networks and systems– the complex webs of relationships among firms, universities, and other organizations and the role of institutions for generating and sharing knowledge relevant to innovation – has also entered the core of the S&T policy agenda. At the same time, the role of new technology-based firms in industry start-up and rejuvenation, in labour mobility, and in knowledge communication and their positioning in innovation networks has never before been more critical to understand the solution of the European Paradox and the meeting of the Lisbon criteria.
This conference aims at examining the relevance, features and developments of knowledge-based entrepreneurship (KBE). By going beyond the person-centric approach of traditional literature on the subject the conference will emphasize the role of the complex interactions between science, technology and innovation, as mediated by specific organizations and institutions, networks and national and sectoral innovation systems. Specifically the focus of the conference will be on three types of KBE: start-up entrepreneurship, corporate entrepreneurship and academic entrepreneurship within networks and sectoral systems.

Proposals should aim to:
1. Examine the role of start- up entrepreneurship, as well as corporate entrepreneurship within networks of alliances and social networks.

2. Analyze the different role played by KBE in different sectoral and national systems of innovation by paying specific attention to the role of universities (academic entrepreneurs) and venture capital.

Date and location:

The DIME conference will be held at CESPRI – Università Bocconi in Milan, on Monday and Tuesday, June 4-5, 2007.

Timetable:

2nd Conference announcement: March 1, 2007

1st Conference announcement: February 1, 2007

Deadline for abstract submission: March 15, 2007.

Decision of paper acceptance: before April 1, 2007.

Submission of full papers: May 15, 2007.

Emails marked ‘DIME’ with a one-page abstract & contact details should be sent in an attached file to Franco Malerba franco.malerba@unibocconi.it AND to Roberto Fontana roberto.fontana@unibocconi.it.


You may also apply for funding to cover travel and accommodation expenses, which will be available to DIME members with accepted papers. Please specify that you are DIME member, as well as the budget.
Conference scientific commitee:

Franco Malerba, CESPRI, Bocconi Unversity, Italy

Francesco Lissoni, University of Brescia and CESPRI, Bocconi University, Italy

Maureen McKelvey, RIDE, Chalmers University of Technology, Sweden

Patrick Llerena, BETA, Universitè Louis Pasteur, France

David Audretsch, Max Planck Institute for Research into Economic Systems, Germany

Emanuel Mira Godinho, ISEG, Universidade Técnica de Lisboa, Portugal

Slavo Radosevic, University College London, UK

Local conference organisers:
Franco Malerba, CESPRI, Bocconi University, Italy
Roberto Fontana, University of Pavia and CESPRI, Bocconi University, Italy

Camilla Lenzi, CESPRI, Bocconi University, Italy

 
	KEINS
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	Knowledge Based Entrepreneurship: Innovation, Networks, and Systems

CESPRI – Università Bocconi, Milan

June 4-5, 2007


MONDAY, JUNE 4, 2007

9:00 – 9:30
Registration and Coffee

9:30 – 9:45
Welcome (Malerba F.) (Room N02)

Plenary Session 1:

KNOWLEDGE BASED ENTREPRENEURSHIP AND INDUSTRIAL DYNAMICS (Room N02) 

Chair: McKelvey M.
9:45 – 10:15
Klepper S. “Spin-offs and agglomeration”

10:15 – 10:45
Malerba F. “Knowledge Based Entrepreneurship in Europe: findings from the KEINS project” 

10:45 – 11:05 
Llerena P. Discussant and Q&As 

11:05 – 11:30
Coffee break

Parallel Session 1a:

KNOWLEDGE BASED ENTREPRENEURSHIP AND NETWORKS (Room N02)
Chair: Breschi S. 

11:30 – 11:50
Caloghirou Y., Protogerou A., Siokas E. “The mismatch between high participation in EU funded technology collaboration networks and science-based innovation in the Greek ICT sector: in search of a mechanism that converts research into viable products and services” (leading paper)

11:50 – 12:10 
Malerba F., Zirulia L. “An exploration of knowledge-based corporate entrepreneurship: the co-evolution of networks and technological capabilities” (KEINS paper) 

12:10 – 12:30
Rayna T., Striukova L. “Entrepreneurship through alliances and social networks: similarities and differences”

12:30 – 12:45
Valentini G. Discussant

12:45 – 13:00
Q&As

Parallel Session 1b:

KNOWLEDGE BASED ENTREPRENEURSHIP AND UNIVERSITY (Room N03)
Chair: Lissoni F.
11:30 – 11:50
Cowan R., Zinovyeva N. “The role of universities in regional innovation systems” (leading paper)

11:50 – 12:10 
Jong S. “Traditional university organizations and the emergence of new technological fields. Cambridge University and the rise of biotechnology”. 

12:10 – 12:30
Bekkers R., Bodas Freitas I. “Exploring sectoral patterns of knowledge transfer from university to industry in The Netherlands”. 

12:30 – 12:45
Mamede R. Discussant

12:45 – 13:00
Q&As

13:00 – 14:00
Lunch break

Parallel Session 2a:

KNOWLEDGE BASED ENTREPRENEURSHIP AND INDUSTRIAL DYNAMICS (Room N02)
Chair: Battaggion M.
14:00 – 14:20
Buenstorf G. “Spin-off Entrepreneurship and Firm Survival in the German Laser Industry” (KEINS paper) (leading paper)

14:20 – 14:40 
Breschi S., Malerba F., Mancusi M.L. “New innovators in knowledge based sectors” (KEINS paper)

14:40 – 15:00
Mira Godinho M., Mamede R. “Creating knowledge-based firms out of existing organizations: a survey of the literature” (KEINS paper)

15:00 – 15:15
Vezzulli A. Discussant

15:15 – 15:30
Q&As

Parallel Session 2b:

ENTREPRENEURSHIP IN EUROPE (Room N03)
Chair: Colli A. 

14:00 – 14:20
Christensen J.L. “Venture capital – filters, hubs and catalysts for high-tech entrepreneur?” (leading paper)

14:20 – 14:40 
Lenzi C. et al. “New innovators and knowledge-based entrepreneurship: a field analysis” (KEINS paper) 

14:40 – 15:00
Radosevic S., Woodward R. “Knowledge based entrepreneurship in EU accession 

countries: preliminary results of firm level survey” (KEINS paper)
15:00 – 15:15
Mariani M. Discussant

15:15 – 15:30
Q&As

15:30 – 15:45
Coffee break

TUESDAY, JUNE 5, 2007

8:30 – 9:00
Coffee

Plenary Session 3:

PERSPECTIVES ON KNOWLEDGE BASED ENTREPRENEURSHIP (1) (Room N02)
Chair: Vonortas N.
9:00 – 9:30
Radosevic S. “Entrepreneurship and National Systems of Innovation”

9:30 – 10:00
Cohendet P., Llerena P. “The Knowledge- based entrepreneur: The need for a relevant theory of the firm” 

10:00 – 10:30
Santarelli E., Lotti F. “Patent strategy and firm performance: NTBFs in Italian biotechnology”

10:30 – 10:50
Vivarelli M. Discussant and Q&As 

10:50 – 11:15
Coffee break

Parallel Session 3a:

CORPORATE ENTREPRENEURSHIP (Room N02)
Chair: Santarelli E.
11:15 – 11:35
Stam E., Garnsey E. “Entrepreneurship and the knowledge economy” (leading paper)

11:35 – 11:55 
Mohr T. “Corporate Entrepreneurship in intra‐organizational Networks” 

11:55 – 12:15
Brink J., Holmén M. “Why do bioscience firms radically change their business models? Opportunity sequences and capabilities”

12:15 – 12:25
Garavaglia C. Discussant 
12:25 – 12:30
Q&As

Parallel Session 3b:

KNOWLEDGE AND ENTREPRENEURSHIP (Room N03)
Chair: Fontana R.
11:15 – 11:35
Burger T., Llerena P., Penin J.  “Knowledge based entrepreneurship in the Rhine Valley”

11:35 – 11:55 
Bascavusoglu E. “Entrepreneurship and innovation in Turkish SMEs”
11:55 – 12:05
Zirulia L. Discussant

12:05 – 12:15
Q&As

12:30 – 13:30
Lunch break

Plenary Session 4:

PERSPECTIVES ON KNOWLEDGE BASED ENTREPRENEURSHIP (2) (Room N02)
Chair: Caloghirou Y.
13:30 – 14:00
Brink J., McKelvey M. “Struggling firms despite opportunities: diversity of knowledge based Entrepreneurship”

14:00 – 14:30
Lissoni F. “Academic inventors as entrepreneurs”

14:30 – 15:00 
Mira Godinho M., Mamede R. “Are the dynamics of knowledge based industries any different?” 

15:00 – 15:30 
Montobbio F. Discussant and Q&As 

15:30 – 16:00
Coffee break

Round Table

Chair: Malerba F. (Room N02)

16:00 – 17:00 
Introductory remarks by participants



Cuomo A. (ST Microelectronics)



Klepper S. (Carnegie Mellon University)



Valette P. (European Union)

Vonortas N. (George Washington University)

17:00 – 17:30
General discussion

17:30 – 17:40
Concluding remarks

List of participants
	1
	Peter Antonioni
	University College London, UK
	pantonioni@gmail.com

	2
	Polina Arienti
	
	

	3
	David Audretsch
	Max Planck Institute, Germany
	audretsch@mpiew-jena.mpg.de

	4
	Margherita Balconi
	University of Pavia
	balconi@unipv.it

	5
	Elif Bascavusoglu-Moreau
	Open University, UK
	E.Bascavusoglu@open.ac.uk

	6
	Mariarosa Battaggion
	CESPRI - Università Bocconi, Italy
	mariarosa.battaggion@unibocconi.it

	7
	Kate Bishop
	Imperial College London, UK
	k.bishop@imperial.ac.uk

	8
	Isabel Maria Bodas Freitas
	ECIS – Technical University Eindhoven, The Netherlands 
	I.M.Freitas@tm.tue.nl

	9
	Stefano Breschi
	CESPRI - Università Bocconi, Italy
	stefano.breschi@unibocconi.it

	10
	Johan Brink
	Chalmers University, Sweden
	johbri@mot.chalmers.se

	11
	Guido Buenstorf
	Max Planck Institute, Germany
	buenstorf@econ.mpg.de

	12
	Yannis Caloghirou
	National Technical University Athens, Greece
	y.caloghirou@ntua.gr

	13
	Elena Cefis
	University of Bergamo
	elena.cefis@unibg.it

	14
	Matteo Chiazzi
	Università Bocconi, Italy
	

	15
	Jesper Lindgaard Christensen
	Copenhagen Business School, Denmark
	jlc@business.aau.dk

	16
	Wesley Cohen
	Duke University, USA
	wcohen@duke.edu

	17
	Andrea Colli
	Università Bocconi, Italy
	andrea.colli@unibocconi.it

	18
	Nicoletta Corrocher
	CESPRI - Università Bocconi, Italy
	nicoletta.corrocher@unibocconi.it

	19
	Andrea Cuomo 
	ST-Microelectronics
	andrea.cuomo@st.com

	20
	Diego D’Adda
	Politecnico di Milano
	

	21
	Antonio Della Malva
	Università Bocconi, Italy
	

	22
	Giovanni Dosi
	Sant’Anna School of Advanced Studies, Italy
	giovanni.dosi@sssup.it

	23
	Roberto Fontana
	CESPRI - Università Bocconi, Italy
	roberto.fontana@unibocconi.it

	24
	Laura Gaillard
	Università Bocconi, Italy
	laura.gaillard@sdabocconi.it

	25
	Alfonso Gambardella
	Università Luigi Bocconi, Italy
	alfonso.gambardella@unibocconi.it

	26
	Concetta Gallitto
	
	

	27
	Christian Garavaglia
	CESPRI - Università Bocconi, Italy
	christian.garavaglia@unibocconi.it

	28
	Manuel Mira Godinho
	ISEG – Technical University Lisbon, Portugal
	mgodinho@iseg.utl.pt

	29
	Anna Grandori
	Università Bocconi, Italy
	anna.grandori@unibocconi.it

	30
	Simcha Jong
	University College London, UK
	s.jong@ucl.ac.uk

	31
	Steven Klepper
	Carnegie Mellon University, USA
	sk3f@andrew.cmu.edu

	32
	Camilla Lenzi
	CESPRI - Università Bocconi, Italy
	camilla.lenzi@unibocconi.it

	33
	Auria Leulescu
	
	

	34
	Patrick Llerena
	BETA – Universitè Louis Pasteur, France
	pllerena@cournot.u-strasbg.fr

	35
	Francesco Lissoni
	CESPRI - Università Bocconi, Italy
	francesco.lissoni@unibocconi.it

	36
	Maureen McKelvey
	Chalmers University, Sweden
	mckelvey@mot.chalmers.se

	37
	Franco Malerba
	CESPRI - Università Bocconi, Italy
	franco.malerba@unibocconi.it

	38
	Ricardo Mamede
	ISEG – Technical University Lisbon, Portugal
	ricardo.mamede@iscte.pt

	39
	Maria Luisa Mancusi
	CESPRI - Università Bocconi, Italy
	marialuisa.mancusi@unibocconi.it

	40
	Myriam Mariani
	CESPRI - Università Bocconi, Italy
	myriam.mariani@unibocconi.it

	41
	Thomas Mohr
	University of St.Gallen, Switzerland
	thomas.mohr@unisg.ch

	42
	Fabio Montobbio
	CESPRI - Università Bocconi, Italy
	fabio.montobbio@unibocconi.it

	43
	Mario Morroni
	University of Pisa
	morroni@specon.unipi.it

	44
	Elena Novelli
	Università Bocconi, Italy
	elena.novelli@phd.unibocconi.it

	45
	Elisa Operti
	Università Bocconi, Italy
	elisa.operti@phd.unibocconi.it

	46
	Luigi Orsenigo
	CESPRI - Università Bocconi, Italy
	luigi.orsenigo@unibocconi.it

	47
	Giada Palamara
	University of Pavia
	

	48
	Claudio Panico
	Università Bocconi, Italy
	claudio.panico@unibocconi.it

	49
	Daniele Papagno
	Università Bocconi, Italy
	

	50
	Evila Piva
	Politecnico di Milano
	evila.piva@polimi.it

	51
	Monika Pottinger
	
	

	52
	Aimilia Protogerou
	National Technical University Athens, Greece
	protoger@chemeng.ntua.gr

	53
	Francesco Quatraro
	University of Torino
	francesco.quatraro@unito.it

	54
	Slavo Radosevic
	University College London, UK
	s.radosevic@clara.co.uk

	55
	Thierry Rayna
	University of Bristol
	Thierry.Rayna@bristol.ac.uk

	56
	Angelo Russo
	
	

	57
	Enrico Santarelli
	University of Bologna, Italy
	santarel@spbo.unibo.it

	58
	Maja Savic
	University College London, UK
	m.savic@ssees.ucl.ac.uk

	59
	Tamas Sebestyèn
	University of Pecs
	sebestyen.tamas@ktk.pte.hu

	60
	Erik Stam
	University of Cambridge, UK
	fcs28@cam.ac.uk

	61
	Ludmila Striukova
	University College London, UK
	l.striukova@ucl.ac.uk

	62
	Giovanni Valentini
	Università Bocconi, Italy
	giovanni.valentini@unibocconi.it

	63
	Pierre Valette
	European Union (DG Research)
	Pierre.Valette@ec.europa.eu

	64
	Andrea Vezzulli
	CESPRI - Università Bocconi, Italy
	andrea.vezzulli@unibocconi.it

	65
	Marco Vivarelli
	Università Cattolica Del Sacro Cuore, Italy
	marco.vivarelli@unicatt.it

	66
	Nicholas Vonortas
	George Washington University, USA
	vonortas@gwu.edu

	67
	Richard Woodward
	University of Edinburgh
	Rick.Woodward@ed.ac.uk

	68
	Natalia Zinovyeva
	BETA – Université Louis Pasteur, France
	nzinovieva@sssup.it

	69
	Lorenzo Zirulia
	CESPRI - Università Bocconi, Italy
	lorenzo.zirulia@unibocconi.it

	
	
	
	


� EMBED MSPhotoEd.3  ���


























Knowledge


Intensive


Entrepreneurship


CONTEXT





Knowledge Intensive


Entrepreneurship


Policy Targets





R&D Support





Knowledge infrastructure





Human Capital





Finance





Competition / Cooperation





Regulations / IPR





Standards





Institutions / Culture





Policy Levers:








� For particularly relevant examples see the papers by Verspagen (2001) and Breschi and Cusmano (2001).


� A full scale analysis should involve a systematic quantitative comparison of number of instruments and their comparison with the EU 15 countries. Unfortunately, this was impossible to do as the access to the database which would ensure easier comparability was limited. 
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