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Abstract

The recent rise in university-industry partnerships has stimulated an important public
policy debate degrading the theoretical rationale for government support for
knowledge transfer/exchanges from higher education sector. This paper draws on a
particular case study conducted at Lund University, which is the largest
comprehensive research university in Sweden. We ask the role of fundamental
research at the university and organizational responses to growing expectations with
respect to its subsequent use and applications, particularly those of ‘Centres of
research excellence’. We identify new forms of intermediary organizations as
‘brokers on the boundaries’ which bridge the gap between everyday scientific
activities of researchers, entrepreneurial activities of academics, and more centralized
forms of strategic initiatives taken by an ‘entrepreneurial university’ as an
organizational actor. The paper concludes by identifying organizational strategic
choices and constraints, and implications for rapidly changing higher education and
research policies in Sweden and beyond.

1. Introduction

University-industry collaboration, commercialization of research results and
the protection of intellectual property emanating from universities have become major
policy and research concerns in relation to the promotion of innovation and economic
development (e.g. Geuna, 1999; Feldman & Bercovitz, 2006; McKelvey & Holmén,
2009). Thus recent rise in university-industry partnerships has stimulated an important
public policy debate regarding the theoretical rationale for government support for

knowledge transfer activities (Harman, 2005). Nevertheless, despite growing interest
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among academics and policy makers worldwide, there are a number of perceived gaps
in the understanding of university-industry linkages (D’Este and Patel, 2007),
appropriate incentive mechanisms and organizational forms, and the implications for
research policy.

The starting point for this paper is an identified gap in the academic discourses
and policy expectations concerning research excellence, commercialization of
research, ‘the entrepreneurial university’ and ‘academic entrepreneurship’ on one
hand, and the actual behaviour of individual scientists and the organizational forms it
takes, on the other. In the field of higher education research, much has been written
about the nature of the pressures for change in universities - both from the viewpoint
of the internal organizational transformation and their changing role in society (Bok,
2003; Geiger and S&, 2008; Slaughter and Leslie, 1997; Marginson and Considine,
2000; Etzkowitz, 2002). The term ‘entrepreneurial university’ (Clark, 1998; 2001)
refers to such an organizational change of the university. An ‘entrepreneurial
university’ can be defined as ‘a university that has developed a comprehensive
internal system for the commercialization and commodification of its knowledge’,
which includes ‘not just structures such as liaison or technology transfer offices which
bridge the gap between industry and the academy but also incentives for adjusting
lines of study and the allocation of research budgets to the demand in the private and
public sectors’ (Jacob et al. 2003, p.1556).

The concepts such as ‘university entrepreneurship’ (see a review by
Rothaermel et. al 2007) and ‘academic entrepreneurship’(e.g. Shane 2004; Meyer,
2003) describe a wide range of activities in which individual academics may take,
including formation of spin-off firms, patens and licensing, and sponsored research
and other forms of ‘relationship-based’ university-industry links such as
consulting(Perkmann and Welsh, 2007). Meyer (2003) points out that existing public
support mechanisms encourage the development of a ‘behavioural pattern’ which can
be characterized as ‘entrepreneurial academics’ rather than ‘academic entrepreneurs’.
Entrepreneurial academics are interested in looking for broader ‘avenues in which
they can pursue their research interests’, not necessarily interested in setting up fast-
growing university spin-off companies. It has been pointed out that the literature on
university entrepreneurship tends to privilege economic over social ends in its

approach, and most of empirical studies tend to be limited to the effect of “distinct



subsystems’ on economic knowledge transfer through engagement with industry
(Vorley and Nells, 2008).

Tensions between the wide range of activities encompassed under the concept
of academic entrepreneurship and the tendency to define entrepreneurial activity in
narrow economic terms pose challenging questions to universities how to re-organize
their orgnisational structures and institutional practices and to make strategic choices
in order to support different forms of linkages fostered at different levels. In order to
address these questions in a specific institutional context, this paper draws on a
particular study conducted at Lund University, which is the largest comprehensive
research university in Sweden. Lund University accommodates fourteen (out of forty
across all of Swedish HEIs) ‘strong research environments’ funded by Linnaeus
grants, recent prestigious national research grants in Sweden, awarded for ‘excellent
basic research’. This specific study is based on an intensive policy-oriented project
conducted in early part of 2009. The aim of the study is to identify factors which
enhance innovation activities from ‘basic’ research environments. Based on the
interviews, existing gaps between knowledge from basic research and the market are
identified. Our findings also highlight new forms of intermediary organizations,
which bridge the gap between activities at an individual level, including everyday
scientific activities of researchers as well as activities associated with ‘academic
entrepreneurship’, and more centralized forms of strategic initiatives for
commercialization of research taken by an ‘entrepreneurial university’ as an
organizational actor.

This paper aims to shed light on commercialization and knowledge transfer
from basic research, and provide theoretical perspectives to the new ‘boundary
crossing’ organizational forms emerging at such strong research environments. We
provide a model to explain how such organizational forms may support ‘needs-driven
research’ and ‘research-inspired innovation” from basic research. Such processes can
be identified by closely investigating individual’s motives and institutional processes
over time. In our empirical study, while limited in terms of timescale of the
investigation, one of the questions we asked is why and how researchers at ‘strong
research environments’ engage in academic entrepreneurship activities. We also aim
to understand the organizational forms such individual entrepreneurship activities of
academics take, and how individual entrepreneurship activities and organizational

activities interact, and influence the nature of the research. Drawing on the empirical



investigation based on 25 semi-structured interviews, the paper contributes to
conceptual discussions on the entrepreneurial university and academic
entrepreneurship, with some particular policy implications for the future Swedish
innovation and research policy and university organizations.

The rest of the paper is structured as follows. Following this Introduction,
Section 2 provides the context of the study with current research and innovation
policy trends in Sweden, and identifies the specificity of the Swedish context in
regard to ‘academic entrepreneurship’ and ‘research excellence’. Section 3 presents
our conceptual framework to analyse ‘strong research environments’ at Lund
University, namely, Linnaeus environments. Based on an overview of relevant
literature drawing from research policy, higher education studies and innovation and
entrepreneurship studies, ‘a quadrant of university- industry linkages’ is presented to
show the interactions of knowledge between basic research and the market. Section 4
presents empirical cases from Lund University, illustrating ‘entrepreneurial
intermediaries’ as new organizational forms which enable ‘boundary spanning
activity’ between academia and industry. Section 5 concludes the paper with
discussions based on our findings from the cases, identifying implications for the
Swedish research policy, and further research issues.

2. Policy Contexts and Swedish Institutional Landscape of Academic
Entrepreneurship and Strong Research Environments

2.1. Literature

Many of the literature concerning °‘the entrepreneurial university’ and
‘academic entrepreneurship’ tend to focus on both exogenous factors (e.g. socio-
economic climates and industrial changes, legal frameworks) and endogenous factors
including internal transformations within the university and other bottom-up
organizational and management changes driven by changes in the IP regimes
(Etzkowitz et al., 2008), for example. In order to explain the dynamics of
organizational learning and knowledge management practices between university and
industry, different factors have been identified (e.g. size and R&D of the firm,
geographical distance, quality of research, incentive mechanisms) that influence the
benefits from such interactions, and studies have been made at different levels of
organizational analysis (D’Este and Patel, 2007; Feldman and Bercovitz, 2006). In



this section, in order to illustrate the characteristics of academic entrepreneurship
activities in Swedish policy and institutional contexts, we will identify two main
trends of recent policy and academic discourses and examine the Swedish cases in
detail.

a) Commercialization and academic entrepreneurship

University involvement in technology transfer has become one of the most
significant trends in higher education in the United States over the last two decades.
The US research university system, as exemplified by the Massachusetts Institute of
Technology (MIT) and Stanford, is taken as “a role model” for responsiveness to
economic change and contribution to the creation of wealth by governments
elsewhere in the world. It is generally accepted that an effective dissemination of
knowledge between public knowledge institutions such as universities and the private
sector depends on certain regulatory factors (e.g., intellectual property rights (IPR)
policy in the public sector) and on the existence and efficacy of mediating institutions.
Nevertheless, only a small fraction of the flow of knowledge from universities to
industry is mediated by formal licensing agreements involving university generated
patents, while there are distinctive differences among sectors (Schartinger et al. 2002).
There is also an increasing awareness that there has been a narrow focus on
commercialization of university technologies, rather than other more economically
important outputs of university research (Morey and Sampat, 2005). For example,
there are a number of knowledge transfer channels which include consulting,
collaborative research, patenting and licensing, recruiting graduates, co-supervision
and publication (Perkmann and Walsh, 2007).

There have been an increasing number of studies which focus on technology
transfer offices (TTOs) as units of analysis to examine the organizational
transformation (Thursby and Thursby, 2002; Siegel et al. 2003; Jons-Evans et al.,
1999). The widely observed recent policy direction in many countries to promote
entrepreneurial activities by setting up formal mechanisms such as TTOs through
‘international emulation of the Bayh-Dole Act’ (Mowery and Sampat, 2004) may
need to be tempered with more realistic expectations. Echoing recent findings from
the US literature (c.f. Shane 2004), Japanese literature has begun to debate the
suitability of the new system against the old ‘informal’ system of university — industry

links (Woolgar, 2007; Walsh et al. 2008). In Europe, the economic impact of



institutional changes, such as adoption of organizational ownership of intellectual
property rights (IPRs) to universities and formation of technology transfer offices, is
far from definite (Geuna and Nesta, 2006). In view of the wide and different forms of
linkages and interactions between university and industry which are increasingly
recognized (e.g. Perkmann and Walsh, 2007), recent studies provide a more ‘nuanced’
view of the roles played by TTOs. For instance, Gill et al (2007) note that a
centralized structure around a technology transfer office providing IP services to firms
would be appropriate for the transfer of ‘packaged’ IP, and that more relational or

‘people centred’ links would be better supported by more decentralised arrangements.

b) Research excellence and relevance

In academic and policy discourses, there is a focus on scientific research
excellence, and can be characterized as “prioritisation” and ‘concentration’ of research
in selected areas and institutions. These trends resonate with the wider transformation
in research policy in many advanced economies. An increasing number of works have
been conducted about institutional and organizational conditions about ‘creative
research environments’ (Heinze et al 2007; Hollingworth, 2000), and many of the
characteristics of such environments seem to explain certain features found in
different types of “strong research environments’ found in Sweden (see next section).

Policy initiatives to create and support ‘strong research environments’ by
allocating long-term funding to a limited number of Centres of Excellence (COES) in
research at national level have been developed in a number of countries but the target,
scale and scope of such policies vary. One type of such COE programmes, arguably
based on linear ‘science push’ model (Power and Malmberg, 2008, p.237), are
primarily concerned with the academic aspects of research and the aim is to create
research milieus with sufficient intellectual power to be recognized as attractive by
the international scientific community. These initiatives aim to concentrate resources
for basic research in order ‘to reinforce excellence and sustain world-class centres’,
‘to establish concentrations of researchers and resources that will pursue excellence in
research and act as a linkage to international centres’ or ‘to identify and promote
national key areas of excellence’ (Power and Malmberg, 2008, p. 236). The research
performed by these COEs may of course, even if they were selected on the bases of

academic criteria, still be of interest to industry.



A second type of programme adds as an additional objective that the COE
shall also be attractive partners for industry and wider society. Based on more
‘interactive systems of innovation” model, overall, it is argued that university-industry
links have the potential to ‘accelerate technological diffusion, and establish new
research agendas’ (D’Este and Neely, 2008, p.310). There is also a perceived risk that
scientific research shifts from basic to more applied topics and may lead to ‘less
academic freedom’ (Behrens and Gray, 2001). The existing academic literature seems
to suggest that the reasons why many university researchers engage with industry is
diverse, and quite often the motive is to ‘further their research rather than to exploit
their knowledge’ (D’Este and Perkmann, 2009; see also Owen-Smith and Powell,
2001). There are discussions on how these relationships affect fundamental research
and how fundamental research could benefit from such relationships (Poyago-
Theotoky et al. 2002; D’Este and Neely, 2008; Perkmann and Walsh, 2008). D’Este
and Neely (2008, p.310), after Poyago-Theotoky et al. (2002), summarise the value of
university-industry links to fundamental research as follows:

a) benefits from potential applications from fundamental research are
perceived by collaborative partners (applications that otherwise
would have gone unrealized);

b) tacit knowledge is satisfactorily transmitted through frequent and
close interaction between university faculty and industrial scientists;
and

C) complementary skills can be exploited to mutual advantage.

In the US context, Owen-Smith (2003) finds that there is convergence towards a
‘hybrid system’ linking scientific and technological success. The processes and
organizational forms through which these benefits can be captured have to be

empirically investigated.

2.2 Sweden — A Unique Case?
a) Commercialization and academic entrepreneurship

The case of a Swedish research and higher education system is unique for a
few reasons and is worthwhile exploring from comparative perspectives (e.g. see
Henrekson and Nelson, 2001; Goldfarb and Henrekson 2003 for comparison between
Sweden and the US). Unlike many other European countries, Sweden has kept the law

on the ‘university teacher’s exemption” which allows university researchers (not the



universities as organisations) to retain to own full rights to their discoveries from their
research results. The current IP regime in Sweden is a major factor which shapes
university research commercialization and other academic entrepreneurship activities.
Since scientists own the IP, irrespective of the funding source, they can transfer it to
an independent company, hand it over to a university organization or use it as the
basis for firm formation, as they see fit (Eztkovits et al., 2008). The researchers can
receive support from publicly financed technology bridging foundations (TBS) and
university holding companies on a voluntary basis. Thus, the university scholar has
full discretion about the means of knowledge dissemination. In the case of patenting,
the researcher receives the entire benefits emanating from the patent but has to bear
all costs as well (Sellenthin, 2009).

Sweden has undergone major changes in its research policy during the 1990s,
which was accelerated by recession and global industrial changes, and this was further
accompanied by a new belief in universities as driving economic growth to foster
‘knowledge-based entrepreneurship’ (Etzkowitz et al. 2008; Benner and Soérlin, 2007,
Jacob et al. 2003) . There are different interpretations of the level of academic
entrepreneurship in Sweden. On one hand, it is argued that ‘teachers’ exemption’ has
encouraged many academics to explore opportunities in search of outside investment
capital, and has encouraged a flurry of entrepreneurial activities, but it is also pointed
out that academics seldom have the knowledge and resources to realize benefits from
their formal ownership rights. On the contrary, Goldfarb and Henrekson (2003) argue
that Swedish government’s support for academic entrepreneurial activities has been
ineffective due to a lack of incentives for academic researchers to become involved in
commercialiastion activities while recent emergence of ‘entrepreneurial culture’
(Henrekson and Nelson, 2001)has been noted. In general, universities are in favour of
the idea of abolishing teachers exemption, while individual researchers fears that
spontaneous collaboration between universities and companies, as well as the
formation of new firms would be hindered if the government abolished teachers’
exemption and made universities responsible for patenting and commercialization of
their research.

Recent new public policy initiatives have led to debates about whether
commercialization and academic entrepreneurship are effective or not, within the
Swedish context (Henrekson & Rosenberg, 2001; Granberg & Jacobsson, 2006;
Magnusson et al. 2008). Swedish universities have been given ‘a third task’ along



with teaching and research roles in the Higher Education Act in 1997, whereby
universities are expected to support economic and social development and play a
greater role in explaining academic to the wider public. In addition, the last decade
has witnessed the creation of many new university TTOs in Sweden, in the forms of
university holding companies, and other regional technology transfer agents (Jacobs
et al. 2003; Goktepe, 2008; Sellenthin, 2009). This has resulted in different routes for
university inventors which include: patenting individually, patenting through TTOs
(e.g. university, regional). In 2004, the government produced an innovation strategy
entitled Innovative Sweden: A strategy for growth. According to this document, the
future welfare of Sweden will depend on *‘strengthening and developing strong
research and innovation environments that can interact with the surrounding society at
international, national and regional levels and that can help to form competitive
clusters and effective innovation systems’” (Ministry of Industry, Employment and
Communications, Ministry of Education 2004: 22 cited in Jacob 2006). In the autumn
of 2008, the new Research and Innovation Bill reinforced the function of some of the

university TTOs as regional technology transfer centres.

b) Research Excellence and Strategic Research

In the ongoing debate on Swedish science policy, a distinction is made
between ‘needs-driven research’ and ‘curiosity-driven research’ (Granbert and
Jacobsson, 2006). The former refers to research where ‘the nature of the problems
dealt with is strongly influenced, or directed, by expressed needs of industry or other
sectors of society’, whereas the latter refers to ‘research directed by intrascientific
concerns’ (CF, 2003; Narvinger et al, 2004 cited in Granbert and Jacobsson, 2006).
As shown in Table 1, historically, there are a number of funding mechanisms in
Sweden which support mechanisms for ‘needs-driven’ industry oriented research
excellence (e.g. Competence Centres, Vinnexcellence, SSF Strategic Research
Centres). Traditionally, for many Swedish academics, interaction with firms occurred
through their regular academic role (Benner, 2003). Over years, many large Swedish
firms have forged strong connections with research at leading universities in Sweden,
further supported by policies since the 1980s to create university-industry
Competence Centres (under NUTEK, predecessor organization of Vinnova) and to
finance projects with industrial partners. In recent years, the creation of ‘mission-

oriented agencies’ (Benner and Sorlin, 2007) such as Vinnova (the Swedish Agency



for Innovation System) and the Foundation for Strategic Research (SSF) implies a sift
towards more competition, concentration of resources, and rewarding ‘strategic areas
of research’ as exemplified by the most recent government call for Strategic Research
Areas in early 2009.% Vinnova’s mission is to focus on funding for ‘needs-driven
research required by a competitive business and industrial sector and a flourishing
society” (Vinnova, cited in Palsson et al. 2009; see also Norgren et al. 2007).

In Sweden, while the current industry-linked COE programmes trace their
roots to the late 1980s, the academically oriented COE programmes are recent
phenomenon, only in 2006, with the beginning of Linnaeus grants.* Linnaeus grants
started in 2006 as a first step in the Swedish Research Council (VR)'s new strategy of
long-term financing of cutting-edge research groups in Sweden. This is the first
academically oriented COE programmes in Sweden.

The aim of the Linnaeus Grants is to enhance support for research of the

highest quality that can compete internationally. It also aims to encourage

universities and colleges to prioritize research fields and to allocate funding

for them. The geographical spread of the allocation of the funds was not

taken into consideration.’

The grant was awarded in competition with research groups representing all faculties
and disciplines at all Swedish universities and colleges, and involves a ten-year
financing of research. After the two rounds in 2006 and 2008, 40 Linnaeus
environments have been selected.

Vinnova and VR are two organizations which seem to represent two
contrasting funding missions in the Swedish research and innovation systems. VR
principally funds basic academic research based on pure academic merits, while
Vinnova’s mission is to support ‘needs-driven research’ and enhance economic
growth through innovation. Vinnova and VR jointly created the Pilot Project 2009
programme in late 2008 to identify and support the mechanisms to enhance ‘needs-
driven research’ and ‘research-inspired innovation’ which lead to commercialization

of knowledge from excellent and basic ‘strong research environments’, exemplified

% Swedish Research Council “Strategic Research

Areas” http://www.vr.se/mainmenu/applyforgrants/callforproposals/closedgrants/strategicresearchareas
.5.72e6b52e1211cd0bba880007247.html retrieved 8 June 2009

* Discussion with Lennart Stenberg about this point is acknowledged.

5 Linnaeus Grants allocated 2006 available at:
http://www.vr.se/mainmenu/fundinggranted/linnaeusgrants/linnaeusgrantsallocated2006.4.4b3ca0f810
bf51¢922780003302.html retrieved as of 24 March 2009
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by recipients of the Linnaeus grants in 2006 and 2008, with the aim to create a future
new innovation programme for basic research in Sweden. The thinking behind such a
programme lies an intersection between ‘linear model’ and ‘interactive model’ of
innovation (Power and Malmberg, 2008). Creating a policy initiative to support
commercialization activities from *basic’ research environments funded by VR seems
to be one of the series of “‘entrepreneurial turns’ (Jessop 1997) of the Swedish research
policy over the last decade (see Jacob et al. 2003).

Most recently, the Government bill on research and innovation 2008 proposed
increased support for ‘strategic research areas’.’ 24 research areas were considered
‘strategic’ for Swedish competitiveness and growth. Swedish Research Council
(VR), Swedish Council for Working Life and Social Research (FAS), Swedish
Research Council for Environment, Agricultural Sciences, and Spatial Planning
(Formas), Swedish Energy Agency (Energimyndigheten), and Vinnova were
commissioned to ‘organize, review and recommend’ the allocation of funds to
Swedish universities in 20 of these research areas. The aim of the grants is to ‘create
research of the highest international standard and the goal is for the strategic research
area to become one of the most important and high profile areas for the Higher
Education Institution’. The Government used three criteria in prioritising the strategic
areas.Strategic initiatives should address:

e research that, in the long term, has the prerequisites to be of the highest
international quality,

e research that can contribute towards fulfilling major needs and solving
important problems in society,

e research in areas that have a connection to the Swedish business sector.

The model upon whih the new ‘strategic researhc areas’ are based on seems to
be a new type of COEs in Sweden, where both aademic excellence, industrial
excellence and future soietal needs are to be met. Lund University came out best in
the competition and it is proposed that they should receive SEK 715 m during a five-
year period in order to build up ‘world-leading research’ within nine strategic areas.

The questions remains as to the effects of these public policy instruments, how they

6 http://www.vinnova.se/In-English/Activities/Strategic-Research-Areas/ access 24 September

2009 http://www.vr.se/mainmenu/pressandnews/newsarchive/news2009/recommendationsforthefundin
gofstrategicresearchareasnowcomplete.5.3b26f940121ecde8aa480006516.html access 24 September
2009
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affect the nature of research and the relationships between university research and

industry and other sectors in society.

The current Swedish research funding landscape can be summarized as below.

Table 1 Research Funding landscape in Sweden

Funding bodies COEs Interactive/hybrid
model
VR Academic COEs Linnaeus
Environments
(2006; 2008) Vinnova/VR Pilot
Vinnova Study for future
(NUTEK) Industry Oriented Vinnexcellence ‘Innovation
COEs Centres; Industrial programme for basic
excellence Centres; | research’ (2009)
Berzelii Centres;
(1980s-)
SSF SSF Strategic
Research Centres
VR, Vinnova Strategic Research
FAS, FORMAS, Areas (2008 -)

Energimyndigheten

3. Conceptual Framework for University-Industry Links and Entrepreneurial

Intermediaries

There is a tendency to separate between ‘basic (or fundamental)/curiosity-

driven research’ and ‘applied research/needs-driven research’, as if these two types of

research are distinctive. Stokes (1997) analysed the tension between ‘understanding’

and ‘use’ in science, and identified the importance of ‘use-inspired basic research’

citing as a model case the fundamental yet use-inspired studies by Pasteur in the late

nineteenth century. For example, research intensive firms using technology based on

‘Pasteur’ disciplines, such as pharmatheutical companies, are likely to benefit from

regularl interactions with basic academic research, as this is where ‘the interest of

both parties are best aligned’ (Perkmann and Walsh, 2008).
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Figure 1 Pasterur's Quadrant

Basic and Applied research

Pure basic/,  Use-inspired

Quest for Yes| research basic research
fundamental (Bohr) (Pasteur)
understanding? N 3 Pure applied
research (Edison)
No Yes

Considerations of use?

In order to analyse 14 Linnaeus centres at Lund University, we needed to
identify the dynamic relationships between actors who conduct basic research and the
users of the knowledge, and the diverse channels through which knowledge from
basic research are transformed into ‘innovation’. Inspired by the quadrant frameworks
developed by Stokes (1997) and works on “creative research environments’ by Heinze
et al. (2007), the authors developed a quadrant of university-industry links (Figure 1).
The quadrant basic research exemplifies a type of research that has a high degree of
novelty, and the main aim of this type of research is to push the research frontier
forward. Many Linnaeus environments are considered to be placed in this quadrant.
This type of research can be costly and may have high level of uncertainty, while
some of the research outcomes may be pumping new ideas into industry/society.
Basic research is generic in character and often it is difficult to foresee the outcome of
the basic research process, while the ‘needs-driven’ research tends to respond to a pre-
defined problem. Basic research also can be ‘needs-driven’ aiming to answer
universal and global problems. This type of research can be costly and may have high
level of uncertainty, while some of the research outcomes may be directly pumping

new ideas into industry/society.
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Figure 2 Quadrant of university-industry interactions

High degree
of
novelty high risk, 2) Research-
costly basic inspired
research Innovation
e.g. Patenting, Licensing, Spin-off,
1) BaSiC Clinical application
Reserach 3) Mainstream /
Routine
Interactions
(problem selving, incremental
devleoment of ideas, patenting,
Low degree industrial collaboration)
of -
novelty
Low level of High level of
relevance for industry relevance for industry/soceity

In a schematic way, the possible routes for academic entrepreneurship from 1) basic
research at ‘strong research environments’ seem to consist of a mixture of two types
of activities: 2) ‘knowledge-based entrepreneurship’ and ‘research- inspired (radical)
innovation’, which may be through spin-off firms, or in the forms of patents and
licensing; and 3) conventional ‘relationship-based’ university-industry collaboration,
through ‘use-inspired’ basic research and ‘needs-driven research’ (e.g. consultancy,

problem-solving) leading to ‘incremental innovation’ processes.

Based on the conceptual framework developed as ‘quadrant of university-
industry links’, the empirical questions to be asked in this study are as follows: in
what ways individual scientists at Linnaeus environments make links with industry,
and what organizational forms the interaction takes, and how that influences the
nature of research activities? Such activity involves ‘communication of knowledge
across boundaries within and external to an organisation’ (Youtie and Shapira, 2008,
p.1190). Some Linnaeus environments have a number of constant routes to interact
with industry such as industry funded collaborative research, collaboration with
former PhD students working in industrial R&D, and PhD placements in industry.
These routes provide space for developing ‘needs-driven’ research by building a loop
of trust and scientific credibility between academia and industry. These interactions

can translate ‘basic research’ into ‘mainstream’ academic-industry collaboration,
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identifying the ‘needs’ of industrial partners, based on incremental development of
ideas, while, this kind of interaction would require highest level of science.

The present paper aims to identify factors which enhance such ‘creation and
accumulation” of boundary spanning roles, especially those intermediaries which
connects knowledge arising from ‘fundamental research’ to commercial arena.
Youtie and Shapira (2008) focus on the creation and accumulation of ‘boundary-
spanning activity’ that mediates different functions as key to enhance the role of
university in innovation processes. Authors increasingly identify the creation and
accumulation of *boundary spanning roles’ (Youtie and Shapira, 2008), played by
either individuals or by organisations, that bridge the gap between research
knowledge and commercialization opportunities. For instance, academic “star
scientists” can serve as boundary spanners (Zucker and Darby, 1996). The ‘boundary
crossing organisations’ (Guston 2001; Hellstrom and Jacob, 2003) address knowledge
exchange problems by acting as ‘brokers on the boundaries’ (Fisher and Atkison-
Grosjean, 2002). Youtie and Shapira show that ‘a variety of boundary-spanning
organizational forms’ enhance ‘both formal and tacit knowledge generation and
exchange processes, with key mediation and brokerage roles played by organizations
within or associated with the university’ (2008, p.1195). A question then arises as to
how such ‘boundary-spanning activities’ come into existence and what shape they
take under what conditions.

The role of boundary organizations, intermediaries and brokers have been
previously studied, including individuals who act as ‘boundary-spanners’ (Burt, 1992).
Boundary spanning activities may take place through ‘creating new communication
methods and tools, and garnering participation from representatives on different sides
of a boundary, or developing expertise in delegated areas’ (Youtie and Shapira, 2008,
p.1191). What are the conditions for such boundary spanning activities to take place?
It is argued that, the ability of organizations to change depends on the willingness of
individuals to adopt supportive norms, routines and behaviors (Whelan-Berry et al.
2003 cited from Bercovitz and Feldman, 2008). Bercovitz and Feldman (2008, p.69)
argue that variation in organizational response to external pressure can be understood
through ‘intra-organizational dynamics and the actions of individuals in context’.
They find that only under certain conditions, for example, presence of local

entrepreneurial norms, academics engage in ‘substantial entrepreneurial behaviour’ as
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opposed to ‘superficial compliance’. The following sections present our empirical
findings in a particular institutional setting of Lund University in Sweden.

4. Empirical Findings
4.1. Research Setting and Methodology

As already stated, Lund University received fourteen Linnaeus grants, the
largest number of Linnaeus grants in Sweden. The research groups included in the
study have all received Linnaeus Grants from the Research Council in Sweden, either
in 2006 or in 2008. Drawing on the empirical investigation based on 25 semi-
structured interviews, the paper contributes to conceptual discussions on the
entrepreneurial university and academic entrepreneurship, with some particular policy
implications for the future Swedish innovation and research policy and university
organisations.

Initial data collection was conducted through documentary analysis including
Annual reports of the Linnaeus environments, Linnaeus grant applications, and the
evaluation of the 2006 environments obtained from VR. In total our empirical
material consists of 21 semi-structured interviews (14 Coordinators and 7 Principal
Investigators) at Linnaeus environments, conducted during spring 2009. We
conducted further 4 interviews with the university senior managers and technology
transfer officers. There are central organizations that support academic
entrepreneurship activities at the University and the university has a technology
transfer office, LU Innovation, and also a holding company called LUAB.

The Linnaeus Coordinators and Pls received standardized interview questions
in advance. Each interview lasted about 50 -75 minutes. Our scope of the interview
questions was deliberately broad, in order to include different research areas (e.g.
from nano tech to demography), different disciplinary practices and approaches (very
basic research to applied practices). Interview questions focused on the identification
of existing collaboration between research groups and collaboration with external
actors (e.g. commercialisation and knowledge transfer activities; dissemination
activities, joint projects), and routes of dissemination and application of their research.
The following generic research questions were examined throughout our interview

processes:
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» What are the incentives for academics to work with industry and engage with
public, especially those who are funded to work on ‘fundamental’/’basic’

excellent research?

* What is ‘needs-driven research’ and ‘research-inspired innovation’ ?

In what ways can the university and funders support such activities?

By interviewing some of the University senior management and administrators,
we identified some of the organizational contexts and strategies of the University in
terms of its research and innovation. There seem to be several reasons why Lund
University was so successful in receiving so many Linnaeus grants, and one of the
reasons is said to be the institutional strategic selection and support mechanisms
throughout the application process. The University senior management took a
proactive approach to strategically select and support applications for the Linnaeus
grants in collaboration with faculty deans and the grant applicants. The process is
described as ‘a combination of bottom-up and top-down approach’.’

Our analysis consists of mapping the different perceptions and practices of
‘needs-driven research’ and ‘research-inspired innovation’, strategies and goals of
research and knowledge exchanges from “strong research environments” exemplified
by recipients of the Linnaeus grants. The interview results illustrate the Linnaeus
grant’s various impacts on society and each environment’s strategies for diffusion of
knowledge, commercialisation and knowledge exchanges (see Wigren et al.
forthcoming). We also identified constraints and opportunities perceived by Linnaeus
Coordinators and Pls in terms of commercialization of research and technology,
dissemination of their research results, and new channels of knowledge exchanges.
Informal discussions proved to be very helpful in order to identify the perceptions of
‘needs-driven research’, ‘research-inspired innovation’, strategies and goals of

research and knowledge exchanges.

4.2 Findings from Interviews
The areas of research encompassed by the 14 Linnaeus environments at Lund
University are wide ranging. Most of the environments are cross-disciplinary in nature,

and many of them prefer to call themselves ‘interdisciplinary’ emphasizing inter-

’ <Interview comments>
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linkages between disciplines, while some think themselves as ‘multi-disciplinary’ as
they work from their own disciplinary bases whilst collaborating with other
disciplines.

2006

Interdisciplinary laser spectroscopy at the Lund Laser Centre, LLC
Nanoscience and Quantum Engineering, NanoQE

Lund University Diabetes Centre, LUDC

Neuronanoscience Research Center, NRC

Hemato-Linné

Organizing Molecular Matter , OMM

The Centre for Economic Demography, CED

Centre for Innovation, Research and Competence in the Learning Economy,
CIRCLE

2008

¢ Basal Ganglia Disorders Linnaeus Consortium, Bagadilico

e Lund Center for Control of Complex Engineering Systems, LCCC

e Snail and Swift: Evolution and Ecology of Animal Mobility. A centre for Animal
Movement Research at Lund University

e Thinking in Time: Cognition, Communication and learning

e Lund University Centre of Excellence for integration of social and natural
dimensions of sustainability, Lucid

e Lund Centre for studies of Carbon Cycle and Climate Interaction, LUCCI

With a closer look at the research activities of each environment and
especially, their interactions with industry and society, there seems to be common
areas of convergence, surrounding broadly on the themes of health, energy and
environment. We identified a number of ‘commercialisation’ routes and different
forms of organizing innovation activities, especially in the following three areas.

Engineering/physics/chemistry — LCCC, LLC, NanoQE, NRC, OMM

Medial/clinical — LUDC, Hemato-Linné, Bagadilico, NRC

Environmental - Snail and Swift, LUCCI, Lucid

All the Linnaeus environments are selected based on the quality of the
research, not on any industrial or social impact of the research. ® However, close
examination of the activities of each centre reveals that there are a variety of industrial
and social interactions taking place at most of the Linnaeus Centres. Individual senior
researchers at the Linnaeus environments seem to have developed a number of
different routes to make their ‘Basic research’ to ‘Research-inspired Innovation’. This
is done, for example, by interacting closely with their own spin-off firms, which
provides opportunities for ‘needs-driven/user-driven basic research’ activities to be

available in more applied contexts. However, given the wide range of areas of

8 70 a limited extent, dissemination of research and innovation was part of the evaluation process as
found in the appendix of the Linnaeus application.
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Linnaeus environments, it is obvious that what is meant by ‘innovation’,
‘commercialization’, ‘knowledge transfer’, ‘relevance’ and ‘impact’ differs hugely in
each environment (even within each environment).

Knowledge transfer and commercialization take place through a variety of
channels at different stages of research, not just at the end of research through
research outcomes, but throughout the whole research processes. One of the
interviewees pointed out that the availability of funding that allows an uncertain and
risk-taking research is lower in Sweden compared to some other countries such as the
USA. ? In several interviews, special support needs were expressed in the early ‘risky’
phase of commercialization.

We would like to highlight some of the emerging mechanisms which act as
intermediaries between internal (basic research/academic excellence) and external
(industry and societal relevance) activities, bridging the gap between basic research
and the market. We have identified two distinctive forms of interactions between
university research and industry, drawing on the Quadrant of University-industry

linkages:

A) Mainstream/routine interactions with industry and businesses: forms of
interactions can be informal (both tacit and codified) in nature, sharing research
knowledge and consultation, and other ‘routine’ interactions (e.g. sharing facilities,
instruments, contract research, academic consulting). Mainly incremental problem
solving.

B) Research inspired Innovation — new product development, sometimes through
patenting and spin-offs. Innovation with a destructive nature.

For example, QuNano, a spin-off firm from Nanoscience and Quantum
Engineering Linnaeus environment, is an exemplar of a platform for ‘Research-
inspired Innovations’. It serves as an interface between the research unit and industry,
and it acts as an intellectual property management and commercialization body of the
academic research for wider industry interactions. There are also mechanisms being
developed that connect ‘basic research’ to market opportunities by creating

‘Mainstream/routine interactions’ with industry, through a specialized spin-off firm

% In the US, for example, the NIH Director’s Pioneer Awards was established to encourage scientists to
tackle major challenges in biomedical research using innovative approaches that have a high risk of
failure but also the potential to produce monumental change.
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acting as mediator between the research environment and the market in the form of
consultancy. Colloidal Resource is an exemplar, a spin-off company set up by two
former PhD graduates from Chemistry Department of Lund University. Colloidal
Resource is a service company, finding commercial opportunities within the
university and linking to external markets. Colloidal Resource now works with OMM,
Linnaeus environment at Chemistry Department. Colloidal Resource and a scientist
from OMM created and co-own a holding company called CR Development, and run
a project “OncoPulse”, with an aim of making a new technology available for
diagnosing cancer.

‘Research-inspired innovations’ deriving from basic research at the university
can be considered as a result of ‘science’ push. Researchers at an excellent research
environment initially see an opportunity in the future research results in the academic
field, driven by ‘intrascience’ needs. It is difficult for those outside the academia to
have ‘a demand’ for such a research without knowing the research or without
knowing the ways in which the technology or the finding can be applied. In some
cases, however, a star scientist at excellence research environments act as an
academic entrepreneur, and he or she moves between the scientific world and industry
as ‘a broker on the boundary’. A scientist can identify needs from industry and
translate those needs directly into research in the forms of ‘needs-driven research’,
which may lead to research-inspired innovation and/or ‘mainstream/routine
interactions’. Those scientists are typical ‘boundary spanners’ or ‘knowledge
mediators’. ‘Research-inspired innovation’ is an iterative process, sometime even
creating ‘innovation-inspired research’. These processes are sometimes enhanced
through patenting and spin-offs whereby knowledge then is made available widely for

commercial application.

As already mentioned, Lund University has a technology transfer office, LU
Innovation, and also a holding company called LUAB for financial support for
university spin-off firms. It is interesting to note that our interview results show that
in general, university researchers have varying degrees of interactions with LU
Innovation and other innovation support organizations locally available in Lund. In
many cases, the extent of interactions with LU Innovation seems to be rather limited.
Many of the interviewees pointed out that the current system is very confusing and

complicated with too many actors providing different innovation service provisions,
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while the University is in the process of developing clearer innovation strategies. One
of the ways for LU Innovation to reach larger number of researchers at Lund
University would be through collaborating with such intermediaries. For instance,
QuNano has worked closely with LU Innovation and LUAB.

When commercialization structures are available close to the daily scientific
activities, sometimes through spin-off firms from the research environments, as the
cases of QuNano and CR Development show, it is easier for researchers to make use
of those intermediary organisations, which exist as ‘brokers on the boundaries’ closer
to their scientific arena, compared to cooperating with central commercialization
support unit, that are more distanced from their daily research activities. Another
Linnaeus environment is creating an intermediary body for commercialization with
support from public funding. The sustainability of these organizations is a critical
issue when public support comes to an end. Further analysis of the nature, resources
and organizational strategies of these intermediary bodies and investigation of their
linkages to the research environment, the market, industrial partners and the

university central unit needs to be conducted.

5. Conclusions and Discussions

There is a general acceptance that university entrepreneurship is the product of
a wide variety of variables, including both exogenous factors (e.g. socio-economic
climates and industrial changes, legal frameworks) and endogenous factors including
internal transformations within the university and other bottom-up organizational and
management changes. However, empirical studies tend to focus on one group of
variables or determinants of university entrepreneurship — for instance, intellectual
property regimes or the strategies of TTOs — in isolation from others and few attempt
is made to bring together these diverse literatures into a coherent theory of
organisational transformation and adaptation at the university (Volley and Nells,
2008).

Based on the conceptual discussions and the framework of ‘quadrant of
university-industry linkages’, we identified variety of routes between ‘basic research’
and the market, and some of the possible conditions for ‘entrepreneurial
intermediaries’ to emerge as bridges, whereby scientists both within and outside the
university create their own “platforms’ to mediate and commercialise their knowledge

through ‘boundary spanning activity’. These cases offer insights to policy makers and

21



university managers on the specific impact of these organizational mechanisms and
potentially represent good practices.

The study presented in this paper also makes theoretical contribution in terms
of the analysis of organisational transformation and strategies and issues concerning
governance of new organisational forms at multiple levels. The cases presented in this
paper elucidate the emerging multi-level actors within the University which act as
interface and catalyst for industrial linkages and commercialisation of research. At
research environment level, there are emerging bodies of intermediaries/interface
organizations which connect research groups with potential users and exploitation
partners in industry and society. These would constitute “interdisciplinary platforms’
for sharing experiences and practices, inter-disciplinary problem solving and joint
interactions with external organizations. There is also a development at the level of
the central university support unit. In terms of institutional management, mutual
dialogue and recognition of complementality rather than competition between
activities at different levels must be ensured.

Vinnova/VR Pilot Projects programme have supported some new
organizational enabling mechanisms for linking basic research to ‘research-inspired’
innovation, including support for new IPR provisions. Such mechanisms may enhance
both top-down and bottom-up initiatives, strategically combining research
environments’ own initiatives with the centralized institutional support from LU
Innovation (and other local innovation support mechanisms). These institutional
support infrastructure and enabling mechanisms, combined with other form of
knowledge and people flows between academic and industry, would help create the
‘whole circular process’ from basic research to innovation, and back to research,
linking basic research with needs and demands of industry and wider society. Several
interviewees pointed out that a mechanism to build up a sound patent strategy is
missing in the current university research system. Some interviewees commented on
the current ‘teacher’ exemption’ in Sweden as a main reason for this, and some
expressed positive points, while other expressed negative consequences due to
insufficient support at the institutional level. There are also constraints to organize a
platform organization at the level of research environments and also at the university
level, because of the conflicts with already existing individual interests and linkages
concerning IPRs. We are not fully discussing these issues in this paper but it should

be pointed out that the IPR ownership situation in Sweden conditions the current
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individual and institutional practices and the organizational forms emerging at the
university.

Governments and universities in many countries are actively experimenting
with a diverse range of policy instruments or strategies to strengthen research
activities and capture more effectively the benefits of research to support economic
and social needs (Harman, 2005). We echo the argument of Magnusson et al. (2008)
that “holistic approaches’ are needed to examine the processes of commercialization,
looking at individuals, organizational features, culture and the external environment
together rather than emulating a limited aspects of commercialisation of a few
‘successful cases’. Furthermore, the current recognition of the limitation of
centralized management of technology transfer and IPRs at universities in other
national contexts as found in the US, UK and Japan may imply that lessons may be
learnt from the current policy instruments and organizational strategies being
developing in Sweden.

Swedish research landscape is in the middle of transition with the introduction
of new Strategic Research Areas. The meaning, contexts, and strategies of ‘excellent’
‘strong research environments’ are also in the state of influx. Knowledge exchanges
and transfer from Linnaeus environments needs to be located in a wider and changing
context of Swedish research landscapes, as well as wider international policy learning
and knowledge transfer. A further investigation is needed to understand what is meant
by excellence, creativity and relevance in academic research, and identify models of

funding for science (e.g. Heinze 2008) and knowledge transfer/exchanges.

Acknowledgements

This study was conducted as Vinnova/ VR Pilot Project (2008-04009) Knowledge
Exchanges and Transfer from ““Strong Research Environments™: Cases of Linnaeus
Environments at Lund University. The authors acknowledge financial support from
Vinnova to conduct the study in 2009. We would like to thank all the interviewees
who participated in the study. The views expressed in this paper are solely those of
authors, and we are solely responsible for any remaining errors.

23



References

Behrens, T.R. & Gray, D.O. (2001). Unintended consequences of cooperative
research: Impact of industry sponsorship on climate for academic freedom and
other graduate student outcomes. Research Policy, 30(2), 179-199.

Bercovitz, J., Feldman, M. 2008. Academic Entrepreneurs: Organizational Change at
the Individual Level. Organization Science, 19: 69-89

Benner, M and Sorlin, S 2007 Shaping Strategic Research: Power, Resources and
Interests in Swedish Research Policy”, Minerva, 45 (1), 38-50

Bok, D 2003 Universities in the marketplace: The commercialization of higher
education, Princeton University Press, Princeton, NJ,

Burt, R. S. (1992). Structural holes: The social structure of competition. Cambridge,
MA: Harvard University Press.

Clark, B.R. (1998) Creating entrepreneurial universities organizational pathways of
transformation. New York: IAU Press.

Clark, B. (2001). "The Entrepreneurial University: New Foundations for Collegiality,
Autonomy, and Achievement." Higher Education Management 13(2): 9-24.

D’Este, P and Neely, A (2008) “What are the factors that drive the engagement of
academic researchers in knowledge transfer activities? Some reflections for
future research’ in John Bessant and Tim Venables Creating Wealth from
Knowledge: Meeting the Innovation Challenge Edward Elgar.

D’Este, P and Perkmann, M 2009 Why do academics engage with industry? The
entrepreneurial university and individual motivations

D'Este, P., Patel, P. (2007), "University-industry linkages in the UK: what are the
factors underlying the variety of interactions with industry?”, Research Policy,
Vol. 36 No.9, pp.1295-313.

Etzkowitz H. (2002) MIT and the Rise of Entrepreneurial Science, Routledge, London
and New York.

Etzkowitz, H., Benner, M. Guaranys, L., Maculan, A.M. and Kneller, R. (2008)
‘Pathways to the entrepreneurial university: towards a global convergence”,
Science and Public Policy, 35 (9), 681-695

Feldman, M. P. and J. Bercovitz. (2006). “Entrepreneurial Universities and
Technology Transfer: A Conceptual Framework for Understanding Knowledge-
Based Economic Development.” Journal of Technology Transfer, 31: 175-188.

24


http://www.ncsu.edu/iucrc/PDFs/IUCRC%20Pubs/Behrens%20and%20Gray%202001.pdf
http://www.ncsu.edu/iucrc/PDFs/IUCRC%20Pubs/Behrens%20and%20Gray%202001.pdf
http://www.ncsu.edu/iucrc/PDFs/IUCRC%20Pubs/Behrens%20and%20Gray%202001.pdf
http://www.business.uiuc.edu/facultyprofile/Journals.aspx?jid=422
http://www.rotman.utoronto.ca/feldman/papers/2006%20JTT%20entreprenerial%20univs.pdf
http://www.rotman.utoronto.ca/feldman/papers/2006%20JTT%20entreprenerial%20univs.pdf
http://www.rotman.utoronto.ca/feldman/papers/2006%20JTT%20entreprenerial%20univs.pdf

Fisher, D. & Atkinson-Grosjean, J. (2002). Brokers on the Boundary: Academy-
Industry Liaison in Canadian Universities. Higher Education, 44: 449-467

Geiger, R. L. and C. M. S& (2008). Tapping the Riches of Science: Universities and
the Promise of Economic Growth, Harvard University Press.

Geuna, A. (1999.) The Economics of Knowledge Production; Funding and Structure
of University Research, Cheltenham; Edward Elgar.

Geuna, Aldo & Nesta, Lionel J.J., 2006. University patenting and its effects on
academic research: The emerging European evidence, Research Policy,
Elsevier, vol. 35(6), pages 790-807, July

Gill, D., T. Minshall, C. Pickering and M. Rigby (2007). Funding Technology: Britain
Forty Years on., University of Cambridge Institute for Manufacturing.

Goktepe, D 2008 “Inside the Ivory Tower- Inventors and Patents at Lund University”,
PhD thesis, Lund University Publications.

Goldfarb, B. & Henrekson, M. (2003) Bottom-up versus top-down policies towards
the commercialisation of university intellectual property, Research Policy, 32(4),
pp. 639-658.

Granbert and Jacobsson (2006) Myths or reality — a scrutiny of dominant beliefs in the
Swedish science policy debate

Goldfarb, B. and Henrekson, M. (2003) Bottom-up versus top—down policies
towards the commercialization of university intellectual property, Research
Policy 32 (4) (2003), pp. 639-658.

Guston, D (2001) Boundary Organizations in Environmental Policy and Science: An
Introduction in Science, Technology & Human Values, Vol. 26, No. 4, 399-408

Harman, G. 2005, *Political instruments employed by governments to enhance
university research and knowledge transfer capacity’, Higher Education
Management and Policy, vol. 17, no. 2, pp. 75-89.

Heinze, T., Shapira, P., Senker, J., and Kuhlmann, S. (2007), ‘ldentifying creative
research accomplishments: methodology and results for nanotechnology and
human genetics’, Scientometrics, 70 pp.125-152.

Heinze T (2008) How to sponsor ground-breaking research: a comparison of funding
schemes Science and Public Policy, Volume 35, Number 5, June 2008 , pp.
302-318(17)

Hellstrom, T and Jacob, M 2003 Boundary organisations in science: from discourse to
construction in Science and Public Policy. 30 (4), 235-238.

25


http://ideas.repec.org/a/eee/respol/v35y2006i6p790-807.html
http://ideas.repec.org/a/eee/respol/v35y2006i6p790-807.html
http://ideas.repec.org/s/eee/respol.html
http://www.ingentaconnect.com/content/beech/spp

Henrekson, M, and N Rosenberg (2001), “Designing efficient institutions for science-
based entrepreneurship: lessons from the US and Sweden”, Journal of
Technology Transfer, 26(2),

Hollingsworth J. R., Hollingsworth E. J., Hage J. (2008) The Search for Excellence:
Organizations, Institutions, and Major Discoveries in Biomedical Science. New
York, NY: Cambridge University Press.

Jacob, M., Lundgvist, M. & Hellsmark, H. (2003). Entrepreneurial transformations in
the Swedish university system: the case of Chalmers University of Technology.
Research Policy, 32(9): 1555-1568.

Jacob, M (2006) Utilization of social science knowledge in science policy: Systems of
Innovation, Triple Helix and VINNOVA Social Science Information, Vol. 45,
No. 3, 431-462

Jain, S., George, G., Maltarich, M., 2009. Academics or entrepreneurs? Investigating
role identity modification of university scientists involved in commercial
identity. Research Policy (in press).

Jessop, B. (1997) “The entrepreneurial city: re-imagining localities, re-designing
economic governance, or re-structuring capital?’ in Jewson, N. and MacGregor,
S. (eds.) Transforming Cities: Contested Governance and New Spatial Divisions.
pp.28-41. London: Routledge.

Jones-Evans, D., Klofsten, M., Andersson, E., and Pandya, D. (1999) *Creating a
bridge between university and industry in small European countries: the role of
the Industrial Liaison Office’ in R&D Management 29. (1). pp. 47-56.

Magnusson, M, McKelvey, M and Versiglioni, M (2008) The Forgotten Individuals:
Attitudes and Skills in Academic Commercialization in Sweden RIDE/IMIT
Working Paper No. 84426-022

Malmberg, A. and Power, D. (2008) “The contribution of universities to innovation
and economic development: in what sense a regional problem?” Cambridge
Journal of Regions, Economy and Society, Vol. 1 (2), pp 233-245.

Marginson, S. and Considine, M. (2000). The Enterprise University: Power,
Governance and Reinvention in Australia. Cambridge: Cambridge University
Press.

McKelvey, M., Holmén, M. (Eds.), 2009. Learning to compete in European
universities: From social institution to knowledge business. Edward Elgar,
Cheltenham.

Meyer, M (2003) *Academic entrepreneurs or entrepreneurial academics? Research-

based ventures and public support mechanisms’ R&D Management 33 (2)
(2003), pp. 107-115.

26



Mowery, D. C., Nelson, R. R. (Eds.), 2004. Ivory tower and industrial innovation:
University-industry technology before and after the Bayh-Dole Act. Stanford
University Press, Stanford.

Mowery, D. and B. N. Sampat (2005). 'Universities in National Innovation Systems'
In D. C. M. Jan Fagerberg, Richard R. Nelson The Oxford Handbook of
Innovation, Oxford Univesity Press.

Norgren, L, Nilsson, R., Perez, E., Sandstrém, A and Sandgren, P (2007) Needs-
driven R&D programmes in sectorial innovation systems Series: VINNOVA
Analysis VA 2007:15

Owen-Smith, J., and Powell, W. W., 2001. To patent or not: Faculty decisions and
institutional success at technology transfer. Journal of Technology Transfer
26(1), 99-114.

Owen-Smith, J., 2003. From separate systems to a hybrid order: Accumulative
advantage across public and private science at Research One universities.
Research Policy 32(6), 1081-1104.

Perkmann, M. and Walsh, K., 2007. University-industry relationships and open
innovation: towards a research agenda. International Journal of Management
Reviews 9(4): 259-280

Palsson, C. M., Bo, G and Claes, B 2009 Vitalizing the Swedish university system:
implementation of the 'third mission’ Science and Public Policy, Volume
36, Number 2, March 2009 , pp. 145-150(6)

Perkmann, M. and Walsh, K., 2008 Engaging the scholar: Three types of academic
consulting and their impact on universities and industry in Research Policy 37
1884-1891

Poyago-Theotoky, J. Beath and D.S. Siegel, (2002)Universities and fundamental
research: reflections on the growth of university-industry partnerships, Oxford
Review of Economic Policy 18 (2002) (1), pp. 10-21.

Rothaermel, F. T., Agung S. D.and Jiang L (2007) University entrepreneurship: a
taxonomy of the literature, Industry and Corporate Change 16, 4, 691-791.

Slaughter, G. and Leslie, L. (1997) Academic Capitalism: Politics, Policies and the
Entrepreneurial University. London: Johns Hopkins University Press.

Sellenthin, M.O (2009) Technology transfer offices and university patenting in
Sweden and Germany, Journal of Technology Transfer. 34 (6) 603-620

Shane, S. A., 2004. Academic entrepreneurship: University spinoffs and wealth
creation. Edward Elgar, Cheltenham.

27


http://www.ingentaconnect.com/content/beech/spp;jsessionid=1np969coky5s1.alice

Stokes, D. E. (1997) Pasteur's Quadrant - Basic Science and Technological
Innovation, Brookings Institution Press.

Thursby and M.C. Thursby, Are faculty critical? Their role in university licensing,
Contemporary Economic Policy 22 (2004) (2), pp. 162-178.

Siegel, D. Waldman and A. Link, (2003) Assessing the impact of organizational
practices on the relative productivity of university technology transfer offices:
an exploratory study, Research Policy 32 (1), pp. 27-48

Walsh, J. et al. (2008) University-industry relations on the reform era: evidence from
a survey of Japanese university faculty. in Prometheus Special Issue on
advances made in the Japanese innovation system. VVol.26, No.1. pp. 39-54.

Woolgar, L (2007) New Institutional Policies for University-Industry Links in Japan
Research Policy 36. pp.1261-1274.

Shane, S.A. (2004). Encouraging university entrepreneurship? The effect of the Bayh-
Dole Act on university patenting in the United States. Journal of Business
Venturing, 19(1): 127-151.

Schartinger, D., Rammer, C., Fischer, M. and Fro“hlich, J. (2002), “Knowledge
interactions between universities and industry in Austria: sectoral patterns and
determinants”, Research Policy, Vol. 31, pp. 303-28.

Siegel D., Wright M. and Lockett A. (2007) The rise of entrepreneurial activity at
universities: organizational and societal implications, Industrial and Corporate
Change 16, 489-504.

Stokes, D. E. (1997) Pasteur's Quadrant - Basic Science and Technological
Innovation, Brookings Institution Press.

Youtie J. and Shapira P. (2008) Building an innovation hub: A case study of the
transformation of university roles in regional technological and economic
development, Research Policy 37, 1188-1204.

Volley, T and Nells, J (2008) (Re)conceptualising the Third Mission:
Entrepreneurial Architecture of Higher Education Institutions in
Policy Futures in Education 7 (3) 284-296

Zucker, G. Lynne, Darby and R. Michael, (1996) Star scientists and institutional
transformation: patterns of invention and innovation in the formation of the
biotechnology industry, Proceedings of the National Academy of Sciences 93
(23) pp. 12709-12716.

28



CIRCLE ELECTRONIC WORKING PAPERS SERIES (EWP)

CIRCLE (Centre for Innovation, Research and Competence in the Learning
Economy) is a multidisciplinary research centre set off by several faculties at Lund
University and Blekinge Institute of Technology. CIRCLE has a mandate to conduct
multidisciplinary research and education on the following issues: Long-term
perspectives on innovation, structural change and economic growth,
Entrepreneurship and venture capital formation with a special focus on new ventures,
The dynamics of R&D systems and technological systems, including their impact on
entrepreneurship and growth, Regional innovation systems in different national and
international contexts and International comparative analyses of national innovation
systems. Special emphasis is done on innovation policies and research policies. 10
nationalities and 14 disciplines are represented among the CIRCLE staff.

The CIRCLE Electronic Working Paper Series are intended to be an instrument for
early dissemination of the research undertaken by CIRCLE researchers, associates
and visiting scholars and stimulate discussion and critical comment.

The working papers present research results that in whole or in part are suitable for
submission to a refereed journal or to the editor of a book or have already been
submitted and/or accepted for publication.

CIRCLE EWPs are available on-line at: http://www.circle.lu.se/publications

Available papers:

2010

WP 2010/01

Innovation policies for development: towards a systemic experimentation
based approach

Cristina Chaminade, Bengt-Ake Lundvall, Jan Vang-Lauridsen and KJ Joseph

WP 2010/02

From Basic Research to Innovation: Entrepreneurial Intermediaries for
Research Commercialization at Swedish ‘Strong Research Environments’

Fumi Kitagawa and Caroline Wigren

2009

WP 2009/01

Building systems of innovation in less developed countries: The role of
intermediate organizations.

Szogs, Astrid; Cummings, Andrew and Chaminade, Cristina

WP 2009/02

The Widening and Deepening of Innovation Policy: What Conditions Provide
for Effective Governance?

Borras, Susana


http://www.circle.lu.se/publications

WP 2009/03

Managerial learning and development in small firms: implications based on
observations of managerial work

Gabrielsson, Jonas and Tell, Joakim

WP 2009/04

University professors and research commercialization: An empirical test of the
“knowledge corridor” thesis

Gabrielsson, Jonas, Politis, Diamanto and Tell, Joakim

WP 2009/05
On the concept of global innovation networks
Chaminade, Cristina

WP 2009/06

Technological Waves and Economic Growth - Sweden in an International
Perspective 1850-2005

Schon, Lennart

WP 2009/07

Public Procurement of Innovation Diffusion: Exploring the Role of Institutions
and Institutional Coordination

Rolfstam, Max; Phillips, Wendy and Bakker, ElImer

WP 2009/08

Local niche experimentation in energy transitions: a theoretical and empirical
exploration of proximity advantages and disadvantages

Lars Coenen, Rob Raven, Geert Verbong

WP 2009/9
Product Development Decisions: An empirical approach to Krishnan and Ulrich
Jon Mikel Zabala, Tina Hannemann

WP 2009/10

Dynamics of a Technological Innovator Network and its impact on
technological performance

Ju Liu, Cristina Chaminade

WP 2009/11

The Role of Local Universities in Improving Traditional SMEs Innovative
Performances: The Veneto Region Case

Monica Plechero

WP 2009/12

Comparing systems approaches to innovation and technological change for
sustainable and competitive economies: an explorative study into conceptual
commonalities, differences and complementarities

Coenen, Lars and Diaz Lopez, Fernando J.

WP 2009/13
Public Procurement for Innovation (PPI) — a Pilot Study
Charles Edquist



WP 2009/14
Outputs of innovation systems: a European perspective
Charles Edquist and Jon Mikel Zabala

2008

WP 2008/01

R&D and financial systems: the determinants of R&D expenditures in the
Swedish pharmaceutical industry

Malmberg, Claes

WP 2008/02

The Development of a New Swedish Innovation Policy. A Historical Institutional
Approach

Persson, Bo

WP 2008/03
The Effects of R&D on Regional Invention and Innovation
Olof Ejermo and Urban Grasjo

WP 2008/04

Clusters in Time and Space: Understanding the Growth and Transformation of
Life Science in Scania

Moodysson, Jerker; Nilsson, Magnus; Svensson Henning, Martin

WP 2008/05

Building absorptive capacity in less developed countries
The case of Tanzania

Szogs, Astrid; Chaminade, Cristina and Azatyan, Ruzana

WP 2008/06

Design of Innovation Policy through Diagnostic Analysis:
Identification of Systemic Problems (or Failures)

Edquist, Charles

WP 2008/07
The Swedish Paradox arises in Fast-Growing Sectors
Ejermo, Olof; Kander, Astrid and Svensson Henning, Martin

WP 2008/08

Policy Reforms, New University-Industry Links and Implications for Regional
Development in Japan

Kitagawa, Fumi

WP 2008/09
The Challenges of Globalisation: Strategic Choices for Innovation Policy
Borras, Susana; Chaminade, Cristina and Edquist, Charles

WP 2008/10

Comparing national systems of innovation in Asia and Europe: theory and
comparative framework

Edquist, Charles and Hommen, Leif



WP 2008/11

Putting Constructed Regional Advantage into Swedish Practice? The case of
the VINNVAXT initiative 'Food Innovation at Interfaces'

Coenen, Lars; Moodysson, Jerker

WP 2008/12
Energy transitions in Europe: 1600-2000
Kander, Astrid; Malanima, Paolo and Warde, Paul

WP 2008/13

RIS and Developing Countries: Linking firm technological capabilities to
regional systems of innovation

Padilla, Ramon; Vang, Jan and Chaminade, Cristina

WP 2008/14
The paradox of high R&D input and low innovation output: Sweden
Bitarre, Pierre; Edquist, Charles; Hommen, Leif and Ricke, Annika

WP 2008/15

Two Sides of the Same Coin? Local and Global Knowledge Flows in Medicon
Valley

Moodysson, Jerker; Coenen, Lars and Asheim, Bjgrn

WP 2008/16
Electrification and energy productivity
Enflo, Kerstin; Kander, Astrid and Schon, Lennart

WP 2008/17
Concluding Chapter: Globalisation and Innovation Policy
Hommen, Leif and Edquist, Charles

WP 2008/18

Regional innovation systems and the global location of innovation activities:
Lessons from China

Yun-Chung, Chen; Vang, Jan and Chaminade, Cristina

WP 2008/19

The Role of mediator organisations in the making of innovation systems in
least developed countries. Evidence from Tanzania

Szogs, Astrid

WP 2008/20

Globalisation of Knowledge Production and Regional Innovation Policy:
Supporting Specialized Hubs in the Bangalore Software Industry
Chaminade, Cristina and Vang, Jan

WP 2008/21
Upgrading in Asian clusters: Rethinking the importance of interactive-learning
Chaminade, Cristina and Vang, Jan



2007

WP 2007/01

Path-following or Leapfrogging in Catching-up: the Case of Chinese
Telecommunication Equipment Industry

Liu, Xielin

WP 2007/02

The effects of institutional change on innovation and productivity growth in the
Swedish pharmaceutical industry

Malmberg, Claes

WP 2007/03

Global-local linkages, Spillovers and Cultural Clusters: Theoretical and
Empirical insights from an exploratory study of Toronto’s Film Cluster

Vang, Jan; Chaminade, Cristina

WP 2007/04

Learning from the Bangalore Experience: The Role of Universities in an
Emerging Regional Innovation System

Vang, Jan; Chaminade, Cristina.; Coenen, Lars.

WP 2007/05

Industrial dynamics and innovative pressure on energy -Sweden with
European and Global outlooks

Schon, Lennart; Kander, Astrid.

WP 2007/06
In defence of electricity as a general purpose technology
Kander, Astrid; Enflo, Kerstin; Schon, Lennart

WP 2007/07

Swedish business research productivity — improvements against international
trends

Ejermo, Olof; Kander, Astrid

WP 2007/08
Regional innovation measured by patent data — does quality matter?
Ejermo, Olof

WP 2007/09

Innovation System Policies in Less Successful Developing countries: The case
of Thailand

Intarakumnerd, Patarapong; Chaminade, Cristina

2006

WP 2006/01
The Swedish Paradox
Ejermo, Olof; Kander, Astrid



WP 2006/02
Building RIS in Developing Countries: Policy Lessons from Bangalore, India
Vang, Jan; Chaminade, Cristina

WP 2006/03
Innovation Policy for Asian SMEs: Exploring cluster differences
Chaminade, Cristina; Vang, Jan.

WP 2006/04

Rationales for public intervention from a system of innovation approach: the
case of VINNOVA.

Chaminade, Cristina; Edquist, Charles

WP 2006/05

Technology and Trade: an analysis of technology specialization and export
flows

Andersson, Martin; Ejermo, Olof

WP 2006/06
A Knowledge-based Categorization of Research-based Spin-off Creation
Gabrielsson, Jonas; Landstrom, Hans; Brunsnes, E. Thomas

WP 2006/07

Board control and corporate innovation: an empirical study of small
technology-based firms

Gabrielsson, Jonas; Politis, Diamanto

WP 2006/08

On and Off the Beaten Path:

Transferring Knowledge through Formal and Informal Networks
Rick Aalbers; Otto Koppius; Wilfred Dolfsma

WP 2006/09
Trends in R&D, innovation and productivity in Sweden 1985-2002
Ejermo, Olof; Kander, Astrid

WP 2006/10
Development Blocks and the Second Industrial Revolution, Sweden 1900-1974
Enflo, Kerstin; Kander, Astrid; Schon, Lennart

WP 2006/11

The uneven and selective nature of cluster knowledge networks: evidence from
the wine industry

Giuliani, Elisa

WP 2006/12

Informal investors and value added: The contribution of investors’
experientially acquired resources in the entrepreneurial process

Politis, Diamanto; Gabrielsson, Jonas

WP 2006/13
Informal investors and value added: What do we know and where do we go?
Politis, Diamanto; Gabrielsson, Jonas



WP 2006/14

Inventive and innovative activity over time and geographical space: the case of
Sweden

Ejermo, Olof

2005

WP 2005/1
Constructing Regional Advantage at the Northern Edge
Coenen, Lars; Asheim, Bjarn

WP 2005/02

From Theory to Practice: The Use of the Systems of Innovation Approach for
Innovation Policy

Chaminade, Cristina; Edquist, Charles

WP 2005/03

The Role of Regional Innovation Systems in a Globalising Economy:
Comparing Knowledge Bases and Institutional Frameworks in Nordic Clusters
Asheim, Bjgrn; Coenen, Lars

WP 2005/04

How does Accessibility to Knowledge Sources Affect the Innovativeness of
Corporations? Evidence from Sweden

Andersson, Martin; Ejermo, Olof

WP 2005/05

Contextualizing Regional Innovation Systems in a Globalizing Learning
Economy: On Knowledge Bases and Institutional Frameworks

Asheim, Bjarn; Coenen, Lars

WP 2005/06
Innovation Policies for Asian SMEs: An Innovation Systems Perspective
Chaminade, Cristina; Vang, Jan

WP 2005/07
Re-norming the Science-Society Relation
Jacob, Merle

WP 2005/08
Corporate innovation and competitive environment
Huse, Morten; Neubaum, Donald O.; Gabrielsson, Jonas

WP 2005/09

Knowledge and accountability: Outside directors' contribution in the corporate
value chain

Huse, Morten, Gabrielsson, Jonas; Minichilli, Alessandro

WP 2005/10
Rethinking the Spatial Organization of Creative Industries
Vang, Jan



WP 2005/11
Interregional Inventor Networks as Studied by Patent Co-inventorships
Ejermo, Olof; Karlsson, Charlie

WP 2005/12

Knowledge Bases and Spatial Patterns of Collaboration: Comparing the
Pharma and Agro-Food Bioregions Scania and Saskatoon

Coenen, Lars; Moodysson, Jerker; Ryan, Camille; Asheim, Bjarn; Phillips, Peter

WP 2005/13
Regional Innovation System Policy: a Knowledge-based Approach
Asheim, Bjgrn; Coenen, Lars; Moodysson, Jerker; Vang, Jan

WP 2005/14

Face-to-Face, Buzz and Knowledge Bases: Socio-spatial implications for
learning and innovation policy

Asheim, Bjarn; Coenen, Lars, Vang, Jan

WP 2005/15

The Creative Class and Regional Growth: Towards a Knowledge Based
Approach

Kalsg Hansen, Hagni; Vang, Jan; Bjgrn T. Asheim

WP 2005/16
Emergence and Growth of Mjardevi Science Park in Linkdping, Sweden
Hommen, Leif; Doloreux, David; Larsson, Emma

WP 2005/17
Trademark Statistics as Innovation Indicators? — A Micro Study
Malmberg, Claes



	Guston, D (2001) Boundary Organizations in Environmental Policy and Science: An Introduction in Science, Technology & Human Values, Vol. 26, No. 4, 399-408 
	Jacob, M (2006) Utilization of social science knowledge in science policy: Systems of  Innovation, Triple Helix and VINNOVA Social Science Information, Vol. 45, No. 3, 431-462 

