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1. Introduction

This paper provides a review and a critique ofvtlag in which universities are seen
to influence regional innovation. Whilst it is coranly accepted that universities are
key repositories of new knowledge and human cagitdlthus potential sources of
innovation and economic development in national r&ggbnal economies, the roles
they are seen to play have changed significantyy the past twenty five years. The
rapid expansion of Higher Education, pressing fogaionstraints, and an alleged
change of paradigm (towards ‘mode 2’ of knowledgmdpction) have shifted the
emphasis from capitalising knowledge assets towgnelster focus on building ties
between the higher education sector and the reéeeaconomy. In this context,
Etzkowitz et al.(2000: p.319) note how public fumglfor university research has
become “dependent on the perception of whethelllibvake a direct contribution to
the economy”. More recently, attention has beeectitd towards the idea of
universities nurturing regional innovation, as vwaaltheir wider contribution to
cultural and community development (National Conteeitof Enquiry into Higher
Education, 1997).

Evidently, universities are complex organisatiotsol undertake a variety of
different activities that can have an economic iotpBesides their role as employers
and purchasers, these include knowledge creationah capital creation, transfer of
existing know-how, research-led technological iraten, capital investment,



regional leadership, impact on the regional mik@d support to knowledge
infrastructure (Drucker and Goldstein, 2007). Ttaspite having long been
recognised as key actors in economic developmédrdt is new is the increased
number of additional roles they are expected tg.[As Arbo and Benneworth (2007;
p.18) put it, “more and more aspects of the academierprise are thus perceived as
being significant to the regeneration and transéirom of the regions”.

This interest has also found a clear reflectiopahicy action. Encouraged by cases
such as Route 128, Silicon Valley or Cambridge, yra@untries across the OECD
have launched policies aimed at promoting univgesitrepreneurship and the
exploitation of intellectual property emerging fraheir research. In the UK a 'third-
stream’ of funding has operated since 1999, welottjective of rewarding and
encouraging universities to enhance their intepacvith business, industry and the
public services. This funding—now brought togetineder the umbrella of the Higher
Education Innovation Fund and awarded on a forrdulen basis—is granted
according to universities performance in relatomoét only commercialisation
activities but also wider regional economic anduall engagement. This regional
role can also be observed in universities’ incrgagingagement in local and regional
economic partnerships and strategies, in the praliion of science parks and
incubation facilities linked to universities, ineih presence in regional science and
industry councils in England and most recentlyhi@iit shaping of ‘science cities’ in a
number of English regions. This policy interest lewer raises concerns about the
abilities of universities to respond to multipldipp expectations.

Despite this policy interest, a clear picture issmg in relation to the regional
benefits of HEI activities and the mechanisms tglowhich they occur, a gap which
has led to the recent launch by the ESRC and th&uhriding councils of England,
Wales, Scotland and Northern Ireland, of a joiittative ‘Impact of Higher
Education Institution on Regional Economie§his paper is developed in the
context of this initiative.

The paper aims to contribute to the debate by sgékireflect a sizable literature
within economics, geography and innovation stuthes has over time documented
different set of roles of universities, differeplasial aspects of interactions, as well as
different mechanisms for university engagementnibde this task more manageable,
the examination is limited on regional ‘knowledgapacts (Varga, 2002)—thus
excluding the ‘expenditure’ impacts of universittasough employment and
purchasing of good and services (Kelly et al, 2008his said, the paper identifies
five evolving ‘models’ for universities. First, warsities are considered by early
impact studies primarily as producers of scienifiowledge—'knowledge
factories’(Youtie and Shapira, 2008)—which can hawbrect local economic

impact. Second, university-industry links studigeeta ‘relational’ approach,
suggesting wider indirect benefits of public resbaand acknowledging a variety of
links and processes for knowledge sharing betwiess fand HEIs. More recently,

the commercial exploitation of universities resédras become a policy imperative.
This more ‘entrepreneurial’ aspect of universitieencouraged via dedicated
organisational arrangements in universities. Foumthovation system studies see
universities as boundary-spanning institutionabdesi, whose influence will be
shaped by the specific regional innovation systemvhich it is embedded. Finally,
universities are further ascribed a ‘developmenta® in recent regional policy



literature, as actively engaged actors in the econdevelopment of the local and
regional areas in which they are located. It isowr aim to be exhaustive, nor are
these dimensions mutually exclusive, rather ouriaito identify some relatively
stylised differentiation of the way in which unigéres are portrayed in the literature
in relation to their contribution to regional depinent. This stylised differentiation
primarily serves a heuristic purpose, and allowtoudentify commonalities and
interfaces between different approaches in terntseohature, determinants, and
geography of these linkages, as well as to pergaps in the literature.

The paper is structured as follows: after thisadtrction, each of the university
‘models’ is discussed. In each section, the pagaews the evidence around the
regional impacts of universities, the means throwglth they manifest, the
conditions and determinants influencing this impastwell as shortcomings of the
different approaches. Upon reviewing the literattine paper provides a discussion of
some policy relevant key themes. Finally, some kanens and policy implications
are drawn, as well as some suggestions for infayraifuture research agenda.

2. Localised impact of research. Universities as Howledge factories’

As sources and repositories of knowledge, univiessdre seen as contributing to
increased levels of R&D and innovation in regidirahs. Particularly in the context
of the post-war funding expansion for universitgearch, the expectation was that
this funding would automatically translate into @awation outputs (patents, product or
process innovations). Youtie and Shapira (200®rref this as the ‘knowledge
factory’ role attributed to universities, charaded by an assembly-line-like
transformation process of research inputs intonsifie and economic outputs.

Research such as Mansfield’s (1991) for the USBmise and Stahl’s (1999) for
Germany indeed suggested that academic researltheoqalain a significant
proportion of product or process innovations. Maagf(1991) found that about 10%
of the new products and processes commercializadglli975-85 could not have
been developed -without substantial delay- withheaent academic research. Beise
and Stahl (1999), in a large survey of German fjrolserved that a similar
proportion of product- or process-innovating firmgoduced innovations between
1993 and 1995 that would not have been developtdobut public research.
Cockburn and Henderson (2001) estimated that tkeeofaeturn to public funding of
biomedical sciences (in terms of increased prigsattor R&D) was as high as 30%
per year. Problematically though, rate of returseasments work backwards from
existing innovations to demonstrate the influeniceraversity research on their
development, and yet it is very difficult to atile new products to particular
scientific findings (David et al. 1992), particdlawhen no counterfactual is
considered. From a policy viewpoint, the measurdrotaverage (rather than
marginal) rates of return is problematic in terrhs@ence funding allocation
decisions (Scott et al. 2002; Cockburn and Henae2881). Some recent studies,
rather than assessing the wide economic returns, festricted their analysis to the
relation between public research and specific oielnndustrial outcomes such as
R&D levels or new products (see, e.g. Guellec aad Fottelsberghe, 2003). Some
have assessed whether public and private R&D arplaments or substitutes, with
David et al (2000) suggesting a complementary ratren a crowding out effect of
public R&D.



Geographical proximity and face-to-face interacttan amplify these impacts, as
shown by knowledge spillover studies. Jaffe’s ()%89minal work provided
evidence of spillover effects from universitiesitdgsa knowledge production
function, he noted a significant effect of universesearch on corporate patents
(used as proxy for innovative output) in 29 USedah 1972-1977, 1979 and 1981,
particularly in the areas of drugs and medical nedbgy, electronics, optics, and
nuclear technology (see also Feldman and Flori@@4)l Jaffe also found evidence of
university research having an effect on indus®&D spending. Proximity effects
have also been observed in the spatial concenitratipatent citations (Jaffe et al.,
1993). However, how localised these impacts athese studies is difficult to
discern, as the definition of proximity employedteasure knowledge spillovers
varies considerably across studies. Most studrebtteadopt too large spatial levels
of aggregation (such as US Federal states) to ¢geasufficient evidence of localized
knowledge spillovers. Other studies have centrethetropolitan units or cities. For
instance Anselin et al. (1997) observed significgiliovers from university research
on ‘high technology’ innovations at the level of8Jmetropolitan statistical areas.
Using similar data, Anselin (2000) concluded tlmatse local spillovers effects were
specific to certain industries, university impaggsng particularly strong in the
electronics and instruments sectors.

One critique of these studies is that they are len@bseparate the impact of different
university activities and to identify the differemechanisms or pathways by which
knowledge spillovers are transmitted. The measoir@movation outputs adopted
only capture some of the impacts of universitieglacting other means in which
they contribute to economic development (Drucker @oldstein 2007). Finally,
these approaches tend to assume a unidirecti@medfér of knowledge from firms to
universities, thus ignoring that knowledge flowswen science and industry are not
linear but bi-directional and reciprocal (Cockbamd Henderson 1996; Meyer-
Krahmer and Schmoch 1998). From a policy perspectivs assumed that the sole
presence of research intensive universities waitpeely influence innovation
activities of nearby firms (serendipity playing iamportant role). The risk of
universities becoming ‘cathedrals in the desentt ahbeing of no use for local firms
is overlooked. Lack of ‘absorptive capacity’ (Coleerd Levinthal 1990) to assimilate
and exploit this knowledge and generally commurocabarriers may prevent
knowledge transfer, thus requiring boundary-spameiiforts to overcome these
barriers.

3. University Industry links: a ‘relational’ approa ch

In contrast with earlier linear views, it is acaagthat the relationship between public
research and the economy is much more complext(8cak 2002). The literature on
university-industry links reflect a more ‘relatidhiaole of universities. It recognises
that the benefits of the linkages, and the charinelhich knowledge flows, are
multiple and varied. Different firms may use ditfat channels to different extent to
derive value from public research. Indeed, as shoslow, it is mainly firms of

certain size and resources that have the absogapeacity to benefit from university
research. Collaboration with universities can gistd wider innovation impacts,
namely: increased stock of useful knowledge, trgyraf skilled graduates, new



scientific instrumentation and methodologies, neks®f social interaction, scientific
and technological problem solving, and firm creatiSalter and Martin 2001).

University industry links studies have sought tagmthe different mechanisms of
interactions, the frequency and importance of thieks, as well as the factors
influencing their likelihood and intensity. The f@ifent ‘pathways’, ‘channels’,
‘processes’ or ‘linking mechanisms’ through whiaktokledge occurs have been
categorised on the basis of their degree of fosatbtin, resource deployment, the
length of the agreement, their suitability for s&erring tacit knowledge, and the
‘relational involvement’ of the interactions, e(Bonaccorsi and Piccaluga 1994;
Faulkner and Senker 1994; Schartinger 2002; Perikraad Walsh, 2007; Meyer-
Krahmer and Schmoch 1998; Agrawal, 2001; Coheih @082). Theifrequencyand
relevance has been in turn mapped and assesskd badis of surveys or detailed
case studies targeting industrial firms (Coherl.2@02; Cosh et al. 2005; Faulkner
and Senker 1994; Cockburn and Henderson 1996; @ewsst al. 2001) or university
departments and individual scientists (Lee 1996n$fiald and Lee 1996; Howells et
al. 1998; Meyer-Krahmer and Schmoch 1998; Agrawdl ldenderson 2002; D'Este
and Patel 2007). A few studies have focused on thatluniversity and the firm side
(Lee 2000; Schartinger 2002). Some have taken iasfusnalysis the collaborative
projects themselves (Carayol 2003; Montoro-Sanetat. 2006).

Using data from the Carnegie Mellon survey of indasR&D, Cohen et al. (2002)
concluded that firms use a variety of channel$@irtinteracting with universities.
The most important mechanisms for knowledge trassiom were open channels,
such as publications, conferences, informal links @onsultancy activities. Patenting
and licensing activities were of relatively lowergortance. Similar findings were
reported by the IPC-CBR innovation benchmarkingsuiof UK and US firms (Cosh
et al. 2005), which revealed the use of a broadeart links in the two countries. The
most often cited links were informal contacts, daled by more conventional
interactions such as publications, recruitmentrafigates and the attendance of
conferences, whereas among the least often citesl lwensing and patenting.
Internships were more often cited as a key inteyacéh the US than in the UK. With
this exception, UK firms showed a higher frequeatyse of most mechanisms than
the US. Interestingly, when prompted in relatiornrte relative importance of those
links, US companies regarded licensing, joint R&Dg¢ post doctoral and graduate
recruitment and internships as more importantriapvation. The survey concluded
that what distinguishes the UK and the US is mbeslepth and qualityhan the
frequencyof these interactions. This is further supportedhe fact that US
businesses tend to devote additional innovaticatedlexpenditures to support their
university links.

In a survey of 1528 academic researchers in théUaste and Patel (2007), reported
that consultancy, contract research, and meeting€anferences were the most
frequent interactions (with 56% and 65% of univgrsesearchers engaged
respectively at least once in these activitiesthBmatenting and the creation of
physical facilities (including spin-offs) were agties of comparatively lower
frequency relative to other types of interactionalsurvey of over 200 professors in
MIT comparing the relative importance of patents&ivis other channels of
knowledge transfer, Agrawal and Henderson (2002) ebncluded that patenting was
a minority activity. Meyer-Krahmer and Schmoch (83using a survey of German



university departments in a number of technologlds, found that collaborative
research and informal contacts were the most impbtypes of interaction. Using
two different surveys addressing innovative firms aniversity departments in
Austria, Schartinger (2002) demonstrated that thenrohannel of knowledge transfer
from universities to the business sector occursuin the mobility of human capital.

A differential use of these channels to draw knalgkefrom universities can be
observed in different types of firms. For instaréehartinger (2002) finds the
research intensitpf a sector, i.e. the share of R&D expendituret®ial turnover, to
be a major determining variable for interaction\aiés with universities in terms of
contract research. The effect of past investmeR&D is related to the idea of firms
requiring ‘absorptive capacity’ to benefit from ueirsity research (Cohen and
Levinthal 1990). Theizestructure of the industry is also important. Cobeal 2002)
found the influence of universities to be disprdjpmately greater for larger firms.
Schartinger (2002) in turn found that sectors witfh shares of medium-sized
enterprises had higher interaction activities intjoesearch with universities than
other sectors. Laursen and Salter (2004) also wkdéhat theage of the firms
influences their propensity to draw from univeestiwith young research-active
organizations drawing more heavily from universagearch. Finally, surveys by
Laursen and Salter (2004) and Fontana et al (200§jest thepennes®sf firms to

the external environment to significantly affeat probability of interacting with
universities. On the side of the universities,¢haracteristics of the departments and
the individual researchers (research income, pusvexperience in collaborative
research and academic status) also influencedlje@éncy and variety of interactions
(D'Este and Patel, 2007).

Proximity has also been found to influence thedance of links. Certain linkages by
certain firms may be more local than others, algfothere is little conclusive
evidence of a distance decay effect across thapteuthannels of interaction.
Schartinger (2002) indicates that in the case ofraat research (including
consultancy), potential interaction partners tentlé sought for locally. In the case of
the other types of interactions analysed, howalistance did not seem to matter
much. Large and small firms may also have veryediffit requirements. Whereas
large companies would be more attracted to work witiniversity because of its
reputation for world-class research in a partical@a of interest, small firms may
demand more routine services and consultancy wdrieimore likely to be sourced
from their local university (Siegel et al. 2007Bjundel and Geuna’s survey of the
effects of proximity between public research orgations and Europe’s largest firms
(Arundel and Geuna 2001) showed that the importahpeoximity for sourcing
knowledge from public research increases with tedity and output of domestic
public research organisations and the importangengio public science by the
respondents.

These studies reveal a complex and varied mix aficlls of interaction. One
implication is that a narrow policy emphasis ontaerlinkages such as patenting and
licensing activities may obscure not only the pneseof other types of university—
industry interactions that are less visible (angstless quantifiable by generally
employed metrics) but equally or even more impdr{B*Este and Patel 2007), but
also neglect the interconnections and complemdiasithat may exist between
different types of relations. Informal personahbt&ins for instance often precede or



initiate formal collaborations (Azagra-Caro et2006). Furthermore, certain channels
of communication, such as consulting activitiegnseo be under researched (Scott et
al, 2002.

Whilst providing a more accurate picture of the tiplé transfer mechanisms, these
seem to take place in a vacuum, i.e. without aciwogifior the regional economic
configurations in which they are embedded. Uniwgsisidustry links cannot be
studied in isolation, for other institutional facdpoften place-specific, are
instrumental in determining the likelihood and fuegcy of knowledge interactions.
Finally, university-industry links literature tentis overlook organisational aspects of
knowledge transfer activities, including managenstnictures, skills and incentive
mechanisms influencing knowledge commercializabigrscientists. The next section
focuses on this aspect.

4. Organisational aspects of the ‘entrepreneurialuniversity

Success cases in US universities have encouragedroh not only on the channels
of interaction, but also on the organisational atpef these channels, in particular
around the intellectual property (IP) exploitatimnuniversities. This literature
(mainly US-centred) explores the institutionalisatof IP management by
universities, including the introduction of managgand organisational
arrangements around IP exploitation and their actgon (and potential conflict) with
traditional academic practices. The interest immpbng a more ‘entrepreneurial
university’ (Etzkowitz 2000; Clark 2001; Siegelat 2007b) has been particularly
noticeable following the passing of the Bayh-Dolet A the US (Mowery et al. 2001;
Mowery, 2004) and has materialised in a sharp as#eén technology transfer activity
by universities, as measured by patent applicatmaislicensing inconie The Bayh-
Dole Act gave universities the right to patent rdiscoveries and required them to
license inventions resulting from federally spomsbresearch to the private sector. It
effectively transferred ownership of intellectuabperty rights to universities. This
policy drive to encourage entrepreneurialism inWtshas been followed by a
number of EU countries by e.g. modifying natiorggislation concerning
universities’ use of IP (Mowery and Sampat 2004)céding to Geuna and Nesta
(2006), these reforms have taken place despitéglth@vidence on the impacts,
benefits and risks of IP exploitation by univeesti In the US, concerns have been
raised in relation to the potential impact of thet An academic freedom and
openness, teaching quality and on the balancenodfaimental vs more practical
research (Mowery et al. 2001; Nelson 2001; Sampaé2Greenberg 2007)

The difference of these approaches vis-a-vis tles oaviewed above, is the shift
from acknowledging the impact of different pathwaysxhannels on innovation, and
towardsactively promotinghem. The literature on commercialisation takesoae
normative turn in suggesting mechanisms that ned®e fput in place to enable these
linkages. Universities’ research intensity and Sr@bsorptive capacity are necessary
but not sufficient conditions, for “university-ingtry links may not develop because
academics and businessmen effectively speak ditfétaaguages” (Siegel et al.
2007a). It follows then the need to set up intenargdnechanisms such as industrial
liaison/technology transfer offices (TTOs) to ov@re communication barriers and
effectively link academic scientist and those wbald potentially commercialise
research (Siegel et al. 2007a).



Academic entrepreneurship challenges universitigsdrganise and re-examine
universities’ organizational structures and pradi¢Siegel et al. 2007a). Certain
organisational practices would influence the effestess and speed (Markman et al,
2005) of commercialisation, and thus licensing nexas. Bercovitz et al. (2001), in
their analysis of Johns Hopkins, Pennsylvania Statd Duke University, noted that
different organizational structures—in terms of mor less centralised information
processing capacity, coordination capability armkitive alignment—resulted in
differences in technology transfer performancénethree universities.

Along a similar line, Siegel et al (2003) identifia number of organisational
practices having a key influence on the relativadpctivity of US TTOs. Key
practices included TTO staffing and compensatiod, r@ward systems for staff
members. The former relate to TTOs being adequagshyurced, including the need
to attract and remunerate personnel with the ap@teplP and private sector skills
(Jain and George, 2007). Belenzon and Shankern@@7)2dentified performance-
based pay to be a key factor influencing produtstiwithin US TTOs. The second

key challenge is how to incentivise researchedidolose their inventions and engage
in the commercialisation of IP. Despite universitieing compelled to commercialise
their inventions under certain legislation, somektéaencourage the disclosure of
research inventions, with many technologies “gaaogthe back door” (Markman et
al., 2006, cited in Link et al, 2007). Lach and sterman (2003) found that US
universities offering higher incentives in the foahinventors’ royalty shares
distribution generated higher levels of licensinggme. Researchers may however
feel pressured to pursue profitable lines of inguather than those lines which
advance knowledge (Feller, 1990). Using data ferGhatholic University of Leuven,
Van Looy (2006) however reported a coincidence betwthose researchers engaged
in entrepreneurial activities and those activeuhlggations, also suggesting the
absence of a simple trade-off between technolagyster and traditional academic
activities (see also Rafferty, 2008).

Concerns have been raised about the expectatianswarsities over the benefits of
commercialisation activities, particularly giveretlarge resources required in setting
up and managing TTOs. Universities may be lurethbyprospect of obtaining hefty
revenues from patenting and licensing activitiest pfospects of high economic
returns of patent and licensing activities aredfyr@ ‘myth’ (Nelson 2001). Only a
modest number of universities generate substaetiginues, producing a highly
skewed distribution of income (Howells et al. 198%una and Nesta 2006With the
cost of running TTO offices generally outweighihgit revenues. The heavy focus
on intellectual property protection may even hincl@taborative arrangements by
imposing additional transaction costs on firms, mght more expensive and time
consuming (Nelson 2001). Indeed, it has been drthed the increase in formal IP
management by universities following the passagb@Bayh-Dole Act has not been
accompanied by a similar rate of technology tranfsten universities to industry
(Henderson et al. 1998; Sampat 2006; Fabrizio 20@l&ntin and Jensen, 2007).

Some of these academic entrepreneurship actiatidsnstruments have a greater
focus on transferring knowledge riegional firms. Besides TTOs, instruments set up
for promoting technology transfer from universittes/e also included the
establishment of science parks. Although someeahtpredate the entrepreneurial
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university agenda (Lawton-Smith 2007), science pakkve received notable attention
as a tool of technology transfer and regional dgwslent policy, hoping they would
create new jobs, technology-based firms and hefpatise the local economy. In
practice, however, their role have been found adiet significant in pursuing many

of these objectives (Massey et al, 1992), in mases acting as a commercial
property developer rather than technology transfrument. Inconclusive evidence
has been reported on the impact of the parks antdimms innovative activity
(Westhead, 1997) and the quality of links betwéenpark’s firms and universities
(Massey et al., 1992).

One key corollary of these organisational approachéhat universities face a
strategic choice regarding which mode of commersatbn to emphasize (Siegel,
2007), for different organisational and managegraktices would be required to
support different forms of linkages. Gill et al @0 note that whereas a centralised
structure around a technology transfer office g IP services to firms would be
more appropriate for the transfer of ‘packaged’ni®yre relational or ‘people centred’
links would be better supported by more decentrdlerrangements. This again casts
doubts about the adequacy of using technologyfean$fices as key conduit through
which all communication between universities antéeal organisations is
channelled.

This also entails that universities may need tamskdetween licensing or spin-offs,
or other commercialisation mechanisms more focosefstering regional economic
development such as incubators and science parkaylnot be realistic to focus on
all mechanisms, or at least this is what emergas BBelenzon and Shankerman’s
(2007) analysis of US universities. They suggest tihere is a trade-off between
maximising income from university inventions andmpioting local and regional
development objectives. Using panel data on U.&ewsities for 1995-99, they
observed that universities with a stronger localettgoment focus in their technology
transfer activity earn less licensing income fropoal of inventions. Universities,
they argue, should focus on maximising income frowentions and use the extra
revenues to finance local economic developmenttirrovays. Another option for
certain universities, according to Siegel et aD{@f), is to adopt a more targeted
commercialisation or market segmentation approa@néable better matches between
the knowledge and technology transfer activitie®fiar and the different types of
local industry. This would be more advisable thaw@ader and more generic
approach targeting all possible sectors.

This notwithstanding, little attention is paid tetotherwise obvious fact that
technology transfer activities will take place iparticular regional context,
influencing the ‘entrepreneurial’ activities of uarsities and the local economy it
may seek to influence. Indeed, the capacity oforegito benefit from technology
transfer activities from universities will not ordgpend on the organisational and
strategic arrangements of universities, but alsotber institutional and structural
aspects of the regions in which they are locatée. mix of regional actors that
conform the regional innovation ‘system’ and getigthe variance in ‘absorptive
capacities’ or ‘demand deficiencies’ at the regldegel will influence this impact
(Agrawal 2001; Lambert 2003; Azagra-Caro et al,808nother key bias of this
literature is that it is overwhelmingly based on tkg&a, with few studies testing these
assumptions in the EU. Finally, it is not clear hitvese organisational issues play out
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in different types of universities, beyond somedewice of different performance of
public vis-a-vis private universities in the US [&n and Schankerman, 2007).

5. Universities within systems of innovation

Innovation surveys, such as those based on the @oityrnnovation Survey (CIS),
demonstrate that firms rarely innovate on their duhinvolve interactions with
wider networks of market and non-market institusioimcluding universities (Laursen
and Salter 2004) These linkages would also be influenced by théquéar
institutional, policy and economic context in whitley are embedded. This is the
key tenet of the national systems of innovationndvall 1992; Nelson 1993) and
regional systems of innovation approaches (Braetylt. 1998; Evangelista et al.
2001; Doloreux 2002). Universities are here podthgs ‘boundary-spanning’
institutions, interacting with government and initiys$n innovation activities
(Etzkowitz and Leydesdorff 1997; Etzkowitz et &00D).

The focus shifts here from the types and avenu&s@illedge interaction, to the
institutional configuration of these links and thembeddedness in particular
(regional) innovation systems. It considers thatithpact that a university can make
on a particular territory would depend on the cgmfation of the innovation system
of the region, particularly the alignment betweaowledge producing universities
and the demand side of the regional knowledge usingmunity (Cooke 2005), the
articulation of regional policies and the abilityumiversities to effectively mobilise
stakeholders for innovation. An emerging concerthésefore the need to align or
match regional knowledge producing networks witigeal firms". To achieve this
alignment, commercialisation activities of univées are here further
institutionalised and broadened to conform to thealled ‘third mission’ or third
stream activities'.

Universities adopt this ‘third-mission’ of econordigevelopment as an additional
function alongside the scientific research and @éigtducation functions. This is for
instance highlighted by the triple helix literatuwehich depicts the dynamics of
interactions and negotiations among universitiesdustry and government—the three
components of the triple helix model (Etzkowitz dreydesdorff, 1997, Etzkowitz,
2000). What we find according to the model is & f@m of hybrid, cross-
institutional relations among the three spheresl{puprivate and academic)
(Etzkowitz and Leydesdorff, 1997). A number of authhave been more cautious in
relation to the ‘boundary-spanning’ capacity ofuansities to resolve organizational
contradictions and conflicting goals between ingtins of the triple helix, or even
openly sceptical about what they see as ‘missiqrossible’ (Kruecken 2003;
Nedeva and Boden 2006).

The extent to which universities can effectivelyfpem this ‘third mission’ would be
influenced by institutional and governance mechasisf the wider regional
innovation support systems (Hassink 2002; Kitaga@@4). In order to ensure better
integration of policies to improve regional ‘abstivp’ capacities, regional networks
between universities and between universities &ner @ctors are encouraged. These
systemic relations are increasingly orchestratadasi instance the setting up of new
intermediaries and organisations. In the UK andther European regions, Regional
Development Agencies are key mechanisms for prawgathiversity-industry links.
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Other initiatives include the Higher Education Rewil Associations (HERAS) in the
UK (Brickwook and Brown, 2005). Regional innovatisumpport partnerships would
then encompass wider networks of regional actark as TTOs, science parks,
regional development agencies, public research &tabother intermediary
organizations.

The configuration and emphasis of these regiomavation partnerships would
naturally differ from region to region. Firms infidirent regions use universities to
different degrees, a reflection of the diversitysgétems of innovation (Todtling and
Trippl, 2005; Braczyk et al, 1998; Asheim and Caer#905; Koschatzky and
Sternberg, 2000). In a comparative survey of 1opean regions, Koschatzky and
Sternberg (2000) noted a higher incidence of usitiecollaboration in the case of
metropolitan areas, such as Barcelona, StockhaithVéenna vis-a-vis other regions.
In a comparison of the innovative behaviour of nfaoturing firms in Wales, West
Midlands (UK), Catalonia (Spain) and Georgia (US)per et al (forthcoming) found
a greater use of external knowledge sources fordgemofirms, particularly in
relation to their linkages with universities.

Despite a general tendency to draw on limited caksaccessful institutional
interactions (Cooke, 2005; Gunasekara, 2006a)n#euof authors have recently
documented the impact of universities in non-caelinary’ regions (see also
Benneworth and Charles 2005; Gunasekara, 2006¢eBenth and Hospers 2007,
Coenen 2007). Coenen (2007) reports the experierides® different regional
systems, the North East of England and the redi@tania in Sweden in which the
university has served as a focal point for innaatolicy. In the former case, within
a broader strategy for industrial restructuringh&f North East via diversifying in
knowledge intensive clusters such as life sciermad,in the latter via a more targeted
support to the food sector. In the light of theadsity of regional systems of
innovation, this author advocates the adoptionrodtler frameworks that can be
applied to ‘ordinary’, less successful regions, Hrat go beyond technology transfer
strategies centred exclusively on science parksraubator centres.

Whilst identifying a wider set of institutional aisdcioeconomic considerations
influencing the impact of universities on the eamypand the different impacts of
universities in different regions, the emphasithese approaches is still biased
towards academic entrepreneurialism, centred owlatlye capitalisation, and biased
towards particular types of innovative regionalremaies. These approaches
emphasize the impact of universit@sthe region, rather than how universities could
work with regional partners to capture vafaethe region (Benneworth, 2007).
Beyond ‘regenerative roles’ based on knowledgetabgation and knowledge
transfer, they argue, universities can play otimeme ‘developmental’ roles,

involving a stronger and more engaged regionaldadall of their activities such as
human capital formation, associative governancecaitdre (Gunasekara, 2006b). To
this aspect we now turn.

6. ‘Engaged’ universities: widening the ‘entreprenarial university?’
Recent literature on the ‘engaged university’ (@&dré&dn and Goddard 2000;

Gunasekara, 2006a; 2006¢c; OECD 2007) depicts aler@and more adaptive role for
universities. They are seen as enablers or ‘anumsitef regional development,
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embedding a stronger regional focus in their missmithin broad-based coalitions
of state and non-state actors. This includes théiboition of higher education to
social, cultural and environmental developmenty®ans of formal and informal
participation and external representation as aitutisnal actor in regional networks
of learning, innovation and governance (Boucher3200

Here the focus shifts from considering knowledg@sfer processes and systems to a
greater focus on ‘regional needs’ and adaptiveaiesgs by universities. This more
responsive role also implies a greater alignmetwéen the different university
functions and regional development trajectoriesh®athan undertaking the
traditional missions of teaching and research aseparate ‘regional’ third mission,
the regional focus of universities is here embeddedl the key functions: promoting
social inclusion and mobility, providing a base $&ill development, and stimulating
innovation through basic scientific resedfch

Such alignment of the three missions would regadtequate joining up of policies
and incentives at various levels of governanceh&ahan being regionally
‘bounded’, universities are seen here as complgarosations, nested within national
policy frameworks, trying to join up processes iffedent levels and integrate the
teaching, research and community elements of usityaregional engagement
(Charles 2006). Arbo and Benneworth (2006) devalopodel of multi-layered
governance for regional development featuringsatare the mutual influence
between HEIs activities and the regional policyivdrsities are expected to act as
integrative network nodes in a global-regional watton system in which the key
aspect here is the capacity to combine externalress and influences with local
needs (Bathelt et al. 2004; Benneworth and HOSP@03).

Albeit not new, this ‘civic’ role of universitiesals been of greater interest recently for
policy makers and university managers, who incregigisee it as a core element in
their organisational mission. John Goddard refethis phenomenon as the "re-
emergence of the civic university" (THE" February 2008). A primary focus on
national needs (in response to national fundingce®) and blue-sky research, he
argues, has given way in the 90s to greater adteidi the local and regional context,
partly triggered by greater awareness of the ingmae of universities for local
business communities and the quality of the lonalrenment for the attraction of
talent (Chatterton and Goddard, 2000). The 200heétfigcducation-business
interaction survey (Charles and Conway 2001) alreadealed an increasing
consideration by universities of the local and oegi area as significant to their
mission.

These developmental efforts are not unproblematie. OECD (2007) study “Higher
Education and Regions” reported the experiencelaéfions across 12 in mobilising
higher education in support of regional developmé&he study found relatively few
cases of successful engagement. These were ggremalll-scale, short term,
bottom-up initiatives, championed by key individaalhe study also identified a
number of barriers preventing the mainstreamingnobeddedness of these types of
engagement practices into wider regional policlégse included poor alignment or
joining up of national policies at the regionalégMimits to leadership within HEIs,
limited capacity of local and regional agents toigeolved with higher education
and inadequate funding and incentives (including-existent or inadequate metrics
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and monitoring of outcomes). In a comparative asrest of universities in
Australia, Gunasekara (2006a) similarly cites themitment of university senior
management towards regional engagement, the histdinkages with the region,
and the political and economic conditions amongntiaén factors influencing
regional impact.

Incentives and performance measurement of uniyegagagement in third strand
policies are seen by these studies as outdateshadequate. Measurement is based
on a limited set of metrics often unable to captdexelopmental’ activities, and even
likely to distort behaviour towards activities tlae easily measured. Further,
formula based instruments such as the Higher Ertuchtnovation Fund (HEIF) in
the UK would be likely to reward universities witletter demonstrable performance,
rather than directing funding to addressing HEIShwgreater challenges in terms of
regional development (OECD, 2007).

Limits to engagement also relate to the particgirgraphy and diversity of higher
education, and the number, scale and synergiesbathigher education institutions
within local or regional innovation systems (BouGi2903). New or modern
universities gave economic development a higharipyithan the older universities

in the 2001 Higher Education and Business engagesoevey (86% versus 44%)
(Charles and Conway, 2001). The OECD (2007) alggested younger universities
tend to present external mechanisms better swteddage with the region than older
institutions. Age also influences location: longstablished higher education
institutions have emerged and grown generallyrigdacities, whereas newer
institutions, often with a specific remit to seip@rticular territories, tend to be more
geographically dispersed. Furthermore, the typedegglee of regional engagement is
likely to differ according to the number of univigysestablishments in a region, the
significance of competition and/or collaboratioriviaeen them and the extent to
which they are embedded in a coherent regionalldpneent strategy (Boucher 2003;
Kitagawa 2004). Collaboration between universitsesonstrained by competition for
research funding, lack of support from and cohexarimational policies, weak
interest and the difficulty to agree on a cleaiision of tasks (OECD, 2007; May et
al, 2007).

This discussion reflects some key challenges forausities, not least their ability to
balance a broad range of new tasks against itgitnaal core mission. A ‘missing
middle’ seems to exist “between thessibilitiesrepresented in attempts to embed
universities in their localities and thealities of actual implementation”. (May and
Perry, 2006). Furthermore, an evidence base isngckeyond a handful of cases, on
the benefits and impacts associated with diffefembs of engagement.

7. Discussion and conclusion

Whilst is it is commonly accepted that universitieake a contribution to the
economic wellbeing of countries and regions, whatdw is the increased number of
additional roles they are expected to play. Nalyrethe extent to which universities
perform these roles would vary from country to doynand from university to
university. Given that, the paper suggests seveoalels of universities portrayed in
the literature, highlighting a different set ofes| influenced by different factors
(economic, structural, organisational, institutipmelitical), and manifested in

15



multiple mechanisms and scales of engagement. Ansungnis provided in table 1.
The issues drawn out in this paper make a coniobuts there are few studies
bringing together the diverse strands of literature

The missions ascribed to universities are seemagggssively expanding from
traditional activities such as teaching and regetoénclude market-oriented and
knowledge transfer activities, as well as non-eoagaontributions to the region’s
development. Further, linear or unidirectional irtigan the form of spillovers have
given way to bi-directional links, often mediategibhtermediaries such as TTOs and
science parks. University-industry links becomé,parRIS studies, of territorially
embedded, knowledge-sharing, networks of firmsyensities and other
organisations. Broader and more responsive denedopcoalitions of regional
stakeholders are highlighted by advocates of thgdged’ university as a means not
only of capitalising knowledge but also aimed gitaang value for addressing
broader regional socio-economic needs. Finallysittarations of space as functional
distance influencing the impacts of university egsl have given way to a more
endogenous or organic view of the territory inflaeig and embedding linkages, and
a certain ‘upscaling’ of activity (Benneworth, 2Q0ffom university industry links, to
territorially embedded knowledge networks and tdtrdevel relations intended to
capture and adapt knowledge to regional needs.

Whereas the idea of university industry interaci®not new, what is new is that
these interactions have become more formal, frecamhplanned (Vedovello 1997).
Indeed, mainly descriptive and empirical studiesh@economic impact of
universities have been followed by more normatypetanalyses of how best to
achieve this goal. The boundary-spanning role ofarsities is arguably best played
out within certain organisational arrangementsiastitutional configurations
embedding universities, industry and governmentthéumore, beyond knowledge
capitalisation, universities can play a more depedental role if properly mobilised
around problem oriented, multi-level developmerdlitions, involving different and
closely interconnected mixes of universities atiggi (research, teaching, knowledge
transfer, regeneration). In this case, third mis$imding, rather than directed at
single institutions, or at a regional level, mayedter targeted at a more diverse
configuration of networks at multiple geographieisi€s, multi-regional, local)
addressing different sets of specific needs.

These multiple roles do not substitute one anotaéner they are cumulative. Indeed,
universities often reflect all these goals to lessegreater extent: it is not unusual for
universities to include in their mission an aspiatoe worldwide leaders in research,
the active promotion of research commercialisasind ‘good citizenship’, i.e. the
promotion of economic development and entrepreguis their regions. This raises
concerns over potentially unrealistic expectatiovsr the capacity of universities to
fulfil all these roles. As Youtie and Shapira (2008.202) point out, “some
universities attempt to address these imperatiyesditing-on’ new activities, but
without fundamental restructuring and reorientdti¢Giurthermore, it is unclear how
much changing expectations placed upon universties reflection of policy
aspirations and how much they reflect changing esoa environments, evolving
specialisation strategies of and division of labloetween universities or different
regional contexts.

16



The literature reviewed in this paper providesch albeit fragmented and partial
account of HEIs regional engagement, and signalsdled for further research, one
that provides an integrated approach combining-fewel considerations, with
institutional and strategic issues affecting ursitexs engagement, and regional
specific determinants shaping localised interasti¢Giurthermore, a remaining
guestion is how to reconcile and manage the exp@etaon universities’ impacts
with the expansion and increasing diversity of lkigbducation institutions.
Universities differ in size, status, specializataond focus and thus a more nuanced
approach to characterising universities accordingell-informed, evidence-based
typologies is needed. Policy and research faifaltp comprehend the diversity of
universities, and yet this is fundamental to potiegign for, clearly, not all
universities should “aim for the same goals” (HMedsury, 2007; p.44).
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Table 1. Summary: Roles, determinants and engagenmaes of universities.

)

Model Main Role of Main Unit of | Directionality | Dominant Key factors influencing impact
universities analysis of engagement| methodology
Knowledge Producer of Innovation Unidirectional | Industrial Research Mansfield (1991); Beise and Stahl (1999
'factory’ scientific outputs (implicit) surveys intensity/inputs
knowledge Citation count | Geographical Jaffe (1989); Feldman and Florida); Anselin (1997);
Production proximity Anselin (2000)
function Industry sector Anselin (2000); Jaffe (1989); Fedainand Florida (1994)
analysis ;Cockburn and Henderson (2001)
Relational Exchange of Linkages Bi-directional | Industrial Size of firm Schartinger (2002); Cohen et al (2082ntana et al
university knowledge (implicit) surveys (2006)
Case studies | R&D intensity Schartinger (2002) Fontana et al0@0
Age of firms Laursen and Salter (2004); Cohen €2@02)
Openness of firms  Laursen and Salter (2004); Fengdial (2006)
Technical field / Meyer-Kramer and Schmoch (1998); Cohen et al (200!
Industrial sector D’Este and Patel (2007)
Scientists’ research
excellence/ D’Este and Patel (2007)
experience
Entrepreneurial| Active Intermediarieq Bi-directional | Surveys of Organisational Bercovitz et al (2001); Gill et al (2003); Siegeb¢
university commercialisation| (ILOs/TTQOs) | (explicit) university TT structures/forms  (2003), Markmann et al, 2005
role managers Managerial Siegel et al (2003); Jain and George (2007); Belerand
practices Shankerman (2007)
Faculty behaviour/ Siegel et al (2003); Lach and Shankerman (2003);
incentives
Systemic Boundary- Systems/ Triple-helix National and |Regional system Koschatzky and Sternberg (2000); Todtling and dlrip
university spanning role networks (univ, ind and | regional configuration 2005; Braczyk et al, 1998
government) | innovation Regional policy Kitagawa (2004); Coenen (2007)
surveys Institutional Etzkowitz and Leydesdorff (1997); Etzkowitz (2000)
Case studies capacity of
universities
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Engaged Developmental Spaces of Responsive Case studies| No. and synergies Boucher (2003); OECD (2007)
university role governance between
universities
University Gunaseraka (2006), Chatterton and Goddard 2000
leadership
Joined up policies/ OECD (2007); Gunaseraka (2006)
incentives
Type of OECD (2007); Boucher (2003); Charles and Conway,
universities (age, 2001)
location)
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