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Abstract
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1. Introduction

“In the study of technology transfer, the neoplane the veteran researcher are easily
distinguished. The neophyte is the one who is onfused.” (Barry Bozeman, 2000, p. 627)

The topic of this paper is the processes througitiwR&D collaboration with universities
affects a firm’s innovation performance. A largedp®f empirical studies confirms that the use
of academic knowledge is beneficial to technoldgaange, innovation and growth in the
private sector through new theoretical insightsy nechniques, and new skills of a kind that
industrial firms find difficult to provide themsedg. See Griliches (1979, 1986), Nelson (1986),
Jaffe (1989), Mansfield (1997, 1998), Henderssomle{(1998), Zucker et al. (1998), Adams
(2002), Zucker & Darby (2005). It has also beengested that regions with strong research uni-
versities have better opportunities to attract sungport innovative industries than other regions.
However, as Griliches (1994) notices, investigatihg importance of academic knowledge on
business activities is not a simple exercise. Int pae problem is due to difficulties in

constructing the experiments that would isolatectbrenection between science and innovation.

A number of quantitative studies confirm a positassociation between the university-industry
link and innovativeness at the firm level (Mangtiel998; Cassiman & Veugelers, 2006). In
particular, firms who collaborate with universitiase generally those who introduce the most
original innovations, whereas no general associdigtween collaboration and a firm’s ability to
introduce incremental types of innovation can bentb (Hanel & St-Pierre, 2006; Monjon &
Waelbroeck, 2003).

It should be noted that since the university calltalors is a selective group of firms, the results
reported above can be interpreted as mere cometatHowever, studies using counterfactual
estimation techniques to address causality issitescantrol groups seem to support the positive
impact of R&D collaboration on firms — at least foertain types of firms. L66f and Brostrém
(2008) report evidence from Swedish CIS data thataussity collaboration positively influences
innovation sales as well as the propensity to afiplpatents for manufacturing firms with more
than 100 employees. In contrast, whatever spetiitaf the empirical model, the data show no
significant association between university collatimn and the average service firm’s innovation
sales or propensity to apply for patents. Arvargtial. (2008), who perform a similar analysis on
Swiss data, do not distinguish between firm tyjpes,between different types of interaction with
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universities; research oriented and education&nted respectively. The authors find that both
types of interaction improve the innovation perfamoe of firms in terms of sales of
considerably modified products, research activitiesaddition also in terms of sales of new

products.

Despite this evidence on a possible positive effecany researchers emphasize that our
knowledge on the interaction between universitied mdustry is still limited and ambiguous.
The issue othrough what processdR&D collaboration with universities affects a firim far
from unambiguously resolved by previous researdll(eét al., 2003; Jacobsson, 2002; Fontana
et al., 2003). In particular, the role of univeysielationships to strategic management in an ‘open

innovation’ context remains under-researched (Park&Walsh, 2007).

As documented by Chesbrough (2003), many firmsrereasingly active in
managing external R&D relations. The objectivehis paper is to contribute to the
understanding of how knowledge transfer betweewnausity and industry may lead
to increased innovation performance in a firm. &ntjgular, given that the literature
on university-industry relations tends to extrapmlandings from studies of the US
to non-US settings, we see a need to exploredhigiin a European setting. Both
the institutions of higher education themselvestaedegal framework as well as
the culture of industrial R&D has been found tdatibetween continental Europe
and the US.

We explore the relationship between universityatmration and innovation
performance through interviews with R&D managerd5rfirms.The respondents’
firms were randomly selected for interview amondiahs engaged in formalised
R&D relationship with two Swedish research univieesiin the period 2003-2005.
Drawing on this material, we suggest that suchraatigon supports five distinct
R&D management tasks. Rather surprisingly, theiopithat the main benefit of
the relationship is that it helps the firm builcddamaintain its capacities for R&D is

as common as the opinion that collaboration geasm@increte results that are
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useful for the firms’ R&D activities. We also fintlat collaboration with a
university helps some firms market an innovativedpict, which is an aspect of

university-industry interaction largely ignored previous studies.

The rest of the paper is organised as follows.i@e& reviews the explanations for
how university collaboration may affect innovatijperformance, as offered in
previous literature. Section 3 presents results facseries of interviews. Section 4

concludes the paper.

2. Explanations of Collaboration Effects

In this section, we review empirical studies on lihk between university-industry collaboration
and firm innovation performance, pointing out someneral lines of argument for why
collaboration may help a firm perform strongly aeavator. We also state that the heterogeneity

of innovation processes motivates different anedytapproaches.
2.1 Transfer of technology from university

One strand of the literature considers the podsiltiat technology transfer from universities to
the industry can enhance national, regional amd §rowth. The term ‘technology transfer’ has
been established in the literature of economistsanagement scholars, sociologists,
anthropologists and related fields of social sae(®ozeman, 2000). Technology transfer in its
most general sense is often used as the ultimatersal ultimate objective ddll R&D related
interaction. Etzkowitz (1998) uses the followingfidgion of technology transfer between
universities and existing firms, which we beliewagrlly well reflects the most common use of the
term in the literature on innovation studies: (i¢ froduct originates in the university but its
development is undertaken by a firm, (2) the conmmérproduct originates outside of the
university, with academic knowledge utilised to noye the product. Common to both
definitions is a perspective of the university ascairce of knowledge or technology which is

transferredto the firm.

The first of Etzkowitz’ two definitions is roughlgentical to the most basic of all conceptual

models for firms’ utilization of university researcthe one nowadays frequently referred to as
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‘the linear model’ or as technology transfer in m®st narrow sense. According to this view,
technological development in firms draws from theolp of research results produced at
universities. Although the view that universitieave a major economic role to play as
disseminators of research results to firms andadiergial (academic) entrepreneurs has faced
extensive criticism (Cohen et al., 2002; AgrawaH&nderson, 2002) and the basic linear model
has been declared invalid and ‘dead’ numerous ti{8&skes, 1997; Rosenberg, 1994) it is still
influential in both academic and policy-related alels. Recent papers devoted to the resurrection
(or re-formulation) of the linear model include @as et al. (2002) and Etzkowitz & Goektepe
(2005). An unusually precise model of how firms d&f#nfrom organised relations in a strongly
linear fashion is presented by Siegel et al. (2008 authors depict the transfer of a technology
from a university to a firm as a one-way chain fr8gientific Discovery via Patenting to License
to Firm. Colyvas et al. (2002) also assume thatesmsearch results have a value for industry in
a way clearly influenced by the linear model. Thiegcribe two types of university inventions:
those that are “ready to use” for a firm and thdlat need further development to be

commercially useable.
2.2 Collaboration that givesthefirm increased capabilitiesto learn and to innovate

A few studies on research joint venture (RJVS) refiom motives for participation of a more
indirect nature than the direct exploitation of wersity IPR. Hall et al. (2000) document two
broad industry motivations, the first being accésscomplementary research activity and
research results, the second access to key unweesisonnel. Caloghirou et al. (2001) report
from a large set of RJVs established in the cordéxte European Framework Programmes over
a period of fourteen years, that the main motivafar firms is to achieve a “positive impact on
their knowledge base”. Hall et al. (2001) take g@afeng point in data from the Advanced
Technology Program (ATP) funded by the US governme&hey find that “industrial research
participants perceive that the university couldvie research insight that is anticipatory of
future research problems and could be an ombudsan#aipating and translating to all the

complex nature of the research being undertaken.”

! While the latter studies cover a broader set #éiborative projects and can be expected to be mgmesentative
than the single case, the type of publicly sporspregrammes which they document are not fullyesentative of
firm’s R&D collaboration with universities. Hall el. (2001) note that ATP projects are supposézkto
characterized by “high social value and high riekplve largely generic rather than largely protaig technology,
and be at such an early stage in developmenthtbaethnology is not easily appropriable”.
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The ability of a firm to exploit external knowledgeas sucessfully conceptualised by Cohen &
Levinthal (1989, 1990). Their concept of “absorptivapacity” was presented as an intangible
asset created by research investments, in thaardseactivities facilitate creation of internal
competence and of useful network that allows thma fo identify, assimilate and exploit external
information. Important aspects of such a capacigiudes abilities to remain oriented about
relevant technological development and to locatergmg sources of valuable technological
knowledge. As argued by Lim (2000) and Howellsle{2003), cooperation with both academic
and commercial actors can be a way for the firfouitd such absorptive capacities. One possible
conclusion to draw from this literature’ is thaetfirms’ cooperation with universities should
primarily be seen as a way to increase the firrb'sogptive capacity and, indirectly, its ability to
technological, market driven development. This hlgpsis seemingly fits with the finding that
with possible exception for certain emerging “scebased” sectors, the primary sources of
impulses to innovation can be found among custonsergpliers and, to some extent, competitors

rather than in universities (Fontana et al., 2008yorick et al. 1995).
2. 3 Collaboration that allows the firm to manage costs and risks mor e efficiently

A growing strand of research literature recognides outsourcing rationales impact firms’
decisions also in the area of R&D (Gerybadze & Re$®899; Harryson et al, 2006; Lambert,
2003; OECD, 2001). This development is driven bteadency towards greater and broader
knowledge needs to ensure competitiveness andsbyiidtaneous pressure for effectiveness and
focus (Gerybadze & Reger, 1999). Barnes et al. Zp0hd that “part of the attraction for
companies entering into collaborations is thataege can be conducted that could not otherwise

be justified in-house, since it provides a meanshafring the cost and risk of the work”.

The decision whether to perform a certain taskdmsor outside of the own organisation
(outsourcing) is traditionally driven by a simuléaus analysis of costs and risks for the firm. In
our case, the choice to work with a university nallgw a firm to share research costs with the
university, other companies and/or public sourdes.regards the risk factor, the decision to
outsource R&D can be understood as a mean to dheidisk inherited in building internal
competence in a certain field that is potentiathyportant, but that may later prove less lucrative,
i.e. to avoid technological lock-in (Nelson, 198®si, 1988).



As a tool for cost and risk management, outsourbelgaviour may lead to greater efficiency. It
is worth noting that since collaborating firms g@enerally found to invest more in innovation
than other firms (Laursen & Salter, 2004; Fontahale 2006), we should avoid interpreting
efficiency gains from collaboration as mainly a wayreduce long-term costs for innovation, but

rather as a way to afford continued investments.
2.4 Thetransmittal mechanisms

While there are extensive evidence that the flovkrudwledge between the academic and the
industrial sector is important, Kim et al. (2005)daothers have noticed that little is known about
the transmittal mechanisms. In part the problengs dure to the fact that transmission is a
complex process that involves many variables ioteyas that are understood very imperfectly.
Therefore, as Pavitt (2005) suggests, the pracheakfits of most university research emerge

from processes that are roundabout and indirect.

Another difficulty in the inadequate accountingtbé interactions between university research
and commercial firms is the heterogeneity in theiration processes. The nature of knowledge
requested differ greatly between (i) different s&g the product cycles, (ii) different fields of

specialisation, (iii) small and large firms, (ivjogess and product development, (v) knowledge-,

labour and capital intensive production and (vijlmen manufacturing and services.

Given the intrinsic problems tracing the channels koowledge dissemination between
universities and firms, it is not surprising thia¢ fiterature does not offer a robust explanatan f
how collaborative efforts are realised into incezhsnovative capacity of firms. We believe that
the lack of systematic study of these importantectff is caused by a rather natural
methodological problem: the problem of connectingeéfect found on the general level through
statistical analysis to its causes is clearly egldb the strengths and weaknesses of the respectiv
research methods useduch of our current understanding of university-industry linkages are based

on innovation surveys and on quantitative output data (patents, bibliometrics, etc). Resent literature
(see for instance Phan & Siegel, 2006) suggestsinldactive, qualitative research can be a
useful approach to study through what processe® R&llaboration with universities affect
firms’ innovation processes and how the effectigsnean vary across different types of

initiatives.



3. Data and Methodology

We have performed semi-structured interviews wi&DRmanagers at firms with collaborative
experience. To avoid biased results, we need toradhe selection of firms. We therefore apply
a random sampling method. For availability reaseves,use the full lists of firm collaborating
with two leading Swedish research universities;Rlogal Institute of Technology (KTH) and the

Karolinska Institute (K1) as starting point for stéelectiorf.

From data supplied by the two universities, we itiexdl firms who paid a total sum of at least
100.000 SEK(app. €9.500) in connection to research collaboration with eitioeie of these
universities during the period 2003-2005. 138 firmere identified in this manner. 34 firms
collaborating with KTH and 29 firms collaboratingtivKI were randomly selected, giving us a
stratified group of 66 firm8.The relative sizes of the two strata corresponithéorelative size of

each group in our total sample.

For twelve firms collaborating with Kl, we were nable to conduct interviews (either the Ki
researcher or the identified person at the firmietbis to interview her/him, or the information
about a proper contact at the firm could not beieetd). For two of the interviewed firms,
interviews showed that the collaboration is notrel@sely coupled to innovation activities in
these firms. For three further firms, interview ealed that collaboration is limited to clinical
trials. Since we believe that these firms would indicate university influence in innovation in
the typical innovation survey from which the effeaf collaboration is derived in previous
literature, these five were removed. We are thfisnligh a final stratum of eleven firms. Most of
the twelve first-mentioned twelve that did not leaAdther were identified as clinical trial
collaborations, so we do not think that the in@uasof these respondents would have given us
reason to question the results of the analysisatiegresults were also given from attempts to
contact six firms who worked with KTH, lending usfiaal stratum of 28 firms. The data
presented here thus represents 45 firms, whichastaa third of the total group of collaborating

firms meeting our requirements.

% Universities are often unwilling to provide full lists of their industrial collaboration partners and details on how much
money that has been paid by these firms to the university. However, in Sweden Universities are obliged to provide such
information by law.

% The stratification was motivated by a need to balance the study between the needs of firms collaborating with a typical
engineering university (KTH) and a typical medical university (KI) respectively.
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For each of the selected firms, a university redearcollaborating with the firm was identified.
The researcher was asked to identify the propeiacoperson at the firm; a person who was both
personally involved in the collaboration and whal fsgnificant influence over the decision to
enter into this particular university collaboratigdf the 45 persons identified in this manner, 15
were classified as “project managers”; i.e. whitrfprming certain R&D management tasks,
they were personally active in operative R&D prtged7 were classified as “R&D managers”,
since they were primarily tasked with managementhef R&D organisation of the firm. The
remaining 13 were “general managers”, performirgabder management functions than R&D. A
first result of this study is thus the observatibiat beyond the typical relation between an
industrial and an academic researcher, firms marglggons to universities from very different

levels of organisational hierarchies.

The firm contact persons were asked to participagemi-structured research interviews, lasting
between 45 and 120 minutes. Most questions welgspHdrin an open-ended fashion, but in some
guestions the respondents were asked to assestem@eaint or an effect using a four-point Likert-
scale. In five cases where an operational R&D ptojeanager in a firm with extensive R&D
was identified, a second person at a corporate R8dhagement level was interviewed as a
means to control for differences in perception leemv operational and top-level managers.
Interestingly, these additional five interviews gaaccounts strongly in line with those provided
by the first respondent.

4. Perceived Effects of R&D Collaboration

We now proceed to report results on of how theabalfating R&D managers perceive that
collaboration helps the firm innovate. To keep aerview of the cases, responses from both
open and closed (Likert-scale) questions were asdesand each respondent classified in a
number of dimensions. A set of themes derived fribi narratives of our respondents are

presented in Table 1.

Themes in narratives about what benefits R&D managers perceive to gain from Percentage of R&D
university collaboration with the Royal Institute of Technology and/or Karolinska managers confirming the
institutet university. presence of such effects
Facilitates important learning effects 56

Provides impulses to innovation 44

Allows firm R&D experts to keep in touch with related research development 42

Opportunities to access particular expertise for problem solving 40

Creates legitimacy towards scientific community 38

Allowing long-term recruitment 38




Collaboration considered a cost effective alternative to internal work 27
Collaboration an attractive alternative to setting up new line of research internally 24
Affect university agendas 20
Creates legitimacy towards costumers and/or regulator 20
Allows the firm to keep track of relevant sources of competence (screening) 18
Developing new technology in partnership 18
Access to equipment 13
Develop innovation originating in university 11
Facilitates marketing of innovation 4

Marketing the product and associated methodology of an academic researcher 2

Table 1: Themes developed from interviews

We interpret the heterogeneity between respondéisfdayed above as arising from different
objectives and opportunities of the involved firm&hile differences between sectors and
between firms with differing sizes and researchaniggtions clearly are important determinants
of the particular benefit found from interactiontlivuniversities (Nelson, 1986; Meyer-Krahmer
and Schmoch, 1998; Santoro and Chakrabarti, 200@)analyse the interviews so that the
different themes and differing views on the aspet#tineated above are related to which
management task the respective project is coninpub. Five such management tasks seem

most relevant from our interviews.

A first critical management task is to ensure tteg firm builds capacities for R&D in the
extended firmThat means first and foremost that proper conmegts need to be available in the
firm and that R&D personnel must be properly upedadn relevant developments in science and
technology. As indicated in Table 1, universitylabbration is found to be perceived as a means
to these ends. But it must also be ensured thatplemnentary competence is available in
potential partners or through commission in then® external contact network. In some cases,
firms may for example want to affect agendas ofersity researchers in order to secure future
collaboration and recruitment opportunities. Fumthere, the firm may need to perform
competence screening activities of academic competeand possibly develop necessary

legitimacy as a scientific collaboration partner.

Three further general tasks of R&D managers conttexrilow of projects. Firms need igentify
opportunities for innovationContacts with universities may provide such ofyaties, often in

the form of serendipitous impulses. In the extrerage, IPR developed at the university can be
spun-in to the firm. In order to take the necessaep from identification of opportunities to the
formulation of a feasible R&D project, the firm miseto dispose over the necessary competencies

and resources. R&D managers furthermore needdoess the needs of current R&D projedts
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such efforts, it may be necessary to access pkatienternal expertise, e.g. found in universities.
In some cases, firm R&D personnel may work in jgmbjects with university researchers.
Access to particular equipment found in academstitutions may also be needed. For process
innovation, this step may mark the last in the iratmn chain. For product innovations, however,
the potential business value created through R&EBrgsses must be realised: firms need to
market innovation Somewhat surprisingly, our interviews suggestt tballaboration with
universities may facilitate also this task. Oneetygf example found in our interviews is the
medical firms for whom leading academics are imgnaropinion leaders, whose recognition of a
newly developed may influence both regulation aadyecustomers. Another example is firms

for whom academics are an important customer group.

An overarching task for R&D managers is to perfaiinof the above four tasks that lie under
their direct responsibility whilenanaging costs and risk levelSollaboration with universities
may in this context for example be an attractiterahtive to setting up internal resources when a
firm seeks to develop a new line of R&D outsidepitssent knowledge base. Joint ventures with
universities and other firms in research consastialso reported to be a cost effective way to
manage non-competitive, exploratory R&D. Intereglyin a few respondents in larger firms
indicate that the opportunity to leverage R&D motigypugh university collaboration supported
by the government or by other actors can be a wepprtant instrument in the constant struggle
for R&D funds within multinational corporate struces.

Our interviews thus suggest that collaboration witfiversities can be used as a tool for five
R&D management tasks. These tasks represent chediéhat must be managed continuously
and simultaneously. In Table 2, these tasks atigatefrom the themes derived in Table 1. Table
2 thus illustrates the multitude of mechanisms ufgfowhich university-industry collaboration

may enhance the innovative performance of the firm.

R&D management tasks Themes in narratives about what benefits R&D managers perceive to
gain from university collaboration with the Royal Institute of Technology
and/or Karolinska institutet university.

Build capacities for Facilitates important learning effects
innovation Allows firm R&D experts to keep in touch with related research development

Affect university agendas

Allowing long-term recruitment

Creates legitimacy towards scientific community

Allows the firm to keep track of relevant sources of competence (screening)
Identify opportunities for Provides impulses to innovation

innovation Develop innovation originating in university
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Marketing the product and associated methodology of an academic researcher
Address the needs of current | Opportunities to access particular expertise for problem solving
R&D projects Developing new technology in partnership

Access to equipment
Market innovations Facilitates marketing of innovation

Creates legitimacy towards costumers and/or regulator
Manage cost and risk levels Collaboration considered a cost effective alternative to internal work

Collaboration an attractive alternative to setting up new line of research
internally

Table 2: University collaboration as a feasibletool for five R& D management tasks

To exemplify how different collaborations are retedrto support different R&D management
tasks, we present four of the 45 university-enteepecollaborations studied in this paper. The first
two cases illustrate relation to the universitisedito build capacities for R&D. In the first case,
this goal was met through consultation with experta related knowledge field, in the second
through exploration of a complementary knowledgseb&he second case also shows how the
firm used collaboration as a mean to manage costgisks of R&D, and how the firm planned
to use collaborative projects to generate oppaiasifor innovation. The third case illustrates
how collaboration is used to address the needsroéat R&D projects. In the fourth case, we see
an example of how a firm seeks to use a collabaratelation both to market an existing

technology/innovation and to identify opportunitfes future innovation.

Case 1: A medium sized firm in the biotechnology sector

The firm sees collaboration with leading acaderagearchers as critical to its ability to scan the
development of the biotechnology field and to btiild capacity needed to assess and develop
the ideas that evolve internally. The use of sumttacts applies both to early phase R&D and the
clinical phases. The respondent reports the fisa alns some well-defined projects with
university researchers where concrete researchsesa expected, but sees these kinds of

contacts as less critical.

Case 2: A large manufacturing firmin the pulp & paper business

The firm had a narrow, ‘traditional’ set of R&D cpretencies associated with its main products.
In a recent strategic remodelling of its R&D prases the firm sought to concentrate its internal
R&D expertise even further. However, managemenée&pced a need to scan new
developments in broad scientific areas such as&eiichemistry, nanotechnology and
biotechnology, as it was felt that advances indghtagas could likely impact their business. A
concentration strategy therefore had to be comptésdewith a strategy for increased and more
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organised collaboration with universities, amontgeos the Royal Institute of Technology.
According to the respondent, hiring own expertiséhe area of biotechnology had been
considered as an option, but that strategy woupdyiroonsiderable costs and create the risk that
the firms acquired competences it was still noesuwould really need, collaboration was seen
as a more fruitful strategy. The firm, which wastgypassive in the relation to the Stockholm
university, planned to initiate an exploratory pugnture collaboration project with university
researchers, should the collaboration lead tod@etification of a specific opportunity.

Case 3: A large manufacturing firm in the business of e ectronic equipment

Due to military connections and therewith assodiaieeds for secrecy and due to the very
special types of facilities needed for product dieent in the firm’s line of business, the firm
is not a very frequent collaborator. However, tin@ fhas identified an innovation opportunity
that can only be explored through further developinoé a generic technology. This task
demands knowledge of theoretical physics, in whiehfirm has no expertise of its own. By
collaborating with researchers at the Royal Insgitaf Technology, the firm is able to pursue the
development of the technology, which has possipf@ieations in a number of the firm’s product

lines.

Case 4: A large computer systems firm

The firm engaged in a collaborative effort with Kiamska institutet, where firm equipment and
expertise were used in the establishment of a maitre for research on the human brain. This
interaction, which was coordinated by the firm’sdbsales and marketing organisation, was
motivated by a wish to investigate new areas irctvitine firm’s technologies for large-scale
computing capacity may allow it to respond to enrmeggnarket needs and to win possible
marketing advantages.

The suggestion that effects and drivers for unitserisdustry interaction can be
studied from the perspective of shifting R&D managet tasks represents a shift
in attention, as most previous studies on extéR&dD relations have considered
how modes and effects differ between firms or indes. Further evidence that
project-specific issues are important determinahtgenefits from R&D interaction

were recently presented by Howells et al. (2008)estigating the benefits of
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university interaction from the perspective of R&Dategy also has revealed a
broader potential scope for the role of universigustry relations than captured by
most previous studies. We therefore argue thatdheeptualisation of Table 2

provides a useful framework for further studies.

5. Which effects are most important?

We next qualify the analysis by discussing whicpety of R&D management tasks that are the
most common underlying drivers for university iateion among the selected group of firms.
Three questions of prioritisation were discussethvall respondents, revealing interesting

differences within the studied group of firms.

A first issue of interest concerns the respondemisiv on which of two aspects that are
considered most important in the relationship te ®tockholm university: (1) to generate
concrete results that are useful for the firm’s R&Rivities or (2) to build capacities for R&D in
the extended firm? 17 respondents emphasise #teaBpect, 18 respondents the second aspect

and 10 indicate that both are equally important.

A second issue concerns where in the innovationgases of the firms that concrete results from
collaboration are perceived to be important. The r@gpondents that assigned significant
importance to the creation of concrete resultsulder the R&D activities of the firm in the
previous question were asked to describe a typroabvation cycle in their R&D context.
Typically, such a cycle can be generalised intedhtonsecutive stages: opportunity generation,
development of identified opportunities and a fipahse, consisting of e.g. validation of product
characteristics and other preliminary marketingm$f The respondents were asked to indicate
whether or not the relation to the university iro&holm was useful in each of these three
phases. Half (13 of 27) of the group stated thatllte were important in the first of the three
phases, two thirds (18 of 27) stated that resuieevimportant in the middle phase and a few (5
of 27) that results were important for the finaVel®epment phase, closest to the market.

A final issue concerns whether it would have beessjble to obtain equivalent benefits from a
project run in-house, with reasonable limits onjgebtime and cost? Respondents from 21 out of
45 firms agree that an in-house activity could hbeen a feasible option, in many interviews
spontaneously remarking that the choice of extecolaboration is related to considerations of
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reducing the costs and/or risks involved (see tast themes of Table 1). We interpret this
finding so that a significant share of the collaime relationships studied here helps R&D

managers manage cost and risk levels.

Interview results on these three issues are suragthin Table 3The five propositions of Table 3

map directly to the five management tasks identified in the previous section. Table 3 thus offers
judgement on which of the R&D management tasks that are perceived as most frequently supported

by collaboration with the two Stockholm universities. Interestingly, the R&D managers emphasise
the indirect effects of university interaction suah building capacities for R&D in the extended
firm and managing costs and risks at least as nagcthe direct effects manifested as concrete
results for R&D.

Proposition Management Agrees
task (percent)

“To build capacities for R&D in the extended firsiat least aBuild capacities | 62

important as to generate concrete results thatuaedul for| forinnovation

firm’s R&D activities”

“To generate concrete results that allows us tontifje| Identfy 29

opportunities for innovation is an important gaimonh | oPpPortunItes

collaboration” for innovation

“To generate concrete results that allow us to esllthe needsAddress the 40

of current R&D projects is an important gain frg ppeds O;&D

collaboration” rojects

“To generate concrete results that allow us to weigridarket 11

innovations is an important gain from collaboration {nnovations

“It would have been possible to obtain equivalegrtddfits from| Manage cost a7

a project run in-house” and risk levels

Table 3: Statements about the most important aspect of relation to university

To make a preliminary investigation of whether firmanage collaborations associated with the
different management tasks from different levelste organisation, we investigated how the
position of the respondent was related to all thesees described in this section. Somewhat
surprisingly, no relation was found; project manageted the need for concrete results from
collaboration no more or no less than R&D managergeneral managers, and R&D managers
referred to cost/risk management argument equedlyuent as general or project managers. As
previously mentioned, the five cases where theestants of project managers were checked
against those of R&D managers also revealed no rndiferences. Taken together, these
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findings suggest that the views presented in thisien are more than an artefact of our method

for selecting respondents.

It should be noted that one view of how interaction with universities helps a firm to succeed as an
innovator that we expected to find is absent from the analysis: we only find marginal evidence that
tirms are able to exploit and market innovations or technology originating in the university. The 27
firms whose respondents indicate that the firm seeks to add new technology to their knowledge
bases through the interaction with the universities mainly achieve this goal through co-production
and/or outsourcing arrangements than through transfer of “off the shelf” technology from
universities to the firm. This finding stands in stark contrast to the priwvai notion of
“technology transfer” in its original, narrow senas a key mechanism behind the economic
impact of university research, but is fully in limeéth previous research indicating that ideas for
innovations come from customers, clients and (imesalegree) from competitors much more

frequently than from contacts to universities (feowt et al., 2003; Klevorick et al., 1995).

6. Summary and conclusions

This paper set out to contribute to improved cohgajsation of the processes through which
collaboration with a university helps a firm becomere innovative. Recognising a gap in the
literature between studies of effects enjoyed bdiaborating firms and the study of rationales for
university contacts as part of an open innovatiaragigm, we have suggested that the two ends
of this chain of evidence can be connected thraiayiteptualisation of university interaction as

potentially supporting five distinct R&D manageméaks.

We report results from semi-structured interviewshw5 randomly selected firms collaborating
with two universities in Stockholm, Sweden. Additoagemerging evidence in the literature, our
analysis suggests that collaboration is perceigeh@st strongly contributing to the development
of the firm’s capacities for R&D and to successhdnagement of costs and risks associated with
R&D. Interestingly, we find that beyond the commpomivoked “learning” argument found in the
literature on how university interaction may in@edhe capabilities of a firm, collaboration can
also allow firms to strengthen their innovationwetks and manage their human capital. In
particular, collaboration with universities is peired to help firms build the capabilities
necessary to successfully translate market opptigsirevolving from within the firm or from
contacts with other firms into technical or orgatianal problems. These findings call for further
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studies of how firms use relations to public reskao build capacities for R&D, from the

perspectives of both firm management and publicpol

This finding that half of the interviewed R&D mareag perceived the above kind of indirect
benefits of collaboration more important than ouaty important to the creation of new R&D
results through collaboration suggests that thegiieg focus of the literature may be overly
restricted. In particular, it illustrates how a @igcon IPR transfer as main outcome of university-
industry relations may be misleading in a contdxbmen innovation. The analysis of university
relations from the R&D strategy point of view opemg for a re-conceptualisation of how
university-based knowledge creates economic valweknowledge-based economy, by adding a
view on wider set of effects from interaction tmaay arise within established firms to existing
studies of spin-off firms and academic patenting.

For half of the studied firms, R&D managers alsporé that concrete results generated in
interaction create important benefits for the firmhich motivates the interaction with the
Stockholm university. Typically, these results ased in existing R&D projects or as enablers of
future projects. However, a novel finding of thisidy is that university interaction may also
facilitate marketing of innovations, typically imat the involvement of academic scientists
creates legitimacy towards costumers or regulatorssome cases, firms are also found to

collaborate with universities to investigate mankgtopportunities for existing technologies.

The studied cases of interaction are managed fifereht organisational setups within the firm.
About one third each of all collaborations are bynoperative project managers, dedicated R&D
managers and general managers, respectively. Wendrevidence that the perceived benefits of
university collaboration differ between these thgeeups of managers, which indicates that the
conceptual framework presented in this article igahd basic representation of firms’ use of
contacts to universities rather than an artefath®fprocess used to identify respondents. But this
shifting organisation of university interaction@lgoints to an important area for further research.
By focusing attention on the management forms wh-finiversity relationships, we can win
further insights about when and how firms can hesé relationships to draw on the full scope of
benefits identified in this paper rather than sgttip different interfaces for each of the différen

management tasks that collaboration can potensallye.
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