Collaborative networks for radical innovation: A science-to-business marketing
approach to scientific knowledge commercialisation

Abstract:

The commercialisation of scientific knowledge has become a primary objective for
universities worldwide. Collaborative research projects are viewed as a key to successfully
achieving this objective and spur radical innovation. The establishment of collaborative
networks for radical innovation within these complex multi-stakeholder research projects,
however, remains under-researched. This paper is based on case study evidence from 82
stakeholders in 17 collaborative radical innovation projects in Irish and German universities.
Utilising qualitative interviews with multiple stakeholders including principal investigators,
centre managers, technology transfer managers, industry partners and government funding
agents enables analysis of the true value of the various stakeholders’ roles. It incorporates a
holistic view of the process, as opposed to prior research which has tended to report findings
based on analysis of one or two stakeholders. This article explores why and how
collaborative networks for radical innovation are established from a multi-stakeholder
perspective. It finds that (a) principal investigators play the main role in establishing trusting
stakeholder relationships and (b) stakeholder satisfaction and loyalty contribute to the
establishment of stakeholder retention. The findings suggest that in order to create
collaborative networks for radical innovation it is important to retain industry partners and
other stakeholders through repeated joint projects. Overall, the study reaffirms that
collaborative stakeholder networks are a key conduit for radical innovation due to network
capabilities. Finally, the implications of these findings for future research are discussed.
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INTRODUCTION

In comparison with the US, Europe has lower levels of industry-university engagement. The
EU has lower overall levels of R&D expenditure and this is particularly noticeable in terms
of industry research. In 2006, EU R&D expenditure represented approximately 1.8% of GDP
as opposed to 2.6% in the US and 3.4% in Japan. This gap is primarily due to the € 60 billion
a year additional industry spending in R&D in the US (European Commission 2008). One of
the reasons for the strong performance of the US has been the strong exchange between
industry, and particularly high-tech industries, and academia’. This exchange between
science and industry is a necessary prerequisite for radical innovation (Kaufmann and
Toedling 2001; Pittaway et al. 2004) and has attracted considerable interest to the role of
relationships, networks and interactions in the process of bringing ideas to the market and to
commercialise knowledge (Story et al. 2009; Pittaway et al. 2004; Porter and Ketel 2003).
Radical innovation, unlike incremental innovation, is characterised by high technical, market,
organisational and resource uncertainties. While companies are very good at developing and
commercialising incremental innovations, they face difficulties when taking on radical
innovation projects as they need diverse abilities to overcome these uncertainties (Leifer et al.
2001). In order to deal with these uncertainties and to acquire different necessary
competencies, radical innovation projects require new partnerships between political actors,
businesses and higher education institutes including principal investigators (PIs), technology
transfer office (TTO) managers, centre managers etc. Polanyi (1966; 1967; 1974) states that
scientific knowledge transfer is only possible with communication and interaction between
all stakeholders, as tacit knowledge (embodied and embedded in individuals such as Pls and
social networks) is needed to transfer the explicit knowledge. Consequently, effective
interaction is a prerequisite for knowledge transfer and thus radical innovation success.

Multi-level interaction has not been studied in the required depth. While the
contribution to the understanding of linkages is growing (Howells 2006; Azagra-Caro 2007,
Bozeman and Gaughan 2007; Kodama 2008; Wright et al. 2008; Adler et al. 2009; Hoye and
Pries 2009; Levy et al. 2009) little emphasis is placed on the establishment and management
of relationships in order to effectively build networks for radical innovation and the
commercialisation of scientific knowledge. This paper uses a multi-stakeholder analysis to
analyse how stakeholder relationships are established and managed in order to effectively
build collaborative networks for radical innovation.

The paper is novel both in terms of its theoretical approach and research design. It is
one of the first to use a relationship marketing framework to examine collaborative networks
for radical innovation. Thereby, it contributes to the university commercialisation literature,
the relationship marketing literature as well as to the literature on radical innovation.
Consistent with the theoretical approach, a holistic research design is employed which
incorporates all stakeholders in the collaboration process including: Pls, TTO managers,
university research centre managers, industry partners, and government agents, as opposed to
prior research which has tended to report findings based on the analysis of one or two
stakeholders.

The findings highlight the role of individuals, and in particular Pls, in the radical
innovation network. Central to the process are the PI’s expertise and their ability to build
trusting relationships with industry partners. Stakeholder satisfaction and loyalty contribute to
the establishment of stakeholder retention. The findings suggest that it is important to retain
industry partners and other stakeholders so as to create collaborative radical innovation

! High-tech firms are 28 times more like to undertake R&D than low tech industries (European Commission:
2008).



networks. Overall, the survey reaffirms that collaborative stakeholder networks are the
conduit for radical innovation due to network capabilities.

The paper is structured as follows. In the next section the literature on radical
innovation and university entrepreneurship is reviewed, focusing on aspects relevant for
scientific knowledge commercialisation. Then relationship marketing as an approach is
discussed and the theoretical constructs are specified. Section 3, outlines the research
methodology and context. This is followed, by the findings in section 4. The paper concludes
by discussing the implications of the findings for university industry collaboration and
comments on the usefulness of relationship marketing framework employed.

RADICAL INNOVATION AND THE UNIVERSITY ENTREPRENEURSHIP
THEORY PERSPECTIVE

Innovation and the different forms of innovation have been studied by many scholars. This
paper is concerned with radical innovation. Radical innovation is characterised by high
uncertainties about the outcome, long-term high investments but with the potential to create
new markets or to restructure existing markets (Leifer et al., 2001; O’Connor and
McDermott, 2004). The radical innovation domain is regarded as being of utmost importance
for economic growth (Tellis et al., 2009) and radical innovation has garnered considerable
interest in the role of relationships, networks and interactions in the process of bringing ideas
to the market and commercialising knowledge (O’ Connor, 1998; Leifer et al., 2001; Sood
and Tellis, 2005; Tellis et al., 2009). This is not only evident in the business-to-business
sector but also in the science-to-business sector (Ingemansson and Waluszewski, 2009;
Waluszewski, 2009). Universities are key sources of national and regional economic
development are often claimed to be the source of radical, breakthrough technologies within
collaborative networks (von Hippel, 1988; Mansfield and Lee, 1996; Etzkowitz et al., 2000;
Porter and Van Opstal, 2001; Rothaermel et al., 2007). Story et al. (2009) argue that radical
innovation endeavours require different resources and competencies than other forms of
innovation. For radical innovation and the commercialisation of the ideas stemming
therefrom, it is important to understand the links between universities, technology transfer
offices, industrial partners and governments and impacts of those links (Howells, 2006;
Azagra-Caro, 2007; Bozeman and Gaughan, 2007; Kodama, 2008; Wright et al., 2008; Adler
et al., 2009; Hoye and Pries, 2009; Levy et al. 2009;). The paper draws on university
entrepreneurship theory to examine stakeholder relationships and networks for radical
innovation and scientific knowledge commercialisation. The literature reveals that there are
several theoretical approaches to commercialisation of radical technologies but there is no
general consensus about the meaning of the commercialisation of university research. In the
broadest sense, commercialisation can best be described as a process. This commercialisation
“process usually occurs through a complex interplay between different actors and
mechanisms” (Waagg et al. 2001:119) and can be identified as a procedure of transferring
and transforming theoretical knowledge into commercial value.

A popular approach amongst researchers in the field (Roberts and Malone 1996; Jolly
1997; Ndonzuau et al. 2002; Siegel et al. 2004; Spilling 2004; 2008) is to present the
commercialisation process as a stage model. Spilling (2004; 2008) argues that a stage model



implies a form of linearity for an easier understanding, but that interaction happens between
the stages and that it will always start at the point of the existing knowledge base. Given the
range of stages presented in the literature (mainly focusing on spin-offs rather than different
commercialisation strategies) no uniformity can be identified hitherto that would assist
policymakers in fostering commercialisation.

In recent years a non-linear recursive interaction of helixes has become an alternative
mode, where the different ‘overlapping’ institutional spheres — Academia, State and Industry
— generate a knowledge infrastructure and form tri-lateral networks and hybrid organisations
(Etzkowitz and Leydesdorff 1997; 2000). The ‘triple helix’ is a useful approach that shows
that internal and external partners are integrated and are able to network within the
knowledge infrastructure. In order to form a working innovation system the three institutional
spheres and the relationships among them are changing worldwide. However, the triple helix
fails to provide a holistic understanding of the surrounding environment; a wider, more
complex system of knowledge commercialisation that influences the formation of the
knowledge infrastructure, scientific knowledge exploitation and commercialisation process
respectively.

While acknowledging that a system approach is consistent with the national innovation
system or systems of innovation approach, the national innovation system focuses mainly on
overall industrial capabilities in innovation and does not take the commercialisation of radical
breakthrough scientific knowledge and universities per se into consideration. Edquist (2005)
claims that it is necessary to develop the approach further to conceptualise and formalise the
work in order to get new insights into the operations of the system. As a result, research has
shifted from national innovation systems to sectoral and technological and regional
innovation systems. These approaches offer a more detailed view on how innovation
happens. However, it is argued that innovation policy should not just target high-tech
industries but several sectors (Tédtling and Trippl 2005; Tédtling et al. 2009) and that for
these reasons a differentiated policy approach is required. Stemming from the work of these
authors, each of the system of innovation approaches may be viewed as not ideal to apply in
the same way across different areas in order to enable e.g. specific policy-making for radical
innovation. “Policy makers should also deal with the organisational, financial, educational
and commercial dimensions of innovation” (Tddtling and Trippl 2005:1211). Furthermore,
policy researchers commonly agree that the relationship between innovation, technology and
science is of an interactive nature (Morlacchi and Martin 2009). They believe that the
innovative power of countries rests upon relations between actors and not just on the ability
of the individual and that not only internal R&D, but absorptive capacity is vital for firms to
produce new radical technologies.

Empirical evidence shows that university entrepreneurship is emerging as an important
academic field in its own right. However, the literature continues to be rather fragmented
(Rothaermel et al. 2007). Due to this fragmentation, Rothaermel et al. (2007) conducted a
systematic review of the literature for the period between 1981 to the end of 2005. The
literature review is based on 173 articles published worldwide in a number of refereed
scholarly journals and offers a detailed analysis and synthesis of the state of the art in
university entrepreneurship. They find that, although university entrepreneurship is a recent
field of research, scholars have already conducted a relatively large amount of quantitative
studies and therefore bypass the need for new theory development. Only a few scholars apply
sociology, network or strategic management theory to the university entrepreneurship
phenomenon, thus limiting the progression of the research field in question. In addition,
Rothaermel et al. (2007) point out that the unit of analysis was mainly the university (50%)
followed by the firm (23%), individuals (10%), incubators/science parks (9%), technology



transfer offices (5%) and regions (3%). Only a few studies focus on the dyadic interplay of
actors and even fewer studies consider a multiple view of interaction. The review reveals that
there are several conflicting findings.?

The analysis shows that the literature on scientific knowledge commercialisation is still
developing. Whilst there is plenty of research on university entrepreneurship, firm creation
and university-based technology transfer in terms of technology transfer offices, little
emphasis is placed on what enables and hinders the commercialisation of radical or
breakthrough scientific knowledge. There is a lack of complexity in models and richness in
data to understand the interdependent processes across different stakeholders (Rothaermel et
al. 2007). A deeper understanding of the following issues is required:

1. Diverse linkages and how they impact scientific knowledge commercialisation; and
2. how to effectively build and manage networks of these linkages.

To assess whether the gap has been addressed a further review of more recent university
entrepreneurship literature was undertaken, employing a similar research methodology to
update the comprehensive review of Rothaermel et al. (2007). The analysis was based on the
identified lack of knowledge and understanding of the diverse linkages and multilevel
interaction in university entrepreneurship. The top 5 journals in the field published 73% of
all articles on university entrepreneurship as identified by Rothaermel et al. (2007).® The
analysis revealed a total of 50 articles that related to linkages and multilevel interaction.

A total of 68% of the articles were published in the top 5 journals publishing articles on
university entrepreneurship, as identified by Rothaermel et al. (2007). Articles were found on
factors influencing university-industry interaction and how linkages impact the
commercialisation of knowledge. These include articles focusing on how individuals
(Azagra-Caro 2007; Hoye and Pries 2009), industry partners (Levy et al. 2009), networks
(van Rijnsoever et al. 2008) and government grants (Bozeman and Gaughan 2007) impact on
linkages between the university and industry. Another contribution to knowledge on linkages
is the performance of collaborations. This contribution answers questions on the costs of the
coordination and the output of university and industry interaction (Cummings and Kiesler
2007; He et al. 2009). Furthermore, the role of intermediaries and intermediation on
university-industry linkages was elaborated (Howells 2006; Kodama 2008; Wright et al.
2008). The embeddedness in geographic areas in terms of proximity (science parks,
communities, networks) was another category identified in the analysis (Hussler and Rondé
2007). In addition, scholars have published articles on university research centres (Boardman
2008; Boardman and Corley 2008) and tried to identify how the successful collaboration is
perceived (Butcher and Jeffrey 2007). It is noteworthy that most of the studies still look at
dyadic relationships between university and industry (Plewa and Quester 2008). While some
of the studies take the government into account (Boardman 2009; Boardman and Corley

2 Researchers question the role of universities or technology transfer offices and what influence these have on scientific
knowledge commercialisation. In addition, they disagree over the role of incentive structures and rewards; the effects of
policies on patent quality: and whether surrogate entrepreneurs or coached investors and homogenous or heterogeneous
founding teams have an impact on the success of new firm creations. Furthermore, there are contradictory findings with
regard to the role of the environmental context, especially as to whether innovation networks and science park
memberships impact on R&D performance.

% Keyword combinations or variations of the broadly defined lack of linkages include, but were not limited to “university”
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and “collaboration”, “partnership(s)”, “relationship(s)”, link(s)”, “linkage(s)”, “relation(s)”, “interaction”, as well as
“academic” or “academia” and “collaboration”, “partnership(s)”, “relationship(s)”, link(s)”, “linkage(s)”, “relation(s)”,
“interaction” etc. As a robustness check a subset of journals were searched and the electronic reference retrieval service
Business Source Premier was used to identify articles not part of the top 10 or not mentioned in the Rothaermel article.
The top 8 of these 10 journals published 82% of all articles on university entrepreneurship up until the end of 2005

(Rothaermel et al. 2007).



2008), only a few try to incorporate diverse actors to study multilevel interaction (Adler et al.
2009).

In summary, the issue of multilevel interaction has not been studied in the required
depth. While the contribution to the understanding of linkages is growing, little emphasis is
placed on the establishment and management of relationships in order to effectively build
networks for radical innovation and scientific knowledge commercialisation. This paper puts
forward the relationship marketing framework to examine the initiation and management of
relationships between universities and their industry partners in order to develop
collaborative radical innovation networks for the mutual benefit of all participating
stakeholders.

RELATIONSHIP MARKETING THEORY PERSPECTIVE

Relationship marketing has its roots in a number of literatures including transaction cost,
agency and network theory. According to Bruhn (2003) relationship marketing, however,
addresses the deficiencies of some of these theories. Transaction cost theory lacks the ability
to explain relational governance and social exchange and does not take the complexity and
cultural aspects of different stakeholder relationships into account. In a similar vein,
principal-agent theory does not consider the versatile nature of different stakeholders that
participate in radical innovation and scientific knowledge commercialisation. In contrast,
social exchange theory views personal, noneconomic satisfaction as more important than
economic outcomes. Network theory enables the analysis of the embedded context and
relationships within this context, but does not explain the different phases that lead to
relationship success, mutual benefit and reciprocal commitment and trust. Relationship
marketing is “systems-oriented, yet it includes managerial aspects” (Gronroos 1997:332). In
view of this, the ‘macro’ approach of relationship marketing, where the network of different
stakeholders is taken into account, offers several significant theoretical concepts to explain
how stakeholder relationships and stakeholder retention impact the success of radical
innovation and the commercialisation of scientific knowledge.

Several researchers provide definitions of relationship marketing (Shani 1992;
Gummesson 1996; Gronroos 1997; Parvatiyar and Sheth 2000). Gummesson (1996) and
Parvatiyar and Sheth (2000) define that networks as sets of relationships, and interaction as
the cooperative and collaborative activities performed within relationships and networks.
Complementing the definition, Liebeskind et al. (1996) suggest that firms should have
relationships with academic scientists, and therefore access to their social network, in order to
benefit considerably. In addition, short time-to-market cycles, high R&D costs and risks from
the industry’s perspective postulate the necessity of partnerships to commercialise knowledge
(Mohr 2001). The definition above identifies dimensions of relationship marketing including
stakeholder, network, value and long-term orientation which exhibit a great deal of salience
in the process. In view of this and the fact that relationship marketing is predominantly
important for the development of new technology innovation (Mohr 2001) the relationship
marketing approach can also be applied to science-to-business (S-2-B) relationships in
scientific knowledge commercialisation. Only a few studies have focused on interaction and
knowledge of different stakeholders (Story et al., 2009) within the radical innovation domain.
O’Connor and McDermott (2004) look at competencies for radical innovation such as
discovery, incubation and acceleration from an industry view. Story et al. (2009) also look at
competencies but do so from a stakeholder perspective and further examine the resources that
are necessary. Little research has, however, been done on the interplay of all participating



actors for the establishment and retention of stakeholder relationships that is necessary to
form radical innovation networks.

The task is to adapt the relationship marketing framework to explain the impact of long-
term, mutual stakeholder relationships in the radical innovation context and the scientific
knowledge commercialisation environment. Considering the objectives of relationship
marketing, relationship success can be identified as the overarching aim (Diller 1995) and is
measured by customer retention (Werani 2004). Customer retention is regarded as a pre-goal
to achieving the overall objectives of relationship marketing. Relationship success can be
understood by looking at the intensity of the relationship and the duration of the relationship
as exemplified in the customer-relationship life cycle. The intensity of a relationship can be
measured in respect of psychological, behavioural or economic indicators. Psychological
indicators refer to trust, commitment and relationship quality. Behavioural indicators refer to
purchasing, information, integration and communication behaviour (recommendations).
Economic signs of relationship intensity are increasing sales, profits the customers contribute
and customer lifetime value (Bruhn 2003). Accordingly, core targets are not just the
acquisition of customers, but the retention and maintenance of the relationship. Adapting
these prior contributions to the science-to-business context the following definition is
derived:

Relationship marketing is a proactive endeavour to initiate, manage, intensify and
adapt relationships with customers (i.e. industry partners) and other stakeholders to
identify, sustain, enhance and strengthen a network for the mutual benefit of all
participating stakeholders. This is accomplished by an ongoing process of
engagement in cooperative and collaborative activities.

This definition emphasises the polyadic relationships implicit in a relationship marketing
perspective. It is not just business-to-consumer relationships that are being looked at, but
relationships with other stakeholders and the formation of networks with these stakeholders.

An empirical study by Reicheld and Sasser (1990) outlines that the profit made per
customer increases with the length of the relationship due to the fact that loyal customers tend
to recommend and contribute to organisations reputation through positive word-of-mouth.
Long-term customer orientation reduces costs as retaining and maintaining customers costs
less than acquiring new ones. Furthermore, customers who are satisfied with products and/or
services are more likely to do business again with the organisation in question. However, it
has to be noted, that profits in business-to-business (B-2-B) markets differ as a result of
different customer needs cycles (Bruhn 2003). The basis for customer retention is the
business relationship between a purchaser and a supplier. With reference to the university, as
the supplier of scientific knowledge, retention can be perceived as a bundle of activities to
intensify the relationships with the stakeholders. These activities are often associated with the
relationship management (Diller 1996). When viewing stakeholder retention it can be noted
that loyalty is pivotal to retention. Thus, a stakeholder is retained when he is loyal towards
the university. Therefore it is not solely previous behaviours (ex-post considerations) which
are an inherent aspect in loyalty, but also future behaviours (ex-ante considerations)
(Homburg et al. 2005). The business relationship is the point of reference for stakeholder
retention, and the purchaser and supplier (i.e. stakeholders and university) have to be
involved to realise retention. The following definition is derived from the work of Diller
(1996) and Homburg and Bruhn (2005).

Stakeholder retention exists if repeated information, goods or financial transactions
occurred (ex-post consideration) or are planned (ex-ante consideration) between



business partners within an appropriate period of time. Inter alia, stakeholder retention
includes all activities a university can undertake to influence the stakeholder’s
intentional and actual behaviour or improvements in goods and services in order to
maintain and expand relationships in the future.

This paper considers stakeholder retention as the most important objective to relationship
success. Relationship success and the objective of stakeholder retention contribute to the
success in scientific knowledge commercialisation due to repeated information, physical or
financial transactions and the formation of collaborative networks. Therefore, it is important
to understand how stakeholder retention is facilitated.

In the alliances and inter-organisational network literature, success of relationships is
assessed either objectively or subjectively (Mora-Valentin et al. 2004). Obijective
measurement studies evaluate the stability, continuity and evolution of relationships
(Shamdasani and Sheth 1995; Park 1996; Cyert and Goodman 1997; Davenport et al. 1998;
De Laat 1999) while other studies look at subjective measurement dimensions such as the
level of satisfaction of participating actors (Mohr and Spekman 1994). In this paper, the
success chain of relationship marketing is considered in order to evaluate effects on
stakeholders and their relationships. The success chain links inter-related attributes to
facilitate “structured analysis and derivation of actions” (Bruhn 2003:54). The elementary
components of the chain are illustrated in Figure 1.
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Figure 1: Elementary components of the success chain Source: Own conception based on
Bruhn (2003)
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Hereinafter the components and factors that facilitate the attainment of stakeholder retention,
and hence the output effects for the university, will be discussed in the context of the
findings.

METHODOLOGY

As already mentioned there is a need for qualitative research on scientific knowledge
commercialisation. Such an approach is suitable when existing research is incomplete or
conflicting and a “how” question is required to clarify the issue (Eisenhardt 1989). Case
research is believed to be more appropriate as the analysis of stakeholder relationships is best
examined within the phenomenon’s real life context. In addition, qualitative data provide for
deeper insight into stakeholder relationships as they involve complex social processes that
quantitative data cannot disclose (Eisenhardt and Graebner 2007). The research process
comprises of two elements: (1) a thorough literature review combined with convergent
interviewing process in a pilot case study at the National Centre for Sensor Research (NCSR)
in Ireland in order to identify broad research issues* and (2) the main study, which involved
82 interviews with all participating stakeholders. Consistent with the methodological

* Research issues of the pilot case study are provided in the appendix



approach the preliminary results are providing rich and interesting constructs including
satisfaction, loyalty, retention, relationship management and entrepreneurial activity. External
validity within this study was achieved by (a) identifying research issues before data
collection, (b) formulating an interview protocol to provide data for confirming or
disconfirming theory. The analysis of the main case studies is based on the results of the pilot
case study which enabled the design of an interview protocol.

Research context

Following Yin (1984; 2009) replication logic, and not sampling logic, is used for multiple-
case studies. Literal replication (predicts similar results for predictable reasons) and
theoretical replication (produces contrary results for predictable reasons) are the basis for the
case selection. Three comparisons are central to the analysis. Firstly, the performance of
industry funded designated centres of excellence and faculty-based research centres are
compared. Secondly, as most prior research focuses on leading academic institutions a
comparison of leading academic institutions and smaller university institutions is considered.
Thirdly, a comparison of practices in Germany and Ireland is also provided. Germany and
Ireland have been chosen as both have similar policy initiatives with regard to creating
centres of excellence for long-term research but with different economic and financial
infrastructures. In particular, Bavaria has a long tradition of industry university partnerships
with a base of global companies such as BMW and Siemens. In Ireland the industry context
is primarily multinational subsidiaries, which are generally less embedded in the local
economy. The challenge is to encourage multinationals to undertake more research in Ireland.
By addressing these comparisons nine excellence research centres and eight faculty-based
centres located in Ireland and Germany were identified.

Ireland Germany

Excellence
Centre

4 CSETs: Centres for Science,
Engineering and Technology (CSET) are
interdisciplinary  Irish  state  funded
(approx. 5 Mio per annum) research
centres whose aim is to provide excellence
in research and to exploit opportunities in
science, engineering and technology.
Currently there are 10 CSETSs; in addition
they acquire their funding by applying for
government or EU grants

5 Centres of Excellence: Clusters of
excellence are state funded (3-8 Mio per
annum) centres which are one of three
funding lines of the German excellence
initiative and whose aim is to establish
internationally visible, competitive research
facilities to enhance scientific networking
and cooperation ; in addition they acquire
their funding by applying for government
or EU grants

Faculty
based centre

4 Faculty-based research centres: are
research centres or research of faculties
which are located within a faculty and are
not funded through a specific policy
initiative; they acquire their funding by
applying for government or EU grants

4 Faculty-based research centres: are
research centres or research of faculties
which are located within a faculty and are
not funded through a specific policy
initiative; they acquire their funding by
applying for government or EU grants

Table 1: Case characteristics




As indicated in Table 1 excellence centres in both countries are funded by dedicated
government initiatives and get allocated on average € 5 million per year. They were
introduced to create excellence and radical innovations in research, and to form
interdisciplinary research hubs for collaboration and networking. The funding incorporates
funding for research as well as administration and equipment. These initiatives moved the
universities to the centre of the science system. The Irish excellence centres (Centres for
Science Engineering and Technology or CSET) focus on life science, energy and information
technologies. Industry involvement is a requirement for funding and one of the main aims of
the CSETs. German centres of excellence cover several sectors with promising research
potential and, while industry involvement is desired and plays an important role, the main
aim is to improve cutting-edge research in Germany and to improve international
competitiveness. The cases were selected in universities that had provided both, excellence
centres as well as faculty-based research in the life science, engineering and information
technologies sector. These sectors were chosen for several reasons. Firstly, they reflect the
focus of the Irish CSETS and secondly, they mirror the sectors of firm-university cooperation
(Forfas 2011). Thirdly, and more importantly, it is believed that collaborations are more
important to firms and academics than spinning out or licensing (Perkmann and Walsh 2009).
All research centres collaborate with multinationals and SMEs, and some have their own spin
out companies. Thus, the cases present a broad spectrum of collaborative activity.
Comparative analysis will reveal root causes of the performance differential and hence
further research possibilities, whilst the existence of similar research results should enable us
to build theory.

Data collection and analysis

As the study is designed to include all stakeholders collaborating on a specific project,
stakeholder interviews constitute the primary unit of analysis for our research. A letter of
introduction from the DCU president enabled the first contact with the excellence centre
managers. The centre managers were asked to identify a collaborative project within the
centre. By choosing a particular project they were in the position to provide the names and
contact details of all participating stakeholders. This was not only beneficial for identifying
the participating stakeholders but the possibility of talking about a specific project also
helped the stakeholders to identify specific issues more easily as they could refer to a
particular example. The managers of the excellence centre provided details of faculty-based
research centres and/or scientists that matched their research interest or were in the
engineering or information technology sector. Once a contact to a faculty-based centre was
established a collaborative project and stakeholders were also identified. When all
stakeholders were identified emails were sent out seeking participation, which were
supported by centre managers. It is worth mentioning that the industry partners and
government agents were faster in responding and organising the meetings than the Pls. This
might also reflect their tight schedules as proposed in the findings.

The data is based on 82 semi-structured interviews of which 75 were face-to-face
interviews and 7 were telephone interviews. The interviews were conducted with all
stakeholders within the centres listed in Table 2.
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Table 2: Case study selection

The interviews were conducted with 23 principal investigators, 12 research centre managers,
13 TTO managers, 22 industry partners and 9 government agents who participated in
collaborative projects. The research centre managers were, apart from two, all principal
investigators as well. All government agents were responsible for multiple centres. Where
they covered two projects, they were interviewed once but were asked to discuss both
projects. The same applied for the 4 TTOs of the 4 universities. Interviews lasted between 45
and 60 minutes.

A semi-structured interview protocol was used for the main study. Firstly stakeholders
were asked to outline their backgrounds and jobs. The participants were then asked to reflect
on the following topics: (a) how projects are initiated, (b) project objectives and (c)
differences in the initiation process across projects. They were also invited to reflect on (a)
how they evaluate the success or failure of a project, (b) what sort of information they shared
with the partners and (c) whether they shared all information. The respondents were
questioned on whether they have or will undertake another project with current partners and
were asked to explain their answers. They were invited to make suggestions in relation to
what the individual players can do to encourage additional projects. More general questions
were asked in relation to (a) who establishes and manages the relationships and (b) how a
collaborative network of relationships is being facilitated/developed. Finally, they were asked
to (a) reflect on the barriers and enablers to collaborative relationships and commercialisation
in general and (b) the benefits of network involvement. In order to ensure validity we
followed Perkmann and Walsh’s (2009) methodology and asked for facts to reduce cognitive
bias and to limit impression management. The identification of specific projects enabled this
process. Confidentiality was assured to encourage participants to provide truthful answers.

The multi-stakeholder approach enables the analysis of the true value of all stakeholders’
roles as it incorporates a holistic view as opposed to prior research which comprised single



units or dyadic units of analysis. While it is acknowledged that qualitative analysis does not
account for statistically significant results, a multi-stakeholder analysis will, if the
stakeholders agree on certain topics irrespective of size, type or location of the centre, inform
a general understanding. The 82 stakeholder interviews from the 17 projects (within the 9
centres of excellence and 8 faculty-based research centres) were transcribed and formed the
basis for the analysis. The design facilitates analytical generalisation as it refers to
generalisation from empirical observations to theory, rather than a population (Yin 1984;
Gibbert et al. 2008).

CASE STUDY EVIDENCE

The literature to date provides little insight into (a) how collaborative stakeholder networks
are established and (b) how stakeholder retention for successful network creation is
achieved®. The following discussion is based on the elementary success chain as illustrated in
Figure 1 and interprets the findings using relationship marketing theory to explore these
questions.

University input

When looking at the establishment of science-industry research collaborations, it is important
to look at the initiation of these relationships. Why do certain partners use the university? The
findings indicate that Pls play an important part in the initiation of these relationships as
indicated by one of Irish centre manager (and lead PI) who stated:

“the PI can be part of the establishment...you just can’t have someone else establish it
who doesn’t know the nitty gritty of the research...l don’t think it works any other

2

way.

The involvement of the Pl in the initiation of a relationship was confirmed by almost all of
the participating stakeholders. One centre acknowledged that it is the centre manager who
deals with all industry inquiries. However, this does not mean that the PI’s reputation is not
the reason for the initial contact. The case research found that the reputation of the Pl is a key
factor used by industrial partners when choosing a research centre. A Pl (and
commercialisation manager) of one of the centres stated that “when you are good, you catch
people’s attention and then people will come to you, you don’t need any help”. This view is
shared by almost all Pls and industry partners. A R&D manager of a German multinational
company highlighted this by declaring:

“it is not about universities; it is about professorships. I am not looking where a good
university is, but it is a matter of where is the professor...I am looking for professors
and what they know...we are looking around the world to figure out who studies a
certain topic and then we get in contact with a few locations to just see who is doing
what. So it is not about universities. It is always about people”.

This finding implies that it is important for Pls to publish in high ranking journals, attend
conferences to disseminate their knowledge and build their reputations. The Government also

® Sample findings on the establishment of collaborative networks from this study are provided in the appendix



requires high quality research from PIs, as continuous funding of the centre is dependent on
the quality of the PI’s work. An Irish Government agent noted:

“a lot of it 1s down to the quality of the work they [PI] do. You know, so if a centre
isn’t producing quality work and it isn’t internationally recognised as a leader in its
field, then, we would have to think very carefully about whether we want to continue
funding it”.

This indicates that the PI is not just accountable for his or her own reputation but that of the
centre as well, which in turn enhances the relationship with industry and the State.

Furthermore, there was a general consensus that the Pl has to show a willingness or
interest in collaborating in order for industrial partners to consider working with them and
therefore the centre. A German TTO manager referred to the issue as follows:

“As a matter of principle and what is elementary to transferring or commercialising
knowledge is a fundamental willingness to continue working on a certain topic and
not to say: Great | have a patent and now I ’/I do something else”.

An Irish Government agent confirmed this by saying that “there’s no point if the technology
is good but the people aren't interested in doing commercialisation”. This view is shared by
government agents, TTO managers as well as 15 industry partners who pointed out that this
was one of the most important issues.

In summary, the findings show that the PI is important and involved in initiating the
contact with industry. This is achieved by (a) showing their own interest in collaborating,
transferring or commercialising knowledge and (b) contributing to their reputation or the
centre’s by publishing in high ranking journals. These findings add to prior research on
motives for exploiting the technology and taking part in the research. It demonstrates that the
Pls are required by the government, industrial partners and centre managers to show interest
in transferring and commercialising knowledge and to produce world class science in order to
be published in high ranking journals. The latter is quite likely to be achievable as it is
consistent with the findings that scientists’ major motive is recognition within the scientific
community (Siegel 2003; Siegel et al. 2003a; Siegel et al. 2004) and therefore one of the PI’s
aims. Encouraging an interest in collaboration for radical innovation is more difficult to
achieve, however, as it may not be an important motive for researchers. The findings reflect
the need to advance “the people side of radical innovation”. While O’Connor and McDermott
(2004) report the challenges firms face to elate their employees to engage in collaborative
radical innovation projects, this paper outlines that the university encounters a similar
necessity to encourage Pls to work towards radical innovation. In addition, reputation appears
to have a mutual validity when it comes to potential collaborative partners (O’Connor and
McDermott, ibid.).

Effects on Stakeholders

Looking at the effects on stakeholders, there was general agreement that the relationship
plays an important part in retaining stakeholders. An Irish industrial partner summarised this
by stating that “it all depends on the relationship, how it works and are things delivered.” A
German industrial partner said that they were really satisfied at the start but that they are not
anymore due to people leaving the research centre. He believes that it is down to the
relationship with the people. The findings show that satisfaction with the relationship and the
quality of work is of importance for industrial partners. Government agents, on the other side,



have to remain unbiased. Nevertheless, peer-reviews for additional funding depend on the
satisfactory attainment of targets (publication numbers and quality, number and quality of
collaborations etc.).

In general no difficulties exist with the term satisfaction. In research, by contrast, several
approaches exist to explain and define the construct of satisfaction (Homburg et al. 2005).
For example, Wilson (1995) defines performance satisfaction (both product specific
performance and non-product attributes) as the level at which the business transaction meets
the business performance expectations of the partner. Thus, numerous studies draw on the
confirmation/disconfirmation paradigm (Day 1977; Oliver 1980; Woodruff et al. 1983;
Backhaus and Bauer 2001). Satisfaction can also be understood as a result of a cognitive
evaluation process, whereby an expected or desired normative output is compared to a
perceived actual output. Thus, satisfaction is achieved if the actual output equals or exceeds
the expectation. Consequently, the result of an evaluation process where expectations are not
fulfilled is dissatisfaction. However, discrepancies exist as to whether exact fulfilment causes
satisfaction or whether it occurs with only over-fulfilment (Homburg et al. 2005). In addition,
scholars argue that satisfaction may not merely be built up during the course of a single major
transaction, but rather through an evaluation process of reiterated experiences. Newer
attempts at explanations take the affective view of satisfaction into account as well (Werani
2004). In this respect, satisfaction can be understood as an emotional reaction to a cognitive
equation process. In B-2-B markets, particularly, satisfaction is defined as a positive affective
condition, which does not emerge by virtue of single transactions, but through business
relationships. Both, the affective and cognitive approach, are based on the evaluation of all
aspects of a business relationship and embraces economic and psychosocial perspectives of
satisfaction. Economic satisfaction shows to what extent economic expectations in relation to
business relationships are met. Psychosocial satisfaction is positively assessed relational
aspects such as reciprocal support, mutual appreciation or amicable relations.

The case study findings illustrate that industrial partners, academics and government
agents are aware that their collaboration is evaluated in terms of the deliverables, service and
quality of the interaction by the other parties. A German cooperation manager of a
multinational company explained the issues as follows:

“It is a combination of the whole [cooperation]. First aspect is always the subject
matter. We wouldn’t do a project which wouldn’t be of interest to us with regard to
contents. It just costs too much. If you know what you want to do you are going to
look for potential partners who a) have the competence and b) you enjoy working
with — who are reliable partners.”

The analysis shows that industrial partners appraise the collaboration based on (a)
professionalism, (b) industry and market awareness of the centre and Pls, and (c) realistic
evaluation of IP and feasibility. While professionalism (a lack of management experience
among PIs) was mentioned by a few industry partners, almost all industry partners mentioned
industry and market awareness and the inherent unrealistic evaluations. Some industry
partners where talking about significant overestimations when TTOs assess the IP situation
while others held the PI responsible for being overenthusiastic and naive about the feasibility
of a project. A commercialisation manger of one of the CSETs admitted:

“I think they have to have; they have to be careful and realistic in the negotiations
around intellectual property. Really in terms of putting values on.... They have to be
more professional in managing the relationships. They have to see the world from the
industry perspective and I think they need to be more flexible and dare I say honest.



In that if it’s something they’re not interested in really getting involved in industrial
led research then, then don’t.

In contrast to the proposition that capabilities such as market learning, creation or testing are
necessary at the incubation stage and not at the early stage (O’Connor, 1998; 2006) the
findings suggest that it is important for industry that the university partners can judge the
market feasibility or potential of their ideas from the start. Thus, the findings support the idea
that incubation capabilities are necessary at the early stages of radical innovation (Story et al.,
2009).

Communication and timing as evaluation aspects, on the other side, were acknowledged
by all participating stakeholders. An executive director of the CSETs acknowledged:

“the company satisfaction in what we are doing...if they didn't feel that you would
deliver something at the end they wouldn't bother. Because it's not just the funding,
it’s the management time it’s the interface time, it’s the energy you have to put into
maintaining the relationship”

With regard to the commercialisation of scientific knowledge, the exchange and transfer of
knowledge or products and the commercialisation process are the foci of interest. In this
context, satisfaction of stakeholder demands becomes a relevant aspect. Hence the success of
scientific knowledge commercialisation, and successful exchange and transfer of
technologies, relies on the fulfilment of specific expectations and on the perceived quality of
the technology and service. As this study is concerned with stakeholder relationships which
are based on business relationships the business-to-business market perspective of
satisfaction is taken into account. Thus, stakeholder satisfaction can be understood as both a
cognitive evaluation process of technology and service (commercialisation process) and a
positive affective condition, which results from an assessment of economical and/or
psychosocial aspects of the business relationship (relationship quality) between stakeholder
and university. Relationship quality, as added value, becomes particularly important when
other universities are able to provide similar knowledge and competencies. Holistic
stakeholder satisfaction indicates that stakeholder satisfaction is determined by an evaluation
of the pre-commercialisation, commercialisation and post-commercialisation process and the
relationship®.

After the clarification of stakeholder satisfaction construct the effects of satisfaction and
dissatisfaction were examined. While a dissatisfied stakeholder will possibly leave, complain
or distract from to the university’s reputation through negative word-of-mouth, satisfaction
might entail positive word-of-mouth or loyalty (Homburg et al., 2005). There is theoretical
consensus that loyalty primarily results from satisfaction with the product (i.e. technology)
and/or service (commercialisation process) (Hermann et al. 2000). Numerous studies
postulate a positive relationship between the constructs satisfaction, loyalty and retention and
several empirical studies confirm this. Albeit taking different functional forms into account,
the prevalent relation function, which is empirically observable, is a progressive or saddle-
shaped curve (Homburg et al. 2005). These functions show that in the convex part, a small
increase in satisfaction has a strong positive effect on loyalty. Loyalty is the result of a
psychological evaluative decision process where different alternatives, in consideration of
relevant criteria, are judged (Homburg and Bruhn 2005; Weinberg and Terlutter, 2005). A
positive attitude is regarded as a subjectively perceived suitability (Kroeber-Riel et al. 2003).
It reveals profound emotional and cognitive judgements (Weinberg and Terlutter 2005).

® Holistic stakeholder satisfaction figure can be found in the appendix



Thus, the assessment is based on saved opinions and the knowledge of the university. Other
influential factors on loyalty are switching costs. Long-term stakeholder orientation is more
cost efficient because retaining and maintaining stakeholders costs less than acquiring new
ones. These costs consist of three types of costs (Plinke and Sollner 2005). Direct costs refer
to costs associated with the search, initiation and arrangement of new business relationships
as well as potential investments in them. Sunk costs are previous irreversible costs or
investments that were made in order to benefit from the relationship. As these costs are
specific to the particular business relationship they cannot be transferred to another and are
therefore lost. The third type of costs are opportunity costs and relate to the lost net benefit of
the deserted relationship. The higher each of these costs are the higher is the tendency to
persist. In order to maintain and retain stakeholders and to establish long term relationships it
is of utmost importance to satisfy them and gain their trust. The more successful a partner
(i.e. the university) is in doing this, the sooner the stakeholder becomes committed and loyal
(Kleinaltenkamp 2005).

In terms of loyalty the findings show that there is a common consensus that if the results
are right loyalty will evolve. A German excellence centre manager indicated that loyalty to
him means getting new requests to collaborate and solve problems together. An Irish CSET
director reinforces this by saying that the industry partner “came back and they renewed their
commitment for another four years basically just do that on the basis of success”.

The construct of trust has been discussed by several authors (Moorman et al. 1992; 1993;
Morgan and Hunt 1994) and is regarded as the key to facilitating exchange relationships.
Trust exists if a customer believes that a relationship partner is “reliable and [has] a high
degree of integrity” (Hennig-Thurau et al. 2002:232). In the commitment-trust theory, trust is
believed to be a key mediator between antecedents and relational outcome (Morgan and Hunt
1994). Sole trust approaches, however, see trust as an antecedent to relational outcomes
(Moorman et al. 1992). Individual, interpersonal, organisational, inter-organisational or
project related factors influence the establishment of trust (Moorman et al. 1993). In relation
to trust the findings show interesting results. The case study participants were asked if they
share all information with each other. A German industrial partner stated that “we’re not that
open about it; we only share new ideas with the people we trust”. Most industry partners,
however, while having a similar view on sharing information and trusting the partners,
mentioned that they have IP agreements in place protecting information. Trust, nevertheless,
was important to industry partners. Setting up a contract prior to doing collaborative research
cannot always cover all eventualities. One industry partner said that “it is 90% trust and 10%
contracts”. Trust is viewed as necessary to start collaborating in the first place. A German
industry partner of a multinational pharmaceutical company said:

“the point is to build trust. And if you have created mutual trust, then they
[academics] know that they can rather come to us and say look | have an idea, are you
interested in it. And then trust and reliability are fundamental aspects, because if not
they [academics] would just go to somebody else... and if we ultimately are known to
be a reliable partner and have shown that you can collaborate well with us, then we
will profit from it, as they come to us first, it in the long term.

Technology transfer manager and government agents did not view trust to be of importance
for sharing information. They believe that IP agreements are sine qua non. They do not
believe that industry partners become loyal. In their view industry partners will go to another
university if they can offer better terms and conditions. This view contradicts the strategic
aspect industry partners see in becoming loyal and trustworthy partners. Government agents,
as stakeholder themselves, cannot be viewed as loyal or committed to the university as they



have to remain unbiased. However, distrust and a negative attitude have an impact on further
funding opportunities. Similarly, TTO managers do not become committed to a research
centre as their main remit it to provide a service for the whole university but associate trust
and a positive attitude with a higher chance of working more closely with certain Pls.
Academics and centre managers, on the other side reflect the industry view. Both, German
and Irish academics and managers referred to trust as the antecedent to start a collaboration
and negotiations. They suggest that relationships with a company are like personal
relationships based on some level of mutual respect and trust. They further believe that you
have to maintain this trust to have a second or third engagement with industry partners.

In summary, one could say that loyalty is an extremely uncertain construct that is
difficult to plan. Stakeholder loyalty comprises of trust, a positive attitude towards the
university and stakeholder’s acceptance regarding the high performance of the university’s
research centre. At this stage the stakeholder shows a reduced willingness to change the
university they want to collaborate with and are more likely to recommend or reuse the
service. The stakeholder becomes committed and has “an enduring desire to maintain [the]
valued relationship” (Moorman et al. 1992:316) with the university. Loyalty exists if the
stakeholder shows the first signs of a lower intention to change and is considering using the
service of the university again at a later stage. The transition from stakeholder loyalty to
stakeholder retention takes place when the positive attitude, acceptance of the university, as
well as trust and commitment, actually result in recommendations or re-use of the service.
The findings show that all participants, but two have recommenced the university research
centre they are based in or have collaborated with. The two participants who mentioned that
they have not recommended and would not recommend the research centre were industrial
partners. They explained their behaviour by stating that they were unsatisfied with the service
they had received. Repeated collaborations on the other side elucidate the retention of
stakeholders. The industrial participants acknowledged that they were satisfied with the
service, quality of the work and the relationship with the partners. They explained that the
only reason for not repeating a collaborative research project would be an entire change in
company strategy. The interviews with the academics confirmed that companies who did not
continue to collaborate and thus leave the network did this because of strategic or leader
changes.

Stakeholder retention embraces all activities a university can undertake to influence the
stakeholder’s intentional and actual behaviour or to improve its knowledge base and services
in order to maintain and expand relationships in the future. Stakeholder retention exists if
repeated knowledge transfer, technology transfer or financial transactions occurred or are
planned between the stakeholder and the university research centre. Stakeholder retention is
regarded as the most important objective to relationship success. Relationship success and the
objective of stakeholder retention contribute to the success in scientific knowledge
commercialisation due to repeated transactions.

Stakeholder retention can be differentiated through either “dependence” or “solidarity”
type relationships (Georgi 2005). Solidarity refers to a voluntary retention. The stakeholder
acknowledges the advantages of the relationship with the university has and weights these
against the non-existence. Two influential aspects are the above mentioned transaction
quality (i.e. the evaluation of the technology and commercialisation process), and the
relationship quality (i.e. a positive affective condition, which results from an assessment of
economical and/or psychosocial aspects of the business relationship as well as trust and
commitment). The success of stakeholder retention rests upon a high quality of the overall
business relationship including the interaction behaviour in form of flexibility in providing
the outputs, quality of the personal involved, interaction and openness of the selling party
(Homburg 1998).



Retention through dependence exists for a certain period of time. Although the
stakeholder enters the relationship voluntarily in the first place, his or her decision making
will be restricted due to certain parameters such as contracts. While stakeholders, in the
context of scientific knowledge commercialisation, can be economically bound, through the
establishment of economical switching barriers, and legally bound through, for example,
contracts, it is difficult for the university to technically/functionally bind them. Establishing
switching barriers, as a university internal moderating factor, can help to increase the
dependent retention.

Aside from the quality of the transaction and the quality of the relationship, the benefits
that a relationship yields influences stakeholder retention. Relationship benefits are those
which a business partner obtains from long-term business relationships beyond those initially
expected (Gwinner et al. 1998). The above-mentioned strategy aspect, which the industry
partner gains, is one relational benefit. Relational benefits for all participating stakeholders
are the formation of a network and the network capabilities. As radical innovation is
infrequent, requires routines and depends “on people over processes” (O’Connor and
McDermott, 2004 p27), the importance of stakeholder retention in forming radical innovation
networks is evident.

Understanding the influences of stakeholder retention is the sine qua non for stakeholder
relationship success and meeting the objectives of stakeholder retention. This, in turn,
contributes to the success in radical innovation and scientific knowledge commercialisation
which arises from repeated transactions in the areas of knowledge, technology and finance.
The success chain concludes with forming collaborative stakeholder networks and inherent
network capabilities on the basis of the resulting effects of the success chain components.

Use of

Stakeholdersatisfaction Stakeholderloyalty ¢ Stakeholder retention Stakeholder Network
Evaluation process, Commitment, Trust,
Affective condition Positive attitude

commercialisation
service

Re-use of service, Network capabilities
Recommendation

Figure 2: Stakeholder retention success chain Source: Own conception based on B-2-C success
chain (Homburg 2005)



University Output

Relationship marketing theory suggests that relationships and interactions with different
stakeholders are prerequisites for collaborative stakeholder networks. The output of
collaborative stakeholder networks for radical innovation is evident. There is a need,
however, for scientists to be able to recognise and identify the commercial value of their
discoveries and breakthrough innovations. In the context of scientific knowledge
commercialisation, this is most effectively achieved if the necessary knowledge about the
market is embedded within the research of scientists and/or when scientists get access to
external contacts (O’Gorman et al. 2008) within scientific networks which include local and
international networks in industry and entrepreneurial communities (Degroof and Roberts
2003; 2004) that possess commercial knowledge. Furthermore, access to industry external
networks and the scientists’ technical knowledge is deemed to be an important factor for
successful commercialisation in industry (Thorburn 2000; Jensen and Thursby 2001,
Knockaert et al. 2009) as well as for radical innovation (O’Connor, 1998; 2006; Leifer et al.,
2001; O’Connor and McDermott 2004; Story et al. 2009). Relationships and interactions
between persons with market and technical knowledge influence entrepreneurship. Indeed,
networks are crucial to the entrepreneurial process (Dubini and Aldrich 2002) and to radical
innovation (O’Connor, 2006; Leifer et al., 2001; Story et al. 2009) and act as conduits for
resource mobilisation and information flows (Stuart and Sorenson 2003; Story et al., 2009),
as well as for social, financial and human capital (Thornton and Flynn 2003). Managed
appropriately, they can accelerate the performance of technology transfer (Singh 2003).
Granovetter (1992:4) argues that “economic action is constrained and shaped by the
structures of social relations in which all real economic actors are embedded” and that
economic activity is undertaken not just by isolated individuals, but by entrepreneurial
individuals within these social networks. Embeddedness prioritises personal linkages and
networks of such linkages in generating trust and non-opportunistic behaviour (Granovetter
1985) which in turn is relevant for resource mobilisation. He argues that weaker relationships
(weak ties) can be more valuable to individuals in achieving their goals than personal
relationships with family or friends (strong ties). Thus, entrepreneurs with more diverse
networks are expected to get more useful information to identify opportunities, acquire
resources and undertake entrepreneurial activities (Hoang and Antoncic 2003; Stuart and
Sorenson 2003). Furthermore, investors are more likely to provide seed-finance or venture-
finance if they have direct or indirect social ties with the entrepreneurs (Shane and Eckhardt
2003). A useful definition of networks is provided by Tijssen (1998:792):

“as an evolving mutual dependency system based on resource relationships in which
their systemic character is the outcome of interactions, processes, procedures and
institutionalization. Activities within such a network involve the creation,
combination, exchange, transformation, absorption and exploitation of resources
within a wide range of formal and informal relationships”.

Scientific knowledge commercialisation networks, as social networks, refer to interaction and
linkages among individual stakeholders in the scientific commercialisation process. These
networks imply norms of reciprocity and trustworthiness which enable the mobilisation of
resources, acquisition and utilisation of information. In sum, entrepreneurship theory
recognises the importance of stakeholder relationship within networks. Stakeholder
relationships create the context of the entrepreneurial decisions made by the individual.
Stakeholder relationships influence opportunity identification, entrepreneurial decision-
making, access to resources and resource mobilisation. The case study findings reinforce this



perspective. They show that the existence of collaborative stakeholder networks is of
importance as it acts as a conduit for entrepreneurial as well as radical idea generation and
identification, access to resources and a base for repeated success. Fifteen industrial partners
explained that it is not just access to knowledge which is of importance to being part of such
a network but also the possibility of generating and evaluating better ideas. This view is
shared by industrial managers, ten Pls and all TTO managers. An Irish Pl stated that

“you get a real understanding of ... what the real problem is because otherwise you
are starting with ... an impression of how things work rather than a real
understanding, whereas with ... a few different projects you could really get to
understand how a company does what it does and then ... there is a real chance to ...
make some real change ... and all the time you are innovating the technology or you
are innovating the approach and so | do think there is definitely a benefit in a
network™.

While industrial partners are interested in generating new ideas and absorbing the knowledge
(O’Connor and DeMartino, 2005; Story et al., 2009), this statement refers to Pls learning the
ability to judge the commercial viability by virtue of being part of a network. This confirms
the resource-based view of entrepreneurship (Alvarez and Busenitz 2001) the knowledge
spillover theory of entrepreneurship (O’Gorman et al. 2008) and adds to the view of
relational resources and capabilities for radical innovation (O’Connor and DeMartino, 2005;
Story et al., 2009). It recommends that those Pls — who are not fully conscious of how to
exploit the technical knowledge — should be integrated in networks where other stakeholders
possess the necessary entrepreneurial knowledge. Access to resources was probably the most
important issue for Pls who stated that it is particularly important for them to get funding for
their research. A centre manager outlined the network effects by saying that they are able to
put their case forward more competitively than a school, because they bring together a range
of researchers from different disciplines. They are therefore able to tackle larger scale
problems and are able to do that more effectively. He believes that they are more competitive
for research funding as they are part of a wider network. A commercialisation manager of an
Irish CSET summarised the network capabilities as follows:

“The main thing is that no one company can do everything and therefore the whole
benefit of being in a consortium or in a partnership is that everybody brings different
skills sets and different ideas and different resources to the table”.

The findings in relation to access to resources confirm Shane’s (2003) idea that the
entrepreneurial process is stimulated by access to information, social capital and financial
resources.

In addition, the relationship marketing view that success builds on success was
highlighted in the interviews. It was acknowledged by the Pls and centre managers that
companies are only interested in engaging with Pls and a centre if they have demonstrated a
certain set of skills, competence or a certain level of infrastructure or expertise. They outlined
that you continually need to generate new ideas and new innovations that allow you to plan
with the company about where a programme might go beyond the initial two or three years of
a project. The understanding that success will lead to repeated projects was shared by the
industrial partners who claimed that if you are satisfied with the service or product you
received you will continue working with them. Similarly, a difficult experience has the
potential to end a working relationship.



It is necessary that managers of radical innovation projects recognise that it is important
to have incubation capabilities at the discovery part of the radical innovation process. As
noted above, the findings suggest that it is important for industry that the university partners
can judge the market feasibility or potential of their ideas from the start. While it is true,
therefore, to say that these capabilities should be possessed by industry partners (Story et al.
2009), it is also necessary that these capabilities are possessed by Pls as the existence of this
capability will be a factor determining whether or not a collaboration is perceived as having
been successful. This can, to some extent, be self fulfilling as the existence of these
competencies is one of the key factors in the industry partner’s decision to repeat projects
with a particular network. Conversely, where these capabilities are not possessed by the Pl
then the satisfaction derived from collaboration can be undermined by the setting of
unrealistic expectations at the discovery stage in the project.

In summary, the outcome of the stakeholder success chain is the formation of a
collaborative network for radical innovation. The development of the network is achieved as
retained stakeholders repeat collaborations. The network capabilities in turn encourage
further projects and strengthen the relationships even more. Collaborative networks have
positive outcomes for the university as well as the industry partners as radical innovation
depends on repeated engagements with the same people (O’Connor and McDermott, 2004).
The government agents benefit from the formation of collaborative networks as it fulfils their
aim of establishing internationally visible, competitive research facilities to enhance scientific
networking and cooperation.

CONCLUSION AND DISCUSSION

This paper presented a qualitative study on why and how collaborative networks for radical
innovation are established in the science-to-business sector. Clearly, given the nature of case
study design it is not possible to generalise the findings and the intention is rather to show the
applicability of relationship marketing, provide some preliminary analysis on the
establishment of stakeholder relationships and collaborative networks and suggest directions
for further research. The findings show why it is important to establish stakeholder
relationships and networks in order to enable radical innovation and scientific knowledge
commercialisation. It is the Pl who initiates contacts and is the key reason why industrial
partners start the relationship. In addition, the research found that relationships are
established if the Pls show a willingness to collaborate with industry. Previous research
looked at PIs motivations for commercialising their research (Gulbrandsen 2005), as well as,
the provision of monetary incentives. Additional research on the benefits to Pls for
undertaking research with industries including how universities acknowledge these
commercialisation endeavours in terms of promotions need closer examination. Future
research should look at whether there are differences in the Pls engagement activities and
interests when taking on different types of academic consulting i.e. problem-solving,
accelerating development or strategic advice (Perkmann and Walsh 2008). Furthermore,
additional research is necessary to clarify the extent to which TTOs account for establishing
relationships and if they are successful at winning over stakeholders.

The paper also shows how relationship quality, knowledge base and commercialisation
service contribute to stakeholder satisfaction. It proposes that trust, commitment and a
positive attitude contribute to the creation of loyalty and in turn retention of the stakeholders.
Stakeholder retention thus influences the establishment of collaborative stakeholder networks
due to repeated collaborations. Yet additional research is necessary to look at relationship



management aspects and how collaborative networks in the science-to-business sector are
managed for radical innovation to happen.

University entrepreneurship is not able to explain the complexity of scientific knowledge
commercialisation process and radical innovation. Entrepreneurial opportunities can either be
exogenously discovered by those involved or endogenously created. Networks and network
capabilities enable both the endogenous creation of opportunities through the commitment of
investment to create knowledge and the exogenous discovery of opportunities through the
provision of social capital. The findings indicate that collaborative stakeholder networks are
the conduit for radical innovation due to network capabilities.

The paper indicates that managerial challenges in relation to the encouragement of
people who want to do radical innovation are not solely an issue for industry, (O’Connor and
McDermott, 2004) but that these challenges exist for universities as well. Furthermore, it is
necessary that managers of radical innovation projects recognise that it is important to have
incubation capabilities at the discovery part of the radical innovation process. These
capabilities should be possessed by industry partners (Story et al. 2009), but the view of
industry partners is that these capabilities should also be possessed by Pls. The research
confirms that the required competencies for radical innovation are likely to be inherent in a
radical innovation network comprising different stakeholder relationships and that this is
particularly the case where that network is used repeatedly. The paper also confirmed that the
acquisition of resources for the radical innovation project is enhanced by virtue of being part
of the radical innovation network.

The findings of the paper entail policy implications for the individual institutions at a
micro level as well as at the macro level. While the ‘triple helix” shows that internal and
external partners are integrated and are able to network within the knowledge infrastructure,
it does not provide for a better understanding of the complex system of knowledge
commercialisation and the commercialisation process. The science-to-business approach,
however, constitutes the process of commercialisation and thus enables policy makers to take
the process into account. Furthermore, policy makers should recognise the differences
between radical and incremental innovation and should not solely rely on hard metrics such
as patents and invention disclosures. For radical innovation to happen, it is important to
supply an environment where people can work long-term and do repeated collaborative
projects.

By placing stakeholders at the centre of a relationship marketing and entrepreneurship
framework where they are integrated into a network of different relationships helps to show
why and how collaborative networks for radical innovation and science-to-business
commercialisation are established. The paper showed that relationship marketing as a theory
can contribute to the university entrepreneurship and the radical innovation literature as well
as broaden the applicability of the approach in its own field.
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Appendix
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Figure 3: Holistic stakeholder satisfaction Source: own conception based on Bergmann (1998)



Extraction of meaning units and descriptive concepts from the interviews

Category

Constructs

University approaches industry; problem statement from industry partner

Initial contact

Solved particular problem before; good experience Experience
Good reputation, great reputation Reputation Use of university
Focus research around certain areas; champions; islands of competence Knowledge
Science relevant to Business drivers; set expectations; meeting deadlines; outcome Evaluation

Good experience

Affective condition

Satisfaction

Create and maintain trust; trust has to be established; trust has to come first Trust
Combination of commitment, trust and satisfaction; commitment because of risky Commitment
. Loyalty
projects
Good experience want to replicate; repeat business because of experience Repeat business
Bad experience no recommendation Recommendation
Retention

Build up portfolio; ability to identify the right people

Build network

Success on success; snowball effect; multidisciplinary competences; access to resources

Network capabilities

Entrepreneurial activity

Table 3: Research issues identified in the pilot case study and literature review




Use of University

PI’s Role and
willingness to
participate

So it’s difficult to ring up a company. Call them and say hey you are in [this area]we are in [this area]; do you want to come in and see what we
do?... if they [PIs] are very hot in their space, they would already have links with them. So a lot of the contacts would actually come through the
PI’s kind of network (TTO 1- Ireland)
I think, networks, how scientists get contacts...the scientists have to do it themselves in order to work properly (Pl 4 - Germany)
I think if you are sitting in a university and you are waiting for a company to come to you it’s a very passive and I don't think a very fruitful
experience. Of course really high profile researchers will have companies come and approach them (Centre Manager 2 -Ireland)
There’s no point if the technology is good but the people aren't interested in doing commercialization (GOV 1 — Ireland)

It depends how market oriented the centre is (Industry 1 — Germany);

[we don’t collaborate if] the people at the top don’t have enough industrial experience (Industry 2 — Ireland)

Satisfaction

Evaluation of
project and
relationship

If we are not satisfied... we have left projects (Industry 5/7/12 — Germany)
In the first few years we were really satisfied. Now we are not anymore... I think it always depends on the involved people and the relationship
with them (Industry 3 — Germany)
A lot of it depends on the communication (Industry 4 — Germany)
There is an element yeah of customer satisfaction there. | mean the centre has a number of if you like customers that it has to keep happy. There are
industrial partners obviously. It’s the Irish government, the Irish tax payer. [I am satisfied because] they are industrially aware or commercially
aware. They.... not massively but certainly they’re not really, really naive. And they do know that if they have an idea people won’t just...
academics, all academics tend to think their idea is brilliant and if they have an idea for what they think might be a product they think this is going
to be a billion dollar sell out and things like this. And [name of centre]’s vision is tampered with a bit of reality (Industry 10 — Ireland)

Like all relationships the first part is the product, our service whichever you want. If you go somewhere the people might be terribly nice you come
out with an awful result...you never want to go back there again and it will take a lot of persuasion to go back...So the product or the service is
wrong the people were nice, the environment was nice. ...So I think if you get sort of combinations there (Industry 2 — Ireland)
Dissatisfaction exist where people say we don’t want to work with them anymore (TTO 1 — Germany)
We have several contacts but the best ones are the direct contacts where the communication is right (P1 9 — Germany)
Company satisfaction in what we’re doing...if they didn't feel that you would deliver something they wouldn't bother. Because it's not just the
funding, it’s the management time it’s the interface time, it’s the energy you put into maintaining the relationship (Centre Manager 2 — Ireland)
The most important thing is clear definition of what is it you’re trying to achieve. Followed closely by an established accountable consistent process

for management of the relationship in terms of review process and communications processes (Commercialisation Manger 3 — Ireland)




Loyalty

A lot of the contacts would come from initially from the Pls themselves because they could already be a level of trust built up (TTO 2 - Ireland)

I suppose at the beginning it was loyalty...it was trust. [ was very fortunate in that the academic I was working with, she had worked with me
before so she had done her stint in industry....So she understood where I was (Industry 3 — Ireland)

Trust is the absolute basis. Paper doen’t blush, so you first have to gain a partner‘s trust and that is a really important precondition for a
collaboration. Without mutual trust you will never be successful. (Industry 2 — Germany)

A contract is a legal security, but personnaly I don’t care, I work with people I trust (Industy 6 — Germany)

Trust is established by you know by good relationships with people you know. And again it comes down to just a general level of honesty you
know and if people are honest with us... and I find honesty and a good relationship with the PIs is possibly you know is possibly the best way to
create an environment for future collaboration (GOV 2 — Ireland)

Previous experience...even more than that I guess, they trust us, they showed that they trust us in the same way we show that we trust them so they
exchange. They give us stuff and we give them stuff so there is, it’s not just a one way relationship, right? It’s a two way relationship of
confidential material so that definitely assists the process of building trust (P1 8 — Ireland)

There had to be some building of trust done with those because it's a new company so it was, it was the trust that had been built with the original
founding members of the [old company] that was able to relay and portray the institute in a good light with the management of the [new company].
So again they were coming with a positive attitude and they were able to come and see that the positive attitude was justified (Commercialisation
Manager 3 — Ireland)

If the results are right loyalty will evolve (Centre Manager 1 — Germany)

Retention and
building a
network

We did another project with them because we had a very good experience with them. We worked with them on another project a couple of years
ago and it was so good that we decided to do it again (Industry 5 — Germany)

We are satisfied in the fact of the first five years to go into the next five years which obviously says quite a lot (Industry 3 — Ireland)

People building relationships and experience. If you have some rocky patches along the way and you see how people deal with those and how we
resolve those and you can see that the relationship works (Industry 8 — Ireland)

I would say it is often the case that companies do a second project if you have done this successfully before and they would then think of you too
(Industry 4 —Germany)

You’re competence and you’re credibility over time build a relationship (TTO 1 — Ireland)

Collaborative projects are often handled by the scientists and then there are succession projects...I would say the scientists and the industrial
partners build certain internal networks based on trust and | would say trust is indispensable for technology transfer (TTO 2 — Germany)

If loyalty is there... you will get new requests to collaborate (Centre Manger 1 — Germany)

Success, yeah the only reason that they'll come back is if they feel they are getting value... So you know they came back and they renewed their
commitment for another four years basically just do that on the basis of success (Centre Manager 2 — Ireland)

If you get on well with a company and everything is running smoothly then you will work with them again (Pl 9 — Germany)

Yes, to start it was just one company [multinational]... and then it was [second multinational] and then we grew company by company (P1 5 —
Ireland)

It is our aim to provide the framework in the form of excellence centres to enable network formation (GOV 1 — Germany)




Network
capabilities

Generation and
identification of
innovative ideas
and access to
resources

Because you get a real understanding of how, what the real problem is right because otherwise you are starting with kind of an impression of how
things work rather than a real understanding whereas with of course a few different projects you could really get to understand how a company does
what it does and then you, then there is a real chance to break some and make some real change. And all the time you are innovating the technology
or you are innovating the approach and so | do think there is definitely benefits in a network (PI 8 — Ireland)

We have had the experience that especially in local networks, where people work, compete and communicate on a daily basis that this generates
big successes (GOV 1- Germany)

Quick access to information (Industry 5 — Germany)

Test ideas broadly (Industry 10 — Germany)

If universities could get their academics more networked and into cohesive groups either within the university or the university with hospital or
universities industry that could be a way to attract more funds (GOV 3 — Ireland)

We are able to put forward the case more competitively because we bring together a range of researchers from different disciplines. So we’re able
to tackle larger scale problems and we are able to do that more effectively (Centre Manager 2 — Ireland)

Networks develop and I’ve recently been contacted by somebody in SFI [Government agency] with regard to a technology that he’d seen
somewhere else...would I be interested in it? So I think again it’s as they get more, more knowledge of what companies are doing and what they’re
interested in, then they’ll start leveraging those networks more... this networking capability (Industry 10 — Ireland)

Table 4: Sample findings on the establishment of collaborative networks




