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The role proximity plays in university-driven
social networks. The case of the US
and EU life-science clusters
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Abstract

Over the last decade, the research in the field of technology and innovation has
progressed towards the development of the notion of an ‘ecosystem’ that lays within
the idea that innovation and technological advances stem from collective research
efforts and social interactions. The paper delivers new insights on successful university-
based innovation ecosystems, by exploring the role of proximities in university-driven
social networks. Two research problems are discussed: 1/ the structure and dynamics
of university-driven social networks, and 2/ the role of proximities as pre-conditions for
stronger social ties and more frequent interactions. The author applies a qualitative
interview and direct observation methods on the example of several selected life-
science university-based ecosystems in the EU and the US. The study identifies
several fundamental relationships: (1) the presence of high physical, cognitive and
organizational proximities within university-based ecosystems contributes to social
networking and the interchange of knowledge; (2) cognitive and organizational
proximities are the primary motives for social collaborations within university-
based ecosystems; (3) physical proximity matters most when strong social networks
already exist; (4) physical proximity allows ecosystem players to have more informal
interactions; (5) cultural and social proximities increase more effective communication,
trust and knowledge sharing; (6) social networking within university-based ecosystems
may be partially engineered by the brokerage function of intermediary organizations
and managers, aiming to narrow organizational, technological and cognitive
proximities between ecosystem players. Bridging organizational, cognitive and social
distances must be one of the regional innovation policies priorities. Further research
must consider increasing technological convergence, shortening technological cycles
and globalization processes within the life-science sector.
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INTRODUCTION

TheTriple Helix (TH) (university—industry—governmentinterlinkages) approach
to ‘innovation systems’ has been widely accepted, especially in the public
sector. Recently, however, there has been an attempt to enrich this approach
with the new concept of the Quadruple Helix (QH). This is grounded in the
idea that innovation is the outcome of an interactive and trans-disciplinary
process involving “all stakeholders as active players in jointly creating and
experimenting in the new ways of doing things and creating new services and
products” (European Commission, 2015). Notably, the QH approach builds
on the emerging concept of an ‘innovation ecosystem’ and widens the TH
concept with one more helix — society and societal perspective (McAdam &
Debackere, 2018; Carayannis & Campbell, 2012). Consequently, in the QH
interactions, knowledge transfer among innovation actors is additionally
strengthened by social, trust-based relations among actors or so called “social
proximity”. The concept of an ‘innovation ecosystem’ refers to a network of
interconnected organizations, connected to a focal firm or a platform, that
incorporates both production and user side participants, and creates and
appropriates new value through innovation (Autio & Thomas, 2014).

The interest in social networks within the aforementioned innovation
ecosystemsandtheirroleinsharingknowledgeandideas, aswellasstimulating
inventions and innovations, have been progressively discussed. Several
literature sources mention the concept of a ‘university-based innovation
ecosystem’, which lies within the idea of the QH networks of innovation
ecosystem. This refers to a university as an ‘attractor’ for developing and
transferring innovative ideas via the social interactions between students,
faculty, companies, intermediary agents, investors, and local authority
representatives (Broekel & Boschma, 2016; Ponds, Oort, & Frenken, 2009;
Audretsch & Feldman, 2004; Audretsch & Stephan, 1996; Adams, 2002;
Anselin et al., 1997; Golejewska, 2018). These studies emphasize the
importance of various types of “proximities” for the interactions and exchange
of knowledge and innovations. The term proximity refers here to the degree
to which one element is close to another. In this sense, proximity facilitates
the interaction of actors with complementary pieces of knowledge, skills, and
experiences. One popular type of proximity is the geographical dimension of
proximity, such as the physical closeness of two or more actors. For example,
studies by Fitjar et al. (2016) and Lorenzen (2007) show that geographical
proximity between university ecosystem actors provides opportunities for
frequent, interpersonal contacts, allowing the reduction of information
asymmetries, whereas organizational and cultural proximities have an impact
on the evolution of social interactions and social capital formation.
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Unfortunately, other types of proximities, including cognitive, social and
institutional proximities, have been largely neglected in the subject literature.
Moreover, most of the existing subject literature on ‘open innovation
ecosystems’ and QH linkages is grounded in the context of firms. Only a few
studies consider social networks in the context of universities. In the recent
studies by Schiumi and Carlucci (2018) and Fransman (2018), the authors
emphasise the importance of universities (with their specialized knowledge,
ideas, and skills) for companies’ research and development, as well as the role
of social interactions among the ecosystem players in facilitating knowledge
flows. At the same, the authors do not provide more evidence on what factors
influence such interaction.

After reviewing the existing state-of-the-art literature, the researcher
seeks to fill the above mentioned literature gap by bringing new evidence
to the role of physical, cognitive, cultural, institutional and technological
proximities for university-driven social network formations. The paper aims
at contributing to the emerging debate on the role of proximity (different
types of proximities) in the research collaboration and social networking
within university-based innovation ecosystems. More specifically, it aims to
answer what role one or more dimensions of proximity play in strengthening
QH interlinkages in the selected university-based ecosystems and, therefore,
provide better conditions for the innovation process to take place. The concept
of a ‘university-based ecosystem’ is defined as a complex set of relationships
among actors from universities and research institutes, enterprises, and other
institutions, that lead to the inter-exchange of technology and information,
and stimulate innovations. In order to achieve the research aim, the author
takes the example of three different life-science university ecosystems and
discusses two major research problems: 1/ the structure of the analyzed
university-driven social networks; 2/ the role of proximities — geographical,
cognitive, technological, social, institutional and cultural — as pre-conditions
for stronger interpersonal ties and more frequent interactions.

The following study provides new insights into the functioning of
university-based ecosystems, and the role of social networks within the
Triple (Quadruple) Helix model. The results of these insights enable the
development of strategies and policy measures that further unlock the
innovation potential in the universities and their local communities.

The paper is divided into seven sections. The introduction is followed
by a presentation of the theoretical framework of the research study. The
types of proximities, social networks ties, and their configurations are
discussed here. Next, three sections discuss the technological convergence
and research collaboration within the life-science sector as well as the role
of university-based ecosystems in such collaboration. Finally, the fifth section
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discusses the author’s qualitative research findings. The paper ends with the
research conclusions and implication for the further studies.

LITERATURE REVIEW

The theoretical concept behind the university-driven social networks
originates from the theory of the innovation ecosystem and the TH theory.
QH is not a very well established and widely used concept in innovation
research and in innovation policy. Three elements, which are important for
the following research, are common to both analytical models (TH and QH).
The first is the institutional element, covering actors from university, industry
and government sectors. The second is the relational element, involving the
relationships between all the mentioned actors, which include collaboration,
moderation, leadership, substitution and networking. The third is the
functional element, described as processes taking place in what Etzkowitz
(2008) calls ‘Knowledge, Innovation and Consensus Spaces”.

Furthermore, over the last two decades a significant body of Triple
(Quadruple) Helix theoretical and empirical research has been developed
along two main complementary perspectives: a (neo)institutional one and
a (neo)evolutionary one. The first one examines various Triple (Quadruple)
Helix configurations and induces mechanisms in national and regional
contexts (e.g. Etzkowitz, Mello & Almeida, 2005; Saad & Zawdie, 2011;
Gonzalez-Lépez, 2014). The second one looks at university, industry and
government as co-evolving sub-sets of social systems that interact through
market selections, innovative dynamics, network controls, and communicate
through specific codes (Etzkowitz & Leydesdorff, 1995).

The enhanced role of the university in the local innovation ecosystems
arises from several specific developments in the subject literature. Firstly,
the founder of the Triple Helix model, Etzkowitz (2003), has dedicated the
university the ‘third mission’ — involvement in socio-economic development,
next to the traditional academic missions of teaching and research. This,
on the other hand, explains the stronger government interest in policies
strengthening the links between universities, local community and the rest of
society. Thus, universities and their social environments are the key players in
the technological, social and economic development of regions. They serve
as intermediaries between scientific knowledge and markets, and in such
way promote the diffusion of innovations and foster competitiveness (see the
works of Huggins et al., 2019; Johnston & Huggins, 2017; Kim, 2013; Hughes
& Kitson, 2012; Garnsey & Heffernan, 2010; Chapple et al., 2005; Feldman,
1999; Kenney, 2000). What is more, universities, unlike industries, are
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characterized by open knowledge creation and dissemination environments,
whereas companies limit the access to their produced knowledge. As a result,
universities and their ecosystems are considered a natural environment for
local knowledge spillovers. The term ‘ecosystem’ alludes here to the biological
sense of the ecosystem. One could find several different types of ecosystem
in the subject literature: business ecosystem, innovation ecosystem,
technology ecosystem, entrepreneurial ecosystem, etc. The heterogeneity
of participants of the ecosystem models is of particular importance and
difficulty when considering ecosystem boundaries. Indeed, ecosystems are
dynamic communities who share complementary technologies and skills.
The content of the social ties (both formal and informal) between actors
within the ecosystems is different depending on the types of actors involved
and the exchange of information and knowledge between them. As already
stated before, this paper studies what role proximity has on social networks
formation within university-based innovation ecosystems. Proximity does not
create innovation, but only serves as an enabling factor for it to happen. As
stated by Boschma (2005), there are several types of proximities facilitating
these social ties and interactions, as well as an exchange of knowledge and
information within an ecosystem, such as a geographical, cognitive and
technological, social, cultural, organizational, and institutional one. The
following section discusses each type of proximity in more details.

Geographical proximity

The geographical proximity appears as a distinctive element that leads
to a clustering effect, especially useful for the transfer of tacit knowledge
(Audretsch & Stephan, 1996). The increasing role of geographical proximity
in shaping economic and social interactions (labor mobility, inter-firm
linkages, etc.), knowledge spillovers, and innovative propensity, has triggered
the “new” economic geography literature. As Glaeser et al. (1992, p. 1126)
observe, “intellectual breakthroughs must cross hallways and streets more
easily than oceans and continents”. Thus, knowledge spreads more rapidly
in agglomerated urban areas and in close proximity to major universities.
The role of university collaboration networks in geographically mediated
knowledge spillovers has been emphasized and evidenced by a number
of studies conducted by Anselin et al. (1997), Bania et al. (1993), Baptista
(2001), Adams (2002), Trajtenberg et al. (1997), and Ponds, Oort, and
Frenken (2009). Interactive, huge, and diverse social capital makes large
agglomeration regions with proximity to academic institutions ideal locations
for social networking events and knowledge exchange.
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Cognitive and technological proximities

A relatively small number of researchers have investigated the role of cognitive
proximities and technological relatedness in the knowledge spillovers. Some
names include the works of Petruzzelli (2011), Nooteboom (2000), Nahapiet
and Ghoshal (1998), Brockhoff and Teichert (1995). In their findings, cognitive
proximity is manifested by the homogeneity of competencies, capabilities and
skills as well as the homogeneity of knowledge bases (Nooteboom, 2000, p.
3-11). The first level of homogeneity refers to cognitive similarity between
individuals: communication codes, written specific technical language, common
professional or scientificbackgrounds. Whereasthe second level of homogeneity
refers to the cognitive similarity between independent organizations (in their
knowledge bases, capabilities, competences, and experiences). Having an
overlapping knowledge base and a shared technical vocabulary enhances the
actors’ ability to communicate and exchange information (Nahapiet & Ghoshal,
1998). The existence of a shared language and codes leads to the creation of
social capital — as Adler and Kwon (2000) put it, “social capital is unlikely to
arise among people who do not understand each other” (p. 99). In relation to
partners’ technological relatedness, Petruzzelli (2011) suggests that in order to
increase innovative performance, a certain threshold of similar technological
competencies between partners is required. However, too much similarity
may in turn have a detrimental effect on the actors’ innovative performance
since the development of valuable innovations may require dissimilar but also
complementary sources of knowledge.

Social proximity

This concept of “social proximity” originates from the literature on
embeddedness. It claims that economic behaviour is heavily embedded
in social relations, in which behavioural factors such as trust, openness,
professionalism, complementarity and transparency are of key importance.
The trustful relations among actors, driven by friendships or common
experiences, encourage further development of new networks and the
exchange of tacit-knowledge between related actors (Maskell & Mallberg,
1999; Ziemianski, 2018). Based on her study results, Feldman (1999) argues
that decisions of the faculty members to start a company are socially
conditioned, e.g. “efforts by pioneering faculty members to start a company
lead other faculty members to found companies as well”. It is in fact defined
in terms of “socially embedded relations between agents at the micro-level”
(Boschma, 2005). Therefore, common friendships and experiences among
actors guarantee trust-based relations among actors and thus it strengthens
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social proximity. These trust-based relationships also help build an open
attitude of “communicative rationality” (Lundvall, 1993), rather than a purely
market-oriented narrow communication.

Cultural proximity

Norms are unwritten social and cultural rules for how people should behave
in various social relations and contexts. Research show that shared norms and
beliefs in networks and social relations play an important role in the creation
of social capital (Adler & Kwon, 2000). Furthermore, Nahapiet and Ghoshal
(1998) state that norms represent a degree of consensus in a social system
and that ‘norms of cooperation’ may influence the creation of social capital.
These norms have influence on people’s attitudes and motivations towards
social interactions and social exchange, which, on the other hand, affect
the social capital embedded within a network. Culture affects how people
perceive and interpret their environment. The latter implies that individuals
sharing a common language and culture are more likely to perceive the social
interactions and exchanges in similar ways. For example, a culture of shared
trust and similar habits can make knowledge transfer easier and people more
willing to exchange information.

Institutional proximity

Institutional proximity refers to the interaction among actors from various
institutions within the Triple Helix spheres. Much of the Triple (Quadruple)
Helix literature focuses on the institutional spheres of university, industry
and government in a holistic way, without going deeper to the specific
actors within each sphere, their institutional identities, objectives and social
interaction dynamics. As Jensen and Tragardh (2004) put it, cooperation within
the Triple (Quadruple) Helix model is complex, dynamic and ambiguous, thus
the institutional architecture of particular Triple (Quadruple) Helix relationship
models may differ by sector, e.g. in the case of aerospace the government
would occupy a larger role than in life sciences. Furthermore, geographical
proximity can facilitate collaboration between the institutions, however, social
interactions and trust can smoothen and make these interactions successful.

Organizational proximity
The literature on the organizational dimension of proximity identifies two

levels of its analysis: the inter-organizational and the intra-organizational
(Antonelli, 2000). The latter division results from the fact that knowledge
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spills over from one to another organization, but also among different units
within the same organization. People are simultaneously proximate to
everyone else in their organization, as they move about the organization.
The latter facilitates interaction both intentional and accidental. The inter-
organizational proximity can be further distinguished from the low (loosely
coupled) networks and weak ties between autonomous organization, to the
highly networked, such as ownership and wholly-owned subsidiaries. In terms
of the intra-organizational level, strong ties among different units define high
organizational proximity, whereas weak ties correspond to a low proximity. Yet,
in order to understand further the role of organizational proximity, different
dimensions of organizational distance must be considered, each of which affect
communication, friendships and social networking (Monge et al., 1985).

Social network ties and configurations

Granovetter (1973) distinguishes between strong and weak ties and states that
the strength of a social tie is defined by a combination of the time invested,
the emotional intensity, the intimacy or mutual confiding between the
actors. In other words, ties with a higher degree of emotional involvement,
are more important in the discovery of a business opportunity and weak ties
become more important when exploiting these opportunities. Furthermore,
Coleman (1988) argues that networks with a closed structure are better at
facilitating social capital, as demonstrated in Figure 1 (a), than social networks
characterized by an open structure, which is illustrated by Figure 1 (b).

D E
B c B \/ c
A A
(a) (b}

Figure 1. Social network without and with “closure”
Source: Coleman (1988).
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Burt (1992), who introduced the concept of structural hole in networks,
argues, on the contrary, that low density and connectivity are the most
beneficial features of a social network. Structural holes mean that an individual
has persons in his or her network that do not know each other and is defined as
“a relationship of non-redundancy between two contacts”, which is illustrated
by the hole between contacts in a network that do not have any relationship
to each other. In this way, that person is more likely to have access to so-
called non-redundant information, i.e. information that is fresher and unique.
Furthermore, Coleman (1988) argues that most social capital networks with
closure create larger social capital while Burt (1992), on the other hand, argues
that structural holes, i.e. without closure are the most beneficial network
configuration in this study. In the start-up phase, an entrepreneur might
need both of these models of networks. First, a closed network could provide
trust and emotional support, which might be very important when deciding
whether to exploit a research or business idea. Second, structural holes might
be important in order to create a competitive new venture.

University-driven social networks

In university-based ecosystems, a network of formal relationships among
organizations and their actors merges with the personal network(s) that every
individual has in the ecosystem. Feldman (1999) in her studies demonstrates
that, for example, the decisions of “academics to start a business were socially
conditioned”. This suggests that physical proximity might not be enough to
create the ‘contagion effect’ for the local university-based ecosystem players
and the occasions for learning and knowledge exchange seem to be facilitated
by a high level of embeddedness of their social relations with other actors.
This is in contrary to Boschma (2005), who has evidenced that social networks
are location specific, suggesting that knowledge spillovers are geographically
localized as well. Furthermore, the seminal study by Powell et al. (1996) on
social network structures and innovation in the life-science sector found
that the nature of previous ties was an indicator of positional strength in
these networks. Similarly, Burt (1992) argues that structural holes in the
form of the connection gaps within networks are a matter of the relations
existing between actors, rather than the ‘physical’ attributes of actors.
Notwithstanding, studies by Gordon and McCann (2000), point out the risk
of “too much social proximity”, which means that people only relate to those
with whom they are socially proximate. Nonetheless, a university-based
ecosystem can provide opportunities and mechanisms that help contrast
this possibility. Unfortunately, there are few studies that have applied the
social network concept in an empirical manner with regard to examining links
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between universities, industry, local authorities and other related institutions
within the local life-science ecosystem (Vonortas, 2009; Tortoriello, 2015;
Kim et al., 2018). The following paper is one of the few attempts to contribute
to the above-mentioned discussion on the role of physical, social and other
types of proximities in the formation of university-driven social networks.

Technological convergence and collaboration within the life-science
sector

Based on the theory of the innovation life cycle, the process of technological
change in the life-science industry represents technological evolutions in the
biopharmaceutical industry, as a whole. The life-science industry, including
biotechnology, is a relatively young branch of bioscience, developed by the
biopharmaceutical industry in the late 2000s. The innovation process shows
that there is not one S-curve but a succession of S-curves from organic
chemistry/pharmacology to biochemistry and molecular biology (Figure
2). It can be seen that the waves of molecular biology overlap the waves
of biochemistry and are about to leap upwards. Currently, scientists and
researchers are attempting to exploit basic molecular research to identify
new drugs, the production of which is based on recent advances in genomics
technology. Scientific breakthroughs such as genetic engineering, the ability
to create monoclonal antibodies, and the mapping of the human genome
have opened up new areas of research, and the pace of discovery in basic
biomedical science has accelerated dramatically over the past few decades.
These scientific trends, along with the dynamic growth of biopharmaceutical
industry, require a convergent and a multi-disciplinary approach (applying
a mix of knowledge from the biological sciences, chemical engineering,
bioprocess engineering, information technology, and biorobotics) to produce
new technological discoveries. The latter, on the other hand, brings the actors
of the university ecosystems closer.

Furthermore, increasing competition drives the specialization and
increases the role of business alliances and partnerships in research and
innovation. The research results provided by Evald et al. (2006) emphasize
the importance of strong social ties at the start-up phase of life-science
sector companies as well as bridging the gap between biological and chemical
sciences (Figure 2), which further accelerate the dynamics in life science.
Furthermore, close collaboration is also important in the development of
genomics technologies that requires massive amounts of information to
be collected and analyzed, whereas the characterization of genes requires
a means to manage, store and process enormous databases of biological
information (bioinformatics).
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Technical Gap between research and development
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Figure 2. Technological change and technological convergence
in the life-science industry
Source: own elaboration based on Utterback&Abernathy (1975), and Fisher&Pry (1971).

In sum, the technological convergence in life science, including the
increasing role of bioinformatics, signifies the importance of the close
integration of research efforts and social collaboration among the Triple Helix
actors (pharmaceutical firms, intermediary institutions, hospitals, various
university departments, etc.) of university-based ecosystems.

RESEARCH METHODS

In order to understand the role of proximity in university-driven social
networks the author applied both quantitative and qualitative research
methods. The qualitative research and the direct observations in the selected
life-science university-based ecosystems in the European Union (EU) and the
United States (US) were conducted in Copenhagen (Denmark), Lund (Sweden),
Cambridge (UK) and the Bay Area (Palo Alto, San Jose, Fremont) (US) in July
and August 2018. The ‘interview’ technique was applied in order to collect in-
depth content. The broad goal of the interviews was to gain knowledge and
insights on how a university-based ecosystem fosters research collaboration
and innovations, as well as to determine the role proximity plays in social-
driven networks formation within university-based innovation ecosystems.
To proceed with this assignment, the researcher, firstly, identified a relevant
common base to analyze and compare among the three life-science cluster
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ecosystems and, secondly, discussed the role of different types of proximities
in the social-related activities of ecosystems™ actors. This method allowed
a better understanding of the complex nature of university-based innovation
ecosystems and the process of social networking within it. The questionnaire
contained mixed questions (open and closed) and was composed of four
parts: (1) the mission, structure and types of social networks; (2) the methods
of networking and intensity of interactions; (3) the role of different types of
proximities in social networking; (4) the impact of social networks on R&D
collaboration and innovative performance.

The author conducted 47 interviews with the Heads and Deans of
departments, the Technology Transfer Offices (TTO), related educational
institutions and companies in the following life-science cluster ecosystems:
Bay Area (Stanford University, Stanford Medical School and smaller local
colleges: Ohlone College and Solano College), Medicon Valley (Copenhagen
University, Lund University), Cambridge (Cambridge University, Cambridge
Medical School, Trinity College). The number of interviews and average time
per interview in each life-science cluster ecosystem is indicated in Table 1.

Table 1. Number of interviews and average time per interview

UE* Bay Area Medicon Valley Cambridge
Number of 22 12 13
interviewees

Total time of 10 hours 33 5 hours 30 6 hours
interviews minutes minutes

Average time of 32 minutes 44 minutes 35 minutes
interviews

Note: *UE university-based ecosystem.
*UE university-based ecosystem.

The list of all interviewed organizations is enclosed at the end of the
paper. In order to analyze the evidence gathered, a multistep thematic
content approach was applied. The researcher transcribed the interviews to
gain preliminary results, and then looked for common and different patterns
for all the analyzed ecosystems. Once common themes began to emerge, the
researcher cross-referenced them with the existing literature.
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EMPIRICAL ANALYSIS

The drivers, structure and role of proximities in university-driven social
networks depends on the stage of maturity, degree of internationalization
and research excellence of the particular university ecosystem. All analyzed
university ecosystems — Cambridge in the UK, Bay Area in the US, and Medicon
Valley in the EU — have their own internal technological and social dynamics.
Considering the intensity and scale of technology transfer activities (patents,
start-ups, collaboration agreements and innovation-technology disclosers), two
major types of clusters emerge — the world-class cluster and a mature cluster
(Christensen et al., 2012). According to the European Cluster Observatory
2016 and the latest ranking by the Genetic Engineering & Biotechnology News
(GEN), Medicon Valley is 9th and 10th in the list of top biopharmaceutical
clusters in the EU. This is surpassed by the Golden Triangle of Cambridge—
Oxford—London, which (along with the US Bay Area life-science cluster) is now
considered as a world-class leading biotechnology and life-science cluster. Table
2 presents a comparison of the three university-based innovation ecosystems
considering their major universities rank, research excellence, human capital,
internationalization and overall academic reputation.

The UK-based, Cambridge University ecosystem is one of the oldest and
most successful ecosystems in the world, focused around one of the top
academic and research institutions in the life-science sector. As after QS 2018
World University Ranking in Life Sciences, Cambridge University stays high in the
expert opinions regarding teaching and research quality, number of citations
per faculty and employer reputation (Table 2). It has a high market share of key
innovations, top worldwide scientists, including Nobel Prize winners.

Similarly, the Bay Area life-science ecosystem has evolved around world-
class universities, such as Stanford University and University of California
in Berkeley, which offer high-skilled talents and a very entrepreneurial
and innovative culture. Stanford University has high teaching and research
quality, which is also depicted in a high perception of students of teaching
quality, high teacher/student ratios and valuable education for the worldwide
employment market. Both Cambridge and Stanford Universities rank high in
terms of attracting faculty and students from across the world, providing
a multinational and diverse environment, facilitating exchange of best
practices and beliefs. In fact, since the creation of Stanford University and
other local universities in the Bay Area, the cluster has taken the lead in the
establishment of university—industry collaborations, resulting in cutting-edge
developments and inventions with a markedly practical application, which in
turn, attracts more talent, firms, and investments (Table 2).
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Table 2. Levels of maturity, internationalization and excellence in Cambridge,
Bay Area and Medicon Valley life-science ecosystems

Major Cambridge  Stanford Copenhagen Lund

universities University University University University
World-class clusters Mature clusters

Overall Score (average 95.6 98.6 63.5 62.1

2018/2019)

Academic Reputation 100 100 67.2 67.2

International Students 97.7 70.5 28.0 71.8

Market Share of Key significant significant growing growing

Innovations

Citations per Faculty 77.2 99 28.8 51.2

Employer Reputation 100 100 47.0 52.6

Human capital worldwide worldwide attracting attracting
scientists, scientists, and retaining and retaining
(Nobel Prize  (Nobel Prize international international
winners) winners) talent talent

Faculty Student 100 100 99.9 57.4

International Faculty 99.4 99.8 91.6 89.6

Hosting world events major major world regional and regional and

(conferences, workshops, world event and regional national national

etc.) location reputation is reputation is

strong strong

Source: own elaboration based on World University Rankings 2019 by life sciences, www.
timeshighereducation.com/...university-rankings/

At the same time, Medicon Valley with its two major universities, Lund
University and University of Copenhagen, and over 15 smaller life-science
institutions — is a relatively younger ecosystem, which nevertheless has
a stable generation of spin-offs and startups. The cluster is especially active
in the research and studying of the fields of diabetes and neuroscientific
research. Both universities are actively involved in attracting international
faculty and students, with Lund University being more popular and thus more
advanced in these efforts. In comparison to Cambridge University and Stanford
University, Copenhagen and Lund universities have much lower feedback from
employers mentioning university education as a driver of competence and
innovativeness among graduates (Employer Reputation). Moreover, the two
leading Medicon Valley universities stand lower in terms of the total number
of citations received by all papers produced across a five-year period by their
faculty members (Citations per Faculty), and, consequently, a smaller share
of key innovations globally. Finally, Cambridge and Stanford Universities are
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more often hosting worldwide events (conferences, workshops, etc.), whereas
Medicon Valley has a strong regional and national reputation for such events.

Considering the importance of universities in spatial, social, cultural and
technologically mediated knowledge spillovers, this section discusses the
interview survey findings on the role university-based innovation ecosystems
play in the dissemination of scientific and technological knowledge via formal
and informal social networks. Moreover, in university-based innovation
ecosystems, formal relationships among organizations and their actors
merge with personal networks. As Krugman (1991) points outs “knowledge
flows are invisible”. Thus, identification of the boundaries of knowledge flows
within a particular personal network seems to be even more challenging.
Therefore, the true value added of the following study resides in tracking the
role of interactions at the human level not only at the organizational one.

The section below contains a summary of the most important
guestionnaire findings on the role each type of proximities played in each
ecosystem (some original statements of the respondents are written in
a cursive format). The significance of each type of proximities for social-
driven networking activities as a percentage share of the total responses is
presented in Table 3.

Geographical proximity

“Close physical (walking) distance to both academic spin-offs and mature
companies operating within the analyzed life-science” university-based
innovation ecosystems, was mentioned as a very important driver of
potential innovations by all the interviewed respondents (regardless of their
work position). This is especially advantageous in terms of the “access to
the latest knowledge spillovers via job mobility and organization of different
academic, scientific events and research collaboration”. More importantly,
the role of physical interactions was placed above ICT and social media
technologies of communications. Furthermore, Stanford University ecosystem
representatives (university faculty and business managers) considered
physical proximity as equally important for both formal and informal social
networks. In this context, the interviewees from the Stanford and Cambridge
University ecosystems emphasized the importance of “social infrastructure
— sport centers, clubs, bars and coffees — that create opportunities for
informal interactions”. “Having a brief chat over a cup of tea or coffee” was an
especially popular attitude for the respondents of the Cambridge University
ecosystem. This is in contrast to the Copenhagen and Lund Universities
life-science cluster representatives, who found “geographical proximity
being less significant for the informal interactions”. The latter confirms that
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geographical proximity alone is not sufficient to explain the process of how
innovations happen within the ecosystems.

Table 3. Significance of each type of proximities for social-driven networking
activities (in %)

Type of proximities Cambridge Bay Area Medicon Valley
Geographical yes 100 100 80
no - - 20
Social yes 60 100 68
no 5 - -
Organizational yes 85 92 80
no - - -
Cognitive/ yes 96 75 82
Technological no - - -
Institutional yes 65 70 62
no - - -
Cultural yes 32 46 65
no - - -

Source: own elaboration (“yes”-significant; “no”-not significant).
Social proximity

In terms of social proximity, the business-related respondents in the Bay Area
pointed out that “social networking starts in the search of ideas but intensifies
when selling technology or upgrading R&D ideas” (closer to the maturity stage
of their technologies). Yet, since the early or so called “idea search” stage is
very often filled with certain precautions, they had also demonstrated the
preoccupation to “do not say too much”. In terms of academia, Cambridge
University faculty emphasized the importance of “social relations and
networking skills”, however they also pointed out the potential problem of
“putting too big a pressure on scientists to attend social events, as well as
bridging and bonding efforts”. As it was put by one faculty member “this may
infringe the privacy and risk of someone scooping one’s ideas”. In a similar
way, digital forms of social networking, “can facilitate communication but can
limit one’s privacy as it leaves traces”.

Moreover, all the respondents acknowledged the common behavioral
components such as “trust, professionalism and openness as key for the social
networks creation and connections to relevant stakeholders”. However, the
Bay Area representatives were driven by a greater level of trust and openness.
The latter was more often strengthened via non-physical networks, such as
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virtual platforms, e.g. alumni social media: Facebook, LinkedIn, e.g. faculty
members often had their class Facebook group.

Organizational proximity

The primary motives for partners to start talking about research or academic
collaborations were found in their cognitive and organizational proximities.
Several respondents in the Bay Area mentioned social networking events in
the field of life science, organized by their own company or intermediaries,
as “strengthening their intra- and inter-organizational networks and thus
organizational proximity”. They also admitted that “informal social networking
events stimulated inter-organizational knowledge sharing as well as improved
their competences, capabilities and resources”. Organizational proximity
further strengthened the social networks between the Bay Area university
department representatives. The latter occurred via naturally emerging formal
and non-formal problem groups. Solano and Ohlone Colleges had platform
groups focusing on education and career support for teachers in the field of
STEM (science, technology, engineering and mathematics). The platform group
takes their private initiatives to “meet informally at an academic researcher’s
home in order to further exchange ideas and experiences in training teachers”.

Furthermore, job mobility was mentioned as an “important process of
bridging and networking between the various organizations”. Researchers in
the Bay Area mentioned that staying with one organization for around 4-5
years was an optimal period for successful career and professional network
development. This contrasted with the respondents from the Cambridge and
Medicon Valley ecosystems, who demonstrated poor job mobility and preferred
long-term or undefined work contracts. Some incentives for job mobility were
mentioned by the Medicon Valley respondents. The latter is also because the
Danish part of the Medicon Valley has relatively higher wages and greater job
opportunities than the Swedish part. Furthermore, the respondents from the
Medicon Valley emphasized that there is “no need for constant geographical
and social proximities in order to build organizational proximity, but rather an
active participation in the organized meetings and short visits”.

Cognitive and technological proximities

As the survey outcome shows, distance in terms of a knowledge base is both
an enabler and an obstacle for the knowledge and innovative networking
activities among the mentioned respondents. All the business respondents
emphasized “the important role of local universities and R&D centers as
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an incredible opportunity for knowledge spillovers and innovative activity”
and that staying within “close proximity to the best universities in the
world enabled them to acquire a high competence when dealing with the
latest technologies”. In this sense, limited competence and poor absorptive
capacities of other non-local actors made the successful research interaction
harder. This was especially emphasized by both faculty and business
respondents from the two European life-science clusters. These respondents
found technological proximities to be a “major challenge when expanding
innovation-driven social networks with partners from Poland or Hungary”.
To some (limited) extent the gap created by cognitive and technological
distances was bridged by intermediaries (e.g. individual faculty members,
TTOs), institutional and cultural proximities.

In general, the respondents agreed with the importance of diversity,
heterogeneity, and complementarity in enriching the capabilities and
knowledge of actors involved in the innovation processes. Yet, Cambridge and
Medicon Valley faculty and business respondents pointed out that “advancing
from the same well established knowledge base and knowledge networks
creates more opportunities”, whereas Bay Area respondents emphasized
the “importance of staying open and showing up at different regional and
international life-science events is equally important — one never knows
where the idea may come from”.

Institutional proximity

In the view of 2/3 of respondents in the selected sample “the ongoing
technological convergence, enforces close collaboration between
representatives of diverse knowledge bases within their local university-
based innovation ecosystems”. The respondents from Medicon Valley and
Bay Area universities admitted that “being institutionally proximate facilitates
knowledge transfer and research collaboration”. They also pointed out the
“important role of TTOs and other intermediary-networking agents and
institutions facilitating social networking and collaboration between various
actors within their ecosystems”. Moreover, once an established network
of formal relationships among Triple Helix organizations merges with the
informal social networks, the institutional proximity becomes less important.
Thus, the respondents agreed that “intermediaries and institutional
proximities play an essential role in narrowing social distances”. Institutional
proximity doesn't seem to affect knowledge transfer much in the other two
university-based innovation ecosystems.
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In terms of student—teacher relationship, the Bay Area university-based
ecosystem has also a more open and direct attitude in comparison to the
other university-based innovation ecosystems. To support this argument, one
of the respondents provided an example of “a group of European visiting
students at Stanford, who were considering asking a faculty member to
organize a meeting with Nobel Prize winners, being afraid that the winners
may not respond to their direct request. To their surprise the Nobel
Prize winners not only answered but also showed their interest to come
and meet them”. Another example is the establishment of the Stanford
Entrepreneurship Network (SEN) — a working group of faculty and student
organizations — offering opportunities to gain entrepreneurial knowledge/
experience via advice, mentoring, and networking opportunities.

Cultural proximity

With regards to cultural proximity, nearly 1/2 of all the respondents
emphasized that “shared cultural, religious and linguistic backgrounds are
very appreciated but not a precondition for successful social ties and more
frequent interactions”. However, almost everybody in the three analyzed
university-based innovation ecosystems mentioned “openness (in sharing
ideas and meeting people) as essential for strong and long-lasting social
networks”. Moreover, in the view of the interviewed scientists, managers
and administrators, such behavioral components as “trust, openness,
professionalism and complementarity become key drivers behind the social
relationships and knowledge flows within the analyzed ecosystems”.
Furthermore, the respondents from the Bay Area mentioned that
“cultural proximity, resulting in the same cultural norms, habits and values,
enables one to build trust and thus a willingness to exchange information”.
For example, in the Bay Area, respondents with Polish, Chinese or Hindi
cultural roots were involved also in their national-based networks within
the American Polish, Chinese, and Hindi migrant communities. In their
opinion, their “cultural backgrounds enabled them to establish and facilitate
professional scientific and social relationships within their groups (e.g. The
Polish Club of Engineers, The US—Poland Science and Technology Symposium,
The US—Poland Innovation HUB, etc.). In the case of the Hindi community, the
“social networks lead to more intense outsourcing linkages with their peer
researchers” in India. Few respondents mentioned any cultural differences as
a barrier for building social networks. As one of the respondents remarked,
“it takes more effort to reach a bond or open up Chinese researchers
having strong cultural backgrounds”. On the other hand, the following the

Journal of Entrepreneurship, Management and Innovation
Volume 16, Issue 3, 2020: 167-196



186 / The role proximity plays in university-driven social networks.
The case of the US and EU life-science clusters

statement was made by another respondent, “the culture of collaboration
and openness is secured if there is an alignment of interests”. One of the
ways to develop openness, collaboration and entrepreneurship among the
researchers is to take students summer jobs in different fast food restaurants
such as McDonalds, which, as emphasized by one the respondents in the
Bay Area, “strengthens their social networking, problem solving and team
work skills”. In terms of social multimedia, the respondents agreed that it
“may ease these interactions”. Yet, further research is needed to identify
whether cultural values take any precedence over personal characteristics
and motives in determining behaviour in the virtual world.

DISCUSSION

The research survey conducted with the representatives of the three university-
based innovation ecosystems — Cambridge (UK), Medicon Valley (EU) and Bay
Area (US) ecosystems —allowed the identification of differences and similarities
in which different proximities effect their social networks structure.

The Cambridge University ecosystem is rooted in a mature, world-
class cluster in life sciences. It featured by more closed social networks
with hierarchical structures. Moreover, the intensity of networks somewhat
circulates around more powerful or higher status individuals — Deans and
Heads of Departments — interconnecting the other actors in the ecosystem
as well as holding control over the information that originates from other
networking groups. This way, the closed hierarchical network structure (in
the spirit of Coleman, 1988) provides the ecosystem actors with greater trust,
which might be very important when deciding whether to exploit a research/
business idea or not.

Interactions with individuals, which do not originate from a local
ecosystem, tend to occur at larger distances. In terms of future social
networks, the respondents in the Cambridge ecosystem emphasized the need
to further exploit the diversity within the local vertical networks rather than
horizontal ones (between other university-based innovation ecosystems).
Here, the research study results pointed to the importance of physical,
social, and organizational proximities when accessing the complementary
knowledge base, feedback and support from the other faculty members
within the Cambridge ecosystem.

Medicon Valley is considered to be one of the strongest, mature life-
science clusters in Europe. Its development and co-operation in life sciences
was given a major boost in 2000, thanks to the European Development Fund,
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with the opening of the Oresund Bridge, joining Denmark and Sweden’s life-
science clusters together into one dense, innovative cluster.

This provides benefits both from a learning perspective and an
exploitation of innovation perspective. In the last decade, many new
partnerships have been formed by a mix of Danish—Swedish, public—private,
academic—industry representatives, as both countries share quite similar
cultures and institutions. Nevertheless, the existing differences in culture
and language between Denmark and Sweden, affects their differences in
social set-ups. The relationships between the researchers and colleagues
at the cross-border firm and university levels are based on educational and
professional backgrounds rather than personal friendships and territorially
contained trust and understanding. As in the view of Granovetter (1973), one
could say that social networks in the Medicon Valley are characterized by
weaker ties but a greater openness as in the sense of Coleman (1988). For
this life-science ecosystem, physical proximity remains a necessary condition
for the social proximity to evolve and sustain.

Finally, the high physical, technological, organizational and cultural (in its
entrepreneurial spirit) proximities between the life-science ecosystem actors
in the Bay Area intensifies their social relations and the interchange of ideas.
The Bay Area life-science ecosystem is characterized by a diverse and open
culture, in which personal contacts have great value. This creates a model
rooted in the open innovation paradigm, collaborative workspaces and
horizontal structures. It recombines features of both social network models
— a closed one (Coleman, 1988) and a network one rich in structural holes
(Burt, 1992). In this way, the life-science ecosystem in the Bay Area is similar
to the IT sector in Silicon Valley (even though the locations of both clusters
do not entirely overlap, with first being located more in San Francisco and
the East Bay, and second in Santa Clara and Sunnyvale). Furthermore, as the
study shows, the social networks within the Bay Area actors are characterized
by strong social ties and are expanded via both vertical and horizontal
integration within the life-science cluster. The latter promotes further firms’
specialization in life science while enriching it with new emerging research
and commercialization opportunities.

CONCLUSION

Despite different origins and founding models of the three analyzed
university-based innovation ecosystems, the study reveals that they display
similar patterns of inter- relationships between different types of proximities
and social network configurations that sustain regional innovation activity.
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All of the levels of proximities have an important role to play in university-
based innovation ecosystems. They moderate the nature and dynamics
of interactions among ecosystem actors, both via formal and informal
relationships. Geographical proximity (the physical distance among actors)
allows ecosystem players to have interactions that are more informal and
serves as a pre-condition to strengthen social ties. On the other hand, the
geographic proximity can really matter when strong social networks already
exist. Subsequently, physical proximity enhances and strengthens personal
relationships within the existing networks.

Furthermore, the primary motives for partners to start collaborations
are to be found in their cognitive and organizational proximities. Thus, in
order to strengthen social network ties within the life-science university-
based innovation ecosystems, organizational, technological and cognitive
proximities within each ecosystem actor must be strengthened. The latter has
important policy implications in which governments and local intermediary
institutions can promote initiatives narrowing these proximities. The overall
research findings showed that the communication dimension of proximity
(even though it hasn't been considered as a separate type of proximity in the
survey) is very important. In fact, analyzing the opinions of respondents, it is
noticeable that communication and ‘social proximity’ is mutually reinforcing.
Communication, through its wide array of workshops and events, enables
socialization, whereas higher social proximity induces communication that is
more frequent and the development of closer relationships.

The study identifies several fundamental relationships that determine
the role of proximity within the university-driven social networks in the
life-science ecosystems: (1) the presence of high physical, technological/
cognitive and organizational proximities within university-based ecosystems
contribute to social networking and the interchange of knowledge and ideas;
(2) cognitive and organizational proximities are the primary motives for social
collaborations within university-based ecosystems; (3) physical proximity
matters most when strong social networks already exist; (4) physical
proximity allows ecosystem players to have interactions that are more
informal; (5) cultural and social proximities (a common language, friendships
and entrepreneurial spirit) increase more effective communication, trust and
knowledge sharing; (6) social networking within university-based innovation
ecosystems may be partially engineered by the brokerage function of
intermediary organizations and managers, aiming to narrow organizational,
technological and cognitive proximities between ecosystem players.

Although the results of the study are somewhat consistent with the
findings of other researchers, Boschma’s (2005) studies on social networks in
a location specific context, as well as Porter’s role of clusters in the localized
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knowledge spillovers, have a largely exploratory nature. Future studies
would need to adjust the current research findings with the life-science
industry's technological dynamics. This is because the life-science industry
goes through technological maturity in some fields and considerable growth
in the others. Industries at different phases of their life cycle need different
externalities to generate innovations. Therefore, it is important to carry out
further tests on the role of different types of proximities in the case of the
selected life-science industries specified environments. Apart from the types
of proximities analyzed in the study, other factors may affect social ties within
the life-science ecosystem, such as local actors absorptive and knowledge
transfer capacities, which, on the other hand, may be determined by their
talents and previous innovations.

The lack of in-depth consideration of the communication dimension of
proximity is considered an important limitation of this study. Future research
on the role of proximity within university-based innovation ecosystems
must be enriched with communication aspects, which would enable the
identification of what types, channels and formats of communication are
most effective in bringing different ecosystem actors together and facilitating
knowledge transfer between them.

Last, but not least, the increasing technological convergence and overall
globalization of the life-science sector, challenges the ways in which the
life-science university-based innovation ecosystems operate. Cross-region
collaborations and international partnerships became of the key drivers of
the life-science university-based innovation ecosystems growth. Further
research on the role of proximity in moderating the nature and dynamics of
interactions within the life-science university-based innovation ecosystems
must consider increasing technological convergence and the overall
globalization process within the life-science sector.
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Abstrakt

W ciggu ostatniej dekady badania w dziedzinie technologii i innowacji posunety sie
w kierunku rozwoju pojecia,, ekosystemu” innowacji. Takie podejscie stato sie szczegdlnie
przydatne w zrozumieniu dynamiki zwiqgzanej ze ztozonym procesem inwencji i jego
przefoZzeniem na innowacje, ktora dalej rozprzestrzenia sie w spoteczeristwie. Koncepcja
ekosystemu innowacji opiera sie na zatozeniu, Zze innowacje i postep technologiczny
nie wynikajg z wynalazczych wysitkow jednej osoby, lecz raczej ze wspdlnych wysitkow
badawczych i interakcji spofecznych. Artykut stanowi wktad w powstajgcq debate na
temat ekosystemow innowacji poprzez dostarczanie nowych informacji i wiedzy na
temat struktury powiqzan spotecznych w uniwersyteckich ekosystemach innowacji.
W szczegdlnosci celem artykutu jest zbadanie roli réznych typow bliskosci w budowaniu
wiezi spotecznych w uniwersyteckich ekosystemach innowacji na przyktadzie sektora
nauk przyrodniczych i biotechnologii. Omawiane sq dwa gfowne problemy badawcze:
1) struktura i rodzaj sieci spotecznych w otoczeniu wybranych uniwersytéw oraz 2)
rola bliskosci - geograficznej, spotecznej, poznawczej, technologicznej, instytucjonalnej
i kulturowej - jako czynnika silniejszych wiezi spotecznych i czestszych interakcji. Autorka
stosuje wywiad jakosciowy i metody obserwacji bezposredniej, ktére pozwalajg
lepiej zrozumiec¢ ztozonqg nature tworzenia sie powiqzan spotecznych w ramach
ekosystemu uniwersyteckiego nauk przyrodniczych. Badanie obejmuje kilka wybranych
ekosystemow uniwersyteckich nauk przyrodniczych w Unii Europejskiej i Stanach
Zjednoczonych. Wyniki wywiadow, analiza dostepnej literatury przedmiotu oraz innych
zebranych dowodow empirycznych, umozliwiajq opracowanie odpowiednich wnioskow
oraz implikacji dla polityki i dalszych badarn.

Stowa kluczowe: bliskosc, wiezi spoteczne, ekosystem innowacji, nauki przyrodnicze,
uniwersytet
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