What are Spanning Boundaries Agents: Research Report

WHAT ARE SPANNING
BOUNDARIES AGENTS AND
WHY ARE THEY SO
IMPORTANT TO THE
FUTURE OF THE KNOWLEDGE
SOCIETY
A research report as part of the Spanning Boundaries Project

1

What are Spanning Boundaries Agents: Research Report
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1. INTRODUCTION
In 2020, we have seen just how much our cities, nations and even the whole world can be quickly
confronted with immense health, social, and economic challenges. These disruptions demand
quick and collaborative innovation to collectively find answers and ensure sustainability not just
of companies but entire economies (H. Lee & Miozzo, 2019). It is in challenging times like these
that we witness how scientific and innovative minds come together and provide a shining beacon of hope. Indeed, university-industry collaborations drive radical innovation that benefit individuals and society at large. The most recent example being the collective effort to develop a
COVID-19 vaccine (WHO, 2020). At the forefront of these collaborations, we specifically saw the
power of individual people coming together, united by a common goal and motivated to push
through and past the looming uncertainties. This success has been built by and with so-called
boundary spanners, that is, people who successfully bridge between the academic and industrial world to build networks, enable knowledge creation and transfer, and together create,
manage, and implement innovative solutions.
And while it was individuals coming together, the prompt response to the COVID crisis was facilitated by the collaboration between higher education institutions (HEIs), industry, and society
in Europe. This cooperation builds upon the launch of the Europe 2020 strategy and the EU
Growth Agenda (Marinoni et al., 2020). In fact, Europe has taken the path to create a more connected relationship between society, industry, and HEIs in order to increase employment,
productivity and social cohesion. In this policy context, successful engagement of HEIs in synergetic relationships with other actors are deemed essential. For instance, HEIs as key regional
actors possess the capacities to support industry with knowledge and human resources, create
new businesses via start-ups and spin-offs, and foster innovation via industry R&D cooperation
(Galan-Muros & Davey, 2019; Stam & Spiegel, 2017). Indeed, the mission of the university has
been redefined towards transfer and includes entrepreneurial initiatives in collaboration with
organisational and societal actors next to research and education as made popular by the triple
helix concept (Etzkowitz, 1984; Etzkowitz & Leydesdorff, 2000; Leydesdorff & Etzkowitz, 1996).
However, despite the strong policy support, cooperation among the different organisational
and societal actors in Europe is still in the early stages of development, and their interaction
remains insufficient (Davey et al., 2011, 2018). Innovation performance has increased but not
for all EU Member States. Thus, recent reports continuously emphasise the need for the individual boundary spanners that combine a knowledge of industry and academia in innovation
ecosystems (Edwards et al., 2013).
Such boundary spanners, defined in this report as individuals known for their success in breaking down silos both among internal units and across sectors in their external engagement for
collaborative innovation, are increasingly being acknowledged as crucial in driving innovation
(Lundberg, 2013). According to the European Commission, boundary spanners draw upon a
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deep understanding of both the HEI ecosystem and the industry reality and thereby bridge sectorial and disciplinary silos. They are thus considered as one of the major capacities needed for
regional innovation. In fact, research on the university-industry collaboration highlighted that
collaboration is a people’s business (Davey et al., 2018). However, literature in the UniversityBusiness Cooperation (UBC) context largely focuses on the organizational actors or the ecosystem and we miss an understanding of what makes the individual boundary spanner effective in
their bridging endeavours between HEI, industry, and society (Williams, 2011, 2011, 2013). The
following report makes a first attempt to identify, define, and characterise the boundary spanners’ qualities, knowledge, skills, activities, roles and responsibilities as well as to identify spanning boundaries mechanisms in the UBC context. The ultimate aim is to educate new cohorts
of boundary spanners and to support existing ones to extend and further strengthen the collaborative initiatives that help us tackle the pressing challenges of today and tomorrow.

2. LITERATURE
2.1. The role of boundary spanners in bridging between
HEI, industry, and society
It has long been recognised that European HEIs have an important leadership and connecting
role within their regional innovation ecosystems. The policy context in Europe increasingly emphasises the role and importance of HEIs as a driver of regional growth and development (e.g.,
Europe2020, Education & Training 2020, Erasmus+, etc.) via fostering partnerships among societal stakeholders. Thus, structural funds have been put in place to facilitate regional development by increasing UBC (Kaiser & Prange, 2004). As for industry, open innovation processes are
becoming more widely accepted, inducing an increased collaboration among and between companies, HEIs, and individuals (Davey et al., 2018).
The involvement of boundary spanners in UBC is considered fundamental as they can “create
support for the development of mutually-beneficial strategic university-business partnerships”
(Davey et al., 2018, p. 98). Additionally, Korff et al. (2014) highlight the significance of the individual boundary spanner as taking the role of a shaper of UBC.
Boundary spanners are defined in this report as individuals known for their success in breaking
down silos both among internal units and across sectors in their external engagement for collaborative innovation. According to the European Commission, boundary spanners draw upon
a deep understanding of both the HEI ecosystem and the industry reality and help to bridge
sectorial and disciplinary silos (Edwards et al., 2013). These individuals do this by building networks and exchanging knowledge and skills within and across such networks (Williams, 2013).
Thus, they are considered as one of the major influences for regional innovation.
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2.2. A boundary spanner’s competencies
Boundary spanning literature has largely focused on a triad between a boundary spanner’s
qualities, knowledge, and skills (Williams, 2002) that the individual draws upon to bridge between the different organisations and actors. This triad can be conceptualised under the umbrella term of competencies (McEvoy et al., 2005), incorporating not only a person’s knowledge
but further including the skills and personality characteristics (Hayton & Kelley, 2006)

Qualities
Qualities of a boundary spanner refer to who a person is and what motivates them (Cunningham et al., 2018; Hayton & Kelley, 2006; Spencer & Spencer, 1993). Concerning a boundary
spanner’s personality traits, characteristics, and values, Ingold (2018) mentions “respect,
honesty, openness, tolerance, approachability, reliability, sensitivity, and many others […] as
desirable qualities” (p. 116). In fact, he surfaces that “the best boundary spanners are those with
an easy and inviting personality […] able to divest themselves of their organisational and professional baggage” (p. 116).
In contrast to the studies that posit boundary spanners as nice and humble, Ingold (2018) building on Marchington (2005) further argues that boundary spanners often face tensions in balancing the building up of trusting relationships with externals while protecting their organisation’s needs. This would require the boundary spanner to be hard-nosed rather than altruistic
(Williams, 2002, p. 117).
In fact, and to balance tensions arising between the different stakeholders, boundary spanners
are said to draw on certain interpersonal attributes to serve in their role as a bridge between
different stakeholders, to build trust, and to foster long-term collaborative engagements. In this
regard, researchers highlighted aspects such as empathy, social confidence, sensitivity to power
differentials and leadership (Bacharach et al., 2000; Engel, 1994; Graaf et al., 2017; Schotter &
Beamish, 2011). Additionally, Rae (2017, p. 500) further notes that “social confidence, networks
of contacts, persistence, and sensing skills to facilitate bidirectional flows are […] essential”.
To conclude, successful boundary spanners build on a set of highly likable personality traits,
influential characteristics, and social values. These qualities are inherent in each individual, develop over time through experience, and are difficult to train (Williams, 2002). However, these
personality traits directly influence HOW a boundary spanner undertakes her/his activities and
fulfils her/his role. As such, it becomes important to understand further how these personality
traits influence the boundary spanning activities and how this works in concert with a boundary
spanner’s knowledge and skills.

Knowledge
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Knowledge in the context of boundary spanning is often discussed with a focus on the individual’s diversity of knowledge on the one hand and expertise on the other. That is, an individual
boundary spanner requires knowledge and expertise in a number of areas and disciplines (Frey
et al., 2011), while being particularly knowledgeable in one field (Champenois & Etzkowitz,
2018).
For instance, in the context of HEI, the specific boundary spanner’s expertise refers to the
boundary spanner’s research expertise and research quality (Taheri & van Geenhuizen, 2016).
Being perceived as an expert in one field increases the boundary spanner’s legitimacy when
building networks and negotiating with other partners (Williams, 2002). On the other hand, the
diversity of the boundary spanner’s knowledge enables the boundary spanner to translate
knowledge from one partner to another, empathise quickly with partners, bridge between partners, and identify opportunities from linking one knowledge domain with another, and thereby
develop networks for innovation (Champenois & Etzkowitz, 2018; Frey et al., 2011; Graaf et al.,
2017; K.-J. Lee et al., 2010; Tushman, 1977; Williams, 2002). Previous research from absorptive
capacity theory has shown that individuals with a diverse knowledge base are able to make use
of existing ideas when confronting new problems and challenges (Cohen & Levinthal, 1990). As
such, individuals with a more diverse knowledge base are quicker and better able to connect
between a given challenge and their knowledge base (Frey et al., 2011). In addition, the stock of
prior knowledge has been argued to increase the ability to exploit external knowledge (Cohen
& Levinthal, 1990). This ability is highly relevant for boundary spanners in their pursuit to bring
together different partners from within and outside the organisation to engage in collaborative
innovation. Yet, what exactly this diverse or technical knowledge entails and how this interrelates with the different boundary spanning activities as well as qualities and skills becomes a
relevant question to better understand how to train and further develop boundary spanners.

Skills
The literature on a boundary spanner’s skills highlights a large skillset that the individual draws
on to break down internal and external organisational boundaries in their engagement for collaborative innovation (Hayton & Kelley, 2006; Uslu & Arslan, 2018; Williams, 2002). This skillset
is argued to include creativity, entrepreneurial skills, complex problem-solving skills, collaboration skills, bridging skills, knowledge translation skills, negotiation skills, and leadership and
managerial skills. It further includes the ability to mobilise resources and to construct a compelling and shared vision for collaborative projects.
We acknowledge that these skills are largely interdependent, for example, leadership skills were
found to include complex problem-solving skills, knowledge, and social judgement skills
(Mumford et al., 2000). However, we found references to these skills individually and in combination regarding different boundary spanning activities. As such, we provide an overview of the
individual skills that together form the boundary spanner’s skillset.
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Boundary spanners are characterised as entrepreneurial individuals that have the ability to
sense and seize opportunities even in the face of difficulties (Roberts & Beamish, 2017;
Williams, 2002). They are further characterised as visionary individuals that are able to fulfil
their visions through bringing together different people and mobilising resources in collaborative endeavours (Kidwell, 2014, p. 36; Roberts & Beamish, 2017).
This entrepreneurial ability has also been linked to the boundary spanner being able to solve
complex problems in creative and innovative ways. As such, complex problem-solving and
creativity are those skills that the boundary spanner draws on in order to manage the network,
the projects, and the individual partners in the face of uncertainty, ambiguity, and complexity
(Andersen & Kragh, 2015; Hayton & Kelley, 2006; Schotter & Beamish, 2011).
Despite entrepreneurial skills, a boundary spanner is tasked to create and maintain networks,
necessitating strong collaborative skills (Kidwell, 2014). Boundary spanners initiate collaboration through their ability to invite and welcome strangers into their discussions and actively
engage in collaboration to extend their networks and to benefit from the new knowledge generated (Kidwell, 2014). In this regard, the boundary spanner literature consistently connects to
the theory of social capital (Hayton & Kelley, 2006; Kostova & Roth, 2003).
In addition, boundary spanners take the role of a facilitator. This builds on a boundary spanner’s
ability to successfully negotiate and manage conflicts between partners. As such, negotiation
and bridging skills were highlighted as relevant (Kidwell, 2014). Aldrich & Herker (1977) identified that boundary spanners serve as both filters and facilitators in information transmittal between the organisation and its environment. By effectively bridging between different partners,
the boundary spanner enriches these partnerships by translating (both tacit and explicit)
knowledge of one partner in an understandable way to another partner and by diffusing ideas
(Gertner et al., 2011; Schwab et al., 1985).
In addition, the concepts of legitimacy and power facilitates the creation and maintenance as
well as facilitation of collaborative projects between different stakeholders. Indeed, it was observed that boundary spanners embody and draw upon personal power, information power,
referent power, and informal legitimate power instead of functional power in order to moderate conflict negotiations (Schotter & Beamish, 2011). Thus further requires leadership skills to
create and maintain networks and to direct and motivate partners in the face of difficulties (Uslu
& Arslan, 2018).
In addition, successful boundary spanners were further characterised in literature as having
relevant managerial skills, as boundary spanners do not merely facilitate, create, and maintain
networks but further might be actively involved in managing projects. Such managerial skills
are often developed by the individual itself, especially in the HEI contexts (Boehm & Hogan,
2014).
To conclude, boundary spanners need to possess a large set of skills in order to be effective at
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breaking down silos in their engagement for collaborative innovation. As such, one might assert
that boundary spanners must be superhumans. However, it is questionable that each individual
boundary spanner has and requires the same set of skills developed to the same degree. Indeed, as each boundary spanner may arguably take over some but not necessary all boundary
spanning activities, it remains an open question, which set of skills is needed to perform which
boundary spanning activity effectively and how this interlinks with a boundary spanner’s qualities and knowledge.

2.3. A boundary spanner’s positions
People in various positions in HEI and industry have been identified as boundary spanners. In
the HEI context, (1) principal investigators (PIs) (Boehm & Hogan, 2014; Cunningham et al., 2015;
Kidwell, 2014; Taheri & van Geenhuizen, 2016), (2) academic staff and tenure-track faculty
(Weerts & Sandmann, 2010), (3) knowledge transfer partnership (KTP) project associates1
(Gertner et al., 2011), (4) HEI executives such as chancellors/vice chancellors (Chau et al., 2017;
Weerts & Sandmann, 2010), and (5) TTO managers (Siegel et al., 2004) have been identified as
the most common positions for boundary spanners.
From the industry side, the following individuals were identified as boundary spanners: (1) managers of creative teams (Andersen & Kragh, 2015), (2) middle level managers in multinational
enterprises (Alfoldi et al., 2017), (3) corporate entrepreneurs (Hayton & Kelley, 2006), (4) purchasing managers within the context of strategic supply chain managements (Ireland & Webb,
2007), (5) individuals serving as a board member in other companies (Ireland & Webb, 2007)
and (6) senior management (Holmes & Smart, 2009).
Some researchers further assign boundary spanning functions to specific organisational units
and study those units in relation to a topic of interest. In this regard, it was mainly intermediary
organisations that were identified as boundary spanning units, that is, technology transfer offices (TTOs), industry–university cooperative research centres (IUCRC), research/science parks,
industry liaison offices (ILOs), university corporate relations (DUCR), continuing education and
lifelong learning offices, alumni networks, career/employment liaison offices, student/work
placement units; public engagement and outreach offices (see Chau et al., 2017; Comacchio et
al., 2012; Huyghe et al., 2014; K.-J. Lee, 2014; K.-J. Lee et al., 2010; Rothenberg & Levy, 2012;
Schaeffer & Matt, 2016; Weerts & Sandmann, 2010). However, this literature largely focuses on
the HEIs’ side rather than the industry side. As such, it underrepresents the role of external
intermediaries.
In summary, literature on the positions of boundary spanners highlights individuals that operate largely at the peripheries of organisations. Such information is valuable to identify these
1

Knowledge transfer partnership project associates are employed by the university and spends 10 per cent of their time on
formal training and 90 per cent of their time based in the company (Gertner, Roberts & Charles, 2011).
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individuals and to be empathetic to the context that these individuals work in.

2.4. A boundary spanner’s activities: spanning boundaries
Definition
A boundary is a demarcation or an activity that marks the limits of one area/sphere compared
with another (Hsiao et al., 2012). The basis for the boundaries could be physical location, personal identification, culture, organisational and social position and any other factors that a
group of people commonly identify with (Barley & Kunda, 2001; Rosenkopf & Nerkar, 2001). In
the UBC context, boundaries could consist of perceived or actual cultural differences (Y. S. Lee,
1996) or institutional boundaries (Heinze & Kuhlmann, 2008).
Thus, spanning boundaries involves building bridges between and within organisations to collaboratively create and transfer knowledge to explore and exploit opportunities and develop
innovation.

Activities
In order to enable collaborative innovation across and within organisations, boundary spanning
enact a wide range of activities. These activities may include knowledge creation and transfer,
organisational/individual differences alignment, joint development, network building and utilising, scaffolding, entrepreneurship as well as people mobility.
Knowledge creation and transfer within the context of UBC refer to the development as well
as the dissemination of knowledge across diverse organisational, cultural and disciplinary
boundaries (Carlile & Rebentisch, 2003). Since boundary spanners work at the periphery of different organisations they are uniquely positioned to access and transfer knowledge from different domains, which, in turn, allows them and others in their networks to combine this diverse
knowledge in a unique way and develop new understandings (Gertner et al., 2011; Huyghe et
al., 2014).
In order to create and transfer knowledge between different stakeholders, boundary spanners
actively engage in aligning organisational/individual differences. According to Tushman &
Scanlan (1981) “communication across boundaries is difficult and prone to bias and distortion”
(p.291). This is understandable considering that organisations have a distinctive coding scheme
(i.e., idiosyncratic language and terminology/jargon). The translating function in its simplest
form, thus involves sifting through the contrasting coding schemes employed by the collaborating parties and presenting it in a way that is understandable to each of the partners involved
(Gertner et al., 2011). In the context of UBC, this may entail the transformation of scientific language into a language closer to the firms’ communication codes (Roberts & Beamish, 2017).
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However, institutional differences cut much deeper than differences in coding schemes and
constitute differences in the history, norms and value systems of the collaborating entities and
the individuals embedded in them (Ishimaru et al., 2016). Therefore, the boundary spanner is
expected to broker the collaboration by relaying the perceptions, expectations and ideas of
each side to the other in a way that is in alignment/consistent with their individual cultural and
belief systems. The process of negotiating meaning and aligning organisational or individual
differences is continuous (Birkinshaw et al., 2017; Levina & Vaast, 2005) and involves a careful
consideration not only of differences in knowledge and culture, but further a sensitive approach
to power differentials between the collaborating parties.
Scaffolding entails developing a support mechanism for the organisational members to ensure
a smooth transfer of knowledge practices and relationships from an external field of practice.
To illustrate this, Roberts & Beamish (2017) use the analogy of construction work: “The construction of a complex structure requires the use of scaffolding to support each subsequent
phase of a building project, the absorption of knowledge across a field of practice requires temporary supports” (p. 512). Put simply, scaffolding around external knowledge allows individuals
to understand new knowledge, develop the capacity to use it, and commit to adopting it
(Lecusay et al., 2008). As such, the scaffolding activity supports in the transfer of knowledge and
in the aligning of differences between the stakeholders.
The activity that probably best describes what boundary spanners engage in together with their
partners is joint development. Within the context of UBC joint development covers a wide
range of areas that HEIs and their industry counterparts collaborate on, ranging from those that
are educational in nature such as joint curriculum development and delivery to research related
collaborations such as joint research and development projects (Galan-Muros, 2016; Kunttu et
al., 2018).
One of the key activities of boundary spanners is to “build or access the professional networks
needed to facilitate effective information exchange inside and outside the organisation” (Graaf
et al., 2017). As such, boundary spanners engage in network building and utilizing. They do
this by reaching out and welcoming “individuals they were unfamiliar with in an effort to
broaden their scope and capabilities, and then turning the most promising relationship into
fruitful collaborations” (Kidwell, 2014, p. 49). Boundary spanners not only build their own professional network but moreover allow others to access and leverage it (Hayter, 2016).
The work of a boundary spanner also involves an identification of an opportunity for collaboration (provided the boundary spanner is the initiator2 of the collaboration). As such, boundary

2

Note that not every boundary spanner is the initiator of the collaborative project within which boundary spanning occurs.
For instance, project associates and even PhD students who work at the interface of the collaborating organisations mediating the interaction of the participating organisations might not have necessarily any role during the initial stages of the
formation of the collaboration (see, for instance, Gertner, Roberts & Charles, 2011).
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spanners may be actively involved in entrepreneurial activities. Identification of an opportunity is greatly facilitated by environmental scanning function. In fact, according to Brion et al.
(2012), scanning for ideas is one of the most important boundary spanning activities. This activity is greatly aided by the informational role of the boundary spanner which entails collecting,
processing, and disseminating information.
Closely related to the activity of joint development described above, boundary spanners also
engage in the management of student mobility and staff exchange particularly in the context
of education related to UBC (Kunttu et al., 2018). Such mobility between the two contexts could
help academics and their industry counterparts to develop a better understanding of each
other’s culture and norms and, subsequently, could facilitate collaboration and lead to a more
trusting relationship (Gertner et al., 2011; Kunttu et al., 2018).
As such, boundary spanners were found to engage in a variety of activities that all involve the
facilitation, creation and maintenance, as well as management of collaborative projects. However, which activities become important when and how this links to the boundary spanner’s
competencies needs further elaboration.

2.5. Spanning boundaries drivers and barriers
Barriers
In their efforts to link the academic and industry worlds, boundary spanners face numerous
cultural and institutional barriers that undermine the dynamism of collaboration (Taheri & van
Geenhuizen, 2016; Takanashi & Lee, 2019), thereby reducing the possibility to achieve mutual
benefits (K.-J. Lee, 2014).
The difference in organisational culture between HEIs and industry is recognised in literature as the biggest barrier when working to span boundaries. HEIs and industry operate under
different organisational environments and naturally develop different norms, standards, and
values (Gertner et al., 2011; Siegel et al., 2004). Along with organisational culture, HEIs and industry have inherently dissimilar organisational structures (Ireland & Webb, 2007), which is
likewise described as a barrier to boundary spanning activities (P. R. Brown, 2017). In this regard, bureaucracy and lack of flexibility are some of the structural factors highlighted by industry as barriers whereas HEIs distinguish the inclination towards short-term solutions and resistance to long-term projects (Rosli et al., 2018) as obstacles to overcome. More generally, a
rigid organisational structure is associated with complexity, high communication barriers and
restricted resource allocation to collaboration endeavours (P. R. Brown, 2017; Fam, 2017), as
well as resistance to change, which may hinder the adoption of new perspectives, routines and
knowledge (Bruneel et al., 2012).
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Further, the diverging goals as well as the different time horizons between these organisations were revealed by Siegel et al. (2004). They conclude that “respondents from firms thought
that universities were out of touch with the private sector, while scientists thought that firms
lacked an appreciation of academic culture” (p. 132). The evident gaps translates into coordination issues leading to poor knowledge circulation and inefficient use of resources (Schaeffer &
Matt, 2016), communication issues that were impeding connectivity and valuable engagement
between actors (Mensah & Enu-Kwesi, 2018; Rosli et al., 2018), as well as organisational and
interpersonal conflict (Schotter & Beamish, 2011).
Role conflict is identified as a further barrier faced by boundary spanners, as they “are confronted with the accountability interface between their role as organisational representative
and that of a partner in a multi-agency environment” (Williams, 2002, p. 120). Role conflict is
aggravated by the lack of recognition, incentives and rewards for boundary spanning activities within both HEIs and industry (Bruneel et al., 2012; Chau et al., 2017). Together, these factors lead to frustration and discouragement among individuals (Fam, 2017; Martin & Ibbotson,
2019; Roberts & Beamish, 2017).
Additionally, opportunistic behaviour is found to hinder boundary spanning activities. Power
imbalances between the partners create the risk of opportunism, which hampers the creation
of trust that serves as a basis for collective knowledge exchange and development (Gillett et al.,
2019). Further barriers include scarce resources, lack of trust, informality and geographical distance.

Drivers
Drivers refer to “those mechanisms and processes in place to bridge and bond across organisational boundaries and ensure effective boundary-spanning activities” (Holmes & Smart, 2009,
p. 397). The importance of relationships and the need to build collaborative networks (Boehm
& Hogan, 2014) based on trust (Williams, 2002) figure among the most relevant factors enhancing boundary spanning activities, where extensive knowledge sharing and exchange (Gertner et
al., 2011) are imperative. In line with this, prior relationships between organisations positively
impact effectiveness (Boehm & Hogan, 2014; Gillett et al., 2019).
Organisational proximity, which encompasses organisational structure, organisational culture, performance measurement systems, and language (Huyghe et al., 2014) promotes the activities of boundary spanners in multisector settings. Organisational proximity exists when “interactions between actors are facilitated by rules and routines of behaviour, and a same system
of representations or set of beliefs” (Torre and Rallet, 2005 in Hunter et al., 2011, pp. 292–293).
While some drivers were universal, certain drivers pertain specifically to the HEI or industry
contexts:
Drivers specific to the context of HEIs include:
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Governance, that is, “executive leadership is […] critical to legitimising engagement externally”
(Weerts & Sandmann, 2008, p. 99). HEIs executives involved in boundary spanning activities
send an important signal to external partners about the institution’s commitment. HEI management plays an important role in aligning administrative resources and structures to promote
boundary spanning (Weerts & Sandmann, 2008).
HEI structure that includes the creation of centralised offices (e.g., TTOs, industry-HEI cooperative research centres) and the existence of formal programmes (e.g., knowledge transfer programmes) designed to promote engagement positively impacts boundary spanning (K.-J. Lee et
al., 2010; Weerts & Sandmann, 2008). Such structure acts as a support, facilitating information
flow and knowledge sharing and pooling crucial resources.
Other drivers include the improvement of external image and reputation, academics with industry experience, possibility to generate academic outcomes, and individual academics’ motivations.
Drivers specific to the context of industry include:
Managerial commitment and support, that is, top management’s commitment, facilitates the
open flow of communication across the organisation (Rosli et al., 2018). Indeed, managerial
support is crucial to acquire resources (Bruneel et al., 2012) and to “assist boundary spanners
in maintaining ambidextrous organisational legitimacy” (Schotter & Beamish, 2011, p. 255).
Flatter, organic organizational structures, extensive use of teams and project-based work, the
presence of formal internal integrating roles, and formal external boundary spanning roles facilitates boundary spanning activities (Hayton & Kelley, 2006).
Commonly shared goals, norms, and principles–outcomes are the antecedents of trust within a
relationship (R. C. Mayer et al., 1995). As such, the fit of the organisational culture of the partners involved becomes an important driver.
Other drivers include internal competencies, intellectual capital, and existence of experts.
However, as per definition, the boundary spanner as an individual can overcome the barriers
and utilise the drivers to engage in network building and collaborative innovation. As such, how
a boundary spanner overcomes these barriers and uses the drivers becomes important to facilitate individuals on their spanning boundaries journey.

3. METHODOLOGY
3.1 Research Setting
The following report aims to identify, define, and characterise the boundary spanners’ qualities,
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knowledge, skills, activities, roles and responsibilities as well as the spanning boundaries mechanisms in the UBC context. The ultimate aim is to educate new cohorts of boundary spanners
and to support existing ones to extend and further strengthen the collaborative initiatives that
help us tackle the pressing challenges of today and tomorrow. To this end, a consortium of
European partners has joint forces to explore the individual boundary spanner in the context
of UBC. These partners include well-established UBC experts from European HEI and industry
organisations (Table 1).
As such, the research setting for this report is the HEI, industry, and societal settings within the
partner countries. These include Finland, France, Germany, Ireland, Netherlands, Spain, and
Turkey. Within each of these countries, the partner universities and businesses identified and
described boundary spanners within the HEI, industry, as well as social context.
Table 1. Partner organisations.

Partner organisation

HEI or industry

Country

Camara de Comercio E In-

Industry

Spain

Crazy Town Oy

Industry

Finland

FH Münster

HEI

Germany

Institut Mindes Telecom

HEI

France

Istanbul Teknik Universitesi

HEI

Turkey

Meath Country Council

Industry

Ireland

Universidad de Malaga

HEI

Spain

UIIN

Industry

Netherlands

dustria Italiana Para Espana

Business School

3.2 Research Design
The empirical research consisted of a systematic literature review with regard to “boundary
spanner*” OR “spanning boundar*” AND (role* OR skill* OR capabilit* or competenc* OR
qualit* OR activit* OR task* OR qualification* OR barrier* OR obstacle* OR driver* OR enhance*
OR responsibilit* OR knowledge* OR attitude* OR network* OR collaboration) in the UBC and
related fields (engagement, entrepreneurship). The search was carried out in Web of Science
and included only peer-reviewed articles published in English in the areas of management, business, public administration, and education. The search yielded 75 papers that were included in
the literature review. In addition, the partner organisations carried out systematic reviews of
scientific and grey literature regarding boundary spanners or spanning boundaries activities in
their respective countries.
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The systematic literature review was followed by a qualitative study in form of an interview
survey on spanning boundaries champions from different European countries and internationally renowned experts. The interviews aimed at identifying the individuals’ objectives and motivations, competencies, organisational resources, activities, as well as spanning boundaries
mechanisms. The structure of the case study template was developed based on the ‘UBC Ecosystem Framework’ developed by Davey, Baaken, Galan-Muros & Meerman (2011) and GalanMuros & Davey (2017). Overall, 40 interviews (i.e., 5 per partner organisation) with spanning
boundaries champions from HEI, internal and external intermediaries, and industry as well as
24 interviews (i.e., 3 per partner organisation) with renowned UBC and spanning boundaries
experts were conducted in May 2020.
Synthesising the insights from the systematic literature review and the interview survey, a quantitative study in form of an online questionnaire was distributed to individuals in HEI, internal
and external intermediaries, and industry organisations in the respective partner countries
from May to August 2020. The purpose of the online questionnaire was to determine the activities, knowledge, and skills as well as positions of individual boundary spanners in HEI, internal
and external intermediaries, and industry. Overall, a total of 2,606 individuals in HEI, intermediary, and industry organisations were contacted via e-mail, social media, and the annual UIIN
conference. Of those 2,606 individuals, 505 completed the questionnaire, resulting in a response rate of 19%.

3.3. Analysis
The analysis of the respective studies was carried out by Münster University of Applied Science
and was evaluated by the partner organisations on a regular basis.
For the systematic literature review, a content analysis was used to identify how extant literature described the topics, that is, the qualities, knowledge and skills (i.e., competencies), roles
and responsibilities, activities, and drivers and barriers with regard to boundary spanners and
spanning boundaries. The coding strategy was deductive, following our theoretical orientation
on the particular topics and aligned with our research question (Saldaña, 2011). The coding was
facilitated by the software MAXQDA. In the first coding cycle, we identified sentences in each
paper that pertained relevant insights on the competencies, roles and responsibilities, activities,
as well as barriers and drivers. A particular focus was kept on the context in which these topics
were discussed (i.e., HEI, intermediaries, or industry). In a second coding cycle, we sorted our
initial codes into more detailed categories to understand the specific characteristics of the researched topics. Within the third coding cycle, we reorganised and reanalysed the coded data
by comparing between codes to identify relations embedded in the data. This led to the identification of sub-themes. The process was iterative, moving between the different cycles until
consensus about the relevant topics, their sub-themes, and their characteristics was achieved.
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As such, the systematic literature review of the scientific and grey literature grounded our inquiry in recent theoretical debates and managerial discussions in the field of boundary spanners and spanning boundaries.
For the qualitative interviews with the spanning boundaries champions and experts, another
content analysis was conducted in MAXQDA. This time, the content analysis followed an abductive design, moving from the previously identified topics, sub-themes, and their characteristics
to the interviews and back again to identify similarities and differences between the theory and
the lived reality of our respondents. The aim was to extend our understanding of boundary
spanner’s competencies, roles and responsibilities, activities, and mechanisms but further to
identify new topics and relationships (Creswell, 2013). In the first coding cycle, two independent
researchers read the conducted interviews, coding sentences and words in-vivo that they
deemed relevant with regard to the previously identified topics. Particular attention was given
to those sentences and words that re-appeared but have not been captured by the previously
identified topics. In a second coding cycle, the in-vivo codes were further abstracted into themes
that were confronted with the theoretically identified topics to abstract into aggregate dimensions (Gioia et al., 2012). As such, within this step, the focus of inquiry was on the interpretation
and perception of our respondents rather than solely on the theoretical discussion. The aim
was to foreground their lived experiences with regard to spanning boundaries.
For the quantitative study, the data from the online questionnaire was analysed in R and SPSS.
The dataset was first screened to detect and clean the data from any unengaged responses and
missing data and other possible problems (outliers, skewness, kurtosis, where applicable). The
final dataset used for analysis had 368 responses. To get a first impression on the data, the
research team computed simple descriptive statistics (absolute and relative frequency, min,
max, mean, standard deviations, cross-tabulation with chi-squared statistics). Following these
descriptive statistics, additional exploratory and confirmatory factor analysis were computed
on skills and knowledge. While the systematic literature review and the qualitative study explored the boundary spanner’s competencies, roles and responsibilities, activities, and drivers
and barriers, the quantitative study tested our insights on a large dataset of individual boundary
spanners within the different partner organisation’s countries in HEI, internal and external intermediaries, and industry. In what follows, the findings and results from the qualitative and
quantitative studies are presented and discussed.

4. FINDINGS, RESULTS, AND DISCUSSION
As the aim of this report is to synthesise the findings and results from the qualitative as well as
quantitative studies, the sections below highlight the major results and insights, reflect on them
from a theoretical point, and aim to characterise the individual boundary spanner and provide
a holistic overview of the concept of spanning boundaries. Based on these findings, we deduce
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recommendations for training new cohorts of boundary spanners as well as supporting existing
boundary spanners in their endeavours.

4.1. Qualities
The role of the boundary spanner as an active and strategic actor who initiates, engages in, and
facilitates collaboration for collaborative innovation requires a variety of different qualities to
succeed (e.g., Williams, 2002, 2011). The role of qualities becomes important as collaboration is
essentially a people’s business (Davey et al., 2018). And while literature further states that these
qualities are difficult to train as they develop over time through heritage, experience, and education, they influence how boundary spanners undertake their activities (Williams, 2002).
Our qualitative exploration of boundary spanners’ interviews across Europe further strengthens this point and positions the qualities of an individual as an equally if not situationally more
important aspect of an individual’s competencies. Our respondents mentioned a range of qualities which – when combined – enable the boundary spanner to initiate collaboration between
different actors, to successfully engage in collaboration and collectively work towards a common goal, as well as to continue and extend such collaboration over time. Figure 1 provides an
overview of the qualities proposed by different boundary spanners from HEI and industry
across Europe.
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Need for
achievement

Openness

Curiosity

Empathy

Entrepreneurial

Humility

Visionary

Optimism

Innovativeness

Agreeableness

Extraversion

Bravery

Resilience

Perseverance

Figure 1. Personality profiles of boundary spanners, own illustration.

Figure 1 provides a profile of boundary spanners and shows a holistic representation of different yet connected personality traits identified from our interviews. We propose to classify the
qualities stated by our respondents with the help of the prominent personality trait characterisation of the Big-5, a multi-dimensional model towards defining personality, based on openness, conscientiousness, extraversion, agreeableness, and neuroticism (see, e.g., Goldberg,
1990; John & Srivastava, 1999b). We additionally add personality traits highlighted in the entrepreneurship literature (for an overview, see, e.g., Kerr et al., 2017) that further extend the Big-5
model to include innovativeness, locus of control, and risk attitudes.
Openness to experience describes the “breadth, depth, originality, and complexity of an individual’s mental and experiential life” (John, Naumann, Soto, 2008, p.120; John & Srivastava,
1999). Individuals that score high on openness to experience tend to engage in learning new
skills and to look for stimulating activities that break their routines (John & Naumann, 2007a).
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Our respondents highlighted their tendency to be curious and open individuals with a love for
learning new things and understanding complex problems. They describe themselves and others that engage in spanning boundaries as people “who have a strong interest in their immediate
environment and keen interest in the way organisations and people behave” [INTERNATIONAL/EXP1]. Further, the boundary spanner approaches any situation with an “anything can
happen” mentality [INTERNATIONAL/EXP2].
Conscientiousness describes “socially prescribed impulse controls that facilitate task- and
goal-directed behaviour, such as thinking before acting, delaying gratification, following norms
and rules, and planning, organizing, and prioritizing tasks” (John, Naumann, Soto, 2008, p.120;
John & Srivastava, 1999). People that score high on conscientiousness tend to arrive early or on
time, study hard, double check for errors and mistakes and tend to be clean and organized
(John and Naumann, 2007). In this regard, our respondents highlighted a personal need for
achievement, driven by a motivation to create and implement change successfully. A Finnish
boundary spanner described himself and others as “people who really want and can create new
projects and initiatives” [FINLAND/EXP1].
Extraversion relates to having an “energetic approach towards the social and material world
and includes traits such as sociability, activity, assertiveness, and positive emotionality” (John,
Naumann, Soto, 2008, p.120; John & Srivastava, 1999). People that score high on extraversion
tend to approach others openly and introduce themselves, take the lead in projects, and to not
feel bad when openly disagreeing with others (John and Naumann, 2007). Our respondents
continuously highlighted boundary spanners as “outgoing” [INTERNATIONAL/EXP3]. As it is the
task of the boundary spanner to bring together people, build networks, and bridge between
different organisational environments “it helps if you are outgoing and goal-oriented. Actively
searching for win-win-win situations (university, business and personal benefits). There are of course
tricks to be learned on how to work in the crossroads of academia and industry but that can be
learned as well” [FINLAND/EXP2]. Here, it should be noted that the respondent does not only
describe the quality of the boundary spanner but further highlights the possibility to train such
qualities. This relates to discussions in the literature on the Big-5 that some part of the personality traits are inherited but others can be trained and developed through life (Soto, 2018).
Agreeableness “contrasts a prosocial and communal orientation towards others with antagonism and includes traits such as altruism, tender-mindset, trust, and modesty” (John, Naumann,
Soto, 2008, p.120; John & Srivastava, 1999). People that score high on agreeableness emphasize
the good quality of others, do not mind lending their time or resources to others, and console
others when they are upset (John and Naumann, 2007). It is to this factor that our respondents
pointed towards the most. Especially the role of empathy as an important trait to initiate but
also undertake boundary spanning successfully has been highlighted. Our respondents understand empathy as “the ability to dig deep and truly understand what others are thinking and feeling”
[FRANCE/EXP1]. Such a skill enables the boundary spanner to understand the perspectives of
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others and what motivates them but further allows them to put themselves into the others’
shoes and communicate accordingly. In addition to empathy, our respondents highlighted acting with humility and taking oneself back and letting others shine as relevant characteristics: “A
key success factor [is] the ability to listen, to never take oneself too seriously, to be optimistic and
friendly” [GERMANY/EXP1]. It should be noted that the literature on entrepreneurial traits hypothesizes that entrepreneurs do not need to worry about pleasing other people (Kerr et al.,
2017) and that they tend to show more opportunistic behaviour in order to advance and grow
their venture (Zhao & Seibert, 2006). As such, agreeableness may be one trait on which boundary spanners differs from the traditional understanding of the entrepreneur.
Neuroticism “contrasts emotional stability and even-temperedness with negative emotionality,
such as feeling anxious, nervous, sad, and tense” (John, Naumann, Soto, 2008, p.120; John &
Srivastava, 1999). People that score low on neuroticism tend to accept the good and bad in their
lives, do rarely complain or brag, and take it easy and relax (John and Naumann, 2007). Here,
our respondents highlighted a tendency to trust in others and in the future and are inclined to
belief that “things will sort themselves out over time”. While this seems to contradict partly the
proactive stance that boundary spanners take to initiate, engage in, facilitate, and sustain collaborations, it is rather a personality trait that allows them to remain optimistic and, “combined
with the abilities of being visionary, using a trial and error method, and dealing with people” [GERMANY/EXP2], a trait that enables the boundary spanner to push past challenges and succeed in
their initiatives. The concept of neuroticism also relates to the concept of resilience, a personality trait that was highlighted by our respondents. Resilience, for our respondents, implies that
you “assume that you will fail, that there are barriers, but you are doing everything possible to overcome them” [SPAIN/EXP1]. Indeed, because the boundary spanner’s journey is long and there
are a lot of failures and barriers that need to be overcome, it is important that the boundary
spanner has the ability to adjust the approach to the continuous shifts in the environment in
which the collaboration is taking place.
Innovativeness refers to how an individual responds to new things (Goldsmith & Foxall, 2003)
and involves an individual’s willingness to change (Hurt et al., 1977). The scale to measure innovativeness, as developed by Hurt et al. (1977) and since extended by other scholars (e.g., Pallister & Foxall, 1998), measures a person’s creative approach, her/his ability to be an original
thinker, and to be able to deal with ambiguity, uncertainty, and unresolved issues. As such,
these people tend to be visionary, entrepreneurial in the sense that they are “always looking for
a problem and a solution, and somebody to pay for it” [FRANCE/EXP1], as well being characterised
by an inherent “flexibility and goal-orientation” [GERMANY/EXP2].
Locus of control refers to a person’s perception as to which forces control one’s life. People
with an internal locus of control believe that it is their own decisions that influence their lives
and that they can influence the outcome by drawing on their competencies. In contrast, people
with a more external locus of control think that it is external forces that control outcomes, such

22

What are Spanning Boundaries Agents: Research Report

as fate, chance, or environmental features which they cannot influence (Kerr et al., 2017). We
see this trait closely related to self-efficacy, that is, a person’s “belief that he/she can perform tasks
and fulfil roles, and is directly related to expectations, goals, and motivations” (Cassar & Friedman,
2009). It is here that we see a relation to the quality traits of perseverance. Perseverance, that
is, to “just keep going and try again and again till [you] find a way around” [INTERNATIONAL/EXP4]
has been highlighted as a common personality trait for boundary spanners. Indeed, one Finnish
boundary spanner stated that “sometimes you have to be like a broken record; repeating core messages all the time to keep people informed and involved” [FINLAND/EXP1] in order to eventually
achieve the desired outcome.
Lastly, the concept of risk attitude has been highlighted in the entrepreneurship literature.
Risk attitude has been highlighted as early as 1921 by Knight who proposed that entrepreneurs
are different from others by their willingness to act on opportunities despite uncertainty and
risk (Knight, 1921). While this risk attitude somewhat overlaps with the concept of innovativeness in terms of dealing with ambiguity, uncertainty, and unresolved issues, it is highlighted in
our data as a boundary spanner’s bravery to “to be daring and be able to give imperfect solutions”
[FINLAND/EXP3] and "being comfortable with ambiguity" [INTERNATIONAL/EXP5].
Summarising, our findings highlight a variety of different qualities (in line with, e.g., Williams,
2002) that can be summarised using the personality traits of the Big-5 as well as adding entrepreneurial traits. By using these broader clusters to a boundary spanner’s personality traits, we
connect boundary spanner research to a rich research history and validated operationalisation
on the topic of personality (e.g., Goldberg, 1990; John & Naumann, 2007a; John & Srivastava,
1999b; Kerr et al., 2017). Such operationalisation can be used to support the training of new
cohorts of boundary spanners as well as to make existing boundary spanners aware of their
traits and development potential. In addition, we found that boundary spanners may differ
from entrepreneurs in their focus on agreeableness, specifically their empathy and humility to
interact and collaboratively build networks and innovation with others. Further, our findings
show that different boundary spanners draw on different qualities during their journey when
initiating, engaging in, facilitating, or sustaining their collaborations. By combining the different
qualities situationally, the boundary spanner shows a flexibility that allows her/him to circumvent and push forward in the face of ambiguities and uncertainties, and to solve complex problems together with others. Yet, literature continued to highlight an individual’s competencies
(e.g., Williams, 2002), that is, the mixture of qualities, knowledge, and skills, that enable successfully spanning the boundaries between HEI, industry, and society. Thus, an analysis of a boundary spanner’s knowledge and skills becomes important.

4.2. Knowledge and skills
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4.2.1. Skills
In order to learn more about the boundary spanners’ skills, we draw on the results from the
quantitative survey in connection with insights from our qualitative interviews. Within the questionnaire, participants were asked to indicate how they would rate the importance of a range
of skills with regard to their activities as boundary spanner or their cooperation on a Likert scale
from 1 (= not important) to 5 (= very important). The range of skills as well as their operationalisations are outlined below (for detail see literature review, Chapter 2.2.)
•

Creativity: The ability to produce novel and useful ideas in any domain (Amabile, 1988);

•

Entrepreneurial skills: Recognising and seizing opportunities (Roberts and Beamish,
2017);

•

Mobilising resources: The ability to leverage resources towards a pre-determined goal
(Williams, 2002);

•

Vision: The ability to develop a long-term vision on/of how the partners can benefit from
a collaboration (Roberts & Beamish, 2017);

•

Complex problem-solving skills: The ability to interact with the task environment and
adapt to the dynamic nature of these environments in order to collect information (Dörner, 1986; R. E. Mayer & Wittrock, 2006);

•

Bridging skills: The ability to connect between partners from different organisational,
geographical, and cultural backgrounds (Hyman & Hu, 2005);

•

Negotiation skills: The ability to lead or support negotiation of cooperative agreements;
refers to bargaining behaviour (Lewicki, 1997);

•

Leadership skills: the ability to take over, manage, and (re-) direct collaborative efforts
(Schotter & Beamish, 2011; Williams, 2002);

•

Managerial skills: The ability to manage projects effectively and efficiently (Mumford et
al., 2000);

The complete questionnaire with detailed descriptions of the items for each category can be
found in the Appendix. In the following, the results are presented and discussed.
Figure 2 shows the mean importance of all skills in the survey. Starting on a broader level, all
skills were rated high (M>3.5) on importance. Thus, all skills can generally be regarded as important for the activities in spanning boundaries and are relevant for building up and training
boundary spanners. This was expected, as all those skills were identified as important within
the literature (e.g., Boehm & Hogan, 2014; Champenois & Etzkowitz, 2018; Roberts & Beamish,
2017; Schotter & Beamish, 2011; Siegel et al., 2004; Williams, 2002). On a more specific level, the
participants evaluation ranged from highest mean rating on creativity skills (M=4.23) to the
lowest mean rating on leadership skills (M=3.88). This indicates that being a creative and original thinker and conceiving of alternative solutions for a new challenge are regarded as more
important in boundary spanning activities. On the other hand, directing cooperation partners
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to discover their strengths and weaknesses, encouraging other cooperation partners not to give
up when the cooperation is not working well, and taking over leadership responsibilities are
overall considered as less important, compared to other skills.

Figure 2. Mean importance of skills.

To complement the results of the quantitative survey, specific skills were extracted from the
qualitative expert interviews and boundary spanner profiles. While the quantitative results have
shown the importance of all skills, the respondents in the qualitative survey differed somewhat
in their mentioning of relevant skills. Indeed, leadership skills understood by the respondents
as “the individual abilities to sell ideas and influence others” [FRANCE/EXP1] and “to support and
encourage people towards cooperation and action“ [FINLAND/EXP2], was often named as one important skill and even pointed out as a key success factor. Closely following, and in line with our
quantitative survey, our respondents mentioned entrepreneurial skills, that is, “recognising
opportunities (entrepreneurial mindset) and utilising the right timing” [INTERNATIONAL/EXP6] as
one of the core skills. On the other hand, creativity and mobilising resources were less often
mentioned during our interviews. However, this may be attributable to the fact that we led the
interviews in an open manner and asked the respondents to tell us directly from their experiences without interfering in their accounts. As such, creativity and mobilising resources may
have been skills that were less present in our respondents’ re-telling of their boundary spanning
activities but are regarded as relevant when prompted.
Further, our qualitative interviews highlighted that our respondents indeed referred largely to

25

What are Spanning Boundaries Agents: Research Report

one or two instances of spanning boundaries that were in accordance to their roles. When comparing the skillsets named in the interviews, slight differences became apparent. For instance,
one boundary spanner, active in the HEI context, reflected on its past and current role as a
boundary spanner and particularly highlighted his complex problem-solving skills during the
initiation phase of collaborative endeavours:
“I am motivated by complexity because I believe I have the ability to synthesize complex things to
bring them to interlocutors who are not as knowledgeable. In other words, to put a project into its
essential elements and communicate it to different people” [SPAIN/EXP2].
Another boundary spanner, active in a technology transfer intermediary, specifically highlighted
a person’s managerial skills to work on projects from beginning until end:
“The boundary spanner has to have the ability to initiate and work on projects from their very inception to the end and be willing to learn by doing. Therefore, actual experience is also considered important. One can teach someone to be a technology transfer professional, but the trainees should
experience the learning through the actual practice at work” [INTERNATIONAL/EXP2].
Lastly, although it was not specifically incorporated in the questionnaire, the qualitative interview revealed that soft skills such as communication and interpersonal skills are pivotal to the
success of the boundary spanner. This is understandable considering how social skills are the
basis for undertaking key boundary spanning activities such as network building, aligning and
managing interests, and facilitating continuous interaction. Such communication skills generally
fall in one or more of the following four categories: Effective communication, self-branding, active listening; and moderation:
The first category, that is, effective communication refers to the clarity of thought i.e. “coherence in one’s speech and ability to communicate one’s point clearly and simplicity” [INTERNATIONAL/EXP7] and to the ability to simplify communication i.e. “ability to communicate complex
ideas and phenomena with simplicity” [INTERNATIONAL/EXP8].
Secondly, self-branding was mentioned as an important soft skill. As one of the interviewees
puts it “If we do not shout about the work we do, who will?” [INTERNATIONAL/EXP6]. The interviewee further asserts that “UBC champions can ignite the snowballing effect by showcasing the
impact that work has through various journalistic publications and post, statements and engagement
in events, as well as awards and recognition” [INTERNATIONAL/EXP6].
Thirdly, active/effective listening was an important communication skill that is integral to the
boundary spanners success. It refers to the “Ability to listen to others, be empathetic and understand basic human psychology” [INTERNATIONAL/EXP9].
Lastly, boundary spanner’s moderation skill was mentioned within the realm of soft and transversal skills. This refers to “moderation of discussions, active listening, summarising intermediate
results etc” [Germany/EXP2].
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Next to the importance, participants were also asked to indicate how far they perceive themselves to be equipped with the respective skill on a Likert scale from 1 (= do not have skills) to 5
(= very high skills). Combining the identified importance of each skill with the own skills of the
participants allowed to perform a gap analysis to identify the areas for improvement (S. W.
Brown & Swartz, 1989; Davis et al., 2002). Figure 3 presents a visualisation of the skill gaps.

Figure 3. Gap analysis of skills.

As all identified gaps were computed as significant on a p < 0.001 level, some general insights
for the conceptualisation of the trainings can be extracted. The largest gaps are found in mobilising resources (0.66) and entrepreneurship skills (0.47). Mobilising resources refers to the
skill of being able to collect diverse resources which are needed for spanning boundaries (e.g.
financial, physical, time). Entrepreneurship skill refers to the skill of anticipating changes in the
environment, being aware of the needs and wants of other partners and being able to identify
and leverage new opportunities. On the other side, the smallest gaps are found in leadership
skills (0.19) and creativity skills (0.22). Interestingly, although creativity is identified as one of
the most important skills (M=4.23), the discovered skill gap is rather small. Thus, we can conclude that the participants’ perceived need for training is relatively low.

4.2.2. Knowledge
In addition to boundary spanning skills, certain aspects of knowledge are also considered as
relevant for boundary spanners (Champenois & Etzkowitz, 2018; Frey et al., 2011; Graaf et al.,
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2017; K.-J. Lee et al., 2010; Williams, 2002). In order to identify the most important knowledge
aspects, participants were asked to rate a set of aspects regarding their importance on a Likert
scale from 1 (= not important) to 5 (= very important). The set of knowledge and expertise considered consists of:
•

Diverse knowledge: Knowledge and expertise in a number of areas and disciplines (Frey
et al., 2011);

•

Expertise: Being particularly knowledgeable in one field (Champenois & Etzkowitz, 2018;
Huyghe et al., 2014; Kitson, 2009; Williams, 2002);

•

Usefulness: knowing how to evaluate knowledge for its potential usefulness to others;

•

Aims: knowing the aims / priorities of the cooperation partner(s);

•

Collaboration: knowing who to approach for collaboration;

•

R&D processes: knowing and understand scientific / R&D processes;

•

Innovation processes: knowing and understand innovation processes;

•

IP regulations: knowing IP regulations related to knowledge transfer/ exchange;

•

Transfer processes: knowing knowledge transfer and engagement processes;

•

Value: knowing how to value knowledge;

•

Structure: knowing what structures are in place to support knowledge exchange;

•

Resources: knowing how to get resources to support knowledge exchange;

•

Explain: knowing how to explain something in an attractive way;

•

Needs: sufficient knowledge of what the cooperation partner(s) need and expect

•

Technical knowledge: technical knowledge about the theme of the cooperation activities.

For more detailed information, the whole questionnaire is available in the Appendix.
According to the visualisation of the results in Figure 4, it can be seen that – similar to the skills
– the aspects of knowledge and expertise were all rated relatively high in importance (except
for expertise with a mean value of <3.5). This is to be expected, as the boundary spanner would
effectively draw on a variety of knowledge and expertise to develop and build networks to create and transfer knowledge for collaborative innovation. On average, the mean importance of
all aspects is M=3.79. Yet, some smaller differences can be found in-between the different
knowledge items. While knowing the aims and needs of the collaboration partners were regarded as most important (M=4.33), field specific expertise was rated as the least important
with a value of M=3.48. This is also in line with previous literature as well as our qualitative
interviews, that boundary spanners mostly require diverse knowledge to effectively fulfil their
role as bridges between different stakeholder groups. Field specific expertise and technical
knowledge were regarded as less important for such an activity. In addition, knowing the aims
and needs of your collaboration partners was consistently highlighted as one of the most important knowledge a boundary spanner needs to have and build upon when initiating and engaging in collaboration.
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Figure 4. Mean importance of knowledge.

Taking these results and merging them with the evaluation of the participants’ own perceived
expertise regarding these items, certain knowledge gaps can be identified, which are valuable
to define the need for improvement. Figure 5 shows the knowledge gaps in a net diagram.

Figure 5. Gap analysis of knowledge.
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Similar to the skill gaps, the knowledge gaps were computed as significant on a p < 0.001 level.
The largest gaps exist in aims (0.64) and needs (0.59), while the smallest gaps are found in R&D
processes and technical knowledge (0.2). More specifically, aims stands for the knowledge
about the aims / priorities of the cooperation partner. Needs describes the sufficient knowledge
of what the cooperation partner(s) need and expect. In line with literature (Graaf et al., 2017;
Williams, 2011, 2013) as well as our qualitative interviews, transferring this knowledge to new
cohorts of boundary spanners as well as emphasizing this knowledge again for existing boundary spanners should become a key component of the training concept.

4.3. Exploring differences
While the previous section addressed the important knowledge and skills of boundary spanners
on an aggregate level, this section will take a more micro approach to identify and reflect on
whether or not and to what extent contextual idiosyncrasies of boundary spanners (such as their
level of experience and engagement, roles and responsibilities, and the type of organisation)
impacts their perceptions of what skill and knowledge they deem important as well as their
knowledge and skills gaps. This is consistent with recommendations in UBC literature that underscore the relevance of contextual factors in collaborative endeavours (e.g., Davey et al.,
2016). Thus, the results of skills and knowledge have been further disaggregated under the perspective of the following groups:
•

Different boundary spanner roles,

•

Different types of organisations, and

•

Different levels of experience.

4.3.1. Different roles of boundary spanners
When conducting the systematic literature review, the qualitative and the quantitative survey,
it has been found that different roles of boundary spanners are recognised that relate to the
activities, which the boundary spanners perform. As such, literature as well as our qualitative
study indicates that it is the activities that indicate the role which the boundary spanner takes
in any given situation. These roles may vary in the long run, that is, the boundary spanner’s role
and the activities that are undertaken seems situational. However, it may be similarly possible
that one individual tends to perform one activity and thus one role more often than others.
Thus, significant differences can be identified in boundary spanners mainly taking one specific
role with regards to their skills and expertise. These differences shall be presented in the following.
As the qualitative interviews revealed, some boundary spanners mainly perform networking
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tasks, which refer to the boundary spanner building and maintaining networks. Others were
more focused on knowledge creation which includes the creation, transfer, and translation of
knowledge. Further, some boundary spanners were identified as being highly engaged in both
activities while others indicate that they are just moderately to rarely engaged in both. According to these observations, the 368 participants of the survey were sorted into boundary spanning facilitators, collaborators, highly engaged enactors, and moderately to rarely engaged enactors.
Combining insights from our qualitative and quantitative inquiry, we propose boundary spanning facilitators as showing a tendency to build and maintain networks. Thus, they help to
initiate boundaries, support the collaboration throughout the process, and maintain it in the
long-term. In the survey, 69 participants were identified as facilitators performing high in facilitation and low in knowledge creation.
In contrast, insights from our qualitative and quantitative survey would suggest that the boundary spanning collaborator is less involved in setting up and maintaining the network but aims
at creating content and sharing it with others. Thus, the collaborator is highly involved in
knowledge creation activities and less often involved in facilitation activities. 44 boundary spanners taking part in the survey were identified as collaborators.
Lastly, our findings and results suggest that boundary spanning enactors are people who do
not focus on one of these activities but perform both with a similar level of engagement. Either
enactors often or always engage in facilitation and knowledge creation – we labelled them highly
engaged boundary spanning enactors – or they are rarely or just sometimes engaged in these
activities – we labelled them moderately to rarely engaged boundary spanning enactors. 77 people
have been classified as moderately to rarely engaged enactors, while 175 people are seen as
highly engaged enactors. Table 2 and Figure 6 show the classification as well as the absolute
and relative amount of boundary spanners in each role.
Table 2. Classification of boundary spanner roles.
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Figure 6. Relative distribution of boundary spanner roles.

In the following section, each boundary spanner role will first be described in terms of their
perception of different boundary spanning skills and knowledge as well as their knowledge and
skill gap. Afterwards a comparison will be made between facilitators and collaborators, and
highly engaged enactors and moderately to rarely engaged enactors to see if there are any significant differences in terms of their knowledge and skill portfolio and requirements.

Facilitator profile
SKILLS
In general, boundary spanning facilitators have indicated to have a relatively good level of
boundary spanning skills. As depicted in Figure 7, these range between a value of 3.52 and 3.99
(on a Likert scale from 1 to 5). Specifically, facilitators reported a high level of:
Creativity skills (M=3.99)
•

Being a creative and original thinker

•

Conceiving of alternative solutions for a new challenge

Collaborative skills (M=3.87)
•

Identifying and securing cooperation from others to access knowledge

•

Creating relationships

•

Exploiting his or her existing network

Despite the relatively higher level of skills already possessed, a skill gap was detected. Particularly entrepreneurial skills, mobilising resources, and vision have the highest skills gaps

32

What are Spanning Boundaries Agents: Research Report

which are computed as function of skills already possessed minus skill level rated for importance (See Figure 8). Thus, it is recommended to especially focus on training the following
skills:
Entrepreneurial skills (M=0.44)
•

Anticipating changes in the environment

•

Being aware of the needs and wants of other partners

•

Being able to identify and leverage new opportunities

Mobilising resources (M=0.61)
•

Mobilising resources (e.g., buildings, equipment, people)

•

Obtaining funding / financial resources for his or her cooperation activities

Vision (M=0.44)
•
•

Developing a clear and consistent vision for what they want to achieve with the cooperation activities
Developing an image of how a cooperation should work under ideal conditions

Further results of the skills analysis are displayed in the following Figure 7 and Figure 8.

Figure 7. Mean importance of skills and own perceived skills of boundary spanning facilitators.
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Figure 8. Skill gaps of boundary spanning facilitators.

KNOWLEDGE
Once again, the boundary spanning facilitators generally have a good level of boundary spanning knowledge. However, there are some relative individual differences amongst the different
knowledge dimensions presented in the survey. In this regard, they reported a relatively higher
expertise in knowing how to explain in an attractive way, knowing whom to approach for
collaboration, and knowing the aims and priorities of collaboration partners (see Figure 9). In
contrast they reported relatively lower expertise in knowing about IP regulations for
knowledge exchange and having relevant technical knowledge.
When it comes to the knowledge gap, the following three aspects stand out with the highest
expertise-importance difference (see Figure 10).
Knowing the aims/ priorities of the cooperation partner(s) (M= 0.7)
Although an already high expertise has been identified in this dimension, facilitators see an
even higher importance, thus, resulting the largest expertise gap with a computed value of 0.7.
Having sufficient knowledge of what the cooperation partner(s) need and expect
(M=0.66)
Knowing about the needs and expectations of the cooperation partners is identified as an expertise of high importance for facilitators. Furthermore, they also show a considerably lack in
this type of knowledge with a computed gap of 0.66.
Knowing IP regulations related to knowledge transfer/ exchange (M=0.68)
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Despite being rated relatively lower in importance, facilitators face an even lower level of expertise in IP regulations, leading to a computed knowledge gap of 0.68. To develop a relevant training program for facilitators, the above described aspects of knowledge should be included.

Figure 9. Mean importance of knowledge and own perceived expertise of boundary spanning facilitators.
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Figure 10. Knowledge gaps of boundary spanning facilitators.

Collaborator profile
SKILLS
Albeit slightly lower compared to their facilitator counterparts, collaborator-boundary spanners
also possessed a good level of boundary spanning skills in several of the dimensions measured.
Particularly, while they possess a relatively higher creativity and bridging skills, they reported
a relatively lower skill in mobilising resources and collaborative skills. In general, these values
range between 3.16 and 3.93. Overall, the collaborator group indicated a high skill-level with
regard to the following skills:
Creativity skills (M=3.93)
•

Being a creative and original thinker

•

Conceiving of alternative solutions for a new challenge

Bridging skills (M=3.63)
•

Understanding the different languages between the different partners

•

Understanding the different motivations between the different partners

With respect to training needs, the following three skills have been identified to have the highest
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gap respectively: mobilising resources, negotiation and entrepreneurial skills:
Mobilising resources (M=0.9)
•

Mobilising resources (e.g., buildings, equipment, people)

•

Obtaining funding / financial resources for his or her cooperation activities

Negotiation skills (M=0.6)
•
•

Negotiating reasonable goals between the partners
Negotiating trade-offs among issues between the partners

Entrepreneurial skills (M=0.57)
•

Anticipating changes in the environment

•

Being aware of the needs and wants of other partners

•

Being able to identify and leverage new opportunities

Further results of the skills analysis are displayed in the following Figure 11 and Figure 12.

Figure 11. Mean importance of skills and own perceived skills of boundary spanning collaborators.

37

What are Spanning Boundaries Agents: Research Report

Figure 12. Skill gaps of boundary spanning collaborators.

KNOWLEDGE
In terms of knowledge, boundary spanning collaborators are characterised as people who are
good in knowing how to explain something in an attractive way, evaluating the potential usefulness of knowledge for partners, and knowing and understanding innovation processes.
Their relatively weaker expertise is found in knowing IP regulations related to knowledge transfer and exchange and knowing how to access resources to support knowledge exchange. The
mean values ranged from 3.23 to 3.77.
When it comes to importance and knowledge gap analysis, the following aspects have been
found as relevant for training – value, resources, need, explain and usefulness:
Knowing how to value knowledge (M=0.73)
This aspect appears to be high in importance for collaborators and also show a high knowledge
gap with a value of 0.73. Therefore, this expertise shall be encouraged in training sessions.
Knowing how to get resources to support knowledge exchange (M=0.86)
Although collaborators regard this aspect not as important as others, the largest expertise gap
is identified here. Consequently, it is added to the list of expertise to be trained.
Having sufficient knowledge of what the cooperation partner(s) need and expect
(M=0.71)
Similar to the resource aspect, knowing about the needs and expectations does not score the
highest in importance, but shows a relatively substantial gap with a value of 0.71.
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Knowing how to explain something in an attractive way (M=0.54)
Collaborators identify the highest importance in this knowledge area. Although already having
a good expertise, there is still a relatively considerable gap to improve.
Knowing how to evaluate knowledge for its potential usefulness to others (M=0.53)
This expertise has also already been identified as one of their strengths. Nevertheless, the mean
importance is comparatively high, resulting in an expertise gap of 0.53.
To develop a relevant training program for facilitators, the above described aspects of
knowledge should be considered. Further results of the knowledge analysis are displayed in the
following Figure 13 and Figure 14.

Figure 13. Mean importance of knowledge and own perceived expertise of boundary spanning collaborators.
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Figure 14. Knowledge gaps of boundary spanning collaborators.

Comparison of facilitator and collaborator
SKILLS
Comparing the two boundary spanning roles – facilitators and collaborators – concerning their
skills, it is found that significant differences exist in the skills of mobilising resources and collaborative skills. Collaborators show very low skills in mobilising resources (M=3.16), while facilitators have moderate skills (M=3.55). For collaborative skills, this aspect appears to be a
strength for facilitators (M=3.87), while collaborators are on a moderate level of skill (M=3.48).
Figure 16 visualises these differences. Furthermore, no significant differences were found in the
skill gaps of these two boundary spanner roles (Figure 17).
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Figure 15. Comparison of the mean importance of skills in regard to facilitators and collaborators.

Figure 16. Comparison of the skills in regard to facilitators and collaborators.
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Figure 17. Comparison of the skill gaps in regard to the facilitator and the collaborator.

KNOWLEDGE
Regarding the knowledge of facilitators and collaborators, the comparison shows that some
significant differences exist. For the mean importance, significant differences can be found in
aims, value, and technical knowledge. Although both groups see a high importance in knowing the aims of collaboration partners, facilitators see rate it significantly higher at a mean value
of (M=4.46) compared to collaborators (M=4.12). This is understandable considering that we
regard the facilitators as mainly responsible for building and maintaining the network.
In contrast, collaborators attach a statistically significant higher value to knowing how to value
knowledge (M=4.25), as compared to facilitators who rate its importance at a mean value of
M=3.67. Lastly, technical knowledge is also significantly rated higher by collaborators at
M=4.07 compared to facilitators who rate it at (M=3.28). Both these differences fit with our proposed persona of the collaborators as they are mainly engaged in the creation, transfer and
translation of knowledge in the boundary spanning endeavours.
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Figure 18. Comparison of the mean importance of knowledge in regard to the facilitator and the collaborator.

Within the own skills, IP regulations, transfer processes, technical knowledge show significant differences. Knowing about IP regulations appears as a lower expertise for both, though
facilitators score very low (M=2.68) compared to collaborators (M=3.24). Again, technical
knowledge shows a significant difference. Collaborators indicated that they have good technical knowledge (M=3.7), while facilitators see this as one of their relative weaknesses
(M=3.07).
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Figure 19. Comparison of the expertise in regard to the facilitator and the collaborator.

Comparing the expertise gaps, a significant difference is identified in knowing how to get resources, which appears as the largest gap for collaborators (M=0.86) and a moderate gap for
facilitators (M=0.4).
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Figure 20. Comparison of the expertise gaps in regard to the facilitator and the collaborator.

Highly engaged enactor profile
SKILLS
From our qualitative and quantitative studies, we propose to characterise highly engaged
boundary spanning enactors as having a large experience and performing across various
boundary spanning activities. Consequently, they already have a high level of skills. Thus, the
skills are rated on a higher level compared to the other roles ranging from value of 3.6 to 4.14.
To a certain extent, the highly engaged enactor can be seen as very good boundary spanner
resembling the most important skills and expertise. These boundary spanners rate as their
most important skills their creativity skills, collaborative skills, and vision:
Creativity skills (M=4.35)
•

Being a creative and original thinker

•

Conceiving of alternative solutions for a new challenge

Collaborative skills (M=4.35)
•

Identifying and securing cooperation from others to access knowledge

•

Creating relationships

•

Exploiting his or her existing network
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Vision (M=4.22)
•
•

Developing a clear and consistent vision for what they want to achieve with the cooperation activities
Developing an image of how a cooperation should work under ideal conditions

In addition, their identified skill gaps are relatively lower. Only one skill shows a larger gap compared to the other skill gaps of the highly engaged boundary spanning enactors. This is the skill
of mobilising resources:
Mobilising resources (M=0.61)
•

Mobilising resources (e.g., buildings, equipment, people)

•

Obtaining funding / financial resources for his or her cooperation activities

Further results of the skills analysis are displayed in the following Figure 21 and Figure 22.

Figure 21. Comparison of mean importance of skills and own skills of highly engaged enactors.
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Figure 22. Skill gaps of highly engaged enactors.

KNOWLEDGE
As it has been found in the skills area, the same applies for the knowledge aspects. Highly engaged boundary spanning enactors score on a higher level in almost all knowledge aspects
ranging between values of M=3.42 and M=4.13. Only in technical knowledge, these enactors
show a relatively low expertise of M=3.08. The highest expertise is found in knowing how to
explain something in an attractive way, knowing what partners need and expect, knowing
who to approach for collaboration, and knowing how to evaluate the potential usefulness
of knowledge for others.
As an overview, these are the strengths of highly engaged enactors:
•

Knowing how to explain something in an attractive way (M=4.13)

•

Knowing what partners need and expect (M=3.98)

•

Knowing who to approach for collaboration (M=3.92)

•

Knowing how to evaluate the potential usefulness of knowledge for others
(M=3.91)

Although very high importance is placed on many aspects, only few show a relatively large expertise gap. As factors with high importance the following were identified:
•

Knowing how to explain something in an attractive way (M=4.37)

•

Knowing what partners need and expect (M=4.49)

•

Knowing who to approach for collaboration (M=4.37)
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•

Knowing the aims / priorities of the cooperation partner(s) (M=4.47)

It shows that highly engaged enactors have especially good expertise in those areas which they
also regard as most important. Nevertheless, only two larger expertise gaps were identified.
That is why, it is advised to mainly focus the training on these aspects – aims and needs:
•

Knowing the aims / priorities of the cooperation partner(s) (M=0.59)

•

Knowing what partners need and expect (M=0.51)

For more insights, please refer to the Figure 23 and Figure 24 below.

Figure 23. Comparison of mean importance of knowledge and own expertise of highly engaged enactors.
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Figure 24. Knowledge gaps of highly engaged enactors.

Moderately to little engaged enactor profile
SKILLS
As the highly engaged boundary spanning enactors are regarded as a reference point for good
boundary spanning due to their extensive experience, the moderately to rarely engaged
boundary spanning enactor performs on a much lower level. This role of boundary spanner
lacks the extensive amount of experiences. Consequently, skills and expertise are not as developed as for the highly engaged role. Considering the skills of moderately to rarely engaged enactors, their best skills are similar to the highly engaged enactor – in creativity and vision – but
on a much lower level of 3.79 and 3.63. All other skills perform on an even lower level with
negotiation skills (3.41), complex problem-solving skills (3.44), and mobilising resources (3.45)
as the lowest. As such, it can be summarised for the moderately to rarely engaged enactor, that
the ranking of skills is to a large extent similar although on a much lower level. That is why, it
should not be referred to as their strengths when talking about their best boundary spanning
skills. This role of enactor is characterised by being at the beginning of performing boundary
spanning activities or just performing boundary spanning activities to a limited extent. Consequently, their boundary spanning skill are not that much developed yet.
In relation to these findings, the perceived importance of the skills is also valued on a lower level
leading to smaller gaps than imagined. The largest gaps are identified in mobilising resources,
entrepreneurial skills, and collaborative skills:
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Mobilising resources (skill gap = 0.65)
•

Mobilising resources (e.g., buildings, equipment, people)

•

Obtaining funding / financial resources for his or her cooperation activities

Entrepreneurial skills (skill gap = 0.47)
•

Anticipating changes in the environment

•

Being aware of the needs and wants of other partners

•

Being able to identify and leverage new opportunities

Collaborative skills (skill gap = 0.45)
•

Identifying and securing cooperation from others to access knowledge

•

Creating relationships

•

Exploiting his or her existing network

When comparing the moderately to little engaged boundary spanning enactor to their highly
engaged counterparts, one would assume that their skill gap should be larger as they would still
need to develop themselves to reach the level of skills of the highly engaged enactor. That is
why, although the moderately to rarely engaged enactor does not perceive a very high importance and large skill gaps in these boundary spanning skills, this role shall be regarded as
an important target group for training as one might consider them as the ‘next generation of
boundary spanners’ who need to start building up more boundary spanning competencies and
being more engaged.
Further results of the skills analysis are displayed in the following Figure 25 and Figure 26.
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Figure 25. Comparison of mean importance of skills and own skills of moderately to rarely engaged enactors.

Figure 26. Skill gaps of moderately to rarely engaged enactors.

KNOWLEDGE
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Similar insights as discovered in the skills section are highlighted in the knowledge area. Overall,
moderately to rarely engaged enactors have less expertise compared to highly engaged enactors. Their expertise shows values between 2.89 and 3.75. The lowest expertise exists in knowing about IP regulations for collaboration (M=2.89) and knowing who to approach for collaboration (M=3.07). The highest expertise is identified in knowing how to explain something
in an attractive way (M=3.75) and knowing how to evaluate the potential usefulness of
knowledge for others (M=3.53). As this expertise is considerably low, these values do not indicate strengths but rather represent a set of expertise on which the moderately to rarely engaged enactor can develop to become as knowledgeable as their highly engaged counterparts.
While the skills have shown relatively low gaps for improvement, knowledge aspects present
larger expertise gaps to be developed. These results arise due to the higher importance and the
very low expertise in some respects. The highest gaps are found in aims, collaboration, needs,
resources, and value. Thus, this should be trained to not only develop their expertise to result
in better boundary spanning competencies but also to respond to the needs seen by these enactors. Consequently, these knowledge areas should be considered for training:
•

Knowing the aims/ priorities of the cooperation partner(s) (M=0.74)

•

Knowing what partners need and expect (M=0.66)

•

Knowing who to approach for collaboration (M=0.81)

•

Knowing how to get resources to support knowledge exchange (M=0.64)

Nevertheless, all knowledge areas can be included in a training as visualised in the following
Figure 27 and Figure 28.
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Figure 27. Comparison of mean importance of knowledge and own expertise of moderately to rarely engaged enactors.

Figure 28. Knowledge gaps of moderately to rarely engaged enactors.
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Comparison of highly and moderately to rarely engaged boundary spanning enactors
SKILLS
Comparing the highly engaged boundary spanning enactor and moderately to low engaged
boundary spanning enactor regarding skills importance, own skills, and skill gaps, a several significant differences were computed. Without going into detail about each difference, comparing
the values leads to the insight that the highly engaged enactor always performs higher and sees
a higher importance compared to the moderately to rarely engaged enactor. Only in terms of
skills gaps, there are some differing gaps. These gaps are just marginal and are found to be
nonsignificant. In some, the highly engaged enactor sees a higher need for improvement. But
this appears reasonable as it has been described earlier that the moderately to rarely engaged
enactor often does not see the need for improvement as the importance is valued much lower.
Nevertheless, these enactors appear as an interesting target group to train to develop them to
the highly engaged enactor.

Figure 29. Comparison of the mean importance of skills in regard to the highly engaged and the moderately to rarely engaged
enactors.
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Figure 30. Comparison of the skills in regard to the highly engaged and the moderately to rarely engaged enactors.

Figure 31. Comparison of the skill gaps in regard to the highly engaged and the moderately to rarely engaged enactors.
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KNOWLEDGE
The knowledge aspects show similar results as the results for skills, although even more significant differences were computed. Concerning the importance of knowledge aspects (Figure 32)
and their own expertise (Figure 33), the moderately to rarely engaged boundary spanners again
perform lower and see a lower importance. As explained above, this is reasonable due to their
limited experiences in boundary spanning. Nevertheless, the knowledge aspects show some
significantly different expertise gaps (Figure 34) in knowing what structures are in place to
support knowledge exchange, knowing how to get resources for collaboration purposes,
and knowing what the partner needs and expects. In these aspects, the moderately to rarely
engaged enactor perceives a larger need for improvement with a value of M=0.57 for structure,
M=0.64 for resources, and M=0.66 for needs, while the highly engaged enactor describes lower
gaps with values of M=0.25 for structure, M=0.3 for resources, and M=0.51 for needs.

Figure 32. Comparison of the mean importance of knowledge in regard to the highly engaged and the moderately to rarely
engaged enactors.
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Figure 33. Comparison of the expertise in regard to the highly engaged and the moderately to rarely engaged enactors.

Figure 34. Comparison of the expertise gaps in regard to the highly engaged and the moderately to rarely engaged enactors.
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4.3.2. Different types of organisations
As boundary spanners can be found in different organisations and as context matters in the
field of UBC, we computed the differences regarding skills and knowledge between HEI, business, internal intermediary, as well as external intermediary participants. Indeed, of the 368
survey respondents, 36% are from HEI, 27% from the business context, 24% from internal intermediaries, and 13% from external intermediaries. It should be noted that participants were
able to mark more than one organisation as they might have dual or even multiple roles in
different organisations. Indeed, the duality of roles and institutional identities is quite common
for boundary spanners, as it is exactly this experience that develops the diversity of knowledge
so important for effective boundary spanning (Champenois & Etzkowitz, 2018; Frey et al., 2011;
Graaf et al., 2017; K.-J. Lee et al., 2010; Tushman, 1977; Williams, 2002).

SKILLS
Referring to the skill set as previously laid out (Chapter 4.2.1.), certain skills can be found to be
slightly more important than others when comparing the different organisational environments. In general, participants from all organisations rated mobilising resources (M=4.124.19), creativity (M=4.1-4.29), entrepreneurial skills (M=4.18-4.23), collaboration skills
(M=4.08-4.33), and managerial skills (M=4.16-4.18) on a relatively high level, complex problem-solving skills (M=3.73-3.99) and leadership skills (M=3.77-4) were seen less important.
Nevertheless, it should be mentioned that all skills were still rated on a high level, ranging from
M=3.73 to M=4.33.
The skills rated as most important differ across organisations with business participants and
HEI participants evaluating creativity skills (M=4.2; M=4.29) as most important, external intermediary participants selecting collaboration skills (M=4.33), and internal intermediary
participants valuing bridging skills (M=4.25) as most important. On the other side, participants from all organisations see leadership skills (M=3.77-3.91) the least important skill, except
for businesses finding negotiation skills (M=3.9) as least important.
A significant difference in ratings on the level of p < 0.05 can be found in collaboration skills,
although the mean importance of collaboration skills was rated by all as above 4.0. It shows
that external intermediary participants see a higher importance in being able to identify and
secure cooperation from others to access knowledge, being able to create relationships, and
being able to exploit the own existing network. These findings are also visualised in Figure 35.
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Figure 35. Mean importance of skills regarding different organisations

Regarding the perceived skill gap of participants, overall, some similarities as well as differences
can be identified. The largest gap throughout all organisations is found in the skill of mobilising
resources (M=0.64-0.76), except for internal intermediaries, who perceive the largest gap in
entrepreneurial skills (M=0.58).
On the other side, the smallest skill gaps vary across organisations. For business participants,
the smallest skill gap can be identified in complex problem-solving skills (M=0.12). The participants from other organisations have rated the gap significantly larger with a significance level
of p < 0.05. Indeed, while internal intermediary participants experience a relatively high need
for improvement, external intermediary participants and HEI participants identified a medium need.
Contrary, external as well as internal intermediary participants found the smallest gap in
leadership skills (M=0.08-0.19) and HEI participants identified the smallest gap in creativity
skills (M=0.23).
Figure 36 visualises the results of the gap analysis. Interpreting these findings, it can be summarised that those skills identified as most important do not have the largest skill gap. In fact,
while the participants see a high importance in creativity skills, the skill gap is the smallest.
Concerning the lowest values, perceptions of internal and external intermediaries are very

59

What are Spanning Boundaries Agents: Research Report

similar, identifying a low importance for leadership skills and stating a low need for improvement.

Figure 36. Gap analysis of skills regarding participants of different organisations.

KNOWLEDGE
In comparison to the skills, more differences can be found in the knowledge aspects. Overall,
higher importance exists in the knowledge aspects usefulness (M=4.04-4.26), aims (M=4.184.45), explain (M=4.13-4.43), and needs (M=4.17-4.49). Lower importance was given to having
specific expertise (M=3.12-3.78) and technical knowledge (M=3.33-3.72) and knowing about
IP regulations (M=3.27-3.83). But similar to the mean importance of the skills, knowledge aspects, in general, also vary in a small range of 3.12 and 4.49 as it is shown in Figure 37.
Drawing out the differences at the organisational level, it can be found that business participants see the highest mean importance in knowing about the potential usefulness of
knowledge (M=4.26) for the partner.
External intermediary participants consider knowing how to explain knowledge in an attractive way (M=4.43) as very important.
HEI and internal intermediary participants value knowing about the needs and wants
(M=4.36; M=4.49) of the cooperation partner as highest, while the first also consider knowing
the aims and priorities of the partners (M=4.36) on the same high level.
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Significant differences can be found in IP regulations which is valued relatively high by internal
intermediaries compared to the others. Transfer processes, structure, and resources show
significant difference on the same significance level of p < 0.05. In these aspects, business’ participants attribute the least importance and internal intermediaries the highest importance.
Furthermore, a significant difference on a p < 0.01 level can be found in having specific expertise. Here, businesses and HEI participants show higher importance while intermediary participants consider a lower importance.

Figure 37. Mean Importance of knowledge regarding the participants of different organisations.

Considering those knowledge aspects which have been generally found to be of high importance – usefulness, aims, explain, needs –, similarly high gaps can just partly be found in
the knowledge gaps. While for aims (M=0.48-0.87) and needs (M=0.41-0.76) a relatively large
gap was computed, the gaps for usefulness (M=0.31-0.6) and explain (M=0.18-0.45) are relatively low. In addition, a significant difference between the organisational participants can be
found in aims with a significance level of p < 0.05. Interestingly, business and HEI participants
have mentioned knowing about IP regulations (M=0.54; M=0.65) as their highest or second
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highest gap, although it has been given the lowest mean importance by both. In addition, business and external intermediary participants consider knowing whom to contact for collaboration (M=0.66; M=0.61) as largest gap and internal intermediary participants see
knowing the aims and priorities of partners (M=0.87) as the biggest need for training. Furthermore, having technical knowledge (M=0.19) is revealed as the lowest gap for internal intermediary participants, diverse knowledge (M=0.13) for business participants, knowing
how to value knowledge (M=0.11) for external intermediary participants, and having specific knowledge (M=0.06) is perceived as lowest need for training by HEI participants. See
Figure 38 for an overview of the knowledge gaps.

Figure 38. Gap analysis of knowledge regarding participants of different organisations.

When explaining the reason behind the low number of significant differences between organisations, it can be argued that these results arise due to participants selecting more than one
organisation as they identify themselves with both or multiple, for example, not only working
in a business environment as a founder, but also being part of HEI as a professor. As participants were free to select as many organisations as they identify themselves with (a fact that is
discussed in boundary spanning literature as an important contributor to being able to perform
the role of a boundary spanner in the first place (e.g., Champenois & Etzkowitz, 2018; Frey et
al., 2011; Graaf et al., 2017; K.-J. Lee et al., 2010; Williams, 2002)), the evaluation of skills and
knowledge of one participant impact on the results computed for several organisations.
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4.3.3. Different levels of collaboration experience
Participants were also asked to state their years of experience as boundary spanners. For analysis purposes, the results were grouped into three categories. The first is labelled as limited
experiences and resembles those with less than 2 years of experience. Having worked as a
boundary spanner for 2 to less than 10 years is labelled as moderate experience. With 10 or
more years of experience, participants are classified as highly experienced. In the quantitative
study, 54% of participants were found to be highly experienced, 37% as moderately experienced, and just 9% as limitedly experienced.

SKILLS
In terms of skills, more experienced boundary spanners tend to see a higher importance of
skills than less experienced boundary spanners as visualised in Figure 39. Nevertheless, all values range on a high level between 3.73 and 4.26.

Figure 39. Mean Importance of skills regarding the experience of boundary spanners.

Combining the levels of mean importance and perceived mean skills of the participants, as presented in Figure 40, many differences can be identified.
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Those participants with limited experience identify the highest importance in having managerial skills (M=4.09), such as determining how to get work done, determining when changes
need to occur, and determining the causes and consequences of changes, while largest gap
appears in mobilising resources (M=0.79). On the other side, the lowest importance is seen in
negotiation skills (M=3.72), while the lowest gap is identified in creativity skills (M=0.35).
For boundary spanners with a moderate level of experience, the highest importance appears
in creativity skills (M=4.17), while also considering the largest gap in mobilising resources
(M=0.66). The lowest importance (M=3.73) and smallest gap (M=0.2) are homogeneously placed
on leadership skills.
For those with a high level of experience, the highest importance is given to creativity skills
(M=4.29) while the highest gap is in mobilising resources (M=0.65). On the lower end, complex
problem-solving skills (M=3.9) are regarded as the least important, but the smallest gap can
be found in leadership skills (M=0.12) again.
Next to these findings of maximal and minimal values, differences between these experience
groups can be observed on a significance level of p < 0.05 for collaborative skills as well as
leadership skills. Managerial skills even show a higher significant difference on the level of p
< 0.01.

Figure 40. Gap analysis of skills regarding the experience of boundary spanners.
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KNOWLEDGE
Regarding the knowledge-related aspects, certain similarities as well as differences between the
importance and gaps can be found. The results are also visualised in the Figure 41 and Figure
42 respectively.
For participants with limited experience, the highest importance is set on knowing the aims
and priorities of partners (M=4.27), while the highest and significant gap is found to be in knowing how to get resources for knowledge exchange (M=1.12). On the other side, the lowest
importance and need for training is placed on knowing and understanding scientific / R&D
processes (M=3.53; M=0.21), although it needs to be noticed that the gap is not significant.
Boundary spanners with a moderate level of experience face a similar issue as they regard
having specific expertise as the lowest in mean importance (M=3.29) as well as identified gap
(M=0.18), while this gap is not significant. Nevertheless, they evaluate knowing the aims and
priorities of partners with the highest importance (M=4.29) and indicate a significant gap
(M=0.73).
For highly experienced boundary spanners, a similar situation has been recognised with a high
importance on knowing the needs and wants of partners (M=4.42) and a large and significant
gap (M=0.57) in this aspect. The lowest importance is found in knowing about IP regulations
(M=3.48), while the lowest gap is in knowing and understanding R&D processes (M=0.14).
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Figure 41. Mean Importance of knowledge regarding the experience of boundary spanners.
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Figure 42. Gap analysis of knowledge regarding the experience of boundary spanners.

Between the experience groups, there are also significant differences regarding the knowledge
gaps:
There is a significant difference on a p < 0.05 level on being able to identify the potential usefulness of knowledge for partners. A significance level of p < 0.01 was computed for the differences in the knowledge gap regarding the knowing of the aims and priorities of partners and
knowing how to get resources. For knowing the aims, all groups rated the gap very high ranging from 0.53 in high experienced people and 1.0 in people with limited experiences. While
people with moderate and high experience show a moderate gap of 0.41 and 0.42 in knowing
how to get resources, participants with limited experiences show a large gap of 1.12.

4.3. ACTIVITIES
In order to engage in collaborative innovation across and within organisations, the boundary
spanner has been identified to engage in a wide range of activities. The literature has identified
(1) knowledge creation and transfer (e.g., Lee, Ohta & Kakehi, 2010; Holmes and Smart, 2009;
Graaf et al., 2017; Schotter and Beamish, 2011; Hunter et al., 2011; Gerner, Roberts & Charles,
2011), (2) organisational / individual differences alignment (e.g., Weerts and Sandman, 2010;
Gerner, Roberts & Charles, 2011; Roberts & Beamish, 2017; Schotter & Beamish, 2011), (3) joint
development (Holmes and Smart, 2009), (4) network building and utilising (Hayter, 2016; Kid-
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well, 2014; Boehm & Hogan, 2014), (5) scaffolding (Roberts & Beamish, 2017), (6) entrepreneurship (Gerner, Roberts & Charles, 2011; Homes and Smart, 2009) as well as (7) people mobility
(Bienkowska & Klofsten, 2012; Crespi et al., 2007; Dobrowolska, 2016; Zucker et al., 2002) as
activities that the boundary spanner engages in.
However, it is acknowledged that not every boundary spanner engages in the same activities.
For instance, not every boundary spanner is the initiator of a collaborative project. Research
associates and PhD students or trainees might rather have a role in actively engaging in the
collaboration while professors or top management of HEI or businesses engage in the network
building, supporting the collaboration, and sustaining the collaboration over time (e.g., Gertner
et al., 2011). Indeed, the literature has consistently identified and described different roles of
boundary spanners based on the activities they undertake (see for instance the combination of
roles and activities by Champenois and Etzkowitz (2018); Chau et al. (2017b); Rosli et al. (2018)).
Within our quantitative study, we asked the respondents to indicate how often they engage in
the stated activities (Figure 43).

managing academic / student mobility and expert exchange

23%

overcoming cultural barriers

36%

supporting the integration of new practices

43%

searching for / engaging in / exploiting of entrepreneurial
opportunities
initiating / managing collaborative innovation and R&D
projects

47%
49%

aligning / managing the interests

51%

creating / transfering / translating knowledge

60%

facilitating continuous interaction and communication

62%

building / maintaining networks

67%
0%

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 43. Relative distribution of activities of boundary spanners. Own illustration, n=368.

Figure 43 shows the relative share of respondents who answered with ‘often’ or ‘always’ to include only those that are undertaking these activities to a larger extent. The figure shows that
the majority of respondents often or always engage in building and maintaining networks (67%),
which is consistent with our definition of a boundary spanner as someone who initiates, supports, and sustains collaboration. In addition, we further define a boundary spanner as someone who engages in the collaboration, which may be reflected in the activity of facilitating continuous interaction and communication (62%), creating, transferring, and translating knowledge
(60%) as well as aligning and managing interests (51%). Interestingly, fewer respondents were
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often or always involved in managing academic and student mobility (23%). This is in contrast
with statements from our qualitative study as well as the literature (Boehm & Hogan, 2014;
Gillett et al., 2019) that boundary spanning is largely facilitated by having established existing
relationships, for example, through an exchange of personnel between the different organisations. However, it may be that the boundary spanner profits from such an existing ‘bridge’ created through exchange of people / students / employees but does not engage in such people
mobility her / himself.
To elaborate in more detail on these activities in Figure 43, we asked different boundary spanners to explain in which activities they engage and further to describe the process by which they
undertake these activities as part of our qualitative study. It was especially in the process description that we could differentiate four major activities that are consistent with our definition
of boundary spanners and are reflected within the wider literature on boundary spanners in
the context of HEI and industry (e.g., Boehm & Hogan, 2014; Comacchio et al., 2012; Graaf et al.,
2017; Kidwell, 2014; Taheri & van Geenhuizen, 2016; Williams, 2002).
Consistent across the different stories of spanning boundaries, we found that people described
that they were engaging in initiating and collaborating that was simultaneous to supporting
the collaboration and followed by sustaining the relationships. The process was described as
iterative and dynamically shaped by and shaping the different actors and context conditions
(individual / organisational / environmental) involved. In what follows, we provide a synthesised
account of these different activities and specifically describe HOW a boundary spanner enacts
these activities:
When describing the activity of initiating collaboration, the interviewed boundary spanners
described that they begin by looking for partners that are interested in collaborating through
“initiating conversations with existing or potential partners to engage them in a project” [INTERNATIONAL/EXP5]. To identify potentially interested partners, boundary spanners start by considering who might be relevant for a given topic on the one hand and who might be interested to
collaborate on the other hand. After this, the boundary spanner engages in understanding of
what the partners need and expect from a collaboration. This involves making trips to “understand the realities of the people involved” [SPAIN/EXP1] or “starting with a kick-off to which potentially interested stakeholders are invited to articulate their most pressing needs” [GERMANY/EXP2].
Such a kick-off involves asking questions to determine the situation further and “letting the other
person talk for a long time” [GERMANY/EXP1]. This is followed by trying to identify overlapping
needs and searching for other partners with similar needs to initiate a collaboration. Here, the
objective is “to find common ground” [GERMANY/EXP3] and to “search for potential collaborators
who may be interested in the idea” [INTERNATIONAL/EXP2]. In order to bring in the different partners for a collaboration, the interviewed boundary spanners highlighted the need to lower the
entry barriers, incentivizing engagement or giving the involved partners an immediate stake in
the collaborative initiative. Lowering the entry barrier means “to establish a relationship between
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parties through initiating a small contract research project” [INTERNATIONAL/EXP2] that may be “a
project large enough to show what is possible and which can be used as a reference for future projects, as a proof of concept” [GERMANY/EXP1]. To summarise initiating, one boundary spanner
described the process as follows:
“[We] start with the background research and environmental scan to gather the relevant data regarding the particular organisation, who the stakeholders are, what the subject matter is etc. After doing
initial research, [we] try to utilise some of [our] already available networks in order to understand the
needs of these organisations. Understanding what they are trying to achieve, what drives them, what
their objectives are, which allows [us] to create a proposal that should satisfy both parties” [INTERNATIONAL/EXP4].
Importantly, while the above described process was consistent across the process narratives of
the interviewed boundary spanners, we further identified some activities that were specific to
certain types of boundary spanners. For instance, some boundary spanners explicitly highlighted their focus on the needs and wants of others rather than on their own. These people
did not begin with an idea but rather waited for others to propose ideas and initiated collaborations to support others. These people oftentimes were involved in some intermediary organisation, externally in foundations or regional development initiatives, or internally to organisations in the form of technology transfer offices. In addition, others explicitly stated that they
begin with their own idea and then iterate between internal and external stakeholders to get
feedback and further develop their ideas. Largely, these people were employed by the university or were managing or leading their own businesses. Another group further did not explicitly
mention the above stated process but overlapped only in the activity of understanding needs
and expectations of the partners involved. These people were largely actively involved in working and managing collaborative projects but were not initiating the first contacts. The last group
is representative of what we called the collaborator in Chapter 4.3.1.
After having initiated the first contact and deciding on a collaborative initiative, the boundary
spanners further described the activity of collaborating and supporting. These activities were
simultaneous albeit not necessarily being performed by the same people.
The collaborating involves initially to get to know the team that is driving the collaborative
initiative and to develop a trust base. To achieve a trust base, “a lot of communication and networking needs to be done to be able to reach an efficient working mode” [GERMANY/EXP1]. Based
on a feeling of familiarity and eventually trust, the boundary spanner then actively engages in
developing a shared understanding of the initiative and to build internal commitment for the
idea within the team. This may involve “clarifying who has which role and what kind of competencies” as well as bringing the team members and “top leadership of the faculty onboard” [FINLAND/EXP4]. This allows an active and open exchange of knowledge. Without establishing a
trust base, a shared understanding, and the necessary commitment “people will risk working in
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isolation” [GERMANY/EXP1]. By building on other people’s knowledge and engaging in discussions with external stakeholders, the boundary spanner formed a team that starts to collaborative work on the initiative and develop ideas. This may become an iterative process of rapid
prototyping that includes bringing in “external experts in the development of new knowledge [and
bringing] the idea back into the company to apply it in the real business case” [GERMANY/EXP4].
Indeed, a boundary spanner from Spain described the process as follows:
“We launched the program without having written it but rather [starting it as] rapid prototyping. The
first call was very imperfect, but it allowed us to improve the program.” [SPAIN/EXP2]
At the same time, boundary spanners are supporting the collaborative efforts going on within
the projects. While these boundary spanners are not actively involved in the projects themselves, they support the stakeholders and the project in a more formal manner. This supporting
involves actively creating spaces for collaboration to “encourage meetings between researchers
and companies” [FINLAND/EXP1], training the involved parties “to help both parties learn how to
communicate and work together” [INTERNATIONAL/EXP2], supporting communication during the
collaboration, as well as making sure that everyone benefits equally. This may involve the development of a contractual agreement, for instance “an engagement letter fitting both party’s interests. [We] use a typical memorandum of agreement which is a very simple document consisting of
collaboration promises” [INTERNATIONAL/EXP5]. This group of boundary spanners is representative of the facilitator role identified and described in Chapter 4.3.1.
As a last but continuous step across the spanning boundary journey, we identified that the respondents were describing a sustaining of the network over time. This involved making sure
that collaborations were successful as well as investing further in the respective relationships
through additional engagement and collaborative initiatives. For instance, “every single member
of a boundary spanning team is assigned to a particular organisation or a project and has full ownership” [INTERNATIONAL/EXP5] and “following up to check if the interaction was successful” [INTERNATIONAL/EXP4]. This may open the opportunity to “develop a larger, more expensive, follow-up
project” [GERMANY/EXP1].
The descriptions of initiating, supporting, and sustaining mirror what Boehm & Hogan (2014),
Comacchio et al. (2012), Graaf et al. (2017), Kidwell (2014), Taheri & van Geenhuizen (2016) and
Williams (2002) refer to when they assign the role of a network builder that engages in building
formal and informal networks not only for one’s own utilisation but for the utilisation of others.
In addition, it resembles the description of the boundary spanner as a bridger that acts as a
conduit of knowledge across different spheres (Chau et al., 2017; Holmes & Smart, 2009; Huyghe et al., 2014; Kunttu et al., 2018; Martin & Ibbotson, 2019; Weerts & Sandmann, 2010; Williams, 2002) and as a problem solver (Weerts & Sandmann, 2010) and support builder (Roberts & Beamish, 2017) who works to enable those involved in the collaboration.
However, we find less support in literature for the role of the boundary spanner as actively
engaged in the collaboration. Yet, our respondents described such processes in the qualitative
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survey and indicated to a large extent that they were involved in the creation, the transfer, and
the translation of knowledge in our quantitative study. The only description that comes close to
such a role is the translator, who is sifting through the contrasting coding schemes employed
by the collaborating parties and presenting it in a way that is understandable to each other for
knowledge creation and transfer (Comacchio et al., 2012; Gertner et al., 2011). In addition, a
boundary spanner can also have a more entrepreneurial role and be directly involved in managing innovation opportunities and outcomes rather than just building and sustaining the network (Gertner et al., 2011; Holmes & Smart, 2009).
As such and arguing from the description of the different processes as well as the underlying
activities, we differentiate into the three major boundary spanner types (Chapter 4.3.1) that take
on important roles in the initiative for collaborative innovation. Indeed, we propose to differentiate between the role of a (1) spanning boundaries facilitator, involved in initiating, supporting, and sustaining the collaboration. This role somewhat overlaps as well as enables and supports the (2) spanning boundaries collaborator, that is, the person that engages in the collaboration and creates, transfers, and translates the knowledge within the project team and across
the different stakeholder groups to jointly develop innovation. And lastly, we found evidence to
support a (3) spanning boundaries enactor, who engages in initiating, collaborating, and supporting the collaboration. This person spans the entire process and overlaps strongly with the
spanning boundaries facilitator as well as with the collaborator. However, this person further
has a more entrepreneurial stance (see, e.g., During & Oakey, 1998; Groen, 2005) than the spanning boundaries facilitator, who may be more inclined towards building and maintaining a network then engaging in the development and exploitation of opportunities. In addition, the spanning boundaries enactor did not specifically communicate about any sustaining activities. However, the mere absence of such statements does not mean that the enactor does not engage in
such activities at all.

4.5. CHALLENGE-SOLUTION-NEXUS
Within the process of initiating, collaborating, supporting, and sustaining collaborations with
multiple actors from different organisational environments, the boundary spanner is faced with
influencing forces that shape the boundary spanning process and that are – in turn – shaped
by the process (Garud, 1994; Groen, 2005). As network building involves the interaction between multiple aggregational levels, that is, the micro-, meso-, and macro environment, these
co-evolving patterns may drive or hinder the spanning boundaries journey over time. Within
the entrepreneurship literature, Groen (2005, p. 78), building on insights developed by Van de
Veen and Wakkee (2004), proposes a four multi-level framework of the entrepreneurial process
that aims to accommodate the analysis of multi-level networks of entrepreneurs, organisations,
and the macro-environment by focussing on micro-interaction patterns in networks that lead
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to changes in structures on all levels. We draw on this model to explain the interactional patterns identified in our qualitative study on boundary spanners in Europe.
In particular, Groen (2005) proposes to differentiate between four dimensions of entrepreneurial networking, that is, scope, scale, skill and value, as well as social network, which work “concurrently and influence the outcomes of a social system in a structured, though not deterministic, way” (p.75).
Scope relates to the strategic goals and capital of the person involved in the entrepreneurial
activity. Relevant resources are power, authority, influence, and strategic intent. It is here that
Groen (2005) proposes the role of goal attainment orientation of an entrepreneur that influences the ambition as well as the scope of her / his actions. Our respondents consistently referred to their and others strategic capital as barriers as well as drivers within their spanning
boundaries activities:
Regarding the drivers, our respondents highlighted the necessity to have support by top management to be used as a power interference if things do not work out as planned or if members
of the team / the collaboration are uncommitted. While the interviewed boundary spanners
tend to believe in the power of “good ideas […] you also need an extra push or resources [and] the
support of the management behind you” [FINLAND/EXP2]. Having “internal buy-in to the initiative”
[FRANCE/EXP2] was even considered a key success factor for successful spanning boundary initiatives. This is in line with previous literature on boundary spanners in HEI and industry (e.g.,
Bruneel et al., 2012; Schotter & Beamish, 2011; Weerts & Sandmann, 2008) and is closely related
to the driver of working towards the same strategic goal that facilitates the cooperation and
allows committed and joint development. Indeed, our respondents highlighted the importance
of “feeling of ownership” [FINLAND/EXP4]. When all stakeholders are “striving to solve a common
problem or address a common need, collaborations are more successful” [FRANCE/EXP1]. Interestingly, the driver of striving towards a common goal have not been identified in our literature
review.
With regard to the barriers, the boundary spanners identified a limited credibility, “both on the
part of researchers and companies” [SPAIN/EXP3] involved as well as a lack of “understanding of
the motivations and perspectives of other groups [which] can hinder successful boundary spanning
activities” [FRANCE/EXP1]. In addition, when the collaboration was aiming to change or question
existing norms, the respondents identified a challenge in convincing internal stakeholders of
the relevance and the benefit of such collaboration. As one boundary spanner explained “a new
model which allows a professor to be involved in a company was unknown and was not accepted in
the beginning” [INTERNATIONAL/EXP10]. This may be reflective of barriers identified by previous
research on diverging goals (Siegel et al., 2004) as well as a lack of flexibility (Rosli et al., 2018).
While these barriers and drivers were noted as influencing forces that arise from the organisational environment as well as in-between different organisations, the boundary spanners used
interventions to circumvent the barriers and use the drivers to their advantage:
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In fact, they drew on their strategic capital, stressing the legitimacy of the boundary spanning
organisation and bringing in powerful people, lowering the entry barriers to lower the risk by
offering small-scale entry-projects, taking time to understand and then address the right needs
and wants of the partners, and continuously emphasizing the benefits of the collaborative activities for all involved. These interventions drawn on by the boundary spanner mirror the interventions proposed by Groen (2005), that is, using power, and re-defining strategy, however,
extend this by taking time to empathise and understand the different needs and wants as a
major lever to ensure successful collaboration. To ensure that all collaboration parties are on
board and equally committed and motivated, one boundary spanner explained during the interview:
“Another enabling aspect is the ability to prototype initiatives quickly, i.e., rushing into execution without having a perfect design. This acts as an instrument of motivation for the actors involved and
enhances the acceptance of the project. This motivates people a lot and eliminates the initial stance
of scepticism, of cynicism... Thus, we show them that things can be done differently.” [SPAIN/EXP2]
Another important dimension is scale, which relates to economic optimisation and capital.
Common resources for this mechanism are financial resources. Groen (2005) acknowledges
that this mechanism is largely depend on firm size (Amit & Schoemaker, 1993). Our respondents
reflected the role of economic capital when discussing drivers as well as barriers:
Regarding the drivers, the respondents mentioned accessing complementary resources to enable the collaboration. This refers largely to financial resources and personnel that is made
available by top management or that can be acquired and motivated from the external environment. Here, our respondents highlight the “funding availability from national programmes”
[IRELAND/EXP1] as well as “the commitment of the leadership [as it is] obviously very beneficial to
have the full support and resources available” [INTERNATIONAL/EXP3]. The role of funding as a
driver for boundary spanning activities has been discussed extensively in the boundary spanning literature (Boehm & Hogan, 2014; K.-J. Lee, 2014; Mensah & Enu-Kwesi, 2018; Scott et al.,
2019; Siegel et al., 2004; Takanashi & Lee, 2019).
Regarding the barriers, our respondents talked about resource scarcity, which largely refers to
financial resources or funding. Indeed, a lack of funding structures or financial resources for
collaboration is seen as a hinderance in the European context when compared to the British or
American systems. As one respondent summarised for the Spanish context: “The knowledge of
a researcher in any Spanish university can be very similar, what differentiates us from universities in
England or the USA are the resources. In our case they are public and must be promoted”
[SPAIN/EXP3]. The scarcity of resources as a barrier to boundary spanning has also been extensively discussed in the boundary spanning literature (Comacchio et al., 2012; Fam, 2017; Graaf
et al., 2017; Mensah & Enu-Kwesi, 2018; Siegel et al., 2004).
Another major obstacle is the inability of the partners to see the immediate benefits of the
collaboration. Indeed “convincing people who are crucial for boundary spanning activity is a real
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challenge especially if the they do not see the benefits for themselves. Although academics are expected to engage with companies, such collaboration is not included in their traditional job description while at the same time being time- and resource-consuming.” [INTERNATIONAL/EXP1]. This is
again reflective of Siegel et al. (2004) pointing out that diverging goals is a major barrier when
spanning boundaries.
While our respondents did not highlight any circumventing mechanisms regarding economic
interventions, they highlighted the importance to know and address the needs and wants of
the collaboration partners so that everyone benefits in their own way to ensure commitment
but also to attract investors and funding bodies.
The dimension of skill and value, which relates to institutions and pattern maintenance and
cultural and human capital, was highlighted extensively by our respondents. Groen (2005)
proposes the dimensional resources to include values, organisational culture, knowledge and
skills, as well as experience and technology of the individuals involved. These resources are
largely mirrored in our boundary spanner narratives as well:
Regarding the drivers, our respondents highlighted the need to be empathetic to the other
person’s environment, to be able to speak the same language as well as building a perceived
proximity between the collaborating organisations through “using shared facilities” [INTERNATIONAL/EXP1], “ensuring a low-threshold communication” [GERMANY/EXP2], and “to encourage interaction between the groups” [FRANCE/EXP1]. Importantly, this proximity, albeit traditionally referring to geographic proximity, was enlarged and rather refers to a ‘perceived’ proximity, which
can also be enabled using the right digital tools. This is reflective of the understanding of organisational proximity in the literature on boundary spanning, stating that such proximity exists
when “interactions between actors are facilitated by rules and routines of behaviour, and a same
system of representations or set of beliefs” (Torre and Rallet, 2005 in Hunter et al. (2011, pp. 292–
293). As one boundary spanner stated:
“A more recent driver, counterintuitively, is that the crisis changed the way we communicate. Indeed,
our (digital) communication has become much more unrestricted, immediate, and mental and geographical distances are suddenly easily overcome.” [GERMANY/EXP2]
In addition, our respondents highlighted the need to have the ‘right people’ with the ‘right motivation’ as well as diverse and fitting competencies for boundary spanning activities. Indeed, it
is here that they emphasize the necessity to have the right mix of qualities, knowledge, and
skills in place to ensure effective and successful boundary spanning, stating “talent and enthusiasm are more important factors than status of a boundary spanner” [FINLAND/EXP2].
Regarding the barriers, aspects such as having different cultures, different expectations, and
different competencies between the different organisations were mentioned. This confirms
previous boundary spanning literature (Gertner et al., 2011; Siegel et al., 2004; Ireland & Webb,
2007; P. R. Brown, 2017). For instance, regarding culture, the respondents mentioned that “some
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labs are open and helpful, the others are closed for cooperation. Interestingly, in such cases, university policy and the hierarchy do not play a strong role because people in the labs have the autonomy
to make the final decision” [INTERNATIONAL/EXP1]. In addition, the boundary spanners highlighted the difficulty of finding the ‘right way’ to communicate between the different organisations and individuals involved or interested in collaboration:
“Having conflicting ways of working and professional jargon can build obstacles that make it harder
to build a trust base. As such, conflicts arise but “to find the right words” in a conflict situation can be
difficult. Especially if you want to express criticism, this can easily be considered offensive or be misunderstood.” [GERMANY/EXP1]
Another obstacle was seen in partners attempts to carelessly push through their own agenda.
As collaboration is striving towards a win-win situation for the partners involved, such opportunistic behaviour is largely regarded as hampering collective efforts. Indeed, “not knowing how
to think from outside your organisation [and] to see beyond your own immediate (university) perimeter” [SPAIN/EXP2] was largely seen as a barrier by HEI, industry, as well as intermediaries. Again,
opportunistic behaviour has largely been regarded as a barrier within the literature on spanning
boundaries (Gillett et al., 2019; Ireland & Webb, 2007; Weerts & Sandmann, 2008).
Our respondents highlighted a variety of qualities, skills, and knowledge that the individual
boundary spanner draws on to overcome these barriers. Regarding the qualities, the boundary
spanners mentioned the need to be resilient when failing during the process, being empathetic
to the other partners wants and needs, as well as letting others shine to ensure commitment.
These qualities reflect the resilience and empathy aspects of a boundary spanner’s quality traits
as discussed in Chapter 4.1. and relate to the Big-5 of neuroticism and agreeableness. In addition, by drawing on the knowledge and skills how to identify and build a shared understanding
of the partners’ wants and needs and agreeing on a common goal, as well as combining the
knowledge and skills of the collaborative partners, the boundary spanners could overcome a
lack of commitment and gaps in competencies. Further, having the support of others and being
inspired by strong role models during the process helped to withstand challenges and problems
and to build motivation:
“Showing and promoting the examples of success is very important. Commonly, most academics and
professionals at universities are followers, and only few of them are leaders. Successful examples and
role models give confidence to people so that they are encouraged to take actions. Thus, it is very
important to make the first successful attempt and then let it be known by others.” [INTERNATIONAL/EXP1].
Lastly, regarding the social network, which directly relates to the interaction patterns and
involves the role of social capital, our respondents stressed the need to be part of different
networks to be able to build bridges between different organisations more easily, developing a
trust base on which everything else can grow, and bringing in and nurturing the collaboration
with legitimate partners that can enhance the value of the social capital of the individual and
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the organisation. Regarding the existence of prior relationships, this reflects the driver of prior
relationships identified in the spanning boundaries literature (Boehm & Hogan, 2014; Gillett et
al., 2019), while the lack of trust is discussed as a barrier (Williams, 2002). Indeed, the determinant of social networks speaks to the individual as well as organisation’s resources of having
multiplex contacts that fill structural holes (Groen, 2005). Barriers regarding the social network
were largely related to having limited network contacts for collaboration as well as not being
able to build the bridges due to different institutional logics and mental models. As one respondent highlighted:
“The mental barriers that people acquire when they identify themselves with the institutions in which
they work. For example, the barriers of the people who run the universities (directors and deans).
They are not capable of thinking from the demand side, they only think from the supply side, from
what they have achieved, from what they are good at (...) they think that the world is a projection of
the university reality.” [SPAIN/EXP2]
Yet, while these barriers make spanning boundaries a challenging activity, the interviewed
boundary spanners again highlighted several interventions to circumvent the barriers and continue with the collaborative journey. Indeed, the respondents highlighted that they were engaging in continuously and actively extending their network, “through engaging in several committees,
by connecting to other person’s / organisation’s networks, through own projects, as well as through
open community calls” [GERMANY/EXP2]. In addition, and to ensure commitment, the boundary
spanners further stated that they use template contracts and standardized collaboration processes to ensure that different institutional norms, time horizons, and jargon is overcome during negotiations and the preparation of agreements.
Summarising, the spanning boundaries journey describes the interaction between different individuals and organisations that is embedded within a macro-environmental context. As has
been highlighted before, such interaction, when regarded as a dyad and in isolation from other
influencing factors, might offer limited insights to understanding (Groen, 2005). By carefully analysing the different drivers and barriers that occur along the spanning boundaries journey as
well as highlighting and emphasizing the different intervening mechanisms drawn upon by
the individual boundary spanner to circumvent the barriers, we sketch out a more holistic view
of a dynamic process. We see that the barriers and drivers are largely existing within the immediate environment of the collaboration initiatives of the boundary spanner and may exist within
or between the different organisations. Yet, the circumventing of these barriers lies within the
boundary spanner’s set of competencies, that is, the qualities, knowledge, and skills. Addressing
and overcoming the barriers thus involves a sensibility to one’s own as well as others’ competencies, an understanding of wants and needs as well as aims and priorities, an ability to craft
out the overlapping motivations and goals and to deliver on these, despite continuously arising
issues along the collaborative journey.
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4.6. SPANNING BOUNDARIES PROCESS MODEL
Synthesising the previous chapters developed from the insights of systematic literature review,
the qualitative as well as quantitative survey of boundary spanners across Europe, this report
proposes a process model that brings together the multiple levels, their interaction, the different activities, as well as the role of the individual’s competencies and influencing factors driving
and shaping the spanning boundaries process over time. Figure 44 shows this process model.

Macro-environment
HEI / industrial organizational environment
Strategic capital

Economic
capital

Cultural /
human capital

Social capital

Supporting

Initiating

Collaborating

Sustaining

Qualities

Skills

Knowledge

Individual boundary spanner
Figure 44. Process model of spanning boundaries. Own illustration.

While this process model draws on the 4-S model proposed by Groen (2005) and further developed by Van der Sijde and Ridder (2008) in an entrepreneurial context, we extend its application
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into a spanning boundaries context. We build on the assertion that any networking process is
based on a complex interaction between a micro-, meso-, and macro-environment that provides the foundation of where and how the collaboration is taking place (Groen, 2005). For instance, boundary spanners from HEI in Spain highlighted a need for funding and the problem
for any collaboration if such funding was unavailable. Similarly, boundary spanners from industry in Germany mentioned the problem of an unsupportive environment that delayed decisions
through regional administration processes or hampering innovative ideas by enforcing regulations and narrow legislations. As such, the macro-environment influences the spanning boundaries process by increasing or decreasing the role of barriers in the process.
While these barriers may be influenced by the macro-environment, they take shape within and
between the organisations that are involved in the collaboration. These barriers can be clustered under the dimensions of strategic, economic, cultural / human, as well as social capital
(following Groen, 2005). It is here that the boundary spanners reflected on the different hindering as well as supporting factors that create challenges or successes along the journey. For instance, different cultures, norms, logics, jargon, and expectations between the different collaborating organisations can make it difficult to find common ground and achieve fruitful
knowledge creation and exchange. On the other hand, striving towards a common goal, having
a feeling of shared ownership and achieving a buy-in from all relevant partners involved was
regarded as a major driver propelling a collaborative initiative forward.
Yet, while some may see such barriers or drivers as a given in their environment that may lead
to a dead end or prevent a person from starting out on a spanning boundaries journey in the
first place, it is here that the boundary spanner, as a strategic actor, comes in to foster the
drivers and circumvent the barriers. Indeed, by drawing on a unique set of competencies, that
is, a combination of qualities, skills, and knowledge (Chapters 4.1. and 4.2.), the boundary spanner can create and / or utilise intervening mechanisms that enables network building, pushes
collaborative initiatives forward, and / or supports and sustains collaborative efforts in the face
of difficulties. Indeed, and by engaging in different activities along the process, that is, initiating
the collaboration, collaborating for joint development and innovation, supporting collaborative
activities, and / or engaging in sustaining the network for further collaboration, the boundary
spanner draws on different qualities, skills, and knowledge in a situational and adaptive manner
(Chapter 4.3.). Such situational adaptiveness is important as – although each of the different
activities highlighted in Figure 44 is necessary for collaborative innovation – we found evidence
that the process is rather dynamic, and is shaped by micro processes (Chapter 4.3.) that underlie the different activities. These microprocesses – in turn – may make iterations necessary as
well as create challenges that need careful consideration. Thus, in the spanning boundaries
journey, the individual boundary spanner initiates and drives the process forward, past challenges and pushbacks, by engaging in small steps and drawing on her / his set of competencies
to bridge between the different organisations and enabling efficient and successful knowledge
creation and transfer for collaborative innovation.
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5. CONCLUSION
Concluding the insights gleaned from our literature review as well as a large qualitative study
on boundary spanners and experts on UBC and boundary spanners as well as an extensive
quantitative studies on boundary spanners in Europe, we articulate a comprehensive picture of
the boundary spanner as the individual that engages in spanning boundaries between HEI, industry, and society. This individual draws on a set of qualities, knowledge, and skills that allow
to initiate the collaboration, engage in collaboration for joint development and innovation, support collaborative activities, and / or engage in sustaining the network for further collaboration
in a successful manner. Indeed, by specifying the differences within the activities, our research
further identified three different roles (the facilitator / the collaborator / the enactor) that are
all equally relevant for spanning boundaries, yet, give different importance to the different competencies. As such, we conclude that the boundary spanner’s set of competencies allows for a
highly situational, flexible manoeuvring of the spanning boundaries journey, which involves pitfalls and dead-ends that can be circumvented and drivers that can be used to ensure successful
collaborative innovation initiatives.

6. RECOMMENDATION FOR TRAINING
Based on the insights generated through a thorough and systematic analysis of the relevant
literature as well the narratives of successful boundary spanners and boundary spanning experts, the following recommendations are developed to aid the successful development of a
training program fostering the competence of boundary spanners.

6.1 Qualities as (integral parts) pillars of spanning boundaries
Notwithstanding the extant debate regarding to what extent qualities can be trained, our analysis makes it apparent that fostering qualities in one form or another has a potential to significantly enhance the effectiveness of the boundary spanner. The following 4 insights are particularly relevant in the development of the training program. Firstly, boundary spanners draw on
a wide range of qualities in their boundary spanning journey. Meaning different boundary spanners could have different quality portfolios depending on their personalities. Secondly, the use
and relevance of particular/different boundary spanning qualities is contingent up on the situation. That is boundary spanners could flexibly draw on different qualities depending on the
situation, Thirdly, boundary spanners are able to balance different qualities that seem at odd
with each other from a distance for instance, persistence and empathy; and agreeableness and
hardnosed negotiation. Fourthly, despite the diversity of qualities possessed by different
boundary spanners however, there are some overwhelmingly recurrent qualities that were
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identified including empathy, open-mindedness, perseverance and curiosity (Chapter 4.1. for
detail). In line with this it is recommended that it is important to measure assess the participants
personalities and dispositions prior to the commencement of the training program. Particularly,
the Big-5 personality (e.g., Goldberg, 1990; John & Naumann, 2007b; John & Srivastava, 1999a;
Soto, 2018) is recommended as it has been extensively validated across different contexts.

6.2 Accounting for the diversity of participants
Our analysis made it apparent that boundary spanners vary in several important ways including
their role and involvement as well as level of engagement in the different stages of the boundary spanning process.
In terms of their involvement in the different stages, we have identified three types of boundary
spanners i.e. the network builder-boundary spanner, who takes the role of enabling and helping
others to engage in a collaborative endeavour by building and looking after the necessary network infrastructure; the collaborator-boundary spanner, who is actively participating in producing the deliverables of the collaborative project and a polymath boundary spanner, who is a “do
it all” boundary spanner who not only builds networks but also actively engages in the process
of delivering the contents of the collaborative initiative. Similarly, boundary spanners could vary
in their level of engagement which has an impact not only on their competence level but also
their perception of what is relevant (Chapter 4.2. for detail)
With these differences in mind as well those that pertain to differences of qualities mentioned
above it is strongly recommended that the training would take a modular approach where participants could freely choose different components of the training depending on their personalities, strength and weaknesses and aims and priorities.

6.3 The spanning boundaries as a journey
Spanning boundaries is a process as such it can be conceptualised as a journey. Such a design
would allow not only clearly map out the different stages/conditions of the spanning boundaries process but also how those conditions necessitate different approaches and strategies (As
an example a creativity course designed similar principles have been provided). The journey
approach could also help participants easily identify where they might have strengths and limitations. However, it is still important to provide the necessary flexibility for the trainees in terms
of where they could embark/disembark/ join/leave (hop on and hop off) as they sift through the
spanning boundary journey.

6.4 Spanning boundaries as a distinct concept (Standing out of the
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crowd)
Although the analysis of the relevant literature as well as the narratives of different boundary
spanners made it clear that the concept of boundary spanning is closely related with the concept of entrepreneurship. It is however a distinct concept. Particularly, the fact that some
boundary spanners simply enable and support others without engaging in any commercialisation activities distinguishes them from entrepreneurs. (For detail see Chapter 4.1. and 4.3.). It is
therefore important not to fall in into the trap of providing yet another “entrepreneurship” training. In this regard, using the contrasting qualities that boundary spanners uniquely combine
and leverage could be used to distinctively package and position the training program3.

6.5 Personalised guidance and support as a key component of the
training
Coaches and mentors
Each participant should have a personal coach. This coach discusses with the participant the
goal, the journey and the intermediate goals and milestones. Together with the participant, the
coach reflects on the progress made and insights gained and intermediate goals and what is
still missing or needs to be tackled next. Above all, the coach is also a mentor and supervisor in
the PAP and guides the participant, helps with problems.
Now it may not always be possible - and too complex and expensive - to provide a full-time
coach for each participant. One way to resolve this could be to go digital. Following the PhD
logbook of the S2BMRC, in which the activities and successes, but also the deficits and problems
are entered, a "Virtual Coach" can comment on the questions and remarks like a chat bot.
This forms a triangle: participant - person as coach - virtual coach, who together form a "team".

Role model
Next to the coach, there should be a "role model". This role model should be identified at the
beginning of the course and maintained over time. Role models could be identified by the participants themselves. Ideally, this role model is also certain of this; so that it can be included on
certain occasions and support a process of reflection. The role model can also inspire and motivate to continue and not stand still.
Role models need to be defined and analysed in order to then take the best from the role model.
If role models are not known, they can be sought through a project.

3

To run a marketing ideas that came during the brain storming by you “WANTED for wicked problems: the empathetic and
resilient boundary spanner”
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An alternative way of creating role models can be through narratives and success stories.

Position Swap/Exchange to build empathy
The analysis has shown that the ability to empathise, to see eye to eye and to accept and trust
each other is an essential basis for the successfulness of the boundary spanner. It is therefore
suggested that the participants each have a partner who can form a counterpart and that these
two make a real change/swap of position for a certain period. The university member goes to
the company and takes the chair of the person who is his partner; at the same time, the industry
representative goes to the university for some time and works there. Ideally in the position of
the other.
In this way, the world of the respective counterpart is experienced very closely and authentically, and their challenges, situational environment and the work and employee situation are
perceived and better understood. This can be for one day, for a week or several times.
Example:

https://www.pressebox.de/inaktiv/industrie-und-handelskammer-cottbus/Perspek-

tivWechsel-Professor-fuer-einen-Tag/boxid/17713
Alternatively, if it is difficult to arrange the first option, the two paired participants could visit
and observe each other’s work.

6.6 PAPs - personal application project
Drawing lessons from the method of Personal Application Project (PAP) might also add value in
the design of the training program.
An essential element of the programme consists of the development and application of a Personal Application Project (PAP), which is carried out by each participant in his or her own home
organisation and is supervised by mentors via online tutorials.
The knowledge, expertise and practical experience gained by the participants through the modules of the programme enables them to achieve better cooperation with the other sector. In
this way, the programme will have a direct impact at a personal level. The first step towards
such a development of a NB will be taken during the programme with the Personal Application
Project (PAP) on which all participants will work.
The project will be agreed with the programme management and the home organisation and
at the end of the programme there will be concrete, usable results which will directly benefit
the participant, but also his organisation, in the UBC process.
The PAP can be about a case or a topic to be developed. The consortium has gained extensive
experience with PAPs in various previous projects.
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6.7 Peer to Peer Networking opportunities
An important motivation from the analyses of why participants would participate in the programme is networking. These include, on the one hand, the networks that they can actively
build up during their time in and through the programme. On the other hand, the knowledge
of how to actively start and develop networks.
With respect to the first aspect, one element in the programme could be to create an active
platform where networks can be actively developed: Among the participants through site visits,
track generation on conferences (e.g. UIIN), guest lecturers, events, etc.
Additionally, the networks of all participants are presented in an exercise as a landscape and
each one picks a "network element" of another one to get in direct contact with it. If there are
10 participants, each of them has 10 new contacts afterwards. McCallister & Fischer (1978), for
example, have developed a catalogue of questions that can be used to inquire about the core
network of an individual. This makes the personal network more precise and the individual networks comparable with each other.
Another topic is the competence needed to start, develop and manage networks and the
knowledge about it. A part of the course should be developed for this purpose.
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