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ABSTRACT
This paper focuses on academics that are looking for entrepreneurial ways to pursue their
teaching, research and commercialization interests, in particular by actively engaging in
university-industry interactions. The paper aims to improve our knowledge of why some
academics exploit their social networks with industry more actively than others. We develop a
conceptual model that aims to explain a mechanism behind social capital activation, and to
identify factors that are likely to have the highest predictive power. We theorize on how
academic’s motivation, perceived social influence and perceived ability unite into readiness to
activate social capital, and under what circumstances this readiness is likely to result in actual
behavior. Specifically, the objective of this paper is to further develop the model constructs and to
operationalize them into a set of measurable items. For each of the readiness constructs, we
present a set of composite variables, as well as corresponding observable variables. We conclude
with implications of our analysis for theory and practice, and set directions for future research.
Keywords:
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INTRODUCTION
Dave and Paul are academics from the same university, the same department and the same
scientific domain. They hold the same hierarchical position and both have established social
networks with industrial partners. Despite these commonalities, a significant difference can be
observed with regard to how actively Dave and Paul exploit their networks with industry. While
for Paul, interaction with industry constitutes about 2% of his time at the university, the time
spent by Dave is ten times higher and reaches 20%.
Both Dave and Paul demonstrate behavior of ‘entrepreneurial academics’, but to a different
extent. The term ‘entrepreneurial academic’ here refers to researchers in public sector
organizations who are looking for entrepreneurial ways to pursue their teaching, research and
commercialization interests, in particular by actively engaging in university-industry interactions
(Gulbrandsen, 2005; Meyer, 2003). The example of Dave and Paul illustrates the common
findings of existing research which show that there is a considerable heterogeneity among
academics in terms of the degree of exploitation of their social networks with industry (Agrawal
& Henderson, 2002; Balconi, Breschi, & Lissoni, 2004; Cukierman, Fontana, Sarfatti, & Nuova,
2007; D’Este & Patel, 2007). The reasons behind this heterogeneity are, however, underexplored,

both theoretically and empirically, and thus represent a gap in the current literature on universityindustry interactions.
Academics engaged in interaction with industry are entrepreneurs in the literal sense of the word,
i.e. persons who add value by brokering the connection between others (Burt, 1992; see also
Martinelli, 1994 quoted in Burt, 1997, p. 342). Academics interacting with industry operate in
networks that are rich in structural holes. Those structural holes provide opportunities for
entrepreneurial behavior, and those opportunities are defined by a hole in the social structure
around those academics. As suggested by Burt (1997), networks rich in the entrepreneurial
opportunities of structural holes are entrepreneurial networks, and entrepreneurs are people
skilled in building the interpersonal bridges that span structural holes.
Entrepreneurial networks of academics form the foundation of their social capital with industry
(Batt, 2008; Bowey & Easton, 2007; Lin, 2001). However, simply because an academic has
social capital available for use does not mean that he or she will use it immediately (Foley &
Edwards, 1999). Existing research suggests that there is a difference between the possession and
the ‘activation’ (or actual exploitation) of social capital (Adler & Kwon, 2002; Anderson, 2008;
Burnett, 2006; Foley & Edwards, 1999; Hebert, Lee, Sun, & Berti, 2003). It is reasonable to
assume that a certain mechanism exists that determines when and to what extent the existing
social networks are exploited. Understanding such mechanism would allow to explain why Dave
spends ten times more time on interaction with industry than his colleague Paul. Similarly, would
it allow to explain why some academics actively exploit their networks with industry while others
do not. Yet, to our knowledge, no comprehensive model exists that explains the antecedents of
social capital activation. While scientists have already made a strong case on the effects of social
capital, the questions related to its causes still remain unanswered (Glaeser, 2001). Consequently,
this fundamental idea has not yet been thoroughly explored.
The current paper aims to contribute to our knowledge by developing a conceptual model of
social capital activation for entrepreneurial academics and by operationalizing the model
constructs into a set of measurable items, thus preparing the basis for the empirical analysis.
The paper is likely to be of scientific relevance for university-industry interaction, social capital
and entrepreneurship research. University-industry interaction researchers would benefit from a
better understanding of the reasons behind a considerable heterogeneity among academics in
terms of the degree of exploitation of their social networks with industry. Social capital
researchers would benefit from a better understanding of antecedents of social capital activation.
Finally, given the anticipated beneficial effects of social capital for upcoming and actual
entrepreneurs (Audretsch, 2006), a model of social capital activation would also benefit
entrepreneurship research. The proposed model aims to provide new insights into the processes
by which entrepreneurial academics identify opportunities and how they formulate and
implement resulting actions.
The paper has practical implications for several audiences. Firstly, academics themselves will
benefit from a better understanding of how their intentions to interact with industry are formed,
and under what circumstances those intentions are likely to result into actual behavior. The lens
provided to them by this research offers an opportunity to understand why they made certain
choices in their academic career with regard to their engagement in interactions with industry and
how their career is likely to develop in the future. Secondly, policy makers will benefit from a
better understanding of areas that might allow to influence the targeted behaviors of
entrepreneurial academics. It is crucial to design policies that would be more humanized and
targeted at specific audiences, including academics that are currently not engaged in interactions

with industry. Finally, university administrators will be better equipped to adjust their current
strategies and measures with regard to university-industry interactions.
The remainder of this paper is organized as follows. In the next section, we address the
definitions of social capital and social capital activation. The third section presents the proposed
conceptual model for social capital activation. Based on the literature, we first derive factors that
are likely to be a part of the model and identify causal relationships between them. We also look
at the underlying psychological, economic and social dynamics that justify the selection of factors
and proposed causal relationships. In the fourth section, we further develop the model constructs
and operationalize them into a set of measurable items. We conclude with the implications for
research and practice, and the future research needs.

ON SOCIAL CAPITAL ACTIVATION
In this section, we aim to touch upon the essence of social capital activation. Before starting to
theorize on a mechanism behind social capital activation, it is crucial to understand what social
capital activation actually means, what kind of effects it produces and what its relation is with
social capital itself. We will also examine questions on the distinction between the possession and
activation of social capital and the key assumptions that will form the basis of our theory
development.
Social capital: in the middle of the battlefield
First of all, social capital itself needs to be defined. Long debates of scientists on the essence of
social capital and its ultimate definition have resulted in actual paradigm wars. While one branch
of authors associates social capital with the formal structure of the ties that form social network
(see, for example, Burt, 2000), the second branch focuses on the content of those ties and refers to
the resources (e.g., information) that individuals are able to exchange via their networks of
relations (see, for example Lin, 2001; Portes, 1998). Furthermore, some authors view social
capital as a quality of groups (see, for example, Fukuyama, 1995; Putnam, 1995), while others
conceive social capital as individual’s social relationships (see, for example, Borgatti, Jones, &
Everett, 1998). It is not our intention here to thoroughly examine these clashes of sociology titans.
Nor is it our intention to take one of the opposing sides. Rather than sustaining paradigm wars,
we would like to support Weick (1999) and Adler & Kwon (2002) in their attempt to encourage
dialogue across different perspectives. We suggest there is no reason for conflict between
structure-based and content-based views of social capital, nor is it a ‘scientific sin’ to conceive
social capital from individual or group perspectives. Each perspective gives us somewhat
different picture about social capital (Turner, 2000) and thus enriches our knowledge of the
subject in question.
In the context of this study, we employ the definition by Bourdieu (1985, p. 248) who conceives
social capital as a durable network of more or less institutionalized relationships of mutual
acquaintance and recognition in which actual or potential resources are embedded. This definition
can be considered universal as it emphasizes the need to look at both structure and content of
social networks and does not contradict with either individual- or group-based views of social
capital. Hence social networks will be viewed as the foundation of social capital. Two primary
social network variables that have been argued to form actor’s social capital refer to network size
and tie strength (Gabbay & Leenders, 2001 quoted in Anderson, 2008) which refer to the

structural characteristics of social networks. Although we will be constantly referring to resources
that are embedded in social networks and exchanged during social interaction, we do not aim at
measuring those resources directly and we will not view them as direct components of social
capital. Tracing and measuring (information) resources that are embedded in social networks and
exchanged during social interaction represents a highly challenging if not utopian task. Therefore
social network researchers do not measure the amount and diversity of information that flows
through networks, but instead assume that structure determines information channels, and employ
social network characteristics as proxies for information transfer (Seibert et al., 2001 quoted in
Anderson, 2008, p. 53). For the purpose of this study, we suggest using a similar approach.

A definition of social capital activation
For social capital activation, we use the definition proposed by Smith (2005, p. 4), who views it
as the point at which mobilizable resources are shared – “when one or more actors provide
instrumental or expressive aid to others, beginning or continuing a series of non-negotiated or
reciprocal exchanges”. Consequently, social capital activation from social network perspective is
the point at which the first or sequential reciprocal exchange of resources occurs between
interaction partners (nodes) via a network of relationships. From the perspective of
entrepreneurial academics, it would be the point at which the first or sequential reciprocal
exchange of (information) resources occurs between the academic and the industrial partner via a
social network of relationships. A social interaction here refers to any form of communication
(e.g., face-to-face, phone, e-mail, skype, videoconferencing, regular mail etc.) and implies a bidirectional flow of (information) resources between interaction partners. Both actors have an
effect upon one another, and this idea of a two-way effect is essential in the concept of interaction
(Pinar, Reynolds, Slattery, & Taubman, 2000).
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FIGURE 1: Passive (a) and activated (b) social capital

Consequently, at moments when reciprocal exchange of resources does not occur between nodes
via a network of relationships, social capital will be considered passive. In other words, passive
social capital refers to networks that might be exploited (or activated) should the necessity occur.
In the context of university-industry interactions, social capital of an academic will be considered
activated only at moments when actual interaction occurs. Between interactions with industry,
social capital of an academic will be considered passive. Figure 1 illustrates the distinction
between passive and activated social capitals. As can be seen from the figure, Actor 1 and Actor 2

know each other. Therefore, we can only speak of passive social capital if Actor 1 and Actor 2
have already established a social relationship. Later in this section, we will touch upon the
question of when we consider a social relationship to be established. Furthermore, social capital
activation is always preceded by presence of passive social capital.
As a result, an individual’s social capital represents a sum of his or her passive and activated
social capitals. Given that social capital is considered activated only at the moments of actual
interaction, most of our social capital is passive at any given moment of time.

Effects of social capital activation
Social capital activation and lack of social capital activation can produce various effects. First,
social capital activation allows to earn back one’s investments with regard to social capital
formation (i.e. creation and maintenance of social capital). Like other forms of capital (e.g.
economic, cultural), social capital is a long-lived asset into which other resources can be invested.
These investments are expected to lead to a future flow of benefits such as superior access to
information, power, and solidarity (Adler & Kwon, 2002). In the context of this study, examples
of such investments refer to time and financial resources spent by an academic on attending
conferences and other networking events with industry participation that may have led to
formation of contacts with industry. Lack of social capital activation, on the contrary, implies low
return on investment since the acquired asset is not used and thus is not likely to produce
considerable benefits.
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FIGURE 2: Evolution of a network tie as a result of (lack of) social capital activation

Second, continuous activation of social capital with a particular partner is likely to strengthen the
tie with that partner. On the contrary, if social capital does not get activated, social connections
are likely to deteriorate over time (Adler & Kwon, 2002). Consequently, social capital needs to be
exploited in order not to loose existing connections. Figure 2 illustrates the evolution of a network
tie depending on whether it is activated or not. For example, after an academic got acquainted
with an industrial partner during a networking event, a relationship was established and contact
information was exchanged. The initial tie is weak, and its strength in the future depends on how
often the academic and the industrial partner will interact with each other. Continuous
exploitation of this contact is likely to strengthen the tie with time, whereas lack of activation of

this tie is likely to lead to its deterioration. By deterioration we mean situations when people do
not consider each other as acquaintances anymore. We suggest that the weaker the tie, the less
time is needed for that tie to deteriorate if it does not get activated. Consequently, a lifespan of a
tie can vary from several weeks for extremely weak ties to decades for extremely strong ties.
Finally, a stronger social tie is likely to lead to cost-effective exchange of more complex
information and tacit knowledge in the future, whereas weak ties facilitate the cost-effective
search for codifiable information and explicit knowledge (Hansen, 1988 quoted in Adler &
Kwon, 2002). Figure 3 illustrates the influence of social capital activation on tie strength and the
type of exchanged information. While tie strength represents a structural characteristic of a
network, the type of exchanged information refers to a content-related characteristic.
Consequently, this figure brings together both structure and content of social capital mentioned
above.

Social capital
activation

Seldom

Very often

Weak

Strong

Tie strength
Codifiable
information
(explicit
knowledge)

More complex
information (tacit
knowledge)

Type of exchanged
information

FIGURE 3: Influence of social capital activation on tie strength and the type of exchanged information

CONCEPTUAL MODEL OF SOCIAL CAPITAL ACTIVATION
In this section, we provide arguments for developing a new conceptual model. We demonstrate
that although existing models provide some valuable building blocks and highlight possible
relationships among constructs, those models can only partially explain under what circumstances
social capital gets activated. We then identify the factors that are likely to have the highest
predictive power and theorize on expected relationships between them.
Why a new conceptual model
Little theoretical, let alone empirical work has been done to examine the antecedents of social
capital activation. To our knowledge, at this moment, two models exist that explicitly try to
explain the subject in question. These models refer to Glaeser’s economic model of investment in
social capital (2001) and Adler and Kwon’s conceptual model of social capital (2002).
Glaeser’s model develops the idea of social capital formation (both creation and activation of
social capital) from an economic perspective. The model focuses on market and non-market

returns of social capital formation, and takes into account variables such as age, occupation and
opportunity cost of time. Although Glaeser’s model provides some valuable insights into the
formation of social capital of individuals in general, the model can hardly be employed to explain
the heterogeneity of networking behaviors of individuals in the same occupation and of
comparable age, which is necessary for the purpose of the current study.
In their conceptual paper “Social capital: Prospects for a new concept”, Adler and Kwon (2002)
offered a comprehensive model of social capital. The model captures the nature of social capital,
its sources, its benefits and risks and the contingencies that influence its value. Although the
notion of social capital activation was introduced in the paper, it was not the primary focus of the
model. As a result, Adler and Kwon’s model sketches the contours of social capital activation, but
does not provide a comprehensive explanation for this specific phenomenon. Questions regarding
the relationships among the constructs and the exact circumstances under which social capital
gets (or doesn’t get) activated, as well as operationalization of constructs and actual measurement
still remain unanswered. Consequently, although the foundation for the theory on social capital
activation has already been laid, we argue that this theory is underdeveloped.
One of our key assumptions is that social capital activation is an immediate effect of behavior.
Consequently, when trying to explain the mechanism behind social capital activation, it is
reasonable to consult existing behavioral theories, including entrepreneurship theories (for
example, Ajzen’s Theory of Planned Behavior (Ajzen, 1991); Shapero’s Model of
Entrepreneurial Event (Shapero, 1982)).
Commonly accepted models of entrepreneurial behavior look exclusively at planned behaviors.
However, we argue that social capital activation can result from both proactive (planned) and
reactive (unplanned) behavior. For example, if an industry representative proactively initiates an
interaction with an academic and reciprocal exchange of (information) resources occurs between
both nodes, academic’s social capital can still be considered activated. In this example,
academic’s behavior is reactive. Therefore, to understand a mechanism behind social capital
activation, it is necessary to build a model that can explain both proactive and reactive behaviors
leading toward social capital activation.
Furthermore, Ajzen’s Theory of Planned Behavior and Shapero’s Model of Entrepreneurial Event
represent so called intentions models, i.e. the models that emphasize the role of intentions as the
key predictor of entrepreneurial behavior. However, empirical evidence suggests that relatively
low intention – behavior correlations are often reported for (socially) desirable behaviors. This
bias has produced unrealistically high estimates of intentions to engage in behavior, as well as
inconsistencies between intentions and actions (see Ajzen, Brown, & Carvajal, 2004, Sheeran,
2002 quoted in Ajzen, Czasch, & Flood, 2009, p. 1356). Given that academics’ engagement in
interaction with industry is likely to be viewed as socially desirable behavior (for example, in
departments where interaction with industry is centrally encouraged), inclusion of intentions as a
separate predictor in our model might jeopardize the model’s predictive power. Consequently,
there is a need to look for predictors with a more straightforward effect.
Although these models provide some valuable building blocks and highlight possible
relationships among constructs, we argue that those models can only partially be employed for
the needs of the current study. In this paper, we aim to contribute by identifying factors with the
highest predictive power, as well as by improving our knowledge on questions regarding the
relationships among the constructs, operationalization of the constructs and actual measurement.

Proposed Conceptual Model in Brief
Figure 4 presents a proposed model for social capital activation. According to the model, social
capital activation represents a result of a three-stage process that starts with the presence of
passive social capital (1) that creates readiness (2) of an individual to activate social capital. This
readiness leads to the actual activation only in the presence of a trigger (3). The readiness to
activate social capital represents a joint effect of three factors: individual motivation, perceived
social influence and perceived ability. Readiness to engage in interaction is therefore viewed as a
combination of three factors. As a general rule, the larger the passive social capital, the greater
the readiness of an individual to activate it, the higher the chance of a trigger to occur, the higher
should be the level of social capital activation. The model also suggests two feedback loops:
higher level of social capital activation is expected to reinforce the current passive social capital
and increase the readiness to activate social capital in the future. In the remainder of this section,
both the building blocks of the model and the relationships between them will be explained in
detail.

3

READINESS

INDIVIDUAL
MOTIVATION
PASSIVE
SOCIAL
CAPITAL
Network size
Tie strength

(Individual beliefs x Individual
wants)
1

PERCEIVED SOCIAL
INFLUENCE

4

TRIGGER
2

SOCIAL
CAPITAL
ACTIVATION

(Social beliefs x Social
evaluation)

PERCEIVED ABILITY
(Ability beliefs x Ability
evaluation)

5

FIGURE 4: Conceptual model of social capital activation

Most building blocks of the proposed model have already been (partially) used by other authors.
In some cases, those blocks were labelled differently. Given that existing literature contains
various labels for the same notions and that this model does not build on one specific theoretical
framework, but combines various existing frameworks, we have chosen labels that seem most
straightforward. When applicable, we will aim at inserting references to authors who use similar
notions that are labelled differently.

Social Capital Activation is Always Preceded by Presence of Passive Social Capital
Social networks create opportunities for exchange of resources through social interactions, and
thus are likely to play a crucial role in social capital activation (Adler & Kwon, 2002). We
suggest that passive social capital influences the readiness of an academic to engage in interaction
with industry. When referring to passive social capital, we mean network size and tie strength
(Gabbay & Leenders, 2001 quoted in Anderson, 2008). Empirical evidence shows that, in
general, academics have at least one industrial acquaintance, and the average number of
acquaintances varies from 4 to 10 (Balconi, Breschi, & Lissoni, 2004). We suggest that, in
general, knowing more industrial partners creates higher predisposition of academics to interact
with industry.
Proposition 1a: The higher the number of industrial partners in a network, the higher should be
the readiness of an academic to engage in interaction with industry.
Furthermore, existing research on university-industry interactions distinguishes between
interactions with high, intermediate and low relational involvement. Links with high relational
involvement refer to situations where individuals and teams from academic and industrial
contexts work together on specific projects and produce common outputs. These arrangements
include collaborative R&D projects (joint research). By contrast, scientific publications and the
licensing of university-generated IP represent links with low relational involvement since they do
not necessarily imply relationships between academics and industry representatives. Finally, links
based on ‘mobility’ when individuals move between academic and industrial contexts represent
intermediate relational involvement since some links with previous colleagues are often
maintained after the move (Perkmann, Walsh, & Campus, 2007, p. 263). These differences in
relational involvement lead to the formation of different types of ties: strong, intermediate and
weak. We suggest that the presence of stronger ties with industry predisposes academics to
interact with industry in the future.
Proposition 1b: The stronger the academic’s ties with industrial partners, the higher should be
the readiness of an academic to engage in interaction with industry.

Readiness Represents a Joint Effect of Individual Motivation, Perceived Social Influence
and Perceived Ability
To act either proactively or reactively, a person has to demonstrate a certain readiness to perform
a given behavior (see, for example Ajzen, 1991). Therefore, social capital activation can be
considered a result of reactive (unplanned) behavior only to the extent that it might be caused by
factors that are beyond individual’s control, while an individual is still potentially ready for this
behavior. Thus, an academic researcher is expected to be potentially ready to engage in an
interaction with industry; otherwise social capital activation is much less likely to occur.
Proposition 2a: The academic’s level of social capital activation is positively associated with the
readiness of an academic to engage in interaction with industry.
We argue that academic’s readiness to activate social capital is a joint effect of three factors:
individual motivation, perceived social influence and perceived ability. Unlike commonly
accepted models of planned behavior (for example, Ajzen’s Theory of Planned Behavior (Ajzen,
1991); Shapero’s Model of Entrepreneurial Event (Shapero, 1982)), we suggest that readiness to

activate social capital represents a higher-order factor. In addition, these factors are not expected
to have equal weight on the level of social capital activation.
(1) Individual motivation refers to academic’s willingness to engage in interaction with
industry (comparable to Shapero’s perceived desirability (Shapero, 1982)). It is assumed
to have two components: individual beliefs and individual wants. Individual beliefs refer
to academic’s own beliefs with regard to the consequences of social capital activation
with industry (comparable to Ajzen’s notion of behavioral beliefs, see Ajzen, 2006).
Individual wants refer to academic’s desire to have or not to have those consequences
(for extensive discussions on wants and beliefs as basic building blocks of individual’s
motivation see, for example, Goldman, 1970; for extensive discussions on wants and
beliefs as basic building blocks of individual’s motivation see, for example, Smedslund,
1997).
(2) Perceived social influence refers to the academic’s own estimate of the social influence
with regard to engaging in an interaction with industry (see, for example, sociological
literature on embeddedness Granovetter, 1985; Kenney & Richard Goe, 2004). The two
components it is assumed to have are social beliefs and evaluation of social influence.
Social beliefs refer to the academic’s beliefs with regard to how other people in his or her
direct environment would like him or her to behave (comparable to Ajzen’s notion of
normative beliefs, see Ajzen, 2006). Evaluation of social influence implies academic’s
evaluation of the importance of what these people think and do for his or her own
behavior (comparable to Ajzen’s notion of subjective norm, see Ajzen, 2006).
(3) Perceived ability demonstrates the extent to which an academic feels able to engage in
interaction with industry (comparable to Shapero’s perceived feasibility (Shapero,
1982)). It is assumed to have two components: ability beliefs and ability evaluation.
Ability beliefs refer to the academic’s beliefs about the power of situational and internal
factors that can facilitate or inhibit interactions with industry (comparable to Ajzen’s
notion of control beliefs, see Ajzen, 2006). Ability evaluation implies academic’s
evaluation of how confident he or she feels about being able to engage or not to engage
in interactions with industry (comparable to Bandura’s self-efficacy (Bandura, 1982, ,
1997); Ajzen’s perceived behavioral control (Ajzen, 2006); controllability of behavior
(Francis et al., 2004)).

Individual motivation. There is still a lack of agreement in existing literature on motives that
drive academics to engage in networking with industry. Traditionally scientists suggested that a
primary general motive of academic researchers refers to recognition within the scientific
community (see, for example, Merton, 1957). This conventional belief, however, has been
recently put into question. For example, Gulbrandsen (2005, p. 9) found that active engagement
of academic researchers in university-industry interactions “made them ‘stand out’ in a slightly
negative manner from their colleagues,…[and] they felt suspected of shrinking their academic
duties”. These researchers seem to feel excluded from academic membership for ‘selling
themselves’ to industry. Neither do they feel ‘at home’ within the community of their industrial
partners. It is important to emphasize, however, that such situations are more likely to occur in
research groups, where university-industry interactions are more the exception than the rule.
Nevertheless, the findings of Gulbrandsen (2005) show that it is not necessarily desire for
recognition that drives scientists to engage in university-industry interactions.
Existing literature also suggests that academics may be attracted by personal financial gain and/or
desire to obtain additional funding for graduate students and laboratory equipment (D’Este &
Patel, 2007; Meyer-Krahmer & Schmoch, 1998; Mulkay & Turner, 1971; Siegel, Waldman,

Atwater, & Link, 2004). The abovementioned arguments confirm the hypothesis “that scientists
are motivated by the same kinds of extrinsic rewards as ‘everybody else’, namely position and
money” (Hangstrom, 1965, p. 52; quoted in Gustin, 1973, p. 1120). A number of authors,
however, have criticized this hypothesis providing alternative explanations for the motives of
academic researchers such as “naïve individualism” (Hagstrom, 1965), “the need to engage in the
charismatic activity” (Gustin, 1973), as well as the need “to contribute with something practical”
(Gulbrandsen, 2005). It has also been suggested that a ‘central driving force’ for entrepreneurial
academics refers to benefits related to their teaching duties, e.g. an opportunity to prepare student
assignments based on cases from industry, going on field trips to the premises of their industrial
partners, and getting access to “practical problems that are suitable for student work”
(Gulbrandsen, 2005, p. 11).
We have already emphasized before that academics do not represent a homogenous population.
Neither do they have homogeneous motives to engage in university-industry interactions. Despite
these differences in motives, the presence of individual motivation itself is necessary for social
capital activation to occur. Furthermore, existing research suggests that academic career cycle
(academic hierarchical position,) is also likely to correlate directly with the inclination of
researchers to engage in university-industry interactions (Bercovitz & Feldman, 2008; D’Este &
Patel, 2007; Landry, Amara, & Ouimet, 2005).
Perceived social influence. Existing literature suggests that among the main elements of the
environment that are likely to have the greatest influence on behavior of academics, the research
department/laboratory within which this academic is active is likely to have the highest impact
(Cukierman, Fontana, Sarfatti, & Nuova, 2007; D’Este & Patel, 2007; Magnusson, McKelvey, &
Versiglioni, 2008). Bercovitz and Feldman (2008) and Louis et al. (1989) emphasized the
importance of local group norms and culture for academic researchers engaged in universityindustry interactions (Goktepe-Hultan, 2008).
Furthermore, dating back to Durkheim, scientists have argued that the constraint on the beliefs of
group’s members is an increasing function of the degree of consensus of views within the group
(see, for example, Martin, 2002 quoted in Stuart & Ding, 2006, p. 108). This proposition supports
the evidence from the experimental studies showing the forceful influence of a group’s consensus
on an individual’s (un)willingness to deviate from the majority view. This leads us to expect that
academics who are trained at university departments in which the traditional norms represent the
consensus view are less likely to participate in interactions with industry than their ‘nontraditional’ colleagues (Stuart & Ding, 2006, p. 108).
Existing literature lacks consensus with regard to the role of other researchers from the same
environment. Some scientists argue that academics adopt the behavior of local colleagues (e.g.
peers or supervisors, as well as industrial partners or collaborators), i.e. these colleagues act as
role models and, together with the decisions taken within the research group, influence the
behavior of individual academics (see, for example, Bercovitz & Feldman, 2008, p. 74; see, for
example, Goktepe-Hultan, 2008; Stuart & Ding, 2006). For example, Bercovitz and Feldman
(2008) argue that academics will be more likely to engage in interaction with industry when they
observe academics with similar characteristics in their departments interacting with industry, as in
academic communities, peer groups commonly form based on professional rank within
departments. Other scientists suggest that entrepreneurial role models only weakly predict future
entrepreneurial activity (Carsrud et al., 1987, Krueger, 1993, Scherer et al., 1989, Scott and
Twomey, 1988 quoted in Krueger, Reilly, & Carsrud, 2000).

Furthermore, leaders are expected to influence behavior in organisations both by building culture
and by acting as role models. The observable behavior of those in leadership roles shapes
organisational culture by signalling what actions are expected, valued, and likely to be rewarded
(House, 1977, Schein, 1985 quoted in Bercovitz & Feldman, 2008) In academic departments, the
department chair is the leader. The chair plays a direct and powerful role in. among others,
reviewing and evaluating individual performance related to promotion and tenure (Bercovitz &
Feldman, 2008, p. 74). If the chair is active in interactions with industry, then he or she sends a
signal that interaction with industry is a valid activity. In this case, other members of the
department might be more likely to engage in interaction with industry.
Existing research also suggests that the influence of the chair on the behavior of academics is
likely to vary depending on their hierarchical position (Bercovitz & Feldman, 2008). When
measuring perceived social influence and its effect on social capital activation, we therefore
suggest using hierarchical position as a control variable.
Perceived ability. As argued by Lewin (1951), the individual’s behavior is not a function of the
way the world actually is, but the way the individual believes it to be (quoted in Goldman, 1970,
p. 135). Consequently, it might be reasonable to analyse individual’s ability to engage in
interaction with industry through the prism of the individual’s perceptions with regard to his or
her abilities.
Existing literature suggests a number of skills that academics need to possess in order to succeed
in interactions with industry. First, academics need to demonstrate ‘integration skills’ which refer
not only to the capacity to operate with a wide range of bodies of knowledge (i.e. basic science
and applied research), but also “the capacity to balance and align conflicting interests arising
from the distinct system of incentives between academia (governed by “open science” norms) and
industry (governed by “proprietary technology” norms)” (D’Este & Patel, 2007, p. 1297; see also
Magnusson, McKelvey, & Versiglioni, 2008). In addition, another difference refers to the attitude
of academics and industry representatives toward timing issues and production of deliverables. In
academia, people tend to think in a scale of 4-5 years and strive to publish the results of their
research, i.e. make them publicly available; whereas industry people tend to think in a scale of a
couple of months, and are more result-oriented. In order to cooperate successfully, academics,
therefore, need to accept the high pace of industrial world and have to be ready to deliver results
in a quick manner. A larger number of active interaction channels should make a more significant
contribution to the accumulation of the necessary integration skills (D’Este & Patel, 2007).
Furthermore, formal training as well as work experience outside the university also appear to
reduce the knowledge gap regarding integration skills (Magnusson, McKelvey, & Versiglioni,
2008).
Social Capital Activation is a Function of Readiness Moderated by a Trigger
The presence of passive social capital and the readiness to activate it do not guarantee actual
behavior, and a trigger is needed (Triandis, 1967, Katz, 1989 quoted in Krueger & Carsrud,
1993). The trigger here refers to an event, action or occasion that serves as a reason for behavior
to occur. We will consider behavior as being proactive (planned) in cases when a triggering
event, action or occasion makes an individual initiate an interaction. For example, if an academic
proactively approaches an industry representative because a large governmental program has
issued a new call for tenders, and reciprocal exchange of (information) resources occurs between
both nodes, then this behavior will be considered as planned, with a new call for tenders as a

trigger for an academic to initiate an interaction. Accordingly, we will consider behavior as being
reactive (unplanned) when the initiative to start an interaction came from an interaction partner.
For example, if an industry representative has a project that might require academic expertise.
The initiative of an interaction partner in this case serves as a trigger for an academic to engage in
interaction.
Proposition 2b: The readiness to activate social capital will lead to the actual social capital
activation only in the presence of a trigger.
The trigger here corresponds to the notion of precipitating (‘displacing’) event in Shapero’s
Model of Entrepreneurial Event (Shapero, 1982 quoted in Krueger & Carsrud, 1993).
Causal Relationship between Passive Social Capital and Trigger
The structural hole argument suggests that structural characteristics of social capital are likely to
have influence on (1) assurance that a person will be informed of opportunities (access); (2)
likelihood that the person is the first to see new opportunities created by needs in one group that
could be served by skills of other groups (timing); and (3) assurance that the person will be
included in those new opportunities (referral) (Burt, 1997, p. 342). All three situations correspond
to the trigger in our model. It is therefore reasonable to suggest that there is a causal relationship
between passive social capital and a trigger.
Proposition 3: The higher the passive social capital, the higher is the chance for a trigger to
occur.

Causal Relationship between Readiness and Trigger
We suggest that higher readiness increases the likelihood of a trigger. For example, one of the
typical scenarios of initiating university-industry interactions refers to situations when the
academic researcher is approached by industry with an offer. In this case, the action of the
industrial partner should be considered a trigger. It would be reasonable to assume that the
likelihood of occurrence of such trigger increases as a result of increase in the following factors:
(1) academic’s individual motivation to engage in such interactions (previously
communicated to the industrial partner); and/or
(2) social influence in the academic’s department (previously communicated to the
industrial partner); and/or
(3) academic’s previous experience and presence of necessary skills (previously
communicated to/experienced by the industrial partner).
Proposition 4: The higher the academic’s readiness to engage in interaction with industry (as a
joint effect of individual motivation, perceived social influence and perceived ability), the higher
the chance of a trigger to occur.

Feedback Loop from Social Capital Activation back to Passive Social Capital
As emphasized by Turner (1988), too often in sociology, simple causal models are employed
(Duncan, 1966; Blalock, 1964) that suggest one-way causal chains among empirical indicators of

independent, intervening and dependent variables. However, actual social processes are much
more complex and involve feedback loops, reciprocal causal effects, lag effects, threshold effects
etc. Therefore, we suggest viewing the mechanism behind social capital activation as a complex
process of cyclical nature.
A certain causal path can be traced from the feedback related to social capital activation back to
the academic’s passive social capital. Thus, positive experience from social capital activation is
likely to increase passive social capital by increasing tie strength and/or the number of partners
with whom this academic could interact in the future.
Proposition 5a: Experience from academic’s interaction with industry is positively associated
with passive social capital for the future expressed by the tie strength and/or the number of
partners with whom this academic could interact in the future.

Feedback Loop from Social Capital Activation to Readiness to Activate Social Capital in the
Future
Existing research also suggests that there is likely to be a relationship between the past behavior
of an academic and his or her inclination to engage in knowledge transfer activities between
university and industry (Bercovitz & Feldman, 2008; D’Este & Patel, 2007). This past behavior
generates a ‘strong imprint’ leading towards continuous knowledge transfer practices (D’Este &
Patel, 2007). These findings confirm the theory of reinforcement learning suggesting that an
academic will prefer actions that he or she has tried in the past and found to be effective in
producing reward (Sutton & Barto, 1998).
Positive experience from particular interactions is likely to increase the individual’s readiness in a
number of ways:
(1) by increasing the academic’s motivation to engage in similar interactions in the future;
and/or
(2) by improving the attitude of the department toward interactions with industry; and/or
(3) by increasing the academic’s perceived ability to be able to participate in similar
interactions in the future.
At the same time, negative experience is likely to lead to reverse effects such as decreased
motivation, doubts about own skills, as well as weaker ties with particular partners.
Proposition 5b: Experience from academic’s interaction with industry is positively associated
with the academic’s readiness to activate social capital in the future.

OPERATIONALIZATION OF CONSTRUCTS
In the context of this study, interaction with industry represents a category of behavior, not a
single action. Therefore, when operationalizing constructs, there is a need to develop measures
that characterize the whole category of behavior, and not an individual action.
The development of scales associated with the study represents the result of qualitative research
including in-depth interviews with academics and a thorough review of the literature. The scales
will be piloted and pre-tested before being used. Initially, the constructs will be scaled using the

results of qualitative research. These judgments will then be verified by checking internal
correlations with specific measures collected in the survey and confirmatory factor analysis. The
reliability indices will be calculated and final adjustments will be made to the content of the scale
items (for a similar approach see Binney, Hall, & Shaw, 2003).
In the remainder of this section, we first define the target population of the study and then
operationalize the model constructs into observed measures. Annex A contains the proposed
questionnaire outline.

Target population
The target population of the current research includes the academics from the high-tech fields of
science and engineering, that usually are most predisposed to interaction with industry.
Geographically, the study will focus on the academics working in the Netherlands. The desired
sample size for the online questionnaire is 1000 respondents. With a projected response rate of
30-40%, this approach is likely to result in about 300 responses suitable for further analysis. The
final sample of 300 respondents should be considered large and acceptable for the current model
(see Kline, 2004). Ideally, a selected sample should reflect a mix of the following demographic
criteria:
(1) Hierarchical position;
(2) Main scientific orientation;
(3) Scientific domain;
(4) Affiliated institution;
(5) Gender;
(6) Nationality (Foreign / Local).

Social Capital Activation
Social capital activation for a single action is a dichotomous variable (i.e. social capital is either
passive or active). However, when measuring the level of social capital activation as a result of a
category of behavior, we suggest employing the total time that an academic spends on
interactions with industry per year. The total duration of interactions with industry per year
represents an aggregated measure of the level of social capital activation that neutralizes the
effects of a wide variety of random factors related to individual interactions. These factors
include, among others, type of interaction, type of industrial partner, tie strength and type of
exchanged information. The current paper is based on the assumption that the more time is spent
on interactions in total, the more (information) resources are expected to be exchanged between
an academic and his or her industrial partners, and as a result the more actively his or her social
capital was used.
Passive Social Capital
Passive social capital refers to networks that might be exploited or activated should the necessity
occur. Two primary social network variables that have been argued to form actor’s social capital
refer to network size and tie strength (Gabbay & Leenders, 2001 quoted in Anderson, 2008).
Network size is typically measured in one of the two ways: actual or effective network size.
Actual network size represents the number of contacts an actor has (sometimes also called

‘degree’ or ‘degree centrality’). Effective network size reduces the actual network size by the
extent to which the actor’s contacts know one another. Effective network size incorporates a
fundamental assumption of structural hole theory (Borgatti, Jones, & Everett, 1998) implying that
people who are connected to one another offer less information benefits (Burt, 1992). That is, the
amount and diversity of information available from an actor’s social network is expected to be
less to the extent that the actor’s contacts know one another, because those connected people are
likely to possess more information in common, and thus less unique information in general. An
actor’s effective network size is thus larger when the people he or she is connected to do not
know one another (Anderson, 2008, p. 53). For the needs of the current study, we suggest
measuring actual network size (‘degree’ or ‘degree centrality’) because of a number of reasons.
First, the number of industrial acquaintances measured in this study refers to people from
different organizational entities. As a result, the amount and diversity of information they possess
is already likely to be significantly higher than in situations when people work within the same
organization. Furthermore, empirical evidence suggests that academics are likely to have from 4
to 10 industrial partners (Balconi, Breschi, & Lissoni, 2004); consequently, for most academics,
the number of industrial partners in their networks is already relatively low. Finally, the current
study aims to measure network size with regard to the whole category of behavior, and not one
interaction. Therefore, it might be highly challenging for the respondents to provide exact
information on their effective network size, and the reliability of obtained data would need to be
put under question. The first hypothesis that needs to be tested can be formulated as follows:
Hypothesis 1: The higher the number of industrial partners in the academic’s network, the more
time he or she is likely to spend on interactions with industry.
Another important variable refers to tie strength. While weak ties facilitate cost-effective search
for codifiable (explicit) information, strong ties are beneficial for cost-effective exchange of more
complex information and tacit knowledge in the future (Hansen, 1988 quoted in Adler & Kwon,
2002). In the theoretical section, we suggested that the presence of stronger ties with industry
predisposes academics to interact with industry, as it implies higher intensity of interactions. For
the purpose of this study, we suggest measuring the number of industrial partners with whom an
academic has strong ties (for a similar approach see Anderson, 2008; for a similar approach see
Gabbay & Zuckerman, 1998). This leads us to the following hypothesis:
Hypothesis 2: The higher the number of industrial partners with whom an academic has strong
ties, the more time he or she is likely to spend on interactions with industry.

Readiness to activate social capital
Table 1 presents the proposed operationalization of factors forming readiness to activate social
capital.

TABLE 1: Proposed operationalization of readiness constructs
Constructs
Operationalization1
Individual
(1) Contribution with something practical
motivation
(2) Recognition within the scientific
community
1

Authors
(Gulbrandsen, 2005)
(Merton, 1957; Siegel, Waldman,
Atwater, & Link, 2004)

Most of the variables employed in this study can not be directly observed, but still will be directly measured using a
7-point scale. These variables are expected to deduce into the proposed latent variables.

Constructs

Social influence

Operationalization1
(3) Support to teaching duties (e.g.
preparing student assignments based on
cases from industry, going on field trips to
the premises of industrial partners, getting
access to practical problems that are
suitable for student work)
(4) Access to industry skills and facilities
(5) Keeping abreast of industry problems
(6) Promotion on a career ladder
(7) Obtaining additional funding for
research group, graduate students or
laboratory equipment
(1) Boss’s opinion

(2) Opinion of peer colleagues

(3) Opinion of academic research partners

(4) Boss’s behavior

(5) Behavior of peer colleagues

(6) Behavior of academic research partners

Perceived ability

(1) Balancing conflicting interests of
incentive systems
(2) Operating with a wide range of bodies
of knowledge
(3) Good understanding of industry needs
(4) Working according to industry standards

Authors
(Gulbrandsen, 2005)

(D’Este & Patel, 2007)
(D’Este & Patel, 2007)
(Goktepe-Hultan, 2008)
(Siegel, Waldman, Atwater, & Link,
2004)
(Bercovitz & Feldman, 2008, p. 74;
Goktepe-Hultan, 2008; Stuart &
Ding, 2006)
(Bercovitz & Feldman, 2008, p. 74;
Cukierman, Fontana, Sarfatti, &
Nuova, 2007; D’Este & Patel, 2007;
Goktepe-Hultan, 2008; Magnusson,
McKelvey, & Versiglioni, 2008)
(Cukierman, Fontana, Sarfatti, &
Nuova, 2007; D’Este & Patel, 2007;
Goktepe-Hultan, 2008; Magnusson,
McKelvey, & Versiglioni, 2008)
(Bercovitz & Feldman, 2008, p. 74;
Goktepe-Hultan, 2008; Stuart &
Ding, 2006)
(Bercovitz & Feldman, 2008, p. 74;
Cukierman, Fontana, Sarfatti, &
Nuova, 2007; D’Este & Patel, 2007;
Goktepe-Hultan, 2008; Magnusson,
McKelvey, & Versiglioni, 2008)
(Bercovitz & Feldman, 2008, p. 74;
Cukierman, Fontana, Sarfatti, &
Nuova, 2007; D’Este & Patel, 2007;
Goktepe-Hultan, 2008; Magnusson,
McKelvey, & Versiglioni, 2008)
(D’Este & Patel, 2007)
(D’Este & Patel, 2007)
(Interviews)
(Interviews)

Individual motivation
Table 2 presents the proposed operationalization of individual motivation.
TABLE 2: Proposed operationalization of individual motivation
Construct
Variable
Composite variable
Individual beliefs
name
(individual belief x
(1 to 7)
individual want)

Individual wants
(-3 to +3)

Construct

Individual
motivation

Variable
name
IM1

Composite variable
(individual belief x
individual want)
(1) Motive of
contribution with
something practical

IM2

(2) Motive of
recognition within the
scientific community

IM3

(3) Motive of
supporting teaching
duties

IM4

(4) Motive of getting
access to industry
skills and facilities

IM5

(5) Motive of keeping
abreast of industry
problems

IM6

(6) Motive of getting
promotion on a career
ladder

IM7

(7) Motive of
obtaining additional
funding for research
group, graduate
students or laboratory
equipment

Individual beliefs
(1 to 7)
Belief that interaction
with industry leads to
contribution with
something practical
Belief that interaction
with industry leads to
recognition within the
scientific community
Belief that interaction
with industry provides
support to teaching
duties
Belief that interaction
with industry provides
access to industry skills
and facilities
Belief that interaction
with industry allows to
keep abreast of
industry problems
Belief that interaction
with industry leads to
promotion on a career
ladder
Belief that interaction
with industry leads to
additional funding

Individual wants
(-3 to +3)
Desire to contribute
with something
practical
Desire to get more
recognition within the
scientific community
Desire to support
teaching duties

Desire to get access to
industry skills and
facilities
Desire to keep abreast
of industry problems

Desire to get promoted
on a career ladder

Desire to obtain
additional funding

The questions on beliefs of an academic with regard to the consequences of interaction with
industry need to cover about 75% (Francis et al., 2004) of all possible motives of academics to
interact with industry. Respondents will be asked to assess the strength of their beliefs using 7point unipolar scales (1 to 7) and the strength of corresponding wants using 7-point bipolar scales
(-3 to +3). The format of these scales is based on work with the semantic differentials which
found 7 points to be optimal (Francis et al., 2004). Consequently, the initial possible range of
scores for composite variables will be from -21 to +21. These scores will then be transformed into
scores from a 7-point unipolar scale (1 to 7)2 to use them as an input for the Confirmatory Factor
Analysis. Such approach is likely to increase the normality of data.
The empirical analysis also aims to identify which motives weight more heavily on the level of
social capital activation.
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The range from -21 to +21 will be split into 7 intervals (i.e. -21 to -16 = 1; -15 to -10 = 2 etc.) and scores
from 1 to 7 will be assigned to each composite variable

Perceived social influence
Table 3 presents the proposed operationalization of perceived social influence.
TABLE 3: Proposed operationalization of perceived social influence
Construct
Variable
Composite variable
Social beliefs
name
(individual belief x
(1 to 7)
individual want)
Perceived
PSI1
(1) Influence of
Belief that the
social
boss’s opinion with
academic’s boss thinks
influence
regard to interaction
he or she should
with industry
interact with industry
PSI2
(2) Influence of
Belief that academic’s
opinion of peer
peer colleagues think
colleagues with
he or she should
regard to interaction
interact with industry
with industry
PSI3
(3) Influence of
Belief that academic’s
opinion of academic
research partners think
research partners with he or she should
regard to interaction
interact with industry
with industry
PSI4
(4) Influence of
Belief that boss
boss’s behavior with
interacts with industry
regard to interaction
with industry
PSI5
(5) Influence of
Belief that peer
behavior of peer
colleagues interact with
colleagues with
industry
regard to interaction
with industry
PSI6
(6) Influence of
Belief that research
behavior of academic partners interact with
research partners with industry
regard to interaction
with industry

Social influence
evaluation
(-3 to +3)
Importance of boss’s
opinion

Importance of opinion
of peer colleagues

Importance of opinion
of academic research
partners

Importance of boss’s
behavior

Importance of behavior
of peer colleagues

Importance of behavior
of academic research
partners

The questions on social beliefs of an academic need to cover about 75% (Francis et al., 2004) of
all possible relevant social influences. Respondents will be asked to assess the strength of their
beliefs using 7-point unipolar scales (1 to 7) and to provide the corresponding evaluation using 7point bipolar scales (-3 to +3). The format of these scales is based on work with the semantic
differentials which found 7 points to be optimal (Francis et al., 2004). Consequently, the initial
possible range of scores for composite variables will be from -21 to +21. These scores will then
be transformed into scores from a 7-point unipolar scale (1 to 7)3 to use them as an input for the
Confirmatory Factor Analysis.
We expect that individuals will be more likely to engage in interaction with industry when they
observe individuals with similar characteristics in their departments interacting with industry.
(Bercovitz & Feldman, 2008, p. 74) Therefore, the following hypotheses will need to be tested:
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The range from -21 to +21 will be split into 7 intervals (i.e. -21 to -16 = 1; -15 to -10 = 2 etc.)

Hypothesis 3: Academics in departments where the chair is actively involved in interactions with
industry are likely to spend more time on interaction with industry.
Hypothesis 4: Academics in departments where peer colleagues are actively involved in
interactions with industry are likely to spend more time on interaction with industry.
Hypothesis 5: Academics whose academic research partners are actively involved in interactions
with industry are likely to spend more time on interaction with industry.

Perceived ability
Table 4 presents the proposed operationalization of perceived ability.
TABLE 4: Proposed operationalization of perceived ability
Construct
Variable
Composite variable
Ability beliefs
name
(individual belief x
(1 to 7)
individual want)
Perceived
PA1
(1) Perceived ability
Belief that interaction
ability
to balance conflicting with industry requires
interests of incentive
balancing conflicting
systems
interests of incentive
systems
PA2
(2) Perceived ability
Belief that interaction
to operate with a wide with industry requires
range of bodies of
operating with a wide
knowledge
range of bodies of
knowledge
PA3
(3) Perceived ability
Belief that interaction
to understand
with industry requires
industry needs
understanding industry
needs
PA4
(4) Perceived ability
Belief that interaction
to work according to
with industry requires
industry standards
working according to
industry standards

Ability evaluation
(-3 to +3)
Level of ability to
balance conflicting
interests of incentive
systems
Level of ability to
operate with a wide
range of bodies of
knowledge
Level of ability to
understand industry
needs
Level of ability to work
according to industry
standards

The questions on ability beliefs of an academic need to cover about 75% (Francis et al., 2004) of
all possible relevant abilities with regard to interaction with industry. Respondents will be asked
to assess the strength of their beliefs using 7-point unipolar scales (1 to 7) and to provide the
corresponding evaluation using 7-point bipolar scales (-3 to +3). The format of these scales is
based on work with the semantic differentials which found 7 points to be optimal (Francis et al.,
2004). Consequently, the initial possible range of scores for composite variables will be from -21
to +21. These scores will then be transformed into scores from a 7-point unipolar scale (1 to 7)4 to
use them as an input for the Confirmatory Factor Analysis.
The empirical analysis also aims to identify which type of ability weight more heavily on the
level of social capital activation.
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The range from -21 to +21 will be split into 7 intervals (i.e. -21 to -16 = 1; -15 to -10 = 2 etc.)

Trigger
Table 5 presents the proposed operationalization of a trigger. The trigger here refers to an event,
action or occasion that serves as a reason for an interaction to occur. The questions on triggers for
an interaction to occur need to cover about 75% (Francis et al., 2004) of all possible triggers.
Respondents will be asked to assess the frequency of triggers using 7-point unipolar scales (1 to
7). These scores will be used as an input for the Confirmatory Factor Analysis.

TABLE 5: Proposed operationalization of trigger
Construct
Variable
Question
name
Trigger
TR1
I spot ideas that might be potentially interesting
for industry.
TR2
The results of my research can be practically
applied.
TR3
I am obliged to share the results of my research
with industrial partners.
TR4
I have ideas for future projects that imply
interaction with industry.
TR5
Industry representatives approach me directly.
TR6

I meet industry representatives at networking
events.

Response options
(range 1 to 7; 1 =
never; 7 = very often)
(range 1 to 7; 1 =
never; 7 = very often)
(range 1 to 7; 1 =
never; 7 = very often)
(range 1 to 7; 1 =
never; 7 = very often)
(range 1 to 7; 1 =
never; 7 = very often)
(range 1 to 7; 1 =
never; 7 = very often)

EMPIRICAL ANALYSIS
The current research studies theoretical constructs that cannot always be observed directly. These
abstract phenomena (i.e., individual motivation, perceived social influence, perceived ability,
trigger) represent latent variables, or factors. Therefore, it is necessary to (1) statistically test the a
priori postulated relations between the proposed observed measures and the underlying factors
(measurement model); and (2) to specify the relations between the latent variables (structural
model), i.e. to construct a full latent variable model. The objective for the second type of analysis
is to hypothesize the impact of one latent construct on another in the modeling of causal direction
(Byrne, 2001). Consequently, for a comprehensive empirical analysis, we aim at confirming the
complete model comprising both a measurement model and a structural model: the measurement
model depicting the links between the latent variables and their observed measures, and the
structural model depicting the links between the latent variables themselves. For this purpose, we
will need to employ SEM techniques.
Structural equation modeling (SEM) is a statistical methodology that takes a confirmatory (i.e.,
hypothesis-testing) approach to the analysis of a structured theory bearing on some phenomenon.
The procedure conveys the following important aspects: (1) the causal processes under study are
represented by a series of structural (i.e., regression) equations, and (2) these structural relations
can be modeled pictorially to enable a clearer conceptualization of the theory under study. The
hypothesized model can then be tested statistically in a simultaneous analysis of the entire system
of variables to determine the extent to which it is consistent with the data. If goodness-of-fit is
adequate, the model argues for the plausibility of postulated relations among variables; if it is
inadequate, the tenability of such relations is rejected. Most other multivariate procedures are

essentially descriptive by nature (e.g., exploratory factor analysis), so that hypothesis testing is
difficult, if not impossible. (Byrne, 2001, p. 3)
In the context of this study, it might be interesting to empirically examine the higher-order
structure of a CFA measurement model. In higher-order factor analysis, the focus is on the
intercorrelations among the factors. These factor correlations represent the input matrix for the
higher-order factor analysis. Higher-order CFA tests a theory-based account for the patterns of
relationships among the first-order factors. These specifications imply that higher-order factors
have direct effects on lower-order factors, and these direct effects and the correlations among
higher-order factors are responsible for the covariation of the lower-order factors (Brown, 2006,
p. 321).
The latent structure of our questionnaire is predicted to be characterized by three first-order
factors that represent three distinctive antecedents of social capital activation: individual
motivation, perceived social influence and perceived ability. The three factors are presumed to be
intercorrelated. One higher-order factor is predicted to account for the three correlations among
the first-order factors: readiness. The conceptual basis for this specification is that readiness is
believed to act either proactively or reactively, a person has to demonstrate a certain readiness to
perform a given behavior (see, for example Ajzen, 1991). Readiness therefore represents a
second-order factor or a factor that accounts for the correlations among first-order factors.
The CFA-based higher-order factor analysis typically includes the following steps:
(1) developing a good-fitting first-order CFA solution;
(2) examining the magnitude and pattern of correlations among factors in the first-order
solution;
(3) fitting the second-order factor model, as justified on conceptual and empirical grounds.

CONCLUSIONS AND IMPLICATIONS FOR RESEARCH AND PRACTICE
In this section, we present the key conclusions of the paper, point out the main limitations and set
directions for future research.

Back to Dave and Paul
The proposed theoretical model offers the following explanation of why Dave spends ten times
more time on interaction with industry than Paul. First of all, passive social capitals of academics
are expected to be considerably different. Dave is likely to have a higher number of industrial
partners in his network than Paul. In addition, the number of industrial partners with whom Dave
has strong ties is likely to be higher than that of Paul. These anticipated differences in passive
social capitals are expected to lead to different levels of readiness to activate social capital. Dave
is likely to be more motivated to engage in interaction with industry than Paul. People around
Dave are more likely to interact with industry than those around Paul. Finally, Dave is likely to
have a higher ability to interact with industry than Paul. These different levels of readiness to
activate social capital accompanied by different levels of passive social capital are expected to
lead to a considerably higher number of triggers for Dave to engage in interaction with industry
than for Paul. This means greater assurance for Dave to be informed of opportunities to work
with industry, higher probability for Dave to be the first person to see new opportunities created

in industry that could be served by academia, and greater assurance that Dave will be included in
those new opportunities. All these factors together are likely to lead to social capital activation for
Dave considerably more often than for Paul. Furthermore, following the idea of a reinforcing
cycle, this difference is likely to be sustained or grow even more in the future.

Limitations of the Model
The presented model has a number of limitations. First, the model builds on the principle of
aggregation and therefore does not allow predicting a specific behavior in a given situation. Nor
does the model explain the differences between behaviors across situations. However, since the
model aims at deriving general behavioral patterns related to social capital activation, it is crucial
to employ the principal of aggregation. Second, the model builds on the assumption that the
individual is always aware about the his or her motivation, ability and social influence around and
that individual’s behavior can be explained by examining individual’s perceptions with regard to
the antecedents of his or her behavior. However, it might not always be the case. It might be
reasonable to assume that individual’s behavior might also be influenced by factors that he or she
is not aware of or does not consider important. To address this limitation when empirically testing
the model, we suggest including several relevant control variables that are not related to the
individual’s perceptions (e.g. researcher’s origin (local or foreigner); nature of research (basic or
applied); academic excellence).
We have not included factors like personality traits in our model. As argued by Ajzen (1991, p.
180), the low empirical relations between general personality traits and behavior in specific
situations have led theorists to claim that the trait concept is unsound (see also Mischel, 1968
quoted in Ajzen, 1991, p. 180). Therefore, predicting entrepreneurial behavior of academic
researchers by modelling their personality traits is likely to result in disappointingly small
explanatory power. As a result, these factors do not form a part of this model.
In addition, existing literature suggests that factors like academic excellence and the nature of
research (basic or applied) are also likely to have significant influence on the level of activity of
academics in university-industry interactions (see, for example, Lazega, Mounier, Jourda, &
Stofer, 2006; see, for example, Zucker & Darby, 1996). Our model is based on the assumption
that not all academically excellent researchers doing applied research are equally active in
interactions with industry, and the main objective of the model is then to explain this difference in
behavior. Given that this target group represents a tiny fraction of all researchers in academia, it is
important not to overlook other groups of academics, including ones doing basic science and
demonstrating lower academic excellence. As mentioned before, when empirically testing the
model, we suggest including academic excellence and the nature of research (basic or applied) as
control variables.
Future Research Needs
There is a need to test the proposed model in practice. The current model needs to be tested in
both high-tech sectors (e.g. Nanotechnology, Biotechnology5 and ICT) that are most predisposed
5

Medical schools represent a key venue for academic activity with commercial potential. Medical schools
account for the majority of university invention disclosures (Mowery and Ziedonis, 2002 quoted in
Bercovitz & Feldman, 2008, pp. 70-71)

to interaction with industry, and other sectors, where interaction between academia and industry
is less likely to occur.
Furthermore, we need to broaden our attention beyond the groups of academic researchers that
are actively engaged in university-industry interactions (that fit well with the description of
“entrepreneurial academics” by Meyer, 2003) to thoughtfully consider other key types of publics:
socially inactive researchers with high potential, uninvolved but aware, and unaware researchers
(for detailed descriptions of different types of publics see Hallahan, 2000). These groups of
researchers have been largely overlooked by both theorists and practitioners.
In addition, cultural norms across scientific fields may also be critical in shaping faculty
involvement in entrepreneurial activities (Cukierman, Fontana, Sarfatti, & Nuova, 2007). As
Kenney and Goe (2004) suggested, academic researchers belonging to the same scientific
discipline have a common set of perceptions and practices that are likely to influence their degree
of engagement in interaction with industry (quoted in Cukierman, Fontana, Sarfatti, & Nuova,
2007). Consequently, it is necessary to examine the extent to which certain behavioral patterns
are consistent across different disciplines by considering a number of differentiated research
communities. Future research should also control for factors such as main type of research (basic
or applied), academic excellence of the affiliated institution and well as whether the academic
researcher is foreign born or not.
Ideally it would be necessary to test the proposed model at various points in time in order to be
able to check the proposed causal relationships. In practice, however, such approach might be
quite a challenge, and thus might be replaced by a more feasible alternative of a one-time
comprehensive survey.

ANNEX A: DRAFT VERSION OF THE QUESTIONNAIRE

SECTION 1: ABOUT YOUR BACKGROUND
Please fill in the relevant details in the fields below.
1.1 Hierarchical position [drop down menu; single choice]
Full professor (Hoogleraar)
Associate professor (Universitair Hoofddocent)
Assistant professor (Universitair Docent)
Postdoc (Onderzoeker)
PhD candidate (Promovendus)
1.2 Main scientific orientation [single choice]
Basic
Applied
1.3 Scientific domain [single choice]
Biomedical Engineering / Technical Medicine
Information Technology / Telematics
Nanotechnology
Other (please specify)
1.4 Affiliated institution [single choice]
Delft University of Technology
Eindhoven University of Technology
University of Twente
Other (please specify)
1.5 Gender [single choice]
Female
Male
1.6 Nationality [single choice]
Local
Foreign
1.7 Please check all the activities related to interaction with industry that you were involved in
during the last year. [multiple choice]
Attendance of industry sponsored meetings
Attendance of conferences with industry and university participation
Consultancy work (commissioned by industry, not involving original research)
Contract research agreements (commissioned by industry and undertaken only by university
researchers)
Setting up spin-off companies
Creation of physical facilities with industry funding (including campus laboratories, incubators and
cooperative research centers)
Postgraduate training in company (e.g. joint supervision of PhDs)
Training company employees (trough course enrolment or personnel exchanges)
Joint research agreements (involving research undertaken by both parties

Last year I was not involved in any of these activities

Questions in the remainder of this questionnaire refer to interactions between you and your
industrial acquaintances. We would like to encourage you to proceed with filling in the
questionnaire even if you have not interacted with industry during the last year.
The aim of this questionnaire is to identify general behavioral patterns with regard to interactions
between people from academia and their industrial acquaintances. Therefore, questions are not
tailored to specific types of interactions. When answering the questions, please consider your
engagement in all the activities that you checked in question 1.7.

SECTION 2: SOCIAL CAPITAL
2.1 How many industrial acquaintances [pop up tip text: companies] do you currently have in
your social network? Please provide the total number in the box below [open question]

2.2 With how many of your industrial acquaintances [pop up tip text: companies] do you have
close relations [pop up tip text: regular communication, exchange of complex information and
tacit knowledge]? Please provide the total number in the box below [open question]

2.3 How much time did you spend on interactions with industry last year? Please provide the
percentage of the total time spent on your work in academia. [open question]

SECTION 3: INDIVIDUAL MOTIVATION
Please answer each of the following questions by selecting the score that best reflects your
opinion.
[Individual beliefs]
3.1 Interaction with industry allows to
contribute with something practical.
3.2 Interaction with industry brings more
recognition within the scientific community.
3.3 Interaction with industry supports teaching
duties [pop up tip text: e.g., allows preparing
student assignments based on cases from
industry, going on field trips to the premises of
industrial partners, getting access to practical
problems that are suitable for student work].
3.4 Interaction with industry provides access to
industry skills and facilities.

Strongly
disagree
Strongly
disagree

Strongly
agree
Strongly
agree

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Strongly
disagree

1

2

3

4

5

6

7

Strongly
agree

Strongly
disagree

1

2

3

4

5

6

7

Strongly
agree

3.5 Interaction with industry allows to keep
abreast of industry problems.
3.6 Interaction with industry is helpful for the
promotion on a career ladder.
3.7 Interaction with industry leads to
additional funding for research group [pop up
tip text: including funding for graduate
students or laboratory equipment].

Strongly
disagree
Strongly
disagree
Strongly
disagree

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Strongly
agree
Strongly
agree
Strongly
agree

[Individual wants]
3.8 I … to contribute with
something practical.
3.9 I … to get more recognition
within the scientific community.
3.10 I … to support my teaching
duties.
3.11 I … to get access to industry
skills and facilities.
3.12 I … to keep abreast of
industry problems.
3.13 I … to get promoted on a
career ladder.
3.14 I … to obtain additional
funding for my research group.

do not want
at all
do not want
at all
do not want
at all
do not want
at all
do not want
at all
do not want
at all
do not want
at all

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

very much
want
very much
want
very much
want
very much
want
very much
want
very much
want
very much
want

SECTION 4: PERCEIVED SOCIAL INFLUENCE
Please answer each of the following questions by selecting the score that best reflects your
opinion.
[Social beliefs]
4.1 My boss [pop up tip text: head of
research
group/laboratory/department/university]
thinks … interact with industry.
4.2 My peer colleagues think … interact
with industry.
4.3 My academic research partners think
I … interact with industry.
4.4 My boss … interact with industry.
4.5 My peer colleagues … interact with
industry.
4.6 My academic research partners …
interact with industry.

I should not

I should not
I should not
does not
do not
do not

I should
-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

3

4

5

6

7

I should
I should
does
do
do

[Social influence evaluation]
4.7 My boss’s approval of my behavior is
important to me.

Not at all

1

2

Very
much

4.8 What my peer colleagues think I should do
matters to me.
4.9 What my academic research partners think
I should do matters to me.
4.10 Doing what my boss does is important to
me.
4.11 Doing what my peer colleagues do is
important to me.
4.12 Doing what my academic research
partners do is important to me.

Not at all

1

2

3

4

5

6

7

Not at all

1

2

3

4

5

6

7

Not at all

1

2

3

4

5

6

7

Not at all

1

2

3

4

5

6

7

Not at all

1

2

3

4

5

6

7

Very
much
Very
much
Very
much
Very
much
Very
much

SECTION 5: PERCEIVED ABILITY
Please answer each of the following questions by selecting the score that best reflects your
opinion.
[Ability beliefs]
5.1 Interaction with industry requires to
balance conflicting interests of incentive
systems between academia and industry.
5.2 Interaction with industry requires to
operate with a wide range of bodies of
knowledge [pop up tip text: e.g. basic science
vs. applied research; multiple disciplines].
5.3 Interaction with industry requires to have
a good understanding of industry needs.
5.4 Interaction with industry requires to work
according to the industry standards [pop up
tip text: e.g. quick delivery of results].

Strongly
disagree

1

2

3

4

5

6

7

Strongly
agree

Strongly
disagree

1

2

3

4

5

6

7

Strongly
agree

Strongly
disagree

1

2

3

4

5

6

7

Strongly
agree

Strongly
disagree

1

2

3

4

5

6

7

Strongly
agree

[Ability evaluation]
5.5 Balancing conflicting interests
of incentive systems between
academia and industry is …
5.6 Operating with a wide range of
bodies of knowledge [pop up tip
text: e.g. basic science vs. applied
research; multiple disciplines] is
…
5.7 Understanding industry needs
is …
5.8 Working according to the
industry standards is …

very difficult
for me

-3

-2

-1

0

1

2

3

very difficult
for me

very difficult
for me
very difficult
for me

very easy
for me
very easy
for me

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

-3

-2

-1

0

1

2

3

very easy
for me
very easy
for me

SECTION 6: TRIGGER
Please answer each of the following questions by selecting the score that best reflects your
opinion.
6.1 I spot ideas that might be potentially
interesting for industry.
6.2 The results of my research can be
practically applied.
6.3 I am obliged to share the results of my
research with industrial partners.
6.4 I have ideas for future projects that imply
interaction with industry.
6.5 Industry representatives approach me
directly.
6.6 I meet industry representatives at
networking events.

Never

1

2

3

4

5

6

7

Never

1

2

3

4

5

6

7

Never

1

2

3

4

5

6

7

Never

1

2

3

4

5

6

7

Never

1

2

3

4

5

6

7

Never

1

2

3

4

5

6

7

Very
often
Very
often
Very
often
Very
often
Very
often
Very
often
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