") Check for updates
L :

RsD

MANAGEMENT

Opportunity recognition in
academic spin-offs: a contingency
approach

Carmen Camelo-Ordaz’ , Juan Pablo
Didnez-Gonzilez! ,*Noelia Franco-Leal'c and
Elena Sousa-Ginel®

"Departamento de Organizacién de Empresas, Facultad de Ciencias Econémicas y

Empresariales, University of Cadiz, Calle Enrique Villegas Vélez, 2, Cadiz, 11002, Spain. maricarmen.
camelo@uca.es, juanpablo.dianez@uca.es, noelia.franco@uca.es

’Departamento de Organizacién de Empresas y Marketing, Facultad de Ciencias

Empresariales, Universidad Pablo de Olavide, Ctra. de Utrera Km. 1, Sevilla, 41013, Spain. esougin @upo.es

This paper analyses the factors that influence opportunity recognition (OR) of academic
spin-offs (ASOs) from a contingency perspective. We focus on factors linked to the aca-
demic entrepreneur and propose that their relevance for explaining OR in ASOs depends
on the context in which these firms operate: discovery (the necessary information for entre-
preneurs to assess the new opportunities is available in the market) versus creation (com-
plete information about opportunity exploitation and the likelihood of achieving certain
outcomes is not available in the market). Results obtained in a sample of 167 Spanish ASOs
show that, in a discovery context, academic entrepreneurs’ OR is positively related to entre-
preneurial self-efficacy, previous managerial experience and access to academic and indus-
try networks. In a creation context, only entrepreneurial self-efficacy and access to industry
networks become critical to OR, whereas previous managerial experience exerts a negative
effect. Our results also show that the most relevant factor in a discovery context is previous
managerial experience, while in a creation context, entrepreneurial self-efficacy is the most
significant.

1. Introduction

Academic spin-offs (ASOs) have received in-
creasing attention from researchers and policy-
makers as a catalyst of the innovation system in most
countries (Siegel and Wright, 2015).

Most studies acknowledge the relevance of oppor-
tunity recognition (OR) as a key capability of aca-
demic entrepreneurs but fail to address how they

recognise opportunities and what factors affect OR
(Mira-Solves et al., 2021). The analysis of OR con-
stitutes a relevant gap in the literature on academic
entrepreneurship because: (i) understanding OR has
become the most important issue in the field of entre-
preneurship and is considered the core of the entre-
preneurial process (Shane, 2003; George et al., 2016;
Mohammadi and Heshmati, 2021); (ii) the study of
OR in ASOs is particularly relevant, since academic
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entrepreneurs experience major difficulties in rec-
ognising opportunities because they often lack mar-
ket knowledge, experience and networks (Khodaei
et al., 2022; Tagliazucchi and Marchi, 2022).

The entrepreneurship literature has traditionally
addressed the study of OR from two perspectives:
discovery and creation (Alvarez and Barney, 2007;
Smith et al., 2019). The discovery perspective argues
that opportunities are real and objective phenomena
that exist independently of the actions of entrepre-
neurs and are waiting to be discovered (Alvarez and
Barney, 2007). The creation perspective claims that
opportunities do not exist ex ante as an objective
phenomenon, but they are constructed by the entre-
preneur (Alvarez and Barney, 2010; Henderson and
Graebner, 2020).

The question of whether opportunities are discov-
ered or created has generated a strong debate in the
literature (Ramoglou and Gartner, 2022). Previous
contributions have recognised the different ontologi-
cal natures of the discovery and creation perspectives
and have predominately utilised one or the other in
examining OR (Jones and Barnir, 2019). However,
Alvarez et al. (2013) emphasise the necessity for
integrating both perspectives. More recently, certain
studies deny the competing ontological assumptions
and consider the discussion about discovery and cre-
ation opportunities an artificial debate that has only
served to generate confusion (Foss and Klein, 2020;
Davidsson, 2021; Ramoglou and Gartner, 2022).

We agree with Alvarez and Barney (2020) that the
distinction between discovery and creation perspec-
tives has been fruitful in moving the field of entrepre-
neurship forward. Our aim is not to contribute to the
debate regarding the ontological origin of opportuni-
ties, but we adopt an integrative framework and, fol-
lowing the contingency approach, consider that the
discovery and creation perspectives are based on dif-
ferent contextual assumptions (risk vs. uncertainty).
Accordingly, the effectiveness of OR in both contexts
might be influenced by different factors (Hmieleski
et al., 2015; Jones and Barnir, 2019).

A review of the literature on OR reveals that both
the conceptual debate discussing the integration of the
two perspectives and the empirical evidence on the fac-
tors that influence OR in each context have grown in
recent years. However, inconsistent views on the fac-
tors affecting OR in a discovery versus creation con-
text persist (Aldawod, 2022; Donbesuur et al., 2022).

Therefore, the main purpose of this paper is to
analyse the influence of factors linked to the aca-
demic entrepreneur on ASOs’ OR capacity, such as
entrepreneurial self-efficacy, prior managerial and
entrepreneurial experience, and industry and aca-
demic networks. We apply a contingency approach
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to examine whether the relevance of these fac-
tors depends on the context in which OR occurs.
Therefore, our research questions are: (i) What fac-
tors affect OR of ASOs in discovery and creation
contexts? and (ii) Does the relevance of these factors
differ in these contexts?

We contribute to the literature in various ways.
First, we contribute to the debate regarding the ques-
tion of whether opportunities are discovered or cre-
ated. Although we do not aim to enter the debate on
the ontological origin of opportunities, we provide
empirical support for the integrative perspective, by
analysing the factors that may influence OR in dis-
covery and creation contexts. In this respect, recent
studies have highlighted that there is still no agree-
ment on the factors affecting OR in a discovery ver-
sus creation scenario and therefore more research is
needed (Jones and Barnir, 2019; Mohammadi and
Heshmati, 2021). Second, although previous literature
on academic entrepreneurship emphasises the impor-
tance of understanding the factors that lead academics
to discover or create opportunities, no previous theo-
retical debate nor empirical quantitative studies exist
that analyse the influence of such factors on OR from
a contingency approach (Hannibal et al., 2016). Most
previous studies have considered that ASOs operate
in a creation context. Our research is one of the first
attempts to theoretically propose and empirically test
not only that ASOs are heterogeneous and may both
discover and create opportunities, but also whether
the OR of ASOs requires matches between the fac-
tors linked to the academic entrepreneur and the con-
text in which these firms operate. Finally, some of our
findings differ from those of previous studies, which
indicates that the factors affecting OR depend both
on the context in which firms operate, and also on the
type of companies analysed.

The paper is divided into the following sections.
The second section describes the theoretical premises
about discovery and creation perspectives and the con-
textualises the study in the academic entrepreneurship
literature. The third section is devoted to hypotheses.
In the fourth and fifth sections, methods and results
are presented. Finally, we discuss the results obtained,
and present the main conclusions, limitations, future
research lines and practical implications of the study.

2. Theoretical background
2.1. The discovery versus creation
perspectives

Opportunities can be defined as ‘situations in which
new goods, services, raw materials, markets, and
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organising methods can be introduced through the
formation of new means, ends, or means-ends rela-
tionships” (Eckhardt and Shane, 2003, p. 336).
According to George et al. (2016), an opportunity
provides a new or better supply-demand combina-
tion or a solution to reduce the supply and demand
market imbalances.

OR forms the central core of entrepreneurial
activity (Song et al., 2017), since it can lead to
entrepreneurial actions (George et al., 2016). Hills
and Singh (2004) define OR as the perception of
a possibility for new profit potential through the
founding of a new venture, or the improvement of
an existing one, and involves several steps. Recent
studies argue that OR is important both in the cre-
ation stage of a new venture and during the whole
life of the firm (Mohammadi and Heshmati, 2021;
Aldawod, 2022).

Traditionally, two perspectives have been
employed to analyse OR: discovery and cre-
ation (Alvarez and Barney, 2007; Welter and
Alvarez, 2015). The opportunity-discovery per-
spective is based on the premise that opportunities
are objective and are formed by exogenous shocks
to existing markets, which lead to opportunity dis-
coveries because alert entrepreneurs recognise them
(Alvarez and Barney, 2007, Alvarez et al., 2013).
Therefore, opportunities are real and exist separately
from the actions of the individuals (Kirzner, 1973).
The discovery context may be defined as risky:
Entrepreneurs do not know the result of exploiting the
discovered opportunity (Zahra, 2008). However, by
using past industry and entrepreneurial experience,
and market knowledge, entrepreneurs might forecast
possible results (Jones and Barnir, 2019; Smith et
al., 2019). Following Sarasvathy et al. (2003), oppor-
tunity discovery might emanate from two situations:
(1) the product is based on an existing technology,
and they exploit the opportunities by covering emer-
gent markets; or (ii) the product is based on a new
technology, and they compete in an existing market.

On the contrary, the opportunity-creation per-
spective assumes that opportunities do not exist
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until entrepreneurs create them (Alvarez and
Barney, 2014; Neill et al., 2017). Thus, entrepre-
neurs identify opportunities subjectively (Alvarez et
al., 2013). They start with their prior beliefs and ini-
tiate a transformative process by engaging in actions,
social interactions and an iterative learning process
that leads to the creation of opportunities (Mitchell et
al., 2008; Stern et al., 2017). Drawing on the external
feedback, the entrepreneur will adjust their ideas to
act further (Alvarez et al., 2013). The creation con-
text might be defined as uncertain since the entre-
preneur has insufficient information to ascertain the
possible results of their decisions and the likelihood
of those results occurring (Sarasvathy et al., 2003;
Zahra, 2008; Alvarez et al., 2013).

The main assumptions of the two perspectives are
summarised in Table 1.

In this paper, we adopt an integrative framework
and, following the contingency approach, consider
that the discovery and creation perspectives are
based on different contextual assumptions (risk vs.
uncertainty) (Alvarez and Barney, 2007). If risky
and uncertain contexts have different connotations
regarding the novelty of the technologies that firms
develop, the markets in which they compete, and
the information available in the marketplace, then
the effectiveness of OR in the two contexts might be
influenced by different factors, or these factors might
hold different relevance (Hmieleski et al., 2015;
Jones and Barnir, 2019).

A review of the literature on OR reveals that
inconsistent and rival views on the factors affecting
OR in a discovery versus creation context are still
present. First, the high number of factors that deter-
mine the OR process makes it challenging to develop
a model that covers a reasonable number of such
factors (Mohammadi and Heshmati, 2021). Second,
existing empirical evidence in different types of
firms is contradictory, since several studies find posi-
tive effects of certain factors, such as networks, man-
agerial and industrial experience, on OR in a specific
context (discovery vs. creation), while others obtain
non-significant results (Neill et al., 2017; Chetty et

Table 1. Central assumptions of the discovery and creation perspectives

Discovery perspective

Creation perspective

Nature of the opportunity
by exogenous shocks

Nature of the process of OR Entrepreneurial alertness

Previous experience and knowledge

Market information
Nature of the context

Opportunities are objective and are formed  Opportunities are formed endogenously

by the entrepreneur
Entrepreneur’s vision and initial beliefs
Iterative learning process
Co-creation with industry agents

Risky (The product is based on an existing ~ Uncertainty (The product is based on
technology or market demand exists)

an emergent technology and market
demand is emergent)

Source: Own elaboration.
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al., 2018; Jones and Barnir, 2019; Smith et al., 2019).
These contradictory results may be because the
influence of these factors not only differs in accor-
dance with the discovery versus creation context, but
also with the type of firm analysed (Donbesuur et
al., 2022).

In the academic entrepreneurship context, the lit-
erature on the factors influencing OR is even scarcer
and remains highly incipient, and the consideration
of the contingency approach is almost non-existent
(Hannibal et al., 2016). Therefore, in order to ascer-
tain the factors affecting OR in ASOs, a more in-
depth analysis is necessary.

2.2. Contextualising the academic spin-offs

ASOs are defined as new ventures that commer-
cially exploit knowledge, technology and/or
research results that have been developed within a
university (Pirnay and Surlemont, 2003; Iacobucci
and Micozzi, 2015). These firms are founded
by academic researchers, who may or may not
remain affiliated to the university (Clarysse and
Moray, 2004).

Vohora et al. (2004) highlighted that OR is
the first critical juncture that ASOs should over-
come. However, academic entrepreneurs define
the opportunity imprecisely and ambiguously in
the initial stages of development due to conflicting
objectives and insufficient market experience and
networks, which hinders their OR (Mira-Solves et
al., 2021; Khodaei et al., 2022; Tagliazucchi and
Marchi, 2022).

Thus, the primary activities of ASOs’ founders
as academics are teaching and research. As entre-
preneurs, they become a key contributor in the
process of commercialising research outputs (Abd
Rahim et al., 2015). Although higher education
policies claim the complementarity between the
traditional academic tasks and the third mission,
empirical research has shown trade-offs between
them (Reymert and Thune, 2023). While the role as
academic is usually driven by publications and peer
recognition, the role as an entrepreneur is driven by
products and profits. The effort to integrate these
two conflicting roles may affect academic entre-
preneur’s ability and performance on either activ-
ity, impeding the commercialisation process (Abd
Rahim et al., 2015).

Due to their dual role, academic founders present
some idiosyncratic characteristics that may either
increase or hinder their OR ability. Thus, some
authors claim that academics provide an advantage
to innovative start-ups because their experience as
researcher encourages intellectual curiosity and
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the desire to explore different solutions and tech-
nological combinations, increasing their creativ-
ity and their capacity to continuously innovate,
and develop technologically advanced products
(D’Este et al., 2012; Abd Rahim et al., 2015; Hahn
et al., 2019). However, many authors argue that
they do not have market knowledge, business skills
and social capital which are essential for tech-
nology transfer. Consequently, they tend to focus
their business proposal on technical aspects instead
of capturing market opportunity (Abd Rahim et
al., 2015).

Consequently, once ASOs have been created,
they must redefine their initial opportunities.
Moreover, they are often founded around a technol-
ogy platform, and need to identify new opportuni-
ties in later stages (Clarysse, Wright, et al., 2011b).
Finally, as these firms often compete in dynamic
and hypercompetitive markets, they must continu-
ally strive to identify new opportunities (Wright et
al., 2007; Sousa-Ginel et al., 2021). Therefore, OR
acquires a special relevance for ASOs throughout
their life cycle.

Given this relevance, a number of recent
studies have focused on analysing the factors
that determine OR in ASOs, being the most
critical factors: academic networks; industry
networks; prior industry and entrepreneurial
experience; and cognitive characteristics, such
as self-efficacy (D’Este et al., 2012; Rasmussen
et al., 2014; Hannibal et al., 2016; Abd Rahim
et al., 2021; Mira-Solves et al., 2021). However,
despite the increasing number of studies analys-
ing OR in ASOs, the majority fail to consider the
discovery versus creation context. According to
Zahra (2008), both the technology and the market
may define the context of ASOs. If the search for
opportunities is developed close to the technol-
ogy base and ASOs exploit these by covering an
existing gap in nearby markets, then opportunities
are discovered. If ASOs venture into unrelated
technological territories, and explore radically
different opportunities distant from their knowl-
edge base, then they are developing the seed for
creating opportunities.

Therefore, this study applies a contingency
approach by considering both contexts to analyse
the relevant factors for ASOs” OR, such as entrepre-
neurial self-efficacy, previous entrepreneurial and
managerial experience, and industry and academic
networks (D’Este et al., 2012; Hannibal et al., 2016;
Mira-Solves et al., 2021). The baseline premise is
that OR requires matches between the context in
which ASOs operate (discovery or creation) and the
aforementioned factors.
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3. Hypothesis development

3.1. Entrepreneurial self-efficacy

Entrepreneurial self-efficacy can be defined as an
individual’s confidence in his/her ability to succeed
in entrepreneurial roles (Hannibal et al., 2016), and
it is considered as a key antecedent of OR, both in
the discovery and in the creation context (Newman
et al., 2019), although this relevance is greater in a
creation context (Neill et al., 2017). This is mainly
because entrepreneurs who recognise opportunities
in a creation context must rely more on their skills,
knowledge and intuition due to the lack of informa-
tion in emergent markets (Hmieleski et al., 2015).

In the context of academic entrepreneurship,
some arguments may lead us to conclude that entre-
preneurial self-efficacy is especially determinant for
OR in the creation context. From an effectual per-
spective, the creation of opportunities requires indus-
trial knowledge and relationships, which academic
entrepreneurs often lack as a result of their academic
origins (Sarasvathy et al., 2014; Didnez-Gonzélez
et al., 2021). Entrepreneurial self-efficacy may sup-
ply the answer to such deficiencies, by providing
academic entrepreneurs with passion, self-belief,
resilience and other cognitive skills, which are valu-
able for the creation of opportunities (Prodan and
Drnovsek, 2010; Hmieleski et al., 2015; Hannibal et
al., 2016).

Following these arguments, we propose our first
hypothesis:

HI: Entreprencurial self-efficacy is positively re-
lated to OR in ASOs and is of greater relevance in a
creation context than in a discovery context.

3.2. Previous entrepreneurial experience

Previous entrepreneurial experience refers to
the participation of the members of the manage-
ment team in the start-up of other ventures before
ASO’s foundation (Cantner and Goethner, 2011).
Although it is a key factor for OR both in the cre-
ation and discovery contexts (Gruber et al., 2012;
Hmieleski et al., 2015), we expect a stronger effect
for the creation of opportunity. First, ASOs may be
highly likely to face the liability of newness (Fisher
et al., 2016), because of the tacit and disruptive
nature of their knowledge base (Clarysse, Tartari,
et al.,, 2011a; Mathisen and Rasmussen, 2019).
Under these circumstances, in which the infor-
mation tends to be extremely reduced, entrepre-
neurial experience provides entrepreneurs with
the specific knowledge of competitive conditions

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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for the creation of opportunities (Cantner and
Goethner, 2011; Hmieleski et al., 2015). Moreover,
Skute (2019) states that academic entrepreneurs
may have relevant scientific expertise for the
detection of technological opportunities, but are
expected to lack the abilities and contacts necessary
for the development of the process of trial and error
in the experimentation necessary for the creation
of opportunities (Alvarez et al., 2013). Therefore,
prior entrepreneurial experience may be crucial for
such deficiencies to be solved and opportunities to
be created.

Following these arguments, we formulate our sec-
ond hypothesis:

H2: Previous entrepreneurial experience is posi-
tively related to OR in ASOs and is of greater rel-
evance in a creation context than in a discovery
context.

3.3. Previous managerial experience

Previous managerial experience refers to the partic-
ipation of the management team’s members in the
management of other ventures before founding the
ASO (Cantner and Goethner, 2011). Previous man-
agerial experience has largely been related to the
OR in a discovery context (Jones and Barnir, 2019).
Entrepreneurs with prior managerial experience are
expected to have the ability to scan the environment
in the search for relevant information and to make
sense of new information (Hmieleski et al., 2015).
This could be especially difficult for ASOs, since
their traditional mimetic isomorphism usually
results in highly unbalanced management teams,
with a prominent orientation towards academic and
scientific terms and a notorious lack of knowledge
regarding the market (Ensley and Hmieleski, 2005;
Fernandez-Alles et al., 2022). Therefore, those
management teams that include managers with
prior managerial experience are expected to pursue
existing opportunities more proactively, through
constant scanning, searching and exploration
across technologies and markets (Andersson and
Evers, 2015). By contrast, managerial experience
may hinder the OR in a creation context, since it
might make managers search for opportunities by
drawing on their past experiences instead of pur-
suing innovative ways of acting entrepreneurially
(Alvarez et al., 2013; Hmieleski et al., 2015).
Therefore, we propose the following hypothesis:

H3: Previous managerial experience is positively re-
lated to OR in ASOs in a discovery context.
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3.4. Industry and academic networks

The influence of networks in OR in discovery and cre-
ation contexts has hardly been analysed. Within the
academic field, it would be necessary to distinguish
between academic and industrial networks, since they
could play different roles in OR. Academic networks
and academic entrepreneurs are derived from the same
context and present similar backgrounds. That is why
these networks can be valuable in a discovery context,
since they can have prior knowledge of the technolog-
ical bases that companies are using and help connect
these bases with the new opportunities that exist in
the markets (Upson et al., 2017; Khodaei et al., 2022).
However, these networks have limited market skills
and find it difficult to supply customised support in
the commercialisation of ASOs’ radical technologies
(Clarysse et al., 2005). Consequently, they could be less
useful in creation contexts. Upson et al. (2017) state
that relationships with actors with similar backgrounds
are less useful for opportunity creation because it
makes it difficult for entrepreneurs to think differently.

Given the market constraints of academic net-
works, ASOs should establish relationships with
industry actors who provide market knowledge
substantially different from that of academic entre-
preneurs (Abd Rahim et al., 2021; Mira-Solves et
al., 2021). In this way, academic entrepreneurs can
connect their scientific knowledge bases with the
commercial knowledge of industry networks for co-
creating opportunities (Alvarez et al., 2013; Upson
et al., 2017). Furthermore, since industry actors act
as vehicles of critical knowledge about customers’
needs, new uses of their scientific discoveries, and/or
competitors’ products (Vohora et al., 2004), they can
also help ASOs’ OR in the discovery context.

Based on these arguments, we establish the fol-
lowing hypotheses:

H4: Industry networks are positively related to OR
in ASOs in a discovery context and in a creation
context.

H5: Academic networks are positively related to OR
in ASOs in a discovery context.

Figure 1 summarises the hypotheses.

4. Methods

4.1. Sample

The population of the study consisted of all the
Spanish ASOs founded during 2003-2011. In this
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period, the Spanish context represents a relevant
framework for conducting our research due to the
increasing relevance of ASOs as an effective mech-
anism for technology transfer. Specifically, from the
approval of the Organic Law of Universities in 2001
and the Spanish Plan of R&D 2000-2003, the cre-
ation of Spanish ASOs has notably increased, even in
those years characterised by the economic recession
(see Figure 2). To obtain information on this popu-
lation, the 67 Spanish Technology Transfer Offices
(TTOs) were contacted, obtaining a database of 555
ASOs.

Regarding information collection, this study
forms part of a larger research project devoted to
the success factors of Spanish ASOs. To meet the
main objectives of this and other studies belonging
to the project, we designed two questionnaires with
a broad set of questions. The first questionnaire
was composed of 25 questions regarding the ori-
gin of the ASO, its technological base, the human
and psychological capital of the management team,
and networks. This questionnaire was addressed to
the main researcher who both participated in the
founding of the ASO and was also a member of the
management team at the time of the survey. The
second questionnaire, composed of 22 questions,
was addressed to a non-academic member of the
management team that was directly involved in
the management of the firm. The two question-
naires were pre-tested through in-depth interviews
with 14 academic entrepreneurs and managers of
7 ASOs.

A specialised firm sent the final version of
both questionnaires to the ASOs via email. Valid
responses from the two questionnaires were
received from 167 ASOs (response rate: 30.4%).
Table 2 shows a detailed description of the ASOs
in our sample.

To study the possibility of non-response bias, the
age and number of employees of responding and
non-responding ASOs were compared. The p-values
of the 7-tests for independent samples were 0.857 and
0.787 for age and number of employees, respectively.
These results indicate the absence of a non-response
bias.

Lastly, while it is true that the use of single
respondents could lead to common-method vari-
ance (CMV), the literature has consistently relied
on single key informants and has argued for the
relevant benefits of this approach and the qual-
ity of the non-biased information provided by
founders and CEOs (Tehseen et al., 2017; Kull et
al., 2018). The potential occurrence of CMV in
our data was analysed through two post hoc tests
(Podsakoff et al., 2003; Tehseen et al., 2017).
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Table 2. Sample description

Opportunity recognition in academic spin-offs

Age <3years Between 3 and 6 years Between 7 and 9years
40.7% 40.8% 18.6%

Size Mean <10 employees Between 11 and 50 employees
7.2 86.2% 13.8%

Industry 44 different NACE codes, being the more frequent industries Biotechnology, R&D, and

Chemistry (45.5%)

Incubator support Yes No
70.1% 29.9%

Scientific park Yes No
62.9% 37.1%

Target market size Niche market Mainstream market
76% 24%

Management team size ~ Mean Minimum Maximum
2.89 1 7

Stage of NPD Idea Prototype Market-ready
24.5% 55.1% 20.4%

Stage of ASO Initial development Consolidation

development 70.6% 29.49%

First, a Harman one-factor test was conducted
(Podsakoff et al., 2003). The results revealed that
several factors were obtained and that the first
extracted factor explained 19.41% of the overall
variance, which indicated that common-method
bias is not a major concern in our study. To confirm
these results, additional analyses were performed
following an unmeasured single-common-method
factor approach as recommended by Podsakoff et
al. (2003). Specifically, a measurement model with
the relevant latent constructs in our model (OR and
entrepreneurial self-efficacy) was compared with a
measurement model with the same constructs and
an additional unmeasured single-common-method
factor. Results indicated that the method factor did
not improve model fit and that the difference in
variance between the hypothesised model and the
common-method factor model was only 1.18%,
which lies well below the 25% threshold. This
indicated that the effects of common-method bias
remained limited (Williams et al., 1989).

4.2. Measures

4.2.1. Dependent and independent variables

The scales employed to measure the dependent vari-
able (OR) and independent variables (entrepreneurial
self-efficacy, previous entrepreneurial and manage-
rial experience, and academic and industry networks)
are shown in Appendix A. With respect to OR and
entrepreneurial self-efficacy, since these variables
were measured through a set of items, we performed
two principal component analysis. In both cases, the

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

results of these analysis reported appropriate levels
of internal consistency and correct sampling ade-
quacy (@=0.844 for OR; a=0.775 for entrepreneur-
ial self-efficacy). Thus, we used the mean value of
the three items of the scale for measuring OR and
the mean value of the five items of the scale for mea-
suring entrepreneurial self-efficacy. With respect to
the team-level variables, as we noted in Appendix A,
we use two measures, one to assess the number of
members of the team that had experience starting up
a business, and the other one to measure their expe-
rience working as a manager for a firm (Bonardo et
al., 2010; Cantner and Goethner, 2011). Regarding
industry and academic networks, we used the log-
arithm of the number of contacts with industrial
agents (customers, suppliers and business advisors)
and the logarithm of the number of contacts with aca-
demic agents (academic support units and research
colleagues) (Soetanto and Van Geenhuizen, 2015).
All of these scales were based on the existing litera-
ture and were included in the questionnaire directed
to the main academic entrepreneur.

4.2.2. Contingency variable: discovery and creation
contexts

Following Sarasvathy et al. (2003) and Zahra (2008),
the discovery versus creation context is defined by
the degree of novelty of the ASO’s technology and
by the novelty of the market in which the company
competes. This is because an opportunity implies a
match between a technology possessed by the firm
and a potential application to the market.

To measure the level of novelty of the technology,
we asked the main academic entrepreneur to describe

R&D Management 2023 9
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the technology/knowledge around which the ASO
had been founded, using a 5-point Likert scale (1 =1t
is completely new technology/knowledge; 5=It is
existing technology/knowledge) (Clarysse, Wright,
etal., 2011b). Another member of the entrepreneurial
team who was directly involved with the management
of the ASO was asked to describe, on a 5-point Likert
scale, the market in which the ASO competed (1=1It
is a mature market (customer needs are well defined
and stable); 5=it is an emergent market (customer
needs are not well defined and are changing)) (Autio
and Lumme, 1998). Since the novelty of the technol-
ogy was formulated in reverse terms, we transformed
it in such a way that value 5 indicated the highest
degree of novelty of both the market and the tech-
nology, and value 1 indicated the lowest degree of
novelty. The combination of these two variables was
employed to determine the discovery versus creation
context.

4.2.3. Control variables

ASO-level control variables include the firm’s age
(number of years from the founding of the firm until
the year 2012) and size (logarithm of the number of
employees). Entrepreneurial team-level control vari-
ables included the percentage of women in the team,
the proportion of non-academic managers in the
team (Visintin and Pittino, 2014), and age diversity
(degree to which the entrepreneurial team members
represent a difference in age, using a 5-point Likert
scale (I1=very small degree; S=very large degree)
(Didnez-Gonzadlez and Camelo-Ordaz, 2016). We
also controlled for the number of ASOs created in
each University until 2012 (Algieri et al., 2013).

5. Data analysis and results

To test the moderating effect of the discovery ver-
sus creation context, we divided the sample using the
combination of the novelty of the technology, and the
market in which the ASO operates.

In accordance with Autio and Lumme (1998)
and Newbert (2005), values of the novelty of the
market ranging from 1 to 3 are considered as refer-
ring to mature markets, while values 4 and 5 denote
emergent market. Similarly, when the novelty of the
technology takes values from 1 to 3, the ASO is con-
sidered as being based on existing technology, while
values 4 and 5 refer to new technology. Furthermore,
following Sarasvathy et al. (2003), when the technol-
ogy is completely new and the market is emergent
(both variables take values 4 or 5), then the ASO is
considered as operating in a creation context. When
only one of these values already exists but the other

10 R&D Management 2023

is new (the technology or the market takes values 4 or
5, and the other variable, 1 to 3), then the firm oper-
ates in a discovery context. Finally, in those cases in
which the technology exists and the market is estab-
lished (both variables take values 1 or 2), then oppor-
tunities are rather obvious and are neither created nor
discovered (e.g., franchises). In our sample, 35 ASOs
were characterised as operating in a creation context,
and 123 in a discovery context. The remaining nine
ASOs were declared as being based on existing tech-
nology and as operating in a mature market. Since
the purpose of this paper is to analyse the discov-
ery versus creation context, these nine ASOs were
eliminated.

Table 3 shows the descriptive statistics and the cor-
relation matrix for the variables of the study. Values
of the variance inflation factor (VIF) and the con-
dition index remained within the established limits
(VIF<3.3 and condition index <10) (Kumari, 2008;
Kim, 2019).

In order to test the hypotheses established in our
study, an ordinary least squares (OLS) multiple regres-
sion analysis was used in both samples (Table 4).
Moreover, we employed a multigroup analysis to
examine the differences between the coefficients of
regression of the two samples (Table 5). Table 4 shows
that the adjusted coefficient of determination (adjusted
R?) is adequate, significant and not dependent on the
number of variables introduced in the model both in
the discovery context (adjusted R*=0.192, p<0.001)
and in the creation context (adjusted R2:O.392,
p<0.05). The results indicate that entrepreneurial
self-efficacy is positively related to OR in the discov-
ery context (=0.29; p<0.001) and in the creation
context (#=0.51; p<0.05). Furthermore, although the
coefficient of entrepreneurial self-efficacy is higher in
the creation context, the 7-test of the multigroup anal-
ysis reveals that there are no significant differences
between the two subsamples (#-test=1.020), and there-
fore, it can be concluded that self-efficacy is equally
relevant in the two contexts (Table 5). Therefore,
Hypothesis 1 is partially supported. Second, we find
no significant relationship between previous entre-
preneurial experience and OR in either context. Thus,
Hypothesis 2 is not supported. Third, we find that
previous managerial experience is positively related
to OR in the discovery context (=0.43; p<0.001).
Furthermore, this variable is negatively related to OR
in the creation context (f=—-0.46; p<0.05). The z-test
of the multigroup analysis also revealed that there
is a significant difference between the two subsam-
ples (#-test=-3.465, p<0.001) (Table 5). Therefore,
Hypothesis 3 is supported. Fourth, we find a positive
and significant relationship between industry networks
and OR in the discovery context (#=0.22; p<0.05),

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.
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0.11

-0.12
0.02

10

-0.11
0.05
0.25%%*

0.38%*

0.06
-0.04
-0.07

-0.09
0.06
0.05
0.02

—-0.09

0.02
0.10
0.15
-0.09
0.05
-0.13

0.15
0.12
0.35%*
0.33%*
-0.04
0.02
0.00

—-0.06
0.17*

-0.01
0.09
0.25%%*

—-0.05
0.15
0.17*

0.44%*
0.00
0.12
-0.02
-0.11
0.08
—0.15%
0.09
20

0.05
-0.04
-0.03

0.02

0.07
-0.03

0.16*

0.10

0.07

0.18*

0.35%*
0.12
0.14
0.09
0.20*
-0.03
-0.06
0.03
0.06
-0.07
0.07

SD
1.01
0.65
0.96
0.84
1.23
1.07
67
2.19
0.77
0.33
0.56
1.25

9.

Mean
3.60
3.86
0.68
0.59
2.73
1.54

17.52
4.44
1.67
0.23
0.57
2.19

5.00
5.00
5.00
5.00
8.70
5.99
2.00 34.00
9.00
3.85
1.00
2.00
5.00

Max

1.00
1.00
0.00
0.00
0.00
0.00
1.00
0.00
0.00

Proportion of non-academic 0.00
1.00

Min

Self-efficacy
Industrial network
Age of ASOs

Size of ASOs
Percentage of women
Age diversity

OR
University number of ASOs

Entrepreneurial experience
Managerial experience
Academic network

Variables®

167.

2
4
6
8
9
11
12
aN:

Table 3. Means, standard deviations and correlations

*Significant at p<0.05;
**Significant at p<0.01.

© 2023 The Authors.

Opportunity recognition in academic spin-offs

while in the creation context, this relationship is only
marginally significant (f=0.36; p<0.1). Furthermore,
the #-test of the multigroup analysis reveals there to
be no significant difference between the two subsam-
ples (t-test=0.864) (Table 5). Therefore, Hypothesis 4
is supported. Lastly, we find that the academic net-
work is positively related to OR in the discovery
context ($=0.20; p<0.05), while this relationship
is non-significant in the creation context. Moreover,
the #-test of the multigroup analysis reveals there to
be a significant difference between the two subsam-
ples (#-test=—2.201, p<0.01) (Table 5). Therefore,
Hypothesis 5 is supported.

With respect to the control variables, only the
number of ASOs created in the University is found
to be marginally and negatively related to OR in the
creation context (f=-0.27; p<0.10).

In order to determine the relative importance of
each of the different factors related to OR of ASOs,
we considered the partial and semi-partial coeffi-
cients of correlation of the dependent variable with
respect to each factor (Johnson and LeBreton, 2004).
Regarding the discovery context, Table 6 shows that
the partial and semi-partial coefficients of correla-
tion of prior entrepreneurial experience are not sig-
nificant (the O falls within the confidence intervals).
The results for entrepreneurial self-efficacy, prior
managerial experience, and industry and academic
networks are significant. Moreover, the partial and
semi-partial coefficients of prior managerial expe-
rience are higher (0.36 and 0.33, respectively) than
those of entrepreneurial self-efficacy, and those of
industry and academic networks. Hence, the results
indicate that prior managerial experience is the most
relevant factor for OR in the discovery context. With
respect to the creation context, Table 6 also shows,
on the one hand, that the partial and semi-partial
coefficients of correlation of prior entrepreneurial
experience and academic networks are not signifi-
cant (the O falls within the confidence intervals). On
the other hand, the results show that entrepreneur-
ial self-efficacy, prior managerial experience, and
industry networks are all significant. Furthermore,
the partial and semi-partial coefficients of entre-
preneurial self-efficacy are higher (0.48 and 0.35,
respectively) than those of industry network and
prior managerial experience. Therefore, the results
indicate that entrepreneurial self-efficacy is the
most relevant factor for OR in the creation context.

6. Discussion

The aim of the study was to analyse the relevance
of different antecedents of OR in ASOs, while

R&D Management published by RADMA and John Wiley & Sons Ltd. R&D Management 2023 11
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Table 5. Multigroup analysis results

Opportunity recognition in academic spin-offs

B creation p discovery B creation context—f t-test
context context discovery context
Self-efficacy = OR 0.513 0.289 0.224 1.020
Entrepreneurial experience = OR 0.196 —-0.089 0.285 1.304
Managerial experience => OR -0.464 0.427 -0.891 -3.465%
Industrial network = OR 0.360 0.218 0.142 0.864
Academic network = OR -0.187 0.196 —-0.383 —2.201%%*

* Significant at p< 0.001;
** Significant at p< 0.01.

considering the discovery and creation contexts. Our
results indicate that in a discovery context, entrepre-
neurial self-efficacy, previous managerial experience
and industrial and academic networks are relevant for
OR; while in a creation context, entrepreneurial self-
efficacy and industrial networks favour OR.

We find that entrepreneurial self-efficacy is rel-
evant for both contexts, and constitutes the most
critical factor in the creation context. In a discovery
context, entrepreneurial self-efficacy may foster the
academic entrepreneurs’ efforts to discover oppor-
tunities, because the most self-efficacious entrepre-
neurs may hold a stronger belief in the success of
their screening efforts (Mira-Solves et al., 2021). In a
creation context, the exhibition of high levels of entre-
preneurial self-efficacy constitutes a requirement for
entrepreneurs to act on imagined possibilities and to
be able to tackle contexts in which the information on
the markets remains unavailable (Neill et al., 2017).
The role of entrepreneurial self-efficacy in both con-
texts may be due to the idiosyncratic characteristics
of ASOs. Academic entrepreneurs often possess
high levels of scientific knowledge, but insufficient
commercial skills, and consequently might need to
be confident in their entrepreneurial capabilities in
order to feel able to recognise opportunities in any
type of context. Furthermore, in a creation context,
these market deficiencies and the high level of uncer-
tainty, lead to academic entrepreneurs needing high
levels of confidence in their entrepreneurial abili-
ties to co-create opportunities (Angel Ferrero and
Bessiere, 2016).

Previous managerial experience is the most sig-
nificant factor in a discovery context. These findings
indicate that academic entrepreneurs with previous
managerial experience are likely to possess specific
knowledge regarding the competitive nature of the
markets where ASOs operate and, consequently,
will be better equipped to discover opportunities.
However, we found that in a creation context, previ-
ous managerial experience negatively relates to OR
(Neill et al., 2017; Jones and Barnir, 2019). In a cre-
ation context, the use of mental schemes associated

© 2023 The Authors. R&D Management published by RADMA and John Wiley & Sons Ltd.

with previous managerial experience could hin-
der the creative process necessary for OR. Villani
et al. (2017) state that academic entrepreneurs
without managerial experience who are guided by
academic logic are more inclined to possess the spec-
ulation and imagination necessary to create opportu-
nities. This constitutes a relevant finding of our study
since the lack of previous managerial experience has
been considered in the literature as one of the most
important deficiencies of academic entrepreneurs
to recognise and exploit opportunities. Our study
demonstrates that the relevance of this factor depends
on the context in which the ASO operates.

With respect to networks, our results corroborate
that academic networks are relevant in the discovery
context. Since ASOs are created in the university
context, their research colleagues might know their
technology bases and help them discover opportuni-
ties (Ensley and Hmieleski, 2005). TTOs could help
ASOs in the discovery of existing opportunities by
supplying them with training and transfer of expe-
riences (Wright et al., 2007; Khodaei et al., 2022).
Since these networks are close connections to the
ASOs, they could also be expected to play a rele-
vant role in the creation context, given the construc-
tionist nature of the process (Smith et al., 2019).
However, our results confirm that these networks
are not relevant in a creation context. Explanations
for these results could include the possibility that
academic networks may lack the necessary market
knowledge and skills to help ASOs in an uncertain
context, and/or that the overlap of the knowledge
bases of ASOs and academic networks fails to con-
tribute to the creation of opportunities. For its part,
the role of industrial networks for ASOs is relevant
in both contexts. Industrial networks might grant
academic entrepreneurs access to new and comple-
mentary knowledge, providing them with the possi-
bility of redefining the initial opportunities for the
identification of new applications of their techno-
logical platforms (Hannibal et al., 2016; Upson et
al., 2017). In a discovery context, these networks
serve as channels of information regarding changes

R&D Management 2023 13
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-0.00
—-0.16

-0.01
-0.24

-0.04
-0.33

1.04
0.32
0.52
1.25
0.46
-0.13

-1.07
-1.11
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in technology, in market demand, and/or in gov-
ernment policy that may lead to discover oppor-
tunities (Abd Rahim et al., 2021). These results
appear to contrast with the arguments of Smith et
al. (2019) who suggest that certain types of entre-
preneurs might discover and even create opportuni-
ties without needing social links. However, due to
the idiosyncratic characteristics of ASOs, networks
are critical, although the relevance of each type of
network varies with the context.

Lastly, we found a non-significant effect of
entrepreneurial experience in both contexts. Our
evidence differs from the results obtained from
prior research in other types of ventures (Gruber et
al., 2012; Neill et al., 2017; Jones and Barnir, 2019).
Considering this prior empirical evidence, this non-
significant effect might constitute a particular char-
acteristic of academic entrepreneurship. Previous
entrepreneurial experience provides academic
entrepreneurs with generic knowledge regarding
the entrepreneurial process but does not necessarily
supply valuable and specific knowledge for the rec-
ognition of a new opportunity. Another explanation
could be derived from Hmieleski et al. (2015), who
note that prior experience in founding a business
provides knowledge that may be particularly use-
ful when expanding a firm within a stable context.
However, ASOs often face dynamic and complex
contexts that require specific skills and knowledge.
Consequently, previous experience in starting a
business may not be useful for OR in the context of
academic entrepreneurship.

7. Conclusions

Several conclusions can be derived from this study.
First, factors linked to the academic entrepreneur are
critical for OR in both the discovery and creation
contexts, as stated in the entrepreneurship literature,
despite the fact that it had not previously been prop-
erly tested empirically from a contingency approach.
Second, in line with the demands of recent research,
we have demonstrated the need to use a contin-
gency approach, since the factors analysed differ in
relevance depending on the context (Hmieleski et
al., 2015; Neill et al., 2017). Third, although the study
supports the application of premises of discovery and
creation perspectives, the idiosyncratic characteris-
tics of ASOs lead to certain results that are different
from those obtained in the previous literature. Fourth,
our study advances the literature on academic entre-
preneurship since we have demonstrated that ASOs
are heterogeneous and that these firms compete both
in a creation and a discovery context. Finally, there is
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a deficiency in the literature regarding how context
is measured. Following Sarasvathy et al. (2003) and
Zahra (2008), we have created a proxy of discovery
and creation contexts, by considering the technology
and the market of ASOs.

7.1. Limitations and future research areas

Our study also presents certain limitations that may
suggest possibilities for further research. First, the
use of cross-sectional data precludes drawing infer-
ences regarding the causal direction of the relation-
ships analysed. The causal relationships established
are the result of accepting the premises inherent in
the literature. However, future research should focus
on longitudinal study since, with our cross-sectional
data, we remain unable to verify the possibility that
the relationships of causality might also operate in the
opposite direction. Second, the subsample of firms
operating in a creation context is composed of only
35 ASOs. However, a response rate of 30% of the
population was obtained, and the empirical analyses
demonstrated the non-existence of non-response bias.
It is hence possible to infer that the sample is repre-
sentative of the population, and the small size of the
subsample of ASOs in a creation context reflects the
characteristics of the population. Therefore, although
it would have been desirable for the subsample com-
posed of ASOs operating in a creation context to have
been larger, this issue does not invalidate our research.
Third, by taking the idiosyncratic characteristics of
ASOs into account, as well as previous research (Jones
and Barnir, 2019), we have employed perceptual data
to measure the factors that affect OR as well as the
novelty of the technology and the market. However,
we recognise the convenience of using secondary and
objective data to complement subjective measures.
For example, the measure of academic and industrial
networks, may be complemented with the number of
projects, publications and patents the academic entre-
preneur is involved in with colleagues and industrial
agents (Barbieri et al., 2018). Fourth, this study has
focused on those factors that have been more fre-
quently analysed in the literature as antecedents of OR
in discovery and creation contexts. However, we are
aware that the consideration of other characteristics of
the academic entrepreneur, such as creativity (Miranda
et al., 2017a, 2017b) or engagement with knowledge
transfer activities (Barbieri et al., 2018) will enrich
future research. Finally, our data are composed of
ASOs from the Spanish context. Future research could
develop comparative studies of the Spanish context
with other countries to analyse whether the institu-
tional characteristics of different countries could affect
the OR of ASOs.
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7.2. Practical implications

Academic entrepreneurs must be aware of the
importance of including non-academic manag-
ers and expanding their industrial networks to
improve their entrepreneurial skills, to access
information for the discovery of opportunities
and to develop joint actions for the co-creation of
opportunities. Regarding universities, due to their
role circumscribed only in the discovery context,
they should increase the professionalisation of
their entrepreneurship support units to help ASOs
in OR in the creation context. Universities could
play a critical role, by developing specific meeting
programmes with the company CEOs and industry
agents that favour the co-creation process between
the university and industry. Both universities and
policy-makers should establish policies aimed at
increasing the self-efficacy of academic entrepre-
neurs, since greater confidence in their entrepre-
neurial abilities is crucial for OR in both contexts.
Finally, policymakers should promote an entre-
preneurial ecosystem that facilitates not only the
creation of ASOs, but also their development sub-
sequent to their creation, when OR is still crucial.
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Appendix A. Measures

Opportunity recognition in academic spin-offs

knowledge transfer, academic entrepreneurship and,
more recently, international entrepreneurship. She
has published her research in journals such as the
International Small Business Journal, Group Decision
and Negotiation, Industrial and Corporate Change,
Entrepreneurship Research Journal, and Journal of
Engineering and Technology Management.

Opportunity recognition (Clarysse, Tartari, et al., 2011a) a=0.844

Please rate your agreement with the following statements (1 = strongly disagree; 5 = strongly agree):

I frequently identify new opportunities to start up new business

I frequently identify ideas that can be converted in new products or services

I am generally interested in ideas that may materialise into profitable enterprises

Entrepreneurial self-efficacy (Wilson et al., 2007) a=0.775

Please compare yourself to other entrepreneurs you know in the following skill areas (1 = much worse; 5 =much

better):

Being able to solve problems
Being able to manage finances (*)
Being creative

Being able to reach consensus and agreement with other firms and entrepreneurs

Making decisions

Previous entrepreneurial and managerial experience (Bonardo et al., 2010; Cantner and Goethner, 2011; Goethner et

al., 2012)

Please indicate the number of members of the current entrepreneurial team that, previous to their incorporation into

this ASO, had:
Experience starting up a business
Experience working as a manager for a firm

Industry and academic networks (Soetanto and Van Geenhuizen, 2015)

Please indicate the number of contacts that the ASO maintains with each of these actors:

Customers and suppliers
Business advisors

Academic support units (TTOs and university incubators)

Research colleagues

Novelty of the technology (Clarysse, Wright, et al., 2011b)

Please describe the technology/knowledge around which the ASO was founded (1 =1t is completely new technology/

knowledge; 5 =1t is existing technology/knowledge)(+)
Novelty of the market (Autio and Lumme, 1998)

Please describe the market in which the ASO competes (1 =1t is a mature market: customer needs are well defined and
stable; 5 =it is an emergent market: customer needs are not well defined and are changing)

Items marked with (*) were dropped from the final scale; Items marked with (+) were formulated in reverse terms.
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