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ABSTRACT

Using entrepreneurial discovery theory, this study explains how digital applications can drive entrepreneurial
alertness across heterogenous innovation ecosystems. A diverse set of stakeholders have been analyzed when
performing entrepreneurial discovery tasks on a digital platform ecosystem. A quantitative survey-based
experimentation phase with 686 individuals was conducted in two moderate-innovation ecosystems—Greece
and Spain—and two defined as innovation leaders—Scotland and the Netherlands—on the European Innovation
Scoreboard. Based on structural equation models, the findings show that digital applications, including discovery
tasks, facilitate entrepreneurial alertness regardless of the innovation ecosystem in which the user operates.
Additionally, Kruskal-Wallis tests reinforce that the relationship between perceived quality of digital applications
for discovery tasks and perceived entrepreneurial alertness remains significantly positive despite heterogeneity
across stakeholders and innovation ecosystem. Through its psychological foundations, this work reveals how
digital technologies alert any kind of individual to potential entrepreneurial opportunities. It thus contributes to
research on digital economies by evaluating digital technologies’ potential to boost psychological starting drivers
of any entrepreneurial endeavor across innovation ecosystem. Although this study is of interest to a wide range of
stakeholders, it is particularly relevant for potential entrepreneurs and policymakers as an inspiration for new
ideas to strengthen sustainable innovation ecosystems.

1. Introduction

concept has enjoyed a simply phenomenal career in Europe. The beating
heart of this political ambitiousness is the entrepreneurial discovery

The European Commission (EC) introduced the term “Responsible
Research and Innovation” (RRI) to consolidate scientific excellence and
technological implementation to impact Europe’s innovation
ecosystem1 (EC, 2013; Von Schomberg, 2013). RRI aims to promote
smart, sustainable, and inclusive growth that shapes European Union
(EU) growth strategy (EC, 2010, p.11) at different levels of policymaking
(Foray, 2015). Furthermore, RRI strategies follow smart specialization
principles to be eligible to receive financing from different European
structural funds (Foray, 2015; 2013). This smart specialization policy

process that aims to engage a diverse set of actors to discover opportu-
nities (Martinez-Lopez and Palazuelos-Martinez, 2014). RRI and its
impacts on the environment and society, particularly those in line with
democratic principles, and their engagement of a wide range of stake-
holders, from researchers, entrepreneurs, and policymakers to society at
large, have received increasing attention in recent years (Foray, 2015,
2013; Gheorghiu et al., 2016; Mejlgaard et al., 2019).

Overall, innovation ecosystems define a joint effort of a diverse set of
stakeholders in the direction of innovation (Moore, 1996). For instance,
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entrepreneurs supply resources, technologies, products, and services,
policymakers provide enabling conditions and framework, and cus-
tomers build demand and capabilities. Besides the driving force of
engaging a diverse set of actors in an ecosystem, discovering entrepre-
neurial opportunities represents the heart of an entrepreneurial inno-
vation ecosystem (Martinez-Lopez and Palazuelos-Martinez, 2014) via
“a process in which the entrepreneurial actors are discovering and
producing information about new business and innovation activities and
the government is collecting, assessing and transforming this knowledge
into policy action” (Foray, 2015, p. 31). Consequently, within this
ecosystem-based context, a diverse set of stakeholders is engaged in an
ongoing process at the regional and national levels (Gheorghiu et al.,
2016) to help engage thinkers and doers in entrepreneurial settings
(Cavicchi et al., 2014; Santini et al., 2016).

For many decades, the prevailing belief was that entrepreneurial
ideas and thus innovation were created by entrepreneurs. However,
research has shown that innovation can be generated by a much wider
set of stakeholders. Knowledge-based resources in an ecosystem that can
be used for the discovery and exploitation of opportunities significantly
facilitate venture performance (Wiklund and Shepherd, 2003). As
attention to investigating the ways in which individuals dive into
entrepreneurship has grown (Hienerth, 2006; Shah and Tripsas, 2007),
the “one” who identifies this opportunity does not necessarily have to be
the entrepreneur; indeed, it could be any individual engaged in the
process (Tang et al., 2012). Given that users create innovative solutions
for themselves (Franke et al., 2006; von Hippel, 2005), a diverse set of
actors in an ecosystem, including citizens as users, can be a valuable
source of entrepreneurship in the open innovation paradigm (Ches-
brough, 2003), bearing in mind that knowledge is both tacit and local
(Yin et al., 2004). In this way, users as actors become innovators and
entrepreneurs, as Chandra and Coviello (2010) show through illustra-
tions of eBay users who became arbitrage entrepreneurs. Furthermore,
some of the greatest inventions, such as the light bulb, resulted from
collective thought (Hargadon and Bechky, 2006; Leenders and Voer-
mans, 2007). Previous studies have shown that social networks can
accelerate a particular innovation (Perry-Smith, 2006). Thus, inte-
grating a diverse set of stakeholders to identify entrepreneurial oppor-
tunities through entrepreneurial discovery tasks in a digital platform
ecosystem—such as digital applications—has received attention not
only from entrepreneurs but also from policymakers to boost the
entrepreneurial mindset when (re)designing sustainable research and
innovation strategies across Europe (Magro and Wilson, 2018).

With respect to the collective discovery of potential entrepreneurial
opportunities, researchers have sought to advance the idea that the
concept of entrepreneurial alertness, which resides in discovery theory
(Alvarez and Barney, 2007; Alvarez et al., 2013) with substantial psy-
chological and cognitive roots (Chavoushi et al., 2021), engages a pro-
active stance of a diverse set of actors with different prior knowledge,
skills, and experiences (Baron, 2006; Shane, 2003). Digital platform
ecosystems are particularly effective at enabling such multiple actors to
jointly discover and create value for innovations online (Adner, 2006;
Iansiti and Levien, 2004). The present study adopts not only the defi-
nition of Parker et al. (2017)—a digital platform’s central purpose is to
facilitate the integration of resources in economic-driven ecosystems
including third parties to boost the platform’s value—but also Sussan
and Acs’s (2017) conceptual framework regarding the digital entrepre-
neurial ecosystem merging the literature on digital ecosystems (Dini
et al.,, 2011) and the literature on entrepreneurship ecosystems to steer
our knowledge of entrepreneurship in the digital economy (Acs et al.,
2014; Stam 2015a). Thus, the heart of being an entrepreneur applies to
any individual in an ecosystem who seeks “to act on the possibility that
one has identified an opportunity worth pursuing” (Shepherd and
McMullen, 2006, p. 132).

Entrepreneurial alertness represents a key psychological factor in
recognizing entrepreneurial opportunities (Baron, 2006; Gaglio et al.,
2001a,b) and has been studied as a crucial step in any entrepreneurial
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endeavor (Valliere, 2013a) with powerful social and economic impact
(Storr and John, 2015). Different stakeholders execute different activ-
ities, play various roles, and show a range of motivations and capabil-
ities in such ecosystems (Adner and Kapoor, 2010; Baldwin, 2012; West
and Wood, 2013). Digital technology and partnerships in digital entre-
preneurial ecosystems support a diverse set of actors in their endeavor to
create value and facilitate growth (Sebastian et al., 2020). Studies of its
theoretical basis explore the importance of alertness in opportunity
recognition. The latest literature review highlights that the concept of
entrepreneurial alertness has roots in psychology, an area of research
that remains underdeveloped and requires further attention (Chavoushi
et al., 2021).

The notion of “alertness” is interwoven with innovation discovery
perspectives and discovery ontology (Ramoglou and Tsang, 2016). It
differs from related constructs like curiosity. Arikan et al. (2020) showed
that entrepreneurial alertness is not able to fully justify entrepreneurial
choices for opportunity creation. In this context, “curiosity”—as defined
by Berlyne (1978) as a cognitive process of self-stimulation without any
external stimuli—has been discussed as essential to encouraging entre-
preneurial creation processes. Overall, alertness has been uniformly
conceptualized as an antecedent to the discovery of opportunity (Val-
liere, 2013b). However, while alertness allows entrepreneurs to identify
an opportunity, the quality of digital technology to engage a diverse set
of stakeholders has not yet been investigated as ingredients for alertness
or innovation discovery. We do not know if a diverse set of stakeholders
can be alerted to entrepreneurial activities via digital applications on a
digital platform in any kind of innovation ecosystem. Moreover, entre-
preneurial alertness may not always exert a positive influence on en-
trepreneurs. For instance, the specific conditions under which alertness
could negatively impact outcomes are not sufficiently clear. Addition-
ally, Valliere (2013) raised questions that remain unanswered about
why only some individuals are alert to and recognize new business op-
portunities. Through greater insights into this area, it will be possible to
better understand how individuals can be alerted to innovation.

Following the notion that opportunities are identified or generated
(Sarasvathy et al., 2003; Short et al., 2010; Sine and David 2003; Tang
et al., 2012), digital applications for discovery tasks support potential
entrepreneurs in their most important activities, helping them under-
stand the complex environment and engage with stakeholders (Hill and
Levenhagen, 1995). However, few empirical studies have looked
directly at collective entrepreneurial perceptions across different
stakeholders and entrepreneurial innovation activities across nations.
Thus, the present study investigates two different innovation ecosystems
as dedicated units of analysis while embracing their relation to entre-
preneurial alertness as a phenomenon and its theoretical perspectives on
the entrepreneurial discovery theory (cf. Bogers and West, 2012;
Kapoor, 2018). It offers an analysis of how digital applications on a
platform ecosystem shape individuals’ perspectives on entrepreneurial
alertness and examine how actors from different ecosystems, specifically
nations defined as moderate and high innovators, assess the potential of
the digital platform ecosystem to boost alertness for RRI. Consequently,
this work provides empirical evidence to answer the following research
question: How does an innovation ecosystem moderate digital applications’
power to facilitate actors’ entrepreneurial alertness?

Digital technology is used to provide discovery tasks to explore
exogenous objective situations in ecosystems that can be observed and
discovered ex ante in a first step by alerted individuals (Aldrich and
Kenworthy, 1999; Alvarez and Barney, 2007). The study thus provides
empirical evidence of how entrepreneurial collective discovery tasks for
innovation on a digital platform ecosystem boost entrepreneurial
alertness by engaging a diverse set of entrepreneurial actors.

The remainder of the paper is structured as follows. Section 2 de-
scribes the theory and background for developing the hypotheses pre-
sented in Section 3. Section 4 illustrates the methods—including
measurements and a description of the sample under investigation—and
provides validity analysis. Section 5 presents the findings of structural
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equation models and further tests, and Section 6 provides a discussion of
the results’ theoretical and practical implications, avenues for future
research, and study limitations. Section 7 concludes this work.

2. Theory

2.1. The nature of entrepreneurial opportunities and a diverse set of
stakeholders

New entrepreneurial opportunities constitute the backbone of
entrepreneurship, so exploring and exploiting them plays a key role in
innovation ecosystems (Baron, 2006; Short et al., 2010; Tang et al.,
2012). Opportunities are seen as social constructions shaped through
perceptions between a diverse set of individuals and their interactions in
environments (Aldrich and Kenworthy, 1999; Alvarez and Barney,
2007). An opportunity is an image in the mind (Penrose, 1996) that
affects behavior. For instance, being an unsatisfied user with different
experiences, information, or changes in an ecosystem explains how new
opportunities could be discovered (Shepherd et al., 2007; Tripsas,
2008).

To acquire a comprehensive understanding of the role of society in
entrepreneurial discovery, intensive engagement is necessary (Parker
et al., 2014). Previous reviews stress that the academic discourse of
progress dedicated to entrepreneurial opportunities has been con-
strained by crucial elements related to interacting stakeholders (e.g.,
Davidsson, 2015). These achievements are followed by the view that the
construct of entrepreneurial opportunities accepts systematic variation
in the construct definition to elucidate conceptualizations (Wood,
2017). In this paper, the objective perspective of an intuitive and
paradox-free interpretation of existing opportunities in an ecosystem is
followed. The basis of a refined metatheory enables the engagement of
different individuals who make cognitive contact with opportunities
(Ramoglou and Tsang, 2016). In line with Davidsson (2017), this study
focuses on multidimensional and continuous variations leading to the
notion of “agency-intensity.”

The environmental conditions of an ecosystem represent an ingre-
dient of new entrepreneurial opportunities, and Jacobides et al. (2018)
distinguish between “innovation” and “platform” ecosystems. While an
innovation ecosystem focuses on a particular innovation and the group
of supporting actors, a platform ecosystem considers how these actors
use technologies such as platforms. Adner (2006, p. 98) describes an
innovation ecosystem as “collaborative arrangements through which
firms combine their individual offerings into a coherent,
customer-facing solution.” Platforms can operate within large networks
that are not necessarily linked to innovation ecosystems (Adner and
Kapoor, 2010; Nambisan and Sawhney, 2011). Interdependent actors
cooperate to generate innovations (Adner, 2016; Adner and Kapoor,
2010; Kapoor and Lee, 2013), and the innovation ecosystem allows these
actors to engage customers early for joint discovery (Adner, 2016).

2.2. The multidimensional model as a conceptual foundation for
entrepreneurial discovery theory

This work is built on the entrepreneurial discovery theory developed
by Murphy (2011), who describes a model with two orthogonal axes: the
deliberation and serendipity axes. These two dimensions yield four
quadrants: eureka, deliberate search, legacy, and serendipitous discov-
ery. The deliberation axis indicates the degree to which focused activity,
search, and investigation lead to the discovery of an opportunity. The
serendipity axis indicates the degree to which an opportunity’s discov-
ery is unexpected and surprising (Murphy, 2011). Murphy (2011) makes
clear that the multidimensional model goes beyond the oft-discussed
matter of whether opportunities are formed through creation or dis-
covery. Therefore, the study follows the notion of stakeholders’ altering
roles and associated patterns within platform-based ecosystems, which
represent a characteristic of ecosystems (Iansiti and Levien, 2004). This
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is especially pertinent for digital platforms; Baldwin and von Hippel
(2011) suggest that innovation on such platforms is open to any indi-
vidual willing to engage in cooperative innovation (Gawer, 2014).

2.2.1. Eureka (high serendipity/high deliberation)

In the entrepreneurial discovery framework, high serendipity implies
that opportunities are accidental, surprising, and unexpected. Even
when large levels of deliberation shape an opportunity, uncertainty can
still be high for its future evolution in complex environments. As a
consequence, opportunity implies facets of luck and purpose (Murphy,
2011) that any individual can execute. Although the discovery theory
focuses on the entrepreneur’s thoughts and actions, the research stream
that shows that innovation can be generated by a diverse set of stake-
holders, including users, is followed. In recent years, greater attention
has been paid to investigating the ways in which individuals dive into
entrepreneurship (Hienerth, 2006; Shah and Tripsas, 2007). Given that
users create innovative solutions for themselves (Franke et al., 2006; von
Hippel, 2005), a diverse set of stakeholders, including citizens as users,
can be a valuable source of entrepreneurship in the open innovation
paradigm (Chesbrough, 2003), bearing in mind that knowledge is both
tacit and local (Yin et al., 2004).

2.2.2. Deliberate search (low serendipity/high deliberation)

Centers on thoughtful searches, which are based on the abilities to
search and manage information as drivers of entrepreneurial discovery
(Fiet, 2002; Shaver and Scott, 1991). Eager individuals increase the
likelihood of business ideas when systematically searching in familiar
environments (Fiet, 2002; Fiet et al., 2004). The basis of the systematic
search view is that identifying opportunities relies on matching the data
an individual already has with a specific idea that may be found through
systematic searching (Fiet, 2002; Tang et al., 2012). Fiet (2007) makes
clear that not all actors search for opportunities, but those who do search
systematically for opportunities discover more of them. Overall, this
literature stream argues that the deliberations and actions of entrepre-
neurial activities shape the foundation for entrepreneurial opportu-
nities. In this context, research largely focuses on searching, meaning
that alert individuals systematically scan the environment for competi-
tive imperfections caused by environmental changes. Thus, an alerted
individual who discovers opportunities needs to collect and analyze data
to evaluate the risk-return ratio associated with an entrepreneurial op-
portunity (Keh et al., 2002).

Overall, the quality of stakeholder participation is significant in
exploring, exploiting, and accepting the knowledge of entrepreneurial
opportunities in markets and networks (Cheng et al., 2013; Ommen
et al., 2016). Ommen et al. (2016) examined 220 different enterprises
using “fuzzy set qualitative comparative analysis” to explore the re-
lations of six dimensions of participation quality: task-related resources,
early involvement, degree of influence, transparency of processes,
incentive mechanisms, and voluntariness of participation. The outcome
shows that the positive engagement of stakeholders is characterized by
complex relations between participation quality dimensions (Ommen
et al., 2016). These dimensions form the basis of this work, which fo-
cuses on examining online mechanisms for entrepreneurial discovery in
ecosystems.

2.2.3. Legacy (low serendipity/low deliberation)

An opportunity can also be shaped by the regulations or laws in an
ecosystem. For example, policymakers discuss future changes that might
affect industry sectors and jurisdictions, which allow entrepreneurs to
anticipate them. As such, responding to policies and regulations requires
an amendment that does not require a high level of deliberation (Mur-
phy, 2011). Thus, this study is based on the discovery theory of oppor-
tunities, which refers to discovering knowledge production at the
ecosystem level. In this context, alertness provides essential knowledge
about conditions in the ecosystem. This knowledge may be about
policy-driven, legal, technological, or market developments that
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interfere with new opportunities for greater value creation (Valliere,
2013Db). Individuals (re)construct information and judge the opportunity
quickly, before the window of opportunity closes (Taylor, 1981).
Essentially, judgment and evaluation represent types of filters that help
identify patterns that will be recognized and attended to (Reed, 2004).
Such judgments help individuals generate insights into the value of
discovered information that others are overlooking. Making judgments
gives us a sense of the opportunities that exist (Kirzner, 1997; Yu, 2001)
and helps us choose from many options. Often recognized as business
acumen, judgments help us visualize the future, including practical
business opportunities (Kirzner, 1985). These judgments are based on
patterns to find niches (Dutta and Crossan, 2005; Tang et al., 2012).

Further, based on Kirzner’s (1979) definition of the theory of alert-
ness, differences in perceptions and interpretations that are central to
opportunity assessments will vary among different stakeholders because
of variations in the characteristics of the schema (e.g., content, activa-
tion, degree of complexity, and quality). Based on prior innovation
literature, this “alertness schema” intensifies one’s awareness of entre-
preneurial opportunities that have commercialization potential, which
is similar to the differentiation between invention and innovation. In-
vention encompasses opportunity identification, which converts to an
innovation when the invention is enhanced with economic potential
(Gaglio and Katz, 2001; Kirzner, 1979; Schumpeter, 2006).

2.2.4. Serendipitous discovery (high serendipity/low deliberation)

Which refers to the concept of entrepreneurial alertness, is based on
the idea of individuals being attuned to pre-existing opportunities and
market discontinuities (Alvarez and Barney, 2007). In discovery situa-
tions, individuals must be alert to (exogenous or endogenous) conditions
that support the development of opportunities. The traditional alertness
concept takes a more critical and realist epistemological stance and
consequently places more importance on discovered opportunities
(Alvarez and Barney, 2010).

Personal awareness and insights are connected to unveiling new
opportunities (Kirzner, 1999; Kaish and Gilad, 1991). For some people,
alertness—as a process and perspective—offers a way to become more
aware of changes, shifts, opportunities, and valuable possibilities
(Kirzner, 1973, 1979, 1985). The schema for “development” and
“alertness” help people systemize and understand knowledge domains
connected to new entrepreneurial opportunities (Gaglio and Katz,
2001). As a result, the scale of alertness allows one to include a sub-
stantial understanding of how ideas are started and concluded (Tang
et al., 2012), such as how individuals discover opportunities for new
profitable products or services (Baron, 2004; Mitchell et al., 2007; Tang
et al., 2012). This study builds on this research stream by supporting the
notion that entrepreneurial discovery tasks in an ecosystem facilitate
entrepreneurial alertness.

Entrepreneurial thinking shapes the assessments of opportunities
(Holcomb et al., 2009). Ketchen et al. (2007) argue that cooperative
innovation, in which individuals from different-sized organizations
share ideas, knowledge, and expertise, supports entrepreneurship. On
the one hand, rather small entities use creativity to generate innovation
while minimizing their responsibilities because of their size. On the
other hand, large organizations explore opportunities outside their
traditional business practices because they have slack resources on
hand. These perceptions and interpretations can vary based on schema
attributes that can be accurately identified in complex situations unre-
lated to the available information that shapes the habitual schema ac-
tivators (Bargh, 1989; Fiske and Taylor, 2013; Gaglio and Katz, 2001).
Moreover, evidence provided by Bargh and Pratto (1986) shows that the
habitual use of a specific schema creates activation without an in-
dividual’s intentional or attentional control: habitual use describes how
alert entrepreneurs “notice without searching.”

Fig. 1 depicts how entrepreneurial opportunities can be discovered
by a diverse set of alerted stakeholders in an innovation ecosystem via a
platform-based ecosystem.

Technovation 118 (2022) 102384
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Policymakers have called for the greater engagement of different
stakeholders in developing and implementing RRI strategies (McAdam
et al., 2018). A stakeholder perspective implies a focus on those who
assess and value opportunities and entrepreneurs who shape future
products and services for society at large. Different stakeholder
engagement strategies influence the overall performance of participa-
tory innovation processes (Ommen et al., 2016). Amabile and Kramer
(2011) stress that it is essential for engaged stakeholders to recognize
progress in their meaningful work. The more an individual sees meaning
and progress, the more productive he or she becomes because innovative
behavior correlates positively with implementation possibilities (Birdi
et al.,, 2016; Ommen et al., 2016). Gheorghiu et al. (2016) suggest that
foresight-based tools could increase both the awareness of entrepre-
neurship and the engagement of different stakeholders. Foresight
methods on digital platforms allow for the selection of (self-)reflective
and collaborative entrepreneurial activities. Legitimacy should be built
on creating a transparent research and innovation ecosystem, making it
a process that allows for joint expectations of that ecosystem (Gheorghiu
et al., 2016). One such digital application is vision sharing (digital appli-
cation under investigation #1), which allows a diverse set of stakeholders
to create a common visual understanding for joint engagement.

Fostering relationships between different stakeholders through
engagement activities can be used to overcome barriers present in an
ecosystem. Engaged stakeholders can establish trust and increase the
prospects of successful collaboration (Wall et al., 2017). Previous
research on policy and innovation processes has stressed that successful
stakeholder participation is characterized by an interaction of quality
dimensions for participatory innovation processes (e.g., Abelson and
Gauvin, 2006; Rowe and Frewer, 2004, 2005). This work follows
Ommen et al.’s (2016) approach to measuring the quality of stakeholder
participation, which covers “early involvement,” ‘satisfaction,”
“task-related resources,” “degree of influence,” “transparency of pro-
cesses,” “i ” “voluntariness,” and “implementa-

»

incentive mechanisms,
tion.” Discovery tasks using web-based applications on a platform
ecosystem can be a means to achieve such usability. During develop-
ment, usability requires both a user interface focus and an organiza-
tional focus, while a continuous engagement of stakeholders represents
a key driving force for successful discovery tasks (Uldall-Espersen and
Frokjeer, 2007). Amabile and Kramer (2011) provide recommendations
regarding appropriate settings consisting of transparent and meaningful
aims, sufficient resources, and helpful colleagues to motivate a person to
participate in innovative discovery tasks (Burroughs et al., 2011).
Different stakeholders in the process of entrepreneurial discovery
can use methods such as alert search and scanning to be unconventional
and persistent in examining new ideas (Busenitz, 1996; Tang et al.,
2012). There are various ways to facilitate an entrepreneurial “strategic
radar” (Gheorghiu et al., 2016). For example, Schoemaker et al. (2013,
p. 816) suggest “a scenarios-based system for integrating the scanning as
well as monitoring of external signals, the assessment of possible stra-
tegic responses, and any follow-up probes to amplify interesting sig-
nals.” For instance, an application such as regional assets mapping (digital
application under investigation #2) and research infrastructure mapping
(digital application under investigation #3) enable a better understanding
of the existing regional assets and key players for opportunity identifi-
cation. Furthermore, exploring clusters, incubators, and innovation eco-
systems (digital application under investigation #4) help better define
niches for creating a competitive advantage and understand business
needs. Finally, the regional scientific production profile (digital application
under investigation #5) is based on bibliometric analysis and enables the
exploitation of the latest research results for innovation. A sensory store
boosts the enhancement of an individual’s knowledge (Fuchs, 2001).
While tacit knowledge can be developed through experience in a specific
domain (Dimov and Shepherd, 2005), explicit knowledge is shareable
information that is exterior to any one person. Based on psychological
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principles, the explicit and tacit knowledge of an individual shapes the
integration and accumulation of novel information and supports
adjustment to changing situations (Weick, 1996). Thus, any stakeholder
should be able to scan and search for solutions to answer open entre-
preneurial questions. Because no systematic strategy is in place (Kirzner,
1979), an individual will usually explore many options (Tang et al.,
2012).

When scanning and searching, any individual can connect and
associate knowledge that is crucial to the sphere of innovation discovery
(Alvarez and Barney, 2002). Association and connection represent an
individual’s ability to link unconnected discovered information and
knowledge for innovation. The creativity of individuals and their ability
to discover during association (Shalley, 1995) allows people to under-
stand complex systems while uncovering relationships (Lehrer, 2008;
Tang et al., 2012). When detecting something unexpected, individuals
alter existing schemata (Gaglio and Katz, 2001). Baas et al.’s (2008)
meta-analysis shows that high activation levels and a focus on aspira-
tions enhance entrepreneurial creativity (Higgins, 2006; Tang et al.,
2012), which is key for entrepreneurial discovery when engaging a
diverse set of stakeholders. Overall, entrepreneurial alertness allows
individuals to connect the dots when searching and scanning the envi-
ronment to analyze the usefulness of newly linked information (Tang
et al., 2012).

Moreover, by using assessment and estimation when an opportunity
emerges, individuals tend to judge (Shepherd and McMullen, 2006), and
this judgment consists of two phases. The first occurs if one relies on a
possible opportunity that exists for somebody, such as a third-person
opportunity (Shepherd and McMullen, 2006). The second relates to
benefits for the judging person (Tang et al., 2012). Different stake-
holders are engaged in the discovery process. Therefore, when a po-
tential entrepreneur believes that an entrepreneurial opportunity could
be positive and beneficial, that entrepreneur will also evaluate his or her
own willingness to face uncertainties. Shepherd and McMullen (2006)
claim that the theory of alertness posited by Kirzner (1999) focuses on
the business idea evaluation phase and concentrates on judging novel
shifts, information, or changes and on deciding whether they would
reflect a business opportunity with potential profits (Tang et al., 2012).

Tang et al. (2012) claim that a vital final element of entrepreneurial
alertness is judgment, which extends the limitations of alertness to
include evaluation. Recent studies stress that entrepreneurial alertness
predicts entrepreneurial behavior. Li et al.’s (2020) study of a sample of
346 Chinese students reports that entrepreneurial alertness, among
other factors, significantly influences entrepreneurial behavior. Another
study in South Africa surveying 120 small businesses found that entre-
preneurial alertness predicts economic growth (Urban, 2019). Based on
the above line of argumentation, using digital applications is expected to
make users alert to specific content; if a variety of stakeholders perceive
digital applications for discovery tasks to be useful and meaningful in
the entrepreneurial discovery process, they will have higher perceived
levels of how those discovery tasks facilitate the entrepreneurial alert-
ness of any individual. This hypothesis supports the notion that dis-
covery tasks in a platform ecosystem can first draw attention to
third-person opportunity and then evaluate first-person opportunity
(Shepherd and McMullen, 2006). Applications designed for the entre-
preneurial process are expected to positively foster entrepreneurial
alertness. Thus, the following hypothesis is offered:

H1. Perceived quality of digital applications for entrepreneurial dis-
covery tasks facilitate perceived entrepreneurial alertness.

Because opportunity is a fundamental concept in entrepreneurship
(Shane and Venkataraman, 2000), the probability of identifying op-
portunities is contingent upon an individual noticing variation(s) of
some kind in the environment (Valliere, 2013b). Recent research has
highlighted the effect of available resources in the entrepreneurial
process and the capacity to respond quickly and effectively to changes in
the environment (Baron, 2008). In particular, Baron (2008) suggests
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that since affect has a significant impact on perception, affect is asso-
ciated with alertness and opportunity recognition. Affects in the envi-
ronment and thus in one’s perceptual fields increase one’s capability to
detect a wide range of incidents (Matlin and Foley, 2001), which
strengthens the impact of alertness on opportunity recognition.

Alertness is an ingredient in the entrepreneurial cognition process
and represents sensitivity to new opportunities (Alvesson and Busenitz,
2001; Mitchell et al., 2007b). Being alert also means associating and
connecting information about the environment, corresponding with
Kirzner’s (1999) later work on alertness. Alertness is a continuous pro-
cess, and individuals scan and search the ecosystem several times to
further illuminate the newly sought and connected information and
determine its usefulness in an ecosystem. After scanning and searching
the environment and connecting information, they will assess whether
their newly conceived knowledge fits into current cognitive frameworks
for business opportunities (Baron, 2006). Thus, as a logical argument it
seems that the more entrepreneurial and innovation-friendly an
ecosystem is, the faster this process can be executed by alert individuals.
In other words, a nation with a high-scoring innovation ecosystem
provides a more attractive environment for exploring and exploiting
entrepreneurial opportunities. Thus, alertness may be expected to be
linked to the environment.

In line with the above argumentation, perceived alertness levels are
expected to relate to the strengths and weaknesses of national innova-
tion ecosystems. An entrepreneurial individual responds to economic
changes in a dynamic and uncertain environment. Decision criteria,
available resources, and value creation goals support the individual in
making decisions (Gaglio, 2004). The European Innovation Scoreboard
provides a comparison of innovation performance between EU member
states and selected third countries. The relative strengths and weak-
nesses of national innovation ecosystems are identified based on four
main types of indicators: framework conditions, investments, innovation
activities, and impacts (EC, 2017). Consequently, opportunities are
viewed as social constructions shaped through perceptions individuals
have of their environments (Aldrich and Kenworthy, 1999; Alvarez and
Barney, 2007). Building on Kirzner’s (1973, 1979) efforts and those of
Kaish and Gilad (1991), the present study treats individuals who are
more alert as having a “unique preparedness”; they are consistently
scanning the environment to search for new information and changes, so
the innovation ecosystem impacts the discovery of alerted individuals
when using online applications. Overall, changes in the environment
provide some explanations for how opportunities develop (Gaglio and
Katz, 2001; Shane, 2000b; Shepherd et al., 2007; Tripsas, 2008). Thus, a
nation’s innovation ecosystem is expected to shape an individual’s
alertness level:

H2. The innovation ecosystem moderates the relationship between
perceived quality of digital applications for discovery tasks and
perceived entrepreneurial alertness.

Fig. 2 illustrates the research model under investigation. While hy-
pothesis 1 focuses on the stakeholders’ perceived quality of the digital
applications for discovery tasks to facilitate entrepreneurial alertness,
hypothesis 2 investigates the moderating effect of a nation’s entrepre-
neurial innovation ecosystem on entrepreneurial alertness. In this
context, stakeholders assess the efficacy of the platform ecosystem
through the stakeholder engagement quality dimensions of digital ap-
plications for discovery tasks, which are linked to alertness for entre-
preneurial discovery. Perceptions of innovation and platform
ecosystems are linked with perceptions of entrepreneurial alertness
based on a multidimensional model of discovery theory.

4. Methodology
4.1. Study design

This paper tackles different levels of analysis, such as digital



K. Fellnhofer

applications on a platform ecosystem, individual cognitive variables,
organizations, diverse stakeholders, and national ecosystems. Because
data collection and operating were performed at different levels of
analysis, this multilevel analysis requires a specific methodological
tradition that links the theory to the specific measures and subsequent
analysis. For this purpose, Scott et al.’s (2013) recommendations
regarding multilevel models that account for different levels were
considered. In this study context, the survey respondents are nested in
different nations.

The digital applications and technology and the data were elaborated
and collected during the European-funded project ONLINE S3 (www.on
lines3.eu), which aimed to develop an e-policy platform augmented with
a toolbox of applications to assist European stakeholders in elaborating
or revising their smart specialization policies and RRI strategies. Thus,
within this project all participants were recruited via a tailor-made
stakeholder engagement strategy in each nation for RRI workshops to
test 29 applications. However, the present study focuses on five appli-
cations that are especially relevant for entrepreneurial discovery. More
precisely, individuals representing all four types of the quadruple helix
of stakeholders (i.e., actors from government, academia, industry, and
civil society) to promote a democratic decision-making approach for RRI
(Carayannis and Campbell, 2009). Each workshop consisted of approx-
imately 15 individuals roughly equally divided among researchers, en-
trepreneurs, policymakers, and civil society, who assessed the discovery
tasks on the platform ecosystem. Although the digital applications are
self-explanatory, the workshop participants were introduced to and
shown how to use them. Workshop leaders provided general informa-
tion about the ONLINE S3 project and the region-specific workshops for
using the digital applications and invited stakeholders in their individ-
ual networks to participate. After each workshop, the stakeholders
present completed the survey.

4.2. Data and sample

The total sample for this empirical work involves a single
questionnaire-based survey carried out between November 2017 and
February 2018 in Scotland (United Kingdom, UK),> Greece, the
Netherlands, and Spain. A piloting data collection of 74 interviews
informed the constructs used, but those results are not part of this report.
The main study under investigation involved 686 individuals, with
stakeholder participation roughly equally distributed by type (28.1%
researchers, 26.4% policymakers, 22.7% entrepreneurs, and 22.7% cit-
izens) and in terms of gender (43.3% males and 56.7% females).
Participation by nation was as follows: 29.6% from Scotland/UK, 9.3%
from Greece, 30.5% from the Netherlands, and 30.2% from Spain; 0.4%
did not identify a region. Just over half (53.6%) of all participants had
less than 10 years’ work experience, and 46.4% had more. In terms of
hours spent using the web-based applications contained the study,
58.5% used them for less than 2 h and 41.5% for more than 2 h. Finally,
in terms of hours spent using web-based applications for RRI activities,
36.2% used them for less than 2 h and 63.8% used them for more than 2
h, thus indicating the experience level of the stakeholders. The digital
applications under investigation are provided on a platform ecosystem
(www.onlines3.eu), and the analytics of the platform indicated that the
applications had 4873 viewers, of whom 4301 were unique. From
November 2017 to December 2018, the average user spent approxi-
mately 125 s, or approximately 2 min, using each application. Table 1
depicts the sample characteristics.

In terms of multilevel analysis, this study investigates countries with
moderate- and high-innovation ecosystems. While Greece and Spain

2 Pparticipants in this study were based in Scotland which is a country of the
United Kingdom (UK). Thus, Scotland was chosen as a subset of the UK when it
comes to the European Innovation Scoreboard. This study was carried out
before Brexit occurred.
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represent moderate innovators, Scotland and the Netherlands are
innovation leaders according to the European Innovation Scoreboard
(EC, 2017). Overall, 39.5% of stakeholders were engaged from
moderate-innovation ecosystems and 60.5% from high-innovation
ecosystems.

4.3. Definition and measurement of the variables

4.3.1. Independent and dependent variables

Digital applications for discovery tasks. In this study, five digital ap-
plications for discovery tasks are investigated. Although 29 applications
were used by a diverse set of stakeholders in the ONLINE3 project, the
present study focuses on those applications that are most relevant for the
entrepreneurial discovery process: (1) vision sharing allows actors to
create visually attractive infographic material to strengthen stakeholder
engagement; (2) regional assets mapping integrates a variety of relevant
resources into a single tool that enables actors to better understand
existing regional assets; (3) research infrastructure mapping maps research
infrastructures and related key players at the regional level; (4) clusters,
incubators, and innovation ecosystems help better define local business
needs and niches in which regions have a competitive advantage; and
(5) regional scientific production profile uses publication data to describe
an area’s scientific activity. These applications provide guidelines to
boost entrepreneurial discovery based on knowledge production,
stakeholder engagement, and entrepreneurial action through collabo-
rative decision-making. Based on reliability tests and factor analyses
(communalities were below 0.4), three of the initial eight candidate
applications were excluded, leading to five applications that were cho-
sen based on the entrepreneurial discovery process obtained from the
smart specialization policy concept. The following applications were
eliminated from this investigation: (1) specialization indexes produce
technological and economic measures to understand the unique entre-
preneurial position of the available regional technological and economic
activities in global value chains; (2) focus groups provide help
throughout the entrepreneurial discovery process through facilitators
that organize and manage co-creation events and communicate relevant
issues; and (3) debate at a glance assists actors with engaging a diverse set
of stakeholders in decision making to exploit identified entrepreneurial
opportunities and communicate the resulting vision to them.

Perceived application’s quality dimension as independent variable.
Regional and national European policymakers follow policy principles
to design and implement RRI strategies for smart specialization to
ensure they are eligible to receive money from a variety of European
structural funds (Foray, 2015; 2013). The present study takes advantage
of the results of previous policy and innovation processes research (e.g.,
Abelson and Gauvin, 2006; Rowe and Frewer, 2004; 2005) that em-
phasizes that successful stakeholder participation is influenced by
quality dimensions that enable a better design of public participatory
processes for innovation. Ecosystems tend to be influenced by
platform-based architectures (Baldwin, 2018, 2019; Gawer, 2014;
Jacobides et al., 2018; Kapoor and Agarwal, 2017). The 30-item scale for
stakeholder participation quality measurement devised by Ommen et al.
(2016) was modified to evaluate the digital applications on a
platform-based architecture for discovery tasks. The original items were
grouped into the following variables: “early involvement,” “satisfaction,
” “task-related resources,” “degree of influence,” “transparency of pro-
cesses,” “incentive mechanisms,” “voluntariness,” and “implementa-
tion.” The perceived quality of applications relies on the concept of
“usefulness,” “level of satisfaction,” and “ease of use” (Davis, 1989;
Lund, 2001; Rojas and Macias, 2013). Perceived usefulness is defined as
“the degree to which a person believes that using a particular system
would enhance his or her job performance” (Davis et al., 1989, p. 320),
while the word useful is defined as “capable of being used advanta-
geously” (Davis et al., 1989, p. 320). Overall, perceived usefulness in-
dicates a decent relationship between use and performance.
Additionally, according to Davis, “perceived ease of use” explains “the

2 .
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degree to which a person believes that using a particular system would
be free of effort” (1989, p. 320); applications that are easy to learn and
use tend to increase the level of user satisfaction. With this foundation,
participants assessed the quality of the digital applications on a Likert
scale from 1 (--) to 5 (++) by rating the following four questions or
statements: “How user-friendly is this application?*; “How useful is this
application?*; “How likely are you to use this application in future?*;
and “The application can be used in various contexts (e.g., they are
flexible, can be used for projects, funding applications, etc.).” Not all
participants assessed all five applications. 0 indicated missing data.
Cronbach’s alpha was used to examine the internal consistency of this
variable and achieved a reliability value of 96.8% (mean = 3.623, SD =
5.761, o« = 0.826), which indicates a sufficient level of internal
consistency.

European innovation ecosystem as moderating variable. Ecosystems
differ in terms of the linkages between actors (Adner and Kapoor, 2010;
Ganco et al.,, 2019) and the power and position of multilateral re-
lationships (Adner, 2016; Kapoor and Lee, 2013). Thus, Davidsson’s
(2015) concept regarding “external enablers,” which can create eco-
nomic activities but cannot ensure venture success, was applied. By
including external enablers, this work recognizes environmental con-
ditions (Eckhardt and Shane, 2013; Shane, 2012). The European Inno-
vation Scoreboard is used to compare innovation performance between
Member States in the EU and selected third countries; it examines the
relative strengths and weaknesses of national innovation ecosystems
using an interactive tool that visualizes different profiles and indicators.
The methodology relies on four main types of indicators—framework
conditions, investments, innovation activities, and impacts—and 10
innovation dimensions that capture 27 indicators. The unweighted av-
erages of these 27 indicators make up the Summary Innovation Index,
which indicates the performance of European national innovation sys-
tems. The European nations are then categorized into four performance
groups—innovation leaders, strong innovators, moderate innovators,
and modest innovators—based on their average performance scores on
the Summary Innovation Index. Innovation leaders are countries whose
performance is more than 20% above the EU average; in the sample for
this study, the innovation leaders are Scotland and the Netherlands, and
the moderate innovators—nations with a performance between 50%
and 90% of the European average—are Greece and Spain (EC, 2017).
This comparison between innovation leaders and moderate innovators
enables the assessment of the innovation’s ecosystem impact on in-
dividuals’ alertness in the entrepreneurial discovery process. The index
from 2017 has been used as a baseline because samples were gathered in
2017 and 2018.

The United Kingdom for Scotland (1). The performance of the United
Kingdom as an innovation leader grew over time by 11.7% relative to
that of the EU in 2010. The relative strengths of the innovation
ecosystem are attractive research systems, human resources, and
employment impacts; its relative weaknesses are innovators, finance and
support, and intellectual assets (EC, 2017).

Greece (2). Over time, Greece’s performance as a moderate innovator
improved by 0.7% in relation to that of the EU in 2010. The comparative
strengths of its innovation ecosystem are innovators, attractive research
systems, and human resources, while the comparative weaknesses are an
innovation-friendly environment, intellectual assets, and finance and
support (EC, 2017).

The Netherlands (3). Over time, the performance of the Netherlands
as an innovation leader rose by 10.4% in relation to that of the EU in
2010. The comparative strengths of the Dutch innovation ecosystem are
attractive research systems, human resources, and linkages. The relative
weaknesses are firm investments, sales impacts, and intellectual assets
(EC, 2017).

Spain (4). Spain’s performance as a moderate innovator declined
over time by 1.8% relative to the EU in 2010. The comparative strengths
of Spain’s innovation ecosystem are human resources, innovation-
friendly environments, and attractive research systems; its
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comparative weaknesses are innovators, linkages, and finance and
support (EC, 2017). Table 2 shows the sample correlation.

Entrepreneurial alertness as a dependent variable. A modified version of
the entrepreneurial alertness scale from Tang et al. (2012) was applied.
On a seven-point Likert-type rating ranging from 1 (strongly disagree) to
7 (strongly agree), participants were asked to assess the following
statements: “The applications help the user acquire relevant information
for new business ideas”; “The applications provide the user with helpful
source material to scan for potential new business opportunities”; “The
applications help the user identify new relationships which could lead to
potential business opportunities”; “The applications help the user to see
the bigger picture when identifying potential business opportunities™;
“The applications help the user come up with new ideas and approaches
to existing problems”; “The applications help the user see connections
between previously unconnected pieces of information”; “The applica-
tions help the user to be more alert to and aware of potential opportu-
nities”; “The applications help the user to distinguish between potential
high-value opportunities and low-value opportunities”; “The applica-
tions help the user filter out insignificant information in order to make
decisions.” Thus, the applied scale comprises variables under “scanning
and search,” “association and connection,” and “evaluation and judg-
ment,” discussed by Tang et al. (2012). Despite the reduction in items
and modification for digital applications, the reliability of the scale re-
mains high (see confirmatory factor analysis in Table 3). Cronbach’s
alpha achieved a reliability value of 96.3% (ax = 0.962), with all vari-
ables meeting the suggested threshold of 0.70 (Hair et al., 1995; Nun-
nally, 1979; Sparkman et al., 1979). Thus, per Loewenthal (2004), the
scale is a suitable tool.

4.3.2. Control variables

Stakeholder participation was controlled for if stakeholders from
different communities (academia, entrepreneurs, politics, and society at
large) differed in their perceptions; additionally, the analysis controlled
for gender and age. Perceptions were expected to differ between males
and females and between certain age groups. While younger people
might be more familiar with a web-based approach, older people might
be cautious or less comfortable in that regard. Length of work experience
(in years) was also controlled for. Prior knowledge reflects an individual’s
distinctive information, and experience in participation in smart speciali-
zation for RRI offers one the capacity to contribute (Shane and Ven-
kataraman, 2000; Venkataram, 1997). Next, average hours of engagement
were controlled for to explore the impact experience had on perceptions.
This type of knowledge is a vital part of intellectual performance and
increases the possibility of identifying opportunities (Gimeno et al.,
1997; Shane, 2003). The identification of opportunities supports the
integration and accumulation of novel knowledge and the integration
and adjustment to new circumstances (Weick, 1996). Prior knowledge is
vital to identifying opportunities (Shane 2003; Tang et al., 2012).
Knowledge and experience have been highlighted as significant factors
empowering people in strengthening their cognitive abilities (Becker,
1964). Industry and start-up experience can be a key factor in increasing
entrepreneurs’ alertness to identifying new opportunities, and alertness
level can be affected by active involvement, cognition, action, and
experiential learning (e.g., Corbett, 2005; Dutta and Crossan, 2005;
Lumpkin and Lichtenstein, 2005; Tang et al., 2012).

4.4. Confirmatory factor analysis

Confirmatory factor analysis (CFA) using maximum likelihood esti-
mation was carried out with AMOS 27. The CFA tested how well the
variables represent theoretical constructs. Items load on their respective
construct, and a minimum of correlation between error variances within
a construct was allowed for (Hair et al., 2010a,b). Overall, the research
model fits the data very well (y2 = 760.497; x2/df = 2.43; CFI = 0.932;
TLI = 0.917; IFI = 0.932; RMSEA = 0.046). All factor loadings are sig-
nificant (t > 3.1; p < 0.001), square multiple correlation (SMC) values
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are greater than 0.30 (Bagozzi and Yi, 1988), and all Cronbach’s alphas
are greater than 0.6 (Hair et al., 2010; Nunnally, 1979). To achieve
construct reliability, a value of CR > 0.6 is met, and the average variance
extracted (AVE) is greater than or equal to 0.5 to achieve this validity
(Fornell and Larcker, 1981). All Kaiser-Meyer-Olkin measures of sam-
pling adequacy are greater than 0.5 (Kahn et al., 2007), and all de-
terminants of the constructs’ correlation matrix are greater than the
necessary value of 0.00001. Finally, all significant values reveal that
suitable correlations exist in the dataset (Bartlett, 1937). Table 3 out-
lines the CFA.

5. Results
5.1. Descriptive results

Tables 3 and 4 display the descriptive statistics, showing the mean,
standard deviation, and bivariate correlations acquired for each vari-
able. As the table shows, there was greater participation by women than
men: 297 males and 389 females. At the same time, gender is correlated
with work experience, age, experience in smart specialization, and
experience in using the applications. Overall, as expected, experience is
positively associated with age.

5.2. Test assumptions, method and statistical interpretation

The established statistical technique of structural equation modeling
(SEM) using AMOS 27 was applied by providing an adequate sample
size, and the data met distributional assumptions. The maximum like-
lihood method is the most common way of estimating parameters and
computing model fit; it requires multivariate, normally distributed,
continuous variables. The model fit—y2 = 760.497; y2/df = 2.43; CFI =
0.932; TLI = 0.917; IFI = 0.932; RMSEA = 0.046—is adequate. Ac-
cording to Hu and Bentler (1999), the threshold values for model fit are
above 0.90 for the CFI, IFI, and TLI, and below 0.07 for RMSEA.

Entrepreneurs are not only entrepreneurial in their core activities,
but also in how they access resources; they thus often operate in net-
works that cross national boundaries. For instance, due to dual citi-
zenship, they may be able to access funds in other countries as a result of
a transnational regulatory structure (such as the EU). To test whether the
nation state is the most appropriate category within which individual
entrepreneurial behavior is connected to embeddedness in ecosystems,
the differences between the investigated regions were analyzed across
several variables. For example, the Shapiro-Wilk test was used to
determine if the population was normally distributed; significant values
were found in all four regions. Statistics for testing populations’
normality indicate that all data deviate significantly from a normal
distribution (Scotland: 0.978, df = 203, p < 0.001; Greece: 0.897, df =
64, p < 0.001; Netherlands: 0.960, df = 209, p < 0.001; Spain: 0.963, df
= 207, p < 0.001). Fig. 3 illustrates the results.

Following the Shapiro-Wilk test, the non-parametric Kruskal-Wallis
test was used to explore whether the variables under investigation differ
significantly between nations and moderate and high innovator eco-
systems. The results indicate that all four regions (df = 3) are signifi-
cantly different according to Kruskal-Wallis H (KWH) in the following
dimensions: engaged stakeholders (KWH = 40.008, p < 0.001), engaged
organizations (KWH = 30.242, p < 0.001), participant age (KWH =
138.969, p < 0.001), participant gender (KWH = 26.502, p < 0.001),
nationality (KWH = 476.732, p < 0.001), work experience (KWH =
100.81, p < 0.001), perception of digital application used (KWH =
239.386, p < 0.001), and entrepreneurial alertness (KWH = 118.739, p
< 0.001). Despite these significant group differences, the overall rela-
tionship between digital applications and entrepreneurial alertness re-
mains significant. Although entrepreneurs or any stakeholder in highly
innovative countries appear to be better resourced, they value the
quality of digital applications to strengthen their entrepreneurial alert-
ness throughout the discovery process, which continues throughout the
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lifecycle of entrepreneurial endeavors, to a similar degree as those acting
in a moderate-innovation ecosystem. This indicates that the digital ap-
plications studied here can be used regardless of national innovation
ecosystem.

Furthermore, the Shapiro-Wilk and non-parametric Kruskal-Wallis
tests were performed for different stakeholders to explore the effects of
the digital applications on entrepreneurial alertness across individuals.
According to the Shapiro-Wilk test, the populations for entrepreneurial
alertness and digital applications are not normally distributed across the
engaged stakeholders. There were significant values for differences in all
four stakeholder types for entrepreneurial alertness: researchers: 0.977,
df =193, p < 0.01; policymakers: 0.977, df = 181, p < 0.05; entrepre-
neurs: 0.964, df = 156, p < 0.001; and citizens: 0.966, df = 156, p <
0.01. The same held for the perceived quality of digital applications for
discovery tasks: researchers: 0.774, df = 193, p < 0.001; policymakers:
0.540, df = 181, p < 0.001; entrepreneurs: 0.690, df = 156, p < 0.001;
and citizens: 0.635, df = 156, p < 0.001. Fig. 4 illustrates the results.

Following the Shapiro-Wilk test, the non-parametric Kruskal-Wallis
test was used to explore whether the variables under investigation were
significantly different between stakeholders. The results indicate that all
four stakeholder types (df = 3) were significantly different: countries
(KWH = 56.499, p < 0.001), engaged organizations (KWH = 358.166, p
< 0.001), participant age (KWH = 52.086, p < 0.001), participant
gender (KWH = 21.474, p < 0.001), work experience (KWH = 60.073, p
< 0.001), and perception of digital applications used (KWH = 40.073, p
< 0.001). Finally, entrepreneurial alertness (KWH = 4.919, n.s.) was not
significantly different across stakeholders. Despite the significant
stakeholder group differences regarding the perceived quality of the
digital applications and the non-significant difference in perceived
entrepreneurial alertness, the relationship between digital applications
and entrepreneurial alertness remains significant. This indicates that the
digital applications facilitate entrepreneurial alertness despite differ-
ences in their perceived quality across different stakeholders. Overall,
the digital applications can be used by diverse types of stakeholders
across national innovation ecosystems; they appear to be flexible as to
user and environment heterogeneity.

5.3. Results of the structural equation model

Table 4 presents the statistics of goodness of fit for the model®, which
was evaluated by utilizing the chi-square statistic, the CFI (Bentler,
1995), and the RMSEA (Browne et al., 1993). The CFI rose above the
threshold of 0.90 (Bentler, 1995; Hu and Bentler, 1999). The RMSEA
reached a suitable fit under the suggested threshold of 0.07 (Browne
et al., 1993; Jaccard and Wan, 1996; Rigdon, 1996). The chi-square/df
value lies below 5.0, which indicates a sufficient fit level (Hair et al.,
2010a,b). The GFI is above 0.8, also indicating a satisfactory fit. The CFI
values fit since they are above the 0.90 threshold (Hu and Bentler, 1999;
Byrne, 1994). Moreover, the values of TLI and IFI both show sulfficient fit
(Bentler and Bonett, 1980; Mulaik et al., 1989). The models are sensible
from an empirical viewpoint and offer competing representations of the
underlying structure of the tool. The outcome matches the conditions for
CFA studies (Doll and Xia, 1997; Doll et al., 1994).

Table 4 summarizes the outcomes of hypothesis testing. Based on
SEM, using discovery tasks via digital applications significantly in-
fluences stakeholders’ perceptions of alertness (p = 0.411, p < 0.001). In
other words, the more highly stakeholders perceive a digital applica-
tion’s quality regarding discovery tasks, the stronger their perception
that entrepreneurial tasks will facilitate their entrepreneurial alertness.

3 The normed chi-square (2), goodness of fit index/The normed chi-square,
goodness of fit index (GFI), TLI, and incremental fit index (IFT) were also
included in the goodness-of-fit measures (GFI), Tucker Lewis Index (TLI), and
incremental fit index (IFT), and Root Mean Square Residual (RMSEA) were also
included in the goodness-of-fit measures.
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Furthermore, the moderating effect of the innovation ecosystem of a
nation (f = 0.362, p < 0.001) between the relationship of application
quality and perceived entrepreneurial alertness is not significant, with a
p-value of 0.201. Thus, national ecosystem does not affect the rela-
tionship. However, some control variables do impact the relationship in
H1: nationality’s impact on digital applications p = 0.013 (SE = 0.006,
CR = 2.093, p < 0.05); age’s impact on digital applications § = 0.206
(SE = 0.085, CR = 2.415, p < 0.05); work experience’s impact on digital
applications p = —0.271 (SE = 0.087, CR = —3.099, p < 0.05); region’s
impact on digital applications f = —1.717 (SE = 0.101, CR = —17.041, p
< 0.001); hours engaged in project’s impact on digital applications § =
0.220 (SE = 0.059, CR = 3.730, p < 0.001); and region’s impact on
entrepreneurial alertness p = 0.503 (SE = 0.125, CR = 4.021, p < 0.001).
The following control variables impact the relationship in H2: region’s
influence on digital applications § = —0.232 (SE = 0.059, CR = —3.915,
p < 0.001); region’s influence on entrepreneurial alertness p = —0.150
(SE = 0.056, CR = —2.677, p < 0.05); and organization’s influence on
entrepreneurial alertness § = 0.073 (SE = 0.031, CR = 2.361, p < 0.05).
The impact of the control variable indicates that although they affect the
perceived quality of the applications and perceived entrepreneurial
alertness separately, they do not significantly impact the relationship
between the independent and dependent variables. Finally, Fig. 3 il-
lustrates the SEM results with the unstandardized coefficients B for the
hypotheses (N = 686). In line with Kirzner’s (1979) definition of the
theory of alertness, differences in perceptions and interpretations
regarding entrepreneurial opportunity assessments will vary among
different stakeholders. However, digital applications enable a different
schema when making individuals alert. Even across different national
innovation ecosystems, stakeholders perceive the applications as sup-
portive in terms of the entrepreneurial process.

6. Discussion

This work empirically investigated how the psychological phenom-
enon of entrepreneurial alertness interacts in a digital ecosystem-based
environment. To that end, a diverse set of stakeholders were analyzed
when performing entrepreneurial discovery tasks using five digital ap-
plications on a digital platform ecosystem. A survey was completed by a
total of 686 individuals in two moderate-innovation ecosystems—-
Greece and Spain—and two ecosystems defined as innovation leader-
s—the Netherlands and Scotland—according to the European
Innovation Scoreboard. The findings show that high perceptions of
application quality during discovery tasks in a digital platform
ecosystem facilitates entrepreneurial alertness. This relationship re-
mains significantly positive despite heterogeneity of innovation eco-
systems and stakeholders. In other words, the results of this study
indicate that, based on stakeholders’ perceptions and regardless of the
innovation ecosystem in which they operate, discovery tasks performed
using digital applications have the potential to boost individuals’
entrepreneurial alertness. Although our study focuses on comparing the
results of two different ecosystems based on samples drawn from four
countries using five digital applications and is thus limited in terms of
generalizability, this study still provides fruitful theoretical and prac-
tical implications, as discussed in the following section.

6.1. Theoretical implications

The findings provide empirical evidence for the multidimensional
model as a conceptual foundation for entrepreneurial discovery theory,
which enriches the debate whenever an entrepreneurial opportunity is
discovered or created (Murthy, 2011). While specific tasks on a digital
platform ecosystem show the potential to support a diverse set of
stakeholders discovering entrepreneurial ideas, the findings also high-
light that this positive relationship created by digital applications is not
influenced significantly by objective environmental conditions in an
innovative ecosystem. Thus, these tools can boost entrepreneurial
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opportunities and thus facilitate entrepreneurial action across nations
and at different levels of innovation ecosystems.

In this manuscript, the psychological implications of increasing
alertness via digital applications is examined. However, there are other
ways to hone alertness. For instance, entrepreneurs often refer to their
intuition as a basis for opportunity identification. In this regard,
emotional intelligence and metacognitive skills can contribute to both
the development of entrepreneurial alertness and the effective use of
entrepreneurial intuition (Blume and Covin, 2011). Based on Penrose
(1996) view, entrepreneurial imagination shapes entrepreneurial
behavior. Thus, starting a business is not only based on resource re-
quirements but also an individual merging perceived means and goals
(Baker and Nelson, 2005; Sarasvathy, 2001). Thus, on the one hand, the
present study contributes to the discovery theory’s line of research in
that it focuses on a thoughtful search based on one’s individual search
tactics, information processing abilities, and effective choices using a
platform ecosystem as drivers of entrepreneurial discovery (Fiet, 2002;
Shaver and Scott, 1991). On the other hand, engaged stakeholders’
alertness levels are facilitated by digital applications in different
external environments (i.e., innovation ecosystems). In particular, this
paper contributes to the creative-collective theory in which individuals
become innovators and entrepreneurs through online applications by
increasing their creativity and are able to detect opportunities by
merging their existing information and resources with new information
and resources. To conclude, this study provides evidence of the multi-
dimensional nature of the entrepreneurial discovery theory.

6.2. Practical implications

Europe’s economic growth depends significantly on the progress of
small- and medium-sized enterprises (SMEs), which provide approxi-
mately 67% of all jobs Eurostat, 2020. Because entrepreneurs make vital
contributions to Europe’s economic growth (EC, 2008; 2017), increasing
our understanding of how alertness affects and can boost innovation has
caught the attention of European policymakers in their effort to support
potential entrepreneurs in their individual career paths. Although there
are models suggesting how to engage a wide range of stakeholders in
policymaking (Davidson, 1998; Fung, 2006), the necessary concepts are
not yet combined, entrepreneurship is not taken adequately into ac-
count, and the empirical impact of the participatory mechanism has not
been fully assessed (Hurlbert and Gupta, 2015). The quality and design
of participatory digital platforms and innovation ecosystems motivate
stakeholders in different ways, and this study examines entrepreneurial
discovery tasks that facilitate entrepreneurial alertness for a diverse set
of stakeholders and boost the performance consequences for individuals
via participatory approaches, thus contributing to their collective
perception and finally helping improve a nation’s innovation index
(Ommen et al., 2016). Digital platforms, technology, and applications
represent valuable tools in the search for solutions that will benefit so-
ciety and have the high impact desired by policies and policymakers.
However, those solutions have to be identified by alerted stakeholders,
regardless of profession, position, or location. So far, only a few digital
applications have been investigated regarding their applicability, val-
idity, and reliability across stakeholders and had their stability across
diverse nations confirmed. This work provides a first step in this direc-
tion to inspire their practical use by any kind of actor.

Furthermore, because female entrepreneurs make vital contributions
to Europe’s economic growth (EC, 2008, 2017), increasing the alertness
of these individuals could also support continent-wide growth. Under-
standing the online and offline facilitators of entrepreneurial alertness
helps entrepreneurship educators and policymakers design instruments
for strengthening SMEs, particularly in opening up underutilized female
potential.

Finally, because the majority of scientific contributions focus on
qualitatively driven methodological approaches in RRI, this study pro-
vides further empirical evidence for the smart entrepreneurship policy
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concept (Fellnhofer, 2017, 2018).

6.3. Entrepreneurship and innovation policy implications

With regard to a holistic and democratic ecosystem-based approach,
the transition from an entrepreneurship policy toward a policy for an
entrepreneurial innovation economy is underway (Stam, 2015b), in
which collectively discovered entrepreneurial opportunities (Overholm,
2015) shape innovation ecosystems (Nieth et al., 2018). As a compara-
tive study, this paper contributes to the systemic concept of a path to-
ward RRI (Alvedalen and Boschma, 2017). From a global perspective,
while performance differences of the innovation ecosystem with Canada
and the United States have become smaller than in 2010, the EU remains
less innovative than countries such as Australia, Canada, Japan, South
Korea, and the United States. While performance differences between
the EU and Japan and South Korea have increased, the EU maintains a
pioneering performance leader in the innovation ecosystem over China
(EC, 2017). Although RRI has become renowned in policy realms for its
forward-looking frameworks and approaches designed for maximum
impact, the research field itself remains immature and lacks focus on
how actors actually carry out RRI (Jakobsen et al., 2019). The applica-
tions developed during the ONLINE S3 project are investigated in terms
of their wider applicability during further projects related to RRI, such as
SeeRRI (www.seerri.eu) and RRI2SCALE (www.rri2scale.eu). Indicators
and metrics based on various scales are created to capture and transform
RRI into quantitative measures. Digital applications are useful tools to
support this process. Based on this study’s findings, digital platform
ecosystems show strong potential to support RRI through a collaborative
and democratic approach. Digital applications on platform ecosystems
enable a diverse set of stakeholders to search, scan, connect, and assess
potential opportunities jointly in harmony. Additionally, strategy
workshops of this sort are well-established tools for engaging a diverse
set of stakeholders for RRI activities; practical project examples include
SeeRRI and RRI2SCALE.

6.4. Limitations and further research

The outcomes and associated limitations of this work suggest op-
portunities for further avenues of research. This paper concentrates on a
diverse set of stakeholders in only four European nations who were all
EU members at the time the study was conducted. Thus, one limitation is
that only four countries have been examined. This study compares the
results of two different ecosystems based on samples drawn from four
countries using five digital applications. Thus, we are not able to
conclude that our results apply to all individuals across all ecosystems.
To increase the generalizability of the findings, the experimentation
needs to be expanded across the EU, other European countries, and
beyond. Furthermore, to increase entrepreneurial alertness activities
across economic domains, researchers could use the scale of entrepre-
neurial alertness in other research disciplines (Oviatt and McDougall,
2005; Short et al., 2009; Tang et al., 2012).

Using qualitative data might lead to additional insights into how to
improve the multidimensional model of entrepreneurial discovery. In an
experimental setting with control groups, researchers could also
compare other methodological approaches and platform ecosystems
that offer stakeholder engagement in innovation ecosystems for entre-
preneurial discovery.

Our study’s core construct of entrepreneurial alertness is limited by
the questionnaire items available from the survey related to individuals’
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situated cognitive attention to crucial entrepreneurial information about
the world. Thus, future research is required to enrich the alertness scope
by exploring which environmental stimuli can facilitate people’s atten-
tion and adding an explanation of how that situated attention arises.
Such future research could enhance the concept of entrepreneurial
alertness through enriched strategies of schematic development that will
tackle the fundamental question of why only some individuals recognize
and/or exploit new entrepreneurial opportunities. This approach will
nurture potential educational settings for facilitating entrepreneurial
discovery.

The present study has focused on moderate- and high-innovation
ecosystems. Thus, another limitation is that low-innovation ecosys-
tems were not investigated, which could lead to different results.
However, due to the significant differences across several control vari-
ables, it is expected that the results would also apply in those nations.
Nevertheless, future work should include an examination of nations with
low-innovation ecosystems.

Finally, although the study design did moderate for different inno-
vation ecosystems, it did not link the actual use of the outcomes of the
platform ecosystem to the final entrepreneurial exploitation of the op-
portunities that were created and discovered. This paper operates at
multiple levels of analysis such as diverse stakeholders and national
ecosystems. Thus, further empirical studies are necessary, and this paper
should serve as a basis for longitudinal comparative studies.

7. Conclusion

This work analyzes stakeholder engagement on a digital platform
ecosystem with a diverse set of actors through five digital applications
for discovery tasks. The innovation ecosystem variable as an “external
enabler” has been assigned, which includes general aspects of the
environment (Davidsson, 2015) that fuel entrepreneurial alertness. To
that end, via an empirical study, the effects of entrepreneurial percep-
tions and environment on entrepreneurial opportunities have been
captured to investigate the multidimensional concept of entrepreneurial
discovery. Specifically, a sample of 686 individuals was drawn from four
EU countries: Greece, Scotland, Spain, and the Netherlands. Despite
significant group differences, the relationship between the perceived
quality of the five digital applications and perceived entrepreneurial
alertness was similar across groups. This indicates that these digital
applications can be used by diverse types of stakeholders in different
innovation ecosystems. Group heterogeneity does not influence this
positive relationship. However, further replication studies are required
to strengthen this assumption.

With regard to its psychological foundation, this study helps clarify
the different perceptions and interpretations based on schema attributes
that shape habitual schema activators (Bargh, 1986; Fiske and Taylor,
2013; Gaglio and Katz, 2001). On a digital entrepreneurial platform
facilitated through digital applications, this habitual use of a specific
schema creates activation without intention: what Bargh and Pratto
(1986) describe as alert individuals who “notice without searching.” In
this regard, the present study sheds light on the discovery approaches of
a diverse set of actors in platform and innovation ecosystems. This work
also has practical implications for researchers, entrepreneurs, and pol-
icymakers since it indicates that specific entrepreneurial tasks facilitate
collective entrepreneurial alertness in discovering potential entrepre-
neurial opportunities, which is crucial not only for (re)designing and
implementing European research and innovation strategies for policy-
makers and for improving entrepreneurially driven innovation
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ecosystems but also for finding niches for (entrepreneurial) growth.
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Table 1

Sample characteristics

others

Netherlands

N = 686 UK/Scotland Greece Spain sum
Innovation ecosystem high innovator moderate innovator high innovator moderate innovator

Stakeholder participation based on quadruple helix

Research (1) 0 78 40 33 42 193
Government (2) 2 15 9 83 72 181
Business (3) 0 64 15 29 48 156
Civil Society (4) 1 46 0 64 45 156
sum 3 203 64 209 207 686
Gender

Female (1) 2 120 33 143 91 389
Male (2) 1 83 31 66 116 297
sum 3 203 64 209 207 686
Age category

below 25 years (1) 0 55 0 100 11 166
25-34 years (2) 1 50 7 62 48 168
35to 44 (3) 0 56 29 24 78 187
45 to 54 (4) 2 31 23 6 61 123
above 55 years (5) 0 11 5 17 9 42
sum 3 203 64 209 207 686
Years of work experience

below 5 years (1) 0 71 5 131 28 235
5-10 years (2) 0 46 6 21 60 133
11-20 years (3) 2 46 36 38 86 208
above 21 years (4) 1 40 17 19 33 110
sum 3 203 64 209 207 686
Hours spend in participation in smart specialization

below 2 (1) 0 122 16 68 42 248
2-10 (2) 0 41 19 28 49 137
11-21 (3) 0 14 10 36 50 110
21-50 (4) 0 6 3 65 18 92
above 51 (5) 3 20 16 12 48 99
sum 3 203 64 209 207 686
Hours spend in using applications

below 2 (1) 0 150 36 110 105 401
2-10 (2) 3 33 23 73 65 197
11-21 (3) 0 5 2 10 25 42
21-50 (4) 0 7 1 15 7 30
above 51 (5) 0 8 2 1 5 16
sum 3 203 64 209 207 686
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Table 2
Descriptive Statistics and Correlations®

N = 686 Mean SD 1 2 3 4 5 6 7 8 9 10 11 12
1 Quadruple helix stakeholder 2.40 1.12 1.00
2 Organization 2.77 1.81 .643** 1.00
3 Age 2.57 1.21 -.145%* -.098* 1.00
4 Gender 1.43 0.50 - 131%* —0.06 .253** 1.00
5 Nationality 103.97 48.77 0.00 0.00 -.293%* -.144%* 1.00
6 Work experience 2.28 1.10 -.180%* -.165%* .848** .223%* -.256%* 1.00
7 Regions 2.60 1.21 0.07 .082% .078* .082* —0.05 0.01 1.00
8 Hours engaged in RRI 2.50 1.45 126%* 0.06 0.05 - 125%* 0.01 0.02 .267%* 1.00
9 Hours engaged in project 1.63 0.95 .141%* 157** —-0.06 -.150%* —-0.05 -.086* 1147 469%* 1.00
10 Ecosystem (moderate innovator = 0, high innovator = 1) 0.60 0.49 .100%** —0.04 -.373%* -179%* .542%* -.306** -.618** -.206** —0.07 1.00
11 Entrepreneurial alertness (1-5) 4.48 1.05 —0.06 0.05 .140%* 0.05 -.259%* 0.06 0.04 .098%* .108%* -.316%* 1.00
12 Digital applications (1-5, 0 for missing data) 0.72 1.15 -211%* -.155%* .170%* 0.06 -.125%* .153** -.226%* 0.03 0.03 -.299** 3227 1.00

Note. Statistics are based on n = 686; **. Correlation is significant at the 0.01 level; *. Correlation is significant at the 0.05 level.
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Table 3

Confirmatory factor analysis

Item description

Mean

SD

Comm-
unalities

Corrected
item-scala-
correlation

Standard-
ized factor
loadings®

Squared
multiple
correlation
(SMC) > 0.3°

o> 0.7¢

Cronbach’s

Composite AVE
reliability >0.5¢
(CR) >0.6¢

Cronbach’s if
item is
deleted

Kaiser-Meyer- Determi-
Olkin nant®
Measure of

Sampling

Adequacy’

Bartlett’s
Test of
Sphericity®

Entrepreneurial alertness (mean = 40.28, SD = 9.419, a = 0.919)

Entrepreneurial
alertness

The applications help
the user acquire
relevant information for
new business ideas.
The applications
provide the user with
helpful source material
to scan for potential
new business
opportunities.

The applications help
the user identify new
relationships which
could lead to potential
business opportunities.
The applications help
the user to see the
bigger picture when
identifying potential
business opportunities.
The applications help
the user come up with
new ideas and
approaches to existing
problems.

The applications help
the user see connections
between previously
unconnected pieces of
information.

The applications help
the user to be more alert
to and aware of
potential opportunities.
The applications help
the user to distinguish
between potential high-

4.40

4.55

4.72

4.57

4.55

4.26

1.398

1.432

1.342

1.260

1.303

1.330

1.271

1.360

0.644

0.640

0.642

0.620

0.588

0.592

0.636

0.598

0.739

0.736

0.737

0.720

0.698

0.701

0.734

0.709

0.772

0.772

0.789

0.761

0.738

0.75

0.773

0.708

0.596 0.919

0.596

0.623

0.58

0.544

0.562

0.598

0.502

0.933 0.608

0.908

0.908

0.908

0.909

0.911

0.911

0.908

0.910

0.928 0.005

(continued on next page)

3637.97***
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Table 3 (continued)

Item description Mean SD Comm- Corrected Standard- Squared Cronbach’s Composite AVE Cronbach’s if ~ Kaiser-Meyer- Determi- Bartlett’s
unalities item-scala- ized factor multiple a>0.7¢ reliability >0.5°  itemis Olkin nant® Test of
correlation loadings® correlation (CR) >0.6¢ deleted Measure of Sphericity®
(SMC) > 0.3" Sampling
Adequacy’
value opportunities and
low-value
opportunities.
The applications help 4.38 1.388 0.514 0.644 0.654 0.428 0.914

the user filter out
insignificant
information in order to
make decisions.
Perceived quality of digital applications (mean = 3.623, SD = 5.761, a = 0.826)

Vision sharing 0.71 1.496  0.582 0.613 0.864 0.391 0.793

Regional assets 0.97 1.719 0.544 0.581 0.814 0.363 0.808

mapping

Research infrastructure 0.60 1.415 0.663 0.675 0.763 0.488 0.826 0.88432 0.606 0.777 0.847 0.158 1259.13%**
mapping

Clusters, incubators, 0.88 1.595 0.494 0.542 0.738 0.319 0.816

and innovation

ecosystem mapping

Regional scientific 0.46 1.232  0.746 0.750 0.703 0.574 0.764
production profile

All factor loadings are significant (t > 3.1; p < 0.001). b) SMC values should be greater than 0.30 (Baggozi and Yi, 1988). c) All Cronbach’s alphas are greater than 0.6 (Nunnally, 1979; Hair et al., 2010). d) In order to
achieve the construct reliability, a value of CR > 0.6 is required. (Fornell and Larcker, 1981). ) The Average Variance Extracted (AVE) has to be greater or equal to 0.5 in order to achieve this validity (Fornell and Larcker,
1981). f) All Kaiser— Meyer-Olkin Measure of Sampling Adequacy are more than 0.5 (Kaiser, 1974). G) All determinants of the constructs’ correlation matrix are greater than the necessary value of 0.00001. h) All
significant values conclude that there are correlations in the data set that are suitable (Bartlett, 1937).
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Fig. 3. Shapiro-Wilk test results for four regions

Note. Statistics for testing populations’ normality which indicates that all data significantly deviates from a normal distribution. Scotland: 0.978, df = 203, p < 0.001;
Greece: 0.897, df = 64, p < 0.001; Netherlands: 0.960, df = 209, p < 0.001; Spain: 0.963, df = 207, p < 0.001. A small number of extreme outliers are displayed as
dots and a star.
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Fig. 4. Shapiro-Wilk test results for different types of stakeholders

Note. Statistics for testing populations’ normality which indicates that all data significantly deviates from a normal distribution. entrepreneurial alertness: researcher:
0.977, df = 193, p < 0.01; policymaker: 0.977, df = 181, p < 0.05; entrepreneur: 0.964, df = 156, p < 0.001; citizen: 0.966, df = 156, p < 0.01. Extreme outliers are
displayed as dots.
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Table 4
Summary of goodness-of-fit indices and hypotheses testing

Technovation 118 (2022) 102384

Fit indices x2 Degrees of freedom Chi-square/df CFI TLI IFI RMSEA
760.497 313 2.43 0.932 0.917 0.932 0.046
Recommended values <5 >0.90 >0.90 >0.90 <0.08
Regression weights S.E. C.R.
H1: Digital application — Entrepreneurial alertness 0.411%** 0.046 8.987
Moderate and high innovator ecosystem as moderator 0.362%** 0.053 6.787

H2: Digital application — Entrepreneurial alertness
Model comparison for H2 (innovation ecosystem as moderator): p = 0.201, n.s.

Notes: ***, significant at the 0.001 level. CFI = Comparative Fit Index, TLI = Tucker Lewis Index, IFI = Incremental Fit Index, RMSEA = Root Mean Square Residual.

Not significant control variables have been eliminated.

Control variables for H2a: nationality — digital applications f = 0.013 (S.E. = 0.006, C.R. = 2.093, p < 0.05); age — digital applications p = 0.206 (S.E. = 0.085, C.R. =
2.415, p < 0.05); work experience — digital applications § = - 0.271 (S.E. = 0.087, C.R. = —3.099, p < 0.05); regiont — digital applications p =-1.717 (S.E. = 0.101, C.
R. = —17.041, p < 0.001); engaged hours in project — digital applications § = 0.220 (S.E. = 0.059, C.R. = 3.730, p < 0.001); region — entrepreneurial alertness p =

0.503 (S.E. = 0.125, C.R. = 4.021, p < 0.001).

Control variables for H2b: region — digital applications p = - 0.232 (S.E. = 0.059, C.R. = —3.915, p < 0.001); region — entrepreneurial alertness § = —0.150 (S.E. =
0.056, C.R. = —2.677, p < 0.05); organization — entrepreneurial alertness p = 0.073 (S.E. = 0.031, C.R. = 2.361, p < 0.05).

’ Vision sharing

Regional assets mapping

Research infrastructure mapping

Clusters, incubators, and innovation
ecosystem mapping

Regional scientific production profile

Fig. 5. Research model results

Perceived quality of
digital applications for
discovery tasks

HI: f=0.411%** Perceived
entrepreneurial

alertness

H2:
Model comparison:
p =0.201, n.s.

Innovation ecosystem

Notes: Structural equation model results stating Unstandardized Coefficients B, confidence interval of the Monte Carlo Method is a 90% confidence interval. Sig-
nificance codes: *** = p < 0.001. The goodness of fit indices: y2 = 760.497; y2/df = 2.43; CFI = 0.932; TLI = 0.917; IFI = 0.932; RMSEA = 0.046.
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