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Abstract

This study explores the complex relationship between entrepreneurial sustainability awareness,
the diffusion of digital technologies, and their combined influence on national-level
entrepreneurial intention (EIl). By introducing the novel concept of sustainability shortage
perception, the research investigates its manifestations in both digital and physical contexts.
The overarching goal is to investigate how these perceptions, alongside the broader El
landscape, shape EI on a national scale. The research design integrates data from two
comprehensive country-level databases and the Internet. A configurational approach is
employed to analyze a time-lagged dataset covering 48 countries. This method
comprehensively explains the complex relationships between sustainability shortage
perceptions, digitalization, and EIl. The study’s findings highlight the critical role of
sustainability shortage perceptions in both digital and physical domains in shaping national-
level EI. When considered alongside the broader entrepreneurial opportunity landscape, these
perceptions significantly contribute to shaping the El of nations. This emphasizes the
interconnectedness of sustainability awareness, digitalization, and the overall entrepreneurial
climate at a macroeconomic level. This research contributes significantly to the actual debate
by introducing and operationalizing sustainability shortage perception, extending its
application to both digital and physical realms. The study’s configurational approach provides
a fresh methodological perspective, offering nuanced insights into the multifaceted
relationships under investigation. Furthermore, the research advances the methodological
toolkit available for scholars in this field by measuring sustainability shortage perception in the
digital environment.
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1. Introduction

Two major trends are strongly impacting the entrepreneurship field and are converging
in a more comprehensive and rigorous academic research literature that embraces both. These
trends are sustainability and digital imperatives (George et al., 2021). The convergence of these
two streams in entrepreneurship research is driven by the increasing diffusion and relevance of
entrepreneurial-related digital technologies (Elia et al., 2020; Paul et al., 2023) and by
worldwide increasing awareness and concern regarding entrepreneurship for sustainable
development (ESD; Johnson & Schaltegger, 2020; Vedula et al., 2022).

Research has extensively addressed both sustainable entrepreneurship (Teran-Yépez et
al., 2020) and digital entrepreneurship (Kraus et al., 2018; Zaheer et al., 2019) as theoretical
fields with specific identities within the overall entrepreneurial research field. However, it has
been recognized that a comprehensive understanding of the two phenomena is lacking in the
entrepreneurial research field, and only recently has research been devoted to them (Holzmann
& Gregori, 2023).

The main studies explicitly investigating the interplay between digitalization and
sustainability in the entrepreneurship field have focused on how digital technologies contribute
to addressing sustainability grand challenges through business model innovation imperatives
(George et al., 2021), or “how sustainability and digitalization interact along the lines of value
proposition, creation, and capture” (Holzmann & Gregori, 2023, p. 9). At the same time, scant
research has addressed if and how the two phenomena of digitalization and sustainability are
related to the very roots of entrepreneurial action, namely opportunity recognition (OR) and
entrepreneurial intention (EI) (Mccline et al., 2000).

The role of both entrepreneurial-related digital technologies (Kreuzer et al., 2022; Sahut
et al., 2021) and sustainability awareness (Hanohov & Baldacchino, 2018; Vedula et al., 2022)

can be investigated as part of a process of entrepreneurial OR and EIl. Thus, the first gap the



present study aims to investigate relates to the role of entrepreneurial-related digital
technologies and sustainability awareness in enhancing entrepreneurial OR and EI.

Two additional relevant gaps concerning OR and EI are evident in the entrepreneurial
literature. First, even if multi-country databases (e.g., the Global Entrepreneurship Monitor
[GEMY]) are usually employed as sources of data, scant research has approached the issue using
a comparative approach among countries with different environmental conditions. Usually,
such data are employed and analyzed as individual-level observations (Guzman-Alfonso &
Guzman-Cuevas, 2012; Tsai et al., 2016). Second, to the best of our knowledge, no studies
have addressed OR and EIl by employing a configurational perspective that allows for
investigation of the causal complexity of country-level phenomena characterized by
conjunction and equifinality (Furnari et al., 2020).

To fill the gaps mentioned above, the present study investigates with a configurational
approach how sustainability and diffusion of digital technologies affect entrepreneurial OR and
El at the country level. First, it develops a theoretical framework conceptualizing the presence
of sustainability shortage perception, defined using a Kirzerian approach (Kirzner, 1973) to
OR as sustainability-oriented opportunities generated by any disequilibrium or shortage of
sustainability that can be filled by developing sustainability-oriented ventures (Johnson &
Schaltegger, 2020). Second, the study frames this concept in both the physical and digital
environments, developing a theoretical position claiming that this shortage, in combination
with the general perception of entrepreneurial opportunities, may be associated with EI at the
country level.

The empirical relevance of the study’s proposition at the country level is tested by
developing a time-lagged dataset of 48 countries and employing a configurational analysis
approach (Kindermann et al., 2022) based on the fuzzy-set qualitative comparative analysis

(fs-QCA methodology; Ragin, 2008). The data were collected from widespread and



academically accepted sources such as the GEM and the Global Sustainability Competitiveness
Index (GSCI) (see Section 3 for details).

The results suggest that several countries display the recognition of both entrepreneurial
opportunities and sustainability shortage that is consistently associated with EI.

The rest of the paper is organized as follows. Section 2 introduces the theoretical
framework and the theoretical-based proposition; Section 3 describes data and methods;
Section 4 provides the results; and Section 5 presents the discussion and conclusions.

2. Theoretical underpinnings and rationale of the proposition

To gain a more nuanced understanding of the complex relations between
entrepreneurial attention toward sustainability, the role of digital technologies in OR, and
overall El, there is a need to review the literature on those concepts and their reciprocal
relationships. Therefore, the theoretical framework first introduces the literature about the
possible relations between OR and EI. It then frames how sustainability and digital
technologies can be related to OR.

2.1. Opportunity recognition and entrepreneurial intention

Two approaches exist in the entrepreneurship literature regarding how OR is related to
El. The first provides that EI can act as an antecedent of OR. In this stream of literature,
“Entrepreneurship is considered as a process where the entrepreneur interacts with his/her
environment to identify an opportunity and, eventually, start a new venture;” therefore,
“development of the entrepreneurial intention could allegedly be considered as the first element
to be addressed” (Lifian et al., 2011, pp. 206-207). This claim suggests that El is formed before
the OR process. Other studies suggest that EI can act as a mediator between the internal locus
of control and OR, and can be considered as an antecedent of OR because a higher intention to

start a new business enhances the alertness to new opportunities (Asante & Affum-Osei, 2019).



Therefore, this first approach embraces the idea that entrepreneurs first develop an EI and then
act to recognize the opportunities.

In contrast, the vast majority of studies about the relationship between El and OR agree
on the role of OR as antecedents of EI because, “when an entrepreneurial opportunity is
perceived as credible, the volitional nature of intent means that one should feel the propensity
to act upon the opportunity” (Esfandiar et al., 2019, p. 175). Several other studies conceptually
and empirically converge on the role of OR as an antecedent of EI, mainly in the context of
entrepreneurial and business education (Esfandiar et al., 2019; Hassan et al., 2020; Karimi et
al., 2016), but also when employing data on entrepreneurial activities (Tsai et al., 2016).

Successful entrepreneurs possess a strong ability to find gaps in the market, address
unmet needs, or propose innovative solutions. This sets the stage for the subsequent
development of EI. A crucial aspect of OR is environmental scanning, involving the systematic
analysis of the external environment for potential opportunities and threats (Ledi et al., 2022).
This proactive approach enables entrepreneurs to stay ahead of market trends, technological
advancements, and changing consumer preferences.

Cognitive factors significantly shape OR, influencing how individuals perceive and
interpret information related to potential opportunities (McKelvie et al., 2020). Entrepreneurs
with high cognitive adaptability can identify opportunities that might elude others. Social
networks are also integral to the OR process, exposing entrepreneurs to diverse perspectives,
knowledge, and resources (Korsgaard et al., 2016).

Therefore, OR, fueled by environmental scanning, cognitive adaptability, and social
networks (Korsgaard et al., 2016; Ledi et al., 2022; McKelvie et al., 2020), establishes the
groundwork for El (Hassan et al., 2020).

Following the latter, more substantial stream of literature, this study argues that OR can

be conceptualized as an antecedent of El and associated with it. Therefore, the first part of our



proposition is that a high level of OR should be associated with high levels of EI. However, the
role of the two entrepreneurial imperatives of digitalization and sustainability (George et al.,
2021) in enhancing OR is not comprehensively addressed in the literature. The next section
presents the rationale for investigating this gap.

2.2 Sustainability shortage in the physical and digital environment and opportunity
recognition

Entrepreneurial opportunity can be generally defined as, “positive and favorable
circumstances leading to entrepreneurial action” (George et al., 2016, p. 310), but the specific
way in which those opportunities arise are recognized, identified, and seized by entrepreneurs
(Wahyuni et al., 2022) remains an open debate (George et al., 2016).

The internal debate in the entrepreneurship literature is still concentrated on the central
role of opportunities—either created or discovered (Binder & Belz, 2015; Shane &
Venkataraman, 2000)—where two main streams try to address this issue: the Schumpeterian
and Kirznerian approaches. In entrepreneurship research, the more diffused approach to
studying OR is the Schumpeterian, or innovation-based, approach (de Jong & Marsili, 2015).
Schumpeterian entrepreneurship is rooted in creating economic value through new resource
combinations that can result in innovation (Schumpeter, 1934) in terms of new products and
services, new methods of production, new ways for organizing the market, or new raw
materials (George et al., 2016). Conversely, the Kirznerian approach to OR (Kirzner, 1973)
passes through the alertness of entrepreneurs to spot opportunities generated by conditions of
disequilibrium such as “shortage, surplus or misallocated resources” (Kirzner, 1997, p. 70).
While the centrality of the opportunity nexus is widely shared among scholars who consider
entrepreneurship research as the examination “of how, by whom, and with what effects
opportunities to create future goods and services are discovered, evaluated, and exploited”

(Shane & Venkataraman, 2000, p. 218), there is less agreement about the key dimensions of



the emerging field of ESD, where action-oriented processes of entrepreneurship are
emphasized (Binder & Belz, 2015; Pacheco et al., 2010).

The literature on ESD recognizes that ESD is based on a Schumpeterian process that,
“can destroy existing market structures and consumption patterns and replace them with more
sustainable alternatives” (Johnson & Schaltegger, 2020, p. 1142). Sustainable entrepreneurship
is characterized by the pursuit of future products and services with economic, social, and
ecological benefits (Wahyuni et al., 2022). It distinguishes itself from traditional
entrepreneurship by prioritizing the triple bottom line: economic, social, and ecological
considerations (Bapoo et al., 2022). By emphasizing the investigation of ecosystems’ need for
sustainability and development, sustainable entrepreneurship aligns with societal and
economic concerns (Sarma et al., 2024). From this first perspective, harnessing sustainability
opportunities is mainly linked to the innovation capabilities of entrepreneurs, who act as
“agents of change” (Rahdari et al., 2016) and recognize and create opportunities by innovating.

Conversely, the process of ESD can involve the recognition of opportunities caused by
“market failures leading to sustainability-oriented opportunities” (Johnson & Schaltegger,
2020, p. 1143), where market failures indicate, “inefficiencies of markets, includes
externalities, monopoly power, inefficient firms, insufficient provision of public goods, flawed
pricing mechanisms, and imperfectly distributed information” (p. 1154) that must be
recognized by entrepreneurs. This second face of ESD clearly recalls a Kirznerian view of
sustainable entrepreneurship where market failures—causing disequilibria and shortages—
represent the ideal conditions for OR by entrepreneurs who can see opportunity “in the
conditions of disequilibrium” (Kirzner, 1997, p. 68).

Embracing a Kirznerian approach to ESD, it can be argued that entrepreneurs who are

alert to opportunity (Kirzner, 2009) are able to spot sustainability-oriented opportunities that



arise through any disequilibrium or shortages of sustainability that can be met by
developing sustainability-oriented ventures (Johnson & Schaltegger, 2020).

The present study, building on the latter theoretical stream, argues that the
entrepreneurial OR of sustainability-oriented opportunities passes through the entrepreneurs’
awareness of the existence of “environmental and social impairment” (p. 1151) and the
exploitation of those opportunities, which increase sustainability as a consequence (Johnson &
Schaltegger, 2020). This study labels the entrepreneurial awareness of lack of sustainability or
market failures in the natural and social environment as the sustainability physical shortage
(SPS), as opposed to the sustainability digital shortage (SDS) described below.

From the abovementioned Kirzerian perspective, digital channels, such as the Internet
and social media, can strongly affect OR through the alertness of entrepreneurs, thanks to the
collection of business-related information and advice (Kuhn et al., 2016) and the chance to be
exposed to new opportunities (Smith et al., 2017). More specifically, it is shown that digital
technologies are strongly linked with entrepreneurial OR (Ceptureanu et al., 2020; Kreuzer et
al., 2022).

All the digital technologies producing big data, such as the Internet, social media, and
sensors, can create “tremendous opportunities for revising current business methods and
practices” to pave the way toward more “sustainable societies” (Pappas et al., 2018, p. 479)

In this process of spotting sustainability-related shortages, digital technologies can
support entrepreneurial understanding of shortage and disequilibrium in both environmental
and social fields, as proposed by Nambisan (2017): “analysis of big data in domains such as
public health, transportation, and education has helped citizens and nonprofit organizations to
discover social problems that in turn lead to entrepreneurial opportunities.” (p. 1048).

Therefore, it can be inferred that by following the Kirznerian approach to opportunity

discovery in ESD as described above, entrepreneurs can spot a shortage of sustainability



through a discovery process, “facilitated by new digital infrastructure including data analytics,
mobile computing, and social media” (Nambisan, 2017, p. 1048). This spotting of a
sustainability shortage based on the employment of digital technologies and data is labeled in
this study as an SDS. Given that EI follows the OR of entrepreneurs, who depend on the
spotting of shortages in the physical and digital environment, we present the second part of this
study’s proposition: high levels of perception of both physical and digital sustainability
shortage are associated with a high EI.

2.3 Possible configurations of entrepreneurial intention

A configurational approach to entrepreneurship studies (De Diego Ruiz et al., 2023;
Kindermann et al., 2022; Pérez-Macias et al., 2023) is adopted here to conceptualize El in
relation to entrepreneurial OR, SPS, and SDS at the country level. The four proposed factors
pertain to two levels of analysis. SPS and SDS manifest at the country level, whereas OR and
El are inherently at the entrepreneur individual level; however, research on Schumpeterian and
Kirzerian OR has to deal with the two levels concurrently (Ferreira et al., 2017). As a
consequence, the relationships among these concepts can be influenced by the presence of
“nonlinear synergistic effects and higher-order interactions that cannot be represented with
traditional bivariate contingency theories,” and different configurations may exist because of
the presence of “equifinality” (Delery & Doty, 1996, p. 808). That is, “multiple explanatory
factors combine in complex and at times contradictory ways, and where there is equifinality,
that is, multiple alternative paths to an outcome” (Furnari et al., 2020, p. 3).

Therefore, a configurational approach is chosen for this study, given it is the most
suitable methodological approach to face nonlinearity and equifinality in a cross-country
analysis (Greckhamer, 2011). The chosen configurational approach is based on a Boolean way
of reasoning where the presence of the observation within the outcome set (i.e., the set of

countries with high El) is associated with its presence or absence in the sets defined by the
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explanatory factors (i.e., OR, SPS, SDS). The theoretical framework delineated above suggests
several possible associations between the explanatory factors and the outcome.

First, this study embraces the perspective of the majority of research about OR; that is,
that OR acts as an antecedent of individuals’ EI because the spotting of an entrepreneurial
opportunity creates the propensity to act on the opportunity (Esfandiar et al., 2019). Thus it is
reasonable to infer the first part of our proposition, that EI can be associated with the presence
of high overall perceived opportunity for entrepreneurial activities at the country level.

Second, we build the rest of the overall configuration proposition by relying on two
rationales from the theoretical underpinnings. The first point acknowledges that actual context
is characterized by sustainability and digital imperatives (George et al., 2021), driven by the
increasing diffusion and relevance of entrepreneurial-related digital technologies (Elia et al.,
2020; Paul et al., 2023), and by the rising global awareness and concern toward ESD (Johnson
& Schaltegger, 2020; Vedula et al., 2022). Then, by following the Kirzerian approach to OR
and the ESD literature—remarking on the central role of sustainability in entrepreneurial OR
and activities (Johnson & Schaltegger, 2020; Vedula et al., 2022)—it is reasonable to claim
that EI is related to the perception of both SPS and SDS, as they can be used to infer the
presence of sustainability-related opportunities.

By considering together the claims that (1) digital and sustainability imperatives
characterize the current entrepreneurial landscape; (2) overall OR is the main antecedent of El;
and (3) the entrepreneurial spotting of SPS and SDS is also associated with EI, we propose a
single configurational statement as follows:

Proposition. In a context characterized by both sustainability and digital imperatives,

high levels of overall entrepreneurial recognition of opportunities—combined with high

levels of perception of both physical and digital sustainability shortage—are associated

with a high EI at the country level.
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3. Methodology
3.1 Data collection and structure

To verify the theory-based proposition about the impact of the overall entrepreneurial
perception of opportunities, combined with the perception of both physical and digital
sustainability shortages over the EI, we developed a longitudinal database based on a specific
timing structure that would reflect the process of opportunities and shortage recognition and
the consequent intention to launch entrepreneurial activities. That is, we construct the database
under the following time logic:

e At time t, individuals may spot physical and digital shortages of sustainability that
influence their OR.

e Attimet+ 1, individuals perceive the level of overall opportunities also built on the
situation at time t and the related EI.

Secondary data were collected from various databases to test our proposition
empirically. The final dataset is comprised of 48 countries whose selection was largely driven
by the availability of data on entrepreneurial opportunity perceptions and intentions, which
currently exist only in the GEM database. In the next paragraphs, the data and methodology
are presented in detail.

Entrepreneurial intention (El): We employed the 2019 GEM data to avoid possible bias
related to the Covid-19 crisis from 2020 to 2022, a period that has strongly biased El as
suggested by the literature (Krichen & Chaabouni, 2022; Ruiz-Rosa et al., 2020). The item
employed was ‘Entrepreneurial intentions.’

Opportunity recognition (OR): This factor was also drawn from the GEM data collected
in 2019; the employed item was ‘Perceived opportunities.’

Sustainability physical shortage (SPS): This factor aims to measure the entrepreneur’s

perception of disequilibrium and shortages of sustainability in the societal and natural
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environment. To measure this value, we employed the variable ‘sustainable competitiveness’
from the 2018 GSCI, measured by SolAbility (https://www.solability.com/the-global-
sustainable-competitiveness-index). This variable well represents the effective environmental
and social sustainability measured at the country level and is considered in previous research
as a well-structured index (Strand et al., 2015; Zoppelletto & Bullini Orlandi, 2022) to capture
country-level sustainability. Given that we are investigating the shortage of sustainability,
which is the opposite of what is measured by the index, we reversed the variable in the
calibration process (see Section 3.3.1).

Sustainability digital shortage (SDS): This factor measures the entrepreneur's
perception of shortages of sustainability facilitated by digital infrastructure. The following
process was employed to build this factor. First, for each country we collected the number of
Internet pages that Google finds in a search for the word ‘sustainability’ translated into that
country’s language, filtered by country and year (namely 2018) using the advanced research
settings. Given that the amount of digital content about a topic on the Internet depends on the
number of active users, we divided the number of pages by the number of active Internet users
in each country in 2018. This number was computed by employing the size of the overall
population and the percentage of “Individuals using the Internet (% of population)” as recorded
by the World Development Indicator (see https://databank.worldbank.org/). The final number
reflects the relative ‘abundance’ of digital information about sustainability over the Internet;
therefore, we make a reversed calibration, as we did for SPS (see Section 3.3.1).

3.2 Missing data and the final dataset

Some data are missing because we have drawn from three databases. In particular, the

GEM in 2019 refers to only 50 countries, two of which (Puerto Rico and Taiwan) are missing

from the 2018 SolAbility dataset. Hence, the final dataset includes 48 countries with all
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observations for each considered as explanatory factors and outcomes (see Table 1 for the
complete list of countries).
3.3 Analysis
3.3.1 Set-theoretic configurational analysis and calibration

To test for the presence of the proposed combination in our set of empirical cases, we
applied a set-theoretic configurational approach similar to that used in recent entrepreneurship
research (De Diego Ruiz et al., 2023; Kindermann et al., 2022; Pérez-Macias et al., 2023). This
approach is particularly appropriate for analyzing complex, nonlinear, and non-additive
relationships among macro-level variables (Greckhamer, 2011). We employed fs-QCA (Ragin,
2000, 2008) to analyze the empirical cases (i.e., the selected countries) and their belonging to
the proposed theoretical configuration or “causal recipe” (Furnari et al., 2020). A causal recipe
can be conceptualized as a combination of the presence/absence of the explanatory factors
(Fiss, 2011; Furnari et al., 2020). The following analyses are carried out using the open-source
software fs-QCA 3.0 developed by Professor Ragin.

The first step in fs-QCA analysis is calibration of the selected factors and outcome.
This process determines the cut-off points for case (i.e., one of the selected countries)
membership for each set of explanatory factors (e.g., high SDS) and the outcome (i.e., high
El). The direct calibration method (Ragin, 2000, 2008) is applied to the empirical values of
each condition. Following the fs-QCA approach, cut-off points were chosen for full
membership (set membership = 1), full non-membership (set membership = 0), and cross-over
point (set membership = 0.5).

The theoretical proposition of our study suggests that the presence of a high level of
OR, combined with the absence of a high level of digital infrastructure, could be associated
with a high level of entrepreneurial death. As no theoretical basis exists that defines ‘high level’

values for the chosen conditions, we consider the relative level of each case with respect to the
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overall set of cases. Therefore, for the OR condition, we assign the empirical value of the 75th
percentile to full membership, the value of the 50th percentile to the cross-over point, and the
value of the 25th percentile to full non-membership. The same percentiles have been widely
employed in published studies based on fs-QCA (Fiss, 2011; Su et al., 2019; Torres & Augusto,
2020) in the absence of theoretical-based thresholds.

Consequently, a country demonstrates full inclusion in the category of a particular
condition (such as OR) when the actual measurement of that condition is equal to or higher
than the 75th percentile, while complete exclusion is observed when the measurement falls at
or below the 25th percentile. The same principle is applied when determining the outcome (i.e.,
El).

Conversely, concerning the SPS and SDS variables, given that we are interested in
shortages, we have reverse calibrated them as follows. We have assigned the value of the 75th
percentile to full non-membership, the value of the 50th percentile to the cross-over point, and
the value of the 25th percentile to full membership. In this way, countries with full membership
display the worst results in terms of sustainability, which represents the operationalization of
sustainability shortages as defined in this study.

Table 1 presents country memberships for each condition set.

Table 1

Country membership after factor calibration

Country El OR SPS SDS
Armenia 0.93 0.56 0.95 0.96
Australia 0.07 0.05 0.42 0.00
Belarus 0.01 0.00 0.21 0.97
Brazil 0.9 0.06 0.68 0.00
Canada 0.05 0.96 0.10 0.25
Chile 1.00 0.10 0.87 0.48
China 0.56 0.99 0.18 0.97
Colombia 0.97 0.07 0.67 0.96
Croatia 0.51 0.65 0.01 0.41
Cyprus 0.54 0.00 0.91 0.47
Ecuador 0.99 0.66 0.78 0.94
Egypt 1.00 0.99 1.00 0.97
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Germany 0.02 0.44 0.02 0.00

Greece 0.06 0.23 0.53 0.52
Guatemala 1.00 0.96 1.00 0.54
India 0.95 1.00 1.00 0.96
Iran 0.98 0.11 0.98 0.74
Ireland 0.12 0.26 0.01 0.01
Israel 0.54 0.06 0.47 0.35
Italy 0.01 0.04 0.16 0.00
Japan 0.00 0.00 0.05 0.00
Jordan 0.87 0.01 1.00 0.95
Latvia 0.65 0.00 0.01 0.77
Luxembourg 0.07 0.76 0.03 0.03
Madagascar 1.00 0.08 1.00 0.50
Mexico 0.20 0.90 0.87 0.93
Morocco 0.99 0.75 1.00 0.97
Netherlands 0.02 0.93 0.20 0.00
Macedonia 0.49 0.28 0.79 0.90
Norway 0.01 0.98 0.00 0.06
Oman 1.00 0.99 0.63 0.95
Pakistan 0.84 0.89 1.00 0.97
Panama 0.99 0.53 0.82 0.96
Poland 0.01 1.00 0.08 0.50
Portugal 0.45 0.54 0.18 0.13
Qatar 1.00 0.99 0.99 0.48
Russia 0.03 0.00 0.46 0.40
Saudi Arabia 0.93 0.99 0.99 0.96
Slovakia 0.09 0.00 0.02 0.44
Slovenia 0.14 0.10 0.01 0.56
South Africa 0.05 0.84 1.00 0.81
South Korea 0.76 0.02 0.04 0.48
Spain 0.01 0.00 0.31 0.96
Sweden 0.04 1.00 0.00 0.00
Switzerland 0.04 0.01 0.00 0.01
United Arab Emirates 0.98 0.95 0.96 0.89
United Kingdom 0.01 0.02 0.04 0.00
United States 0.09 0.96 0.92 0.00

3.3.2 Analysis of necessary conditions

In fs-QCA, the second step involves conducting an analysis of explanatory factors to
determine if any of the selected conditions are necessary for the desired outcome. In our
specific context, this entails confirming whether the inclusion or exclusion of cases with high
levels of any condition aligns with the presence of high levels of the outcome EI. When a
condition is considered necessary, the absence of that condition will prevent the occurrence of
the outcome. The minimum threshold for considering a condition necessary is set at 0.9 (Fiss,

2011; Ragin, 2008). However, none of our conditions exhibit a consistency level of 0.9 or
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higher (refer to Table 2) for either the presence or absence (labeled ‘~’) of the outcome. As a
result, none of the selected conditions are considered necessary; thus, the occurrence (or not)
of a high level of El is not determined by any single explanatory factor.

Table 2

Necessary condition analysis for both EI and ~EI

Outcome El

Conditions Consistency Coverage
OR 0.580322 0.586966
~OR 0.517196 0.469751
SPS 0.806269 0.760575
~SPS 0.281236 0.273150
SDS 0.790161 0.722820
~SPS 0.333043 0.334207
Outcome ~El

Conditions Consistency Coverage
OR 0.464243 0.511669
~OR 0.625250 0.618822
SPS 0.313224 0.321971
~SPS 0.767079 0.811839
SDS 0.391131 0.389885
~SPS 0.721934 0.789428

3.3.3 Analysis of sufficient conditions

The crucial third step in configurational analysis involves examining sufficient
conditions. When a case is within the set of an explanatory factor (e.g., SDS) and at the same
time is included in the set of cases that exhibit the outcome (Ragin, 2008), the explanatory
factor can be considered a sufficient condition. Therefore, a sufficient condition is one that
produces the outcome when present; however, the absence of the condition does not necessarily
mean the absence of the outcome. Previous research and studies propose that a combination of
explanatory factors—presence/absence—can be considered if the consistency level of the
overall solution is 0.75 or higher (Fiss, 2011; Ragin, 2008).

The sufficient conditions associated with both the presence and absence (labeled ‘~’)

of the chosen outcome—namely the high level of El (see Table 3)—were analyzed. The results
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are displayed following the notation proposed by Fiss (2011) and widely employed in research
based on the fs-QCA methodology. The explanatory factors are labeled ‘®’ when they should
be present to generate the outcome or ‘®” when they should be absent to be associated with the
outcome.

Table 3

Sufficient conditions analysis for both EIl and ~EI

Outcome

Configuration El ~El
Opportunity recognition (OR) .

Sustainability physical shortage (SPS) e ®
Sustainability digital shortage (SDS) . ®
Consistency 0.85 0.92
Raw coverage 0.44 0.63
Unique coverage 0.44 0.63

Sweden, Ireland,
Switzerland, Germany,

Egypt, _India, - Saudi Luxembourg, United

Arabia, Pakistan, United

. . Kingdom Japan
Arab Emirates, Mexico, Norgva ' ItF;I '
Countries in the solution set South Africa, Morocco, Y, Y,
Portugal, Netherlands,

Ecuador, Oman, ;
. Canada, Croatia,

Armenia, Guatemala, : .
Australia,  Slovakia,

Panama

Russia, Israel, South
Korea

Note. ® = causal condition present; ® = causal condition absent.

The second column of Table 3 presents the solution for high EI. The solution, or the
combination of the chosen explanatory factors leading to high El, has an overall consistency
of 0.85, which is considered appropriate level of consistency for a macrolevel analysis (Ragin,
2008). Sufficient conditions for the opposite of the chosen outcome were analyzed to ensure
the reliability of our empirical findings, namely the set representing low EI (see the third

column of Table 3).
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Another important factor to consider is the solution coverage, which indicates the
percentage of empirical cases accounted for by the identified solution. Cases that do not meet
the required level of consistency are not included in the outcome set.

4. Results

This study’s analysis identified significant configurations of factors associated with
high levels of EI at the country level, highlighting the critical role of sustainability shortage
perceptions in both the physical and digital domains alongside OR. Employing a set-theoretic
configurational approach (fs-QCA), the research identified specific combinations of these
factors shaping EI across 48 countries, supporting the hypothesis that the combined presence
of high OR and sustainability shortages across digital and physical environments fosters EI.

The results from the sufficient conditions analysis highlight that high EI is present in
contexts where the perception of entrepreneurial opportunities (OR) aligns with shortages in
both physical and digital sustainability. Such countries are characterized by a configuration in
which high levels of entrepreneurial OR are linked with heightened perceptions of physical
and digital sustainability shortages. Namely, the solution is present in Egypt, India, Saudi
Arabia, Pakistan, United Arab Emirates, Mexico, South Africa, Morocco, Ecuador, Oman,
Armenia, Guatemala, and Panama. These cases represent 44% of the countries considered in
the dataset, with a consistency of 0.85.

Those countries represent the empirical relevance of the proposition derived from the
theoretical framework. Their entrepreneurs have faced both digital and physical shortages of
sustainability and a concomitant perception of the presence of opportunity for entrepreneurial
activities. This combination at time t was consistently associated with a high level of El in
those countries at time t+1, supporting the empirical relevance of our theoretical proposition.

The robustness of these findings is reinforced by the analysis of sufficient conditions

associated with the absence of high EI (~El) at the country level. This solution demonstrates
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strong consistency, with a score of 0.92, indicating a reliable association between the absence
of El and specific configurations of factors across countries. In particular, the results reveal
that countries with low levels of EI are typically those where both SPS and SDS are absent,
and where OR does not emerge as a decisive factor. This configuration suggests that, in these
contexts, the perception of overall entrepreneurial opportunity (OR) lacks the motivational
power to stimulate EI in the absence of perceived sustainability shortages.

This insight highlights the role that sustainability shortage plays in the entrepreneurial
process. Unlike OR, which traditionally acts as a driver of El, the absence of both SPS and
SDS seems to have a greater influence in reducing entrepreneurial motivation than does a lack
of OR alone. In essence, the results show that a purely opportunity-based perception is
insufficient to spark El if the perception of sustainability-driven need is lacking. This solution
is present in Sweden, Ireland, Switzerland, Germany, Luxembourg, the United Kingdom,
Japan, Norway, lItaly, Portugal, Netherlands, Canada, Croatia, Australia, Slovakia, Russia,
Israel, and South Korea.

This pattern contrasts with that observed in high-EIl countries, where sustainability
shortages are perceived and acted on as entrepreneurial opportunities. The comparative
analysis between high- and low-EI countries thus underscores the catalytic role of sustainability
shortages in stimulating entrepreneurial action. As seen in this solution, the absence of
perceived sustainability shortages effectively lowers EI, suggesting that potential entrepreneurs
are less motivated to initiate ventures in contexts where sustainability demands are met.

Overall, these findings lend empirical weight to the argument that sustainability
shortages, more so than the recognition of general entrepreneurial opportunities, play a crucial
role in driving El. This result emphasizes the idea that potential entrepreneurs are more
motivated by identifiable needs within the sustainability domain than by the availability of

general opportunities.
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5. Discussion and conclusion

This study investigates the relationship between El and sustainability shortages in both
physical and digital contexts, alongside OR at the country level. Specifically, we aimed to
address whether and how the perception of SPS and SDS, combined with OR, influences EI.
By doing so, the research contributes to an understanding of how sustainability-oriented gaps
in different contexts motivate entrepreneurial action, particularly under conditions of high OR.

The analysis revealed that high El is associated with a unique configuration of factors:
countries where high levels of OR coexist with perceived shortages in physical and digital
sustainability consistently demonstrate elevated levels of El. This result underscores the central
role of sustainability shortage perceptions in driving entrepreneurial motivation, as
entrepreneurs are more likely to act upon unmet sustainability needs when they are coupled
with high OR. Conversely, in countries where sustainability shortages are absent, EI remains
low, regardless of OR presence, which suggests that OR alone is insufficient to stimulate

entrepreneurship in the absence of perceived sustainability-driven gaps.

5.1 Theoretical contributions

This study contributes to contemporary entrepreneurship research by bridging the
increasingly significant domains of sustainability and digitalization. A considerable body of
research has independently examined sustainable entrepreneurship and digital
entrepreneurship; however, comprehensive insight into how these two domains interact to
shape EI remains limited. By conceptualizing and empirically testing the impact of both
physical and digital sustainability shortages on EI, this research fills a critical gap in
understanding of how these specific shortages drive entrepreneurial behavior at a macro level.

The study’s findings extend the Kirznerian approach to OR Dby introducing

sustainability shortage perception as a pivotal driver of entrepreneurial action. Entrepreneurs,
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as observed, are not only motivated by general opportunities but also respond to sustainability-
related needs, perceiving these shortages as actionable opportunities. By empirically validating
the concept of sustainability shortages, this research adds a valuable dimension to the study of
OR, particularly in the sustainability and digital entrepreneurship literature. These
contributions underscore the relevance of digital infrastructure in amplifying perceptions of
sustainability shortages, illustrating how digital channels facilitate the identification of
entrepreneurial opportunities in contexts of resource disequilibrium.

5.2 Implications for practice

The study has several implications for policymakers and practitioners in the field of
entrepreneurship. First, it highlights the importance of sustainability-related opportunities in
fostering EI. Empirical evidence from this research indicates that sustainability-related gaps
are closely linked with higher EI at the country level, particularly in contexts where OR is high.
Second, the findings emphasize the relevance of identifying shortages as key to enhancing EI.
Accordingly, practitioners and policymakers are encouraged to focus on both existing assets
and observable gaps in their environments to drive innovation, aligning with Schumpeterian
theories of creative destruction.

Additionally, the findings highlight that sustainability shortages can emerge in both
physical and digital realms. This duality suggests that investment in digital tools and
informative technologies can support entrepreneurial ecosystems by enabling them to detect
and act on sustainability shortages. Policymakers could, for example, establish digital
dashboards or databases that showcase regional sustainability gaps, especially those tied to
environmental, social, and governance benchmarks, to further support OR within

entrepreneurial ecosystems.
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5.3 Limitations and future research

Despite its contributions, our study is subject to certain limitations and should be
viewed as an initial exploration of the role of physical and digital sustainability shortages. One
limitation lies in the fact that we examined only 48 countries. This is due to the availability of
data relating to EI and OR in the GEM dataset. The country sample based on data availability
limits the generalizability of the results to other countries that may display different levels of
the analyzed factors. Future research may address this issue by employing primary rather than
secondary data. Another aspect that could be developed in future studies is identification of
additional country-level variables that can act as proxies of sustainability shortage.
Furthermore, these concepts might be investigated in relation to other entrepreneurial-related
variables and with a broader or different theoretical framework.

Despite these limitations, we hope this research lays the foundation for expanding the
understanding of the role of digital technologies as a channel for recognizing entrepreneurial
opportunities and perceiving shortages beyond sustainability-related ones.

In conclusion, this study addresses its research objectives, confirming that both physical
and digital sustainability shortages significantly drive EI and offering empirical validation for
the theoretical proposition that entrepreneurs are motivated by identifiable sustainability needs
in their environments. The findings underscore the critical role of sustainability shortages in
entrepreneurial decision making and lay the foundation for future research to explore this

dynamic intersection of sustainability, digitalization, and EI.
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