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Abstract 

While scholars agree that institutions are critical for enabling and constraining entrepreneurial 

action, the mechanisms by which institutions shape individual entrepreneurs’ actions remain 

underdeveloped. Whereas prior work focuses on the direct and moderating effects of institutions 

on entrepreneurial action, we propose that institutions also indirectly influence entrepreneurial 

action through their influence on the mental models of actors. To that end, we theorize an 

underexplored role of institutions: shaping three socio-cognitive traits (SCT)—opportunity 

recognition, entrepreneurial self-efficacy, and fear of failure—that influence entrepreneurial 

action. Using GEM data from 735,244 individuals in 86 countries, we test and find evidence that 

SCTs mediate the relationship between institutions and opportunity entrepreneurship. Informal 

institutions exert a weaker direct effect on opportunity entrepreneurship, but a stronger indirect 

effect through the SCT channels relative to formal institutions. Our study thus provides more 

nuanced findings concerning the ways formal and informal institutions, as well as the direct and 

indirect effects of institutions, enable and constrain entrepreneurial action.   

 

Plain English Summary 

 

Pro-market policies and favorable societal attitudes do not only create beneficial market conditions 

for entrepreneurship; they also shape the cognitive characteristics conducive to entrepreneurial 

action. In a sample of 735,244 individuals in 86 countries from 2002–2016, we find that formal 

and informal institutions increase the socio-cognitive traits that in turn increase the propensity for 

opportunity-motivated entrepreneurship. This reveals that the effects of institutions for individual 

engagement with entrepreneurship are both direct and indirect, suggesting the importance of policy 

and culture in shaping the cognitive foundations of the entrepreneurial process. 
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1. INTRODUCTION 

There is widespread acknowledgment that institutions, the formal and informal rules of the 

game (North, 1991), are an important antecedent to entrepreneurship (Bjornskov & Foss, 2016). 

However, our understanding of how institutions matter—i.e., the mechanisms by which 

institutions shape individual entrepreneurial action—remains limited (Dilli et al., 2018; Kim et al., 

2016). One limiting factor is much of the literature focuses on the ‘average’ effects of 

institutions—implicitly assuming that entrepreneurs respond in a homogenous fashion to the 

incentives and constraints created by the institutional environment (Burns & Fuller, 2020). A 

related concern is that the predominant macro-conceptualization of institutions (Bruton et al., 

2010) ignores the micro foundation of institutions—e.g., as manifested in individual cognition 

(Denzau & North, 1994; Grégoire et al., 2011). This is important because entrepreneurship is an 

inherently uncertain process undertaken by heterogenous actors based on subjective judgement 

(Foss et al., 2019; Shepherd et al., 2007). Yet, while the literature provides considerable validity 

to the notion that entrepreneurial activity is influenced by the institutional context, we thus far only 

have a rudimentary account of the interdependence of institutions and cognition in explaining the 

heterogeneity of entrepreneurial action (Foss et al., 2019; Lucas & Boudreaux, 2020; Lucas & 

Fuller, 2017; McMullen et al., 2016). Consequently, the ‘riches’ of the multilevel mechanisms by 

which institutions shape entrepreneurial action remain ‘untapped’ (Kim et al., 2016). 

The purpose of this paper is to examine the question: How do individuals’ cognitive 

frameworks mediate the relationship between institutions and entrepreneurial action? To do so, 

we develop a theoretical model grounded in New Institutional Economics (NIE), wherein the 

intersubjectively congruent mental models (Denzau & North, 1994) used to interpret the 

environment manifest in socio-cognitive traits (SCTs) pertinent to entrepreneurship (C. J. 
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Boudreaux et al., 2019). Specifically, we consider the role of three SCTs—opportunity 

recognition, entrepreneurial self-efficacy, and fear of failure—as indirect channels by which 

formal and informal institutions have heterogeneous and nuanced effects on individual decisions 

to pursue opportunities through entrepreneurial action. 

We test our theoretical model using a sample of 735,244 individuals across 86 countries over 

the period 2002–2016. Our dataset consists of individual-level adult population surveys from 

Global Entrepreneurship Monitor (GEM) matched with country-level data from the Economic 

Freedom of the World Index (Gwartney et al., 2020) and the World Bank’s development 

indicators. This panel setup allows for a novel application of multilevel mediation techniques, 

enabling us to evaluate cognitive pathways by which institutions influence decisions to engage in 

opportunity-motivated entrepreneurship (OME). 

Our study makes several contributions to the institutions and entrepreneurship literature. First, 

whereas existing work has theorized institutions as a moderator of SCT’s influence on 

entrepreneurial action (Boudreaux et al., 2019; Raza et al., 2018; Wennberg et al., 2013; Wyrwich 

et al., 2016), socio-cognitive theories affirm that such traits are themselves influenced by 

institutional context (Nikolaev & Bennett, 2016; Pitlik & Rode, 2016). We advance this literature 

by considering the role of both formal and informal institutions in fostering entrepreneurship, both 

directly and indirectly: directly through transactional mechanisms (Foss et al., 2019; McMullen et 

al., 2008) and indirectly through what we term cognitive mechanisms, viz., by shaping the 

cognitive frameworks of individuals (Foss et al., 2019; Wennberg et al., 2013).  By theorizing how 

formal and informal institutions serve as antecedents to SCTs, which in turn mediate the 

relationship between institutions and OME, our study responds to Grégoire et al.’s (2011) call to 

explore the antecedents of entrepreneurial cognition and its operation across levels of analysis. It 
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also addresses Boudreaux et al.’s (2019, p. 193) suggestion of a mediation model as a complement 

to extant moderation theories. As such, we advance from the question of which institutions 

influence entrepreneurial action to how. 

Second, and relatedly, our theoretical connection of mental models to SCTs helps bolster the 

link between NIE and entrepreneurial action theory. NIE scholars generally view ‘shared’ mental 

models as a convergent result of social interaction, by which individuals’ subjective assessments 

of institutional and market phenomena cohere to facilitate economic coordination. However, how 

these elements fit with the multiple aspects of the cognitive process leading to entrepreneurial 

action is rarely articulated (Grégoire et al., 2011; McMullen & Shepherd, 2006). To that end, we 

position opportunity recognition as a “third-person” SCT related to perceptions of the market, and 

fear of failure and entrepreneurial self-efficacy as “first person” SCTs relating the individual to 

potential action. Our theory thus lays important groundwork for future processual research to 

elaborate the intertemporal relation of institutions and cognition as entrepreneurial action unfolds 

(Bjørnskov et al., 2022; Wood et al., 2021). 

Finally, we offer methodological advances by leveraging emerging econometric techniques for 

multilevel mediation that open many new opportunities for the institutions and entrepreneurship 

literature. Whereas scholars have increasingly theorized that institutional context shapes 

entrepreneurial cognition (Foss et al., 2019; McMullen et al., 2016), methodological tools to 

investigate the resulting mechanisms have been lacking or underutilized. The correlated random 

effects approach (Chamberlain, 1982; Mundlak, 1978) we implement offers a practical path to 

exploring the pathways by which macro-level contextual variables have effects that are mediated 

through micro-level, actor-specific characteristics (Boudreaux et al., 2022). 

The remainder of the paper is structured as follows. Section 2 presents our theoretical 
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framework and develops our hypotheses. Section 3 describes our data and methods. Section 4 

presents the results, and Section 5 discusses the implications of our work. 

2. THEORETICAL FRAMEWORK 

To orient our theory, we present a multilevel model of institutions and entrepreneurial action 

in Figure 1. Formal and informal institutions are at the “external,” macro level, external to the 

actor. Meanwhile, cognitive systems manifest at the individual level through mental models, viz., 

SCTs. Formal and informal institutions shape the physical conditions amenable to 

entrepreneurship (easing access to resources, reducing uncertainty and risk of expropriation)—i.e., 

transactional mechanisms. However, they also shape the evolving mental models that emerge 

among individuals in a society—what we label cognitive mechanisms. Our model suggests that 

institutions influence entrepreneurial action through both types of mechanisms. As scaffolding for 

our theoretical model, we first develop baseline hypotheses on the direct relationships between (1) 

SCTs and entrepreneurship and (2) the institutional environment and entrepreneurship, based on 

established theory. We then use these as necessary ingredients for the development of our 

multilevel mediation model.  

[Figure 1] 

Social Cognition and Entrepreneurial Action 

Entrepreneurship is an experimental decision-making process, wherein actors combine 

heterogeneous assets within a firm to produce goods and services that they believe will satisfy 

consumers’ wants better than the next best alternatives. This process takes place in a market setting 

characterized by uncertainty, resource heterogeneity, and agents with cognitive limitations and 

dispersed knowledge (Foss et al., 2019). In turn, the ‘agency’ underpinning venture creation 

“arises, ultimately, from the actions of particular persons” (Baron, 2004, p. 224)—as entrepreneurs 
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act upon their subjective assessments about the present and future state of resources, technologies, 

and consumer preferences (Foss et al., 2019; Foss & Klein, 2012). 

A rich literature examines how cognition influences the individual decision-making processes 

that culminate in new venture creation (Mitchell et al., 2002). This cognitive perspective 

encompasses a range of mental constructs (Grégoire et al., 2011); in particular, mental processes 

are generally viewed as the “cognitive mechanisms through which we acquire information, enter 

it into storage, transform it, and use it to accomplish a wide range of tasks” (Baron, 2004, p. 221). 

Entrepreneurial actors use these processes to “make assessments, judgments, or decisions 

involving opportunity evaluation, venture creation, and growth” (Mitchell et al., 2002, p. 97). In 

turn, knowledge, motivation, beliefs, and doubts play an influential role in determining an 

individual’s decision to pursue entrepreneurial action (McMullen & Shepherd, 2006; Shepherd et 

al., 2007). As Busenitz and Lau (1996, p. 26) succinctly state, the “propensity to engage in 

entrepreneurial activity is a function of cognition.”  

We focus on three socio-cognitive traits (SCTs) that have been identified as important 

determinants of individual entrepreneurial action: (1) opportunity recognition; (2) entrepreneurial 

self-efficacy, and (3) fear of failure (Boudreaux et al., 2019; Minniti & Nardone, 2007; Wood & 

Bandura, 1989). In so doing, we advance the literature by mapping these SCTs to the cognitive 

stages outlined in entrepreneurial action theory. Entrepreneurial action theory views the decision 

to bear uncertainty by engaging in entrepreneurial action as the result of the recognition that an 

opportunity ‘exists’—i.e., a third-person opportunity—and the evaluation of that opportunity ‘for 

oneself’—i.e., a first-person opportunity (McMullen & Shepherd, 2006; Shepherd et al., 2007). 

As such, we view opportunity recognition as a third-person SCT—reflecting traits whereby 

individuals are prone to believe in the presence of a “potential opportunity for someone in the 
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marketplace” (McMullen & Shepherd, 2006, p. 137). It is readily evident that opportunity 

recognition is a key determinant of entrepreneurial action and at the core of modern theories of 

entrepreneurial action (Baron, 2006; Baron & Shane, 2007), as the perception of new business 

opportunities is a critical first step in the venture creation process (Kirzner, 1973). 

However, recognition is a necessary but insufficient condition for entrepreneurial action 

(Baron & Shane, 2007). To that end, entrepreneurial action requires that an “entrepreneur must 

overcome doubt by forming a first-person opportunity belief, which is a belief that the opportunity 

is of value and achievable by him or her” (Shepherd et al., 2007, p. 76). A belief that opportunities 

exist does not imply that an individual believes they possess the requisite knowledge and 

motivation necessary to exploit those favorable market conditions. As such, we view 

entrepreneurial self-efficacy and fear of failure as first-person SCTs, reflecting an individual’s 

beliefs about their entrepreneurial knowledge, skills, and doubts regarding the potential outcomes 

of perceived entrepreneurial opportunities for them.  

The literature also provides clear evidence that these first-person SCTs shape decisions to 

engage in entrepreneurial action. Strong self-efficacy beliefs are positively correlated to people’s 

intentions to engage in entrepreneurial action (Wilson et al., 2007) and the amount of effort 

individuals invest in developing critical competencies necessary to accomplish challenging tasks 

(Baron & Shane, 2007; Wood & Bandura, 1989). Not surprisingly, meta-analytic studies suggest 

that entrepreneurial self-efficacy is strongly correlated with entrepreneurial engagement (Rauch & 

Frese, 2007). Finally, fear of failure provokes an unpleasant emotional reaction (e.g., grief, shame, 

or self-blame) that can significantly impede entrepreneurial action. When an individual perceives 

of failure in a negative way, they will actively try to avoid it (Shepherd, 2003). Numerous studies 

suggest that fear of failure can discourage people from engaging in entrepreneurial activities 
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(Boudreaux et al., 2019; Caliendo et al., 2009). In sum, the well-established links between these 

first- and third-person SCTs and entrepreneurial action informs our first set of baseline hypotheses: 

H1a: Opportunity recognition is positively associated with opportunity-motivated 

entrepreneurship. 

 

H1b: Entrepreneurial self-efficacy is positively associated with opportunity-motivated 

entrepreneurship. 

 

H1c: Fear of failure is negatively associated with opportunity-motivated entrepreneurship. 

 

Transactional Mechanisms: Institutions and Entrepreneurship 

The cognitive perspective above recognizes that human action “proceeds from complex 

interactions between the environment and the mind” (Grégoire et al., 2011, p. 1446). It is clear that 

entrepreneurial cognition is environmentally situated (Bouchikhi, 1993)—suggesting that 

entrepreneurial action emerges from actors’ interpretation of the environmental elements they 

observe (Davidsson, 2015). This suggests that the decision to undertake the new venture creation 

process depends on how an entrepreneur perceives market conditions in relation to the institutional 

environment (Baron, 2006; Busenitz & Lau, 1996; Mitchell et al., 2000). As such, entrepreneurial 

cognition is not institutionally antiseptic but rather is situated in a particular institutional context 

(Bjornskov & Foss, 2016; Boudreaux, 2017; Terjesen et al., 2016).  

Institutions are the “humanly devised constraints that structure political, economic and social 

interactions” (North, 1991, p. 97). A society’s institutions consist of both the formal (e.g., 

economic, legal, and political) and informal (e.g., cultural norms, values, and beliefs) rules that 

define the scope of permissible behavior in economic, political, and social affairs. Institutions, 

therefore, enable and constrain economic activity, including entrepreneurship (Baumol, 1990; 

North, 1991). Research on institutions and entrepreneurship tends to focus on what we call 

transactional mechanisms—i.e., effects on the costs and uncertainty associated with the myriad 
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transactions (exchanges) involved in entrepreneurial venturing (McMullen et al., 2008). It is clear 

that institutions enable entrepreneurial action through transactional mechanisms—e.g., lowering 

the costs of market exchange, reducing barriers to entry and growth, increasing the quality of 

governance, and empowering cultural norms that promote peaceful interaction (Foss et al., 2019). 

These transactional mechanisms pertain to the external environment that individuals venture 

within—shaping market conditions like supply and demand (Bruton et al., 2010), providing 

incentives for different types of entrepreneurial activities (Baumol, 1990; Boudreaux et al., 2018), 

and influencing the level of market uncertainty (Foss et al., 2019; McMullen et al., 2008). 

Much of the literature considers either the formal or informal institutional environment, but a 

growing number of studies suggest that it is important to consider the effects of both the formal 

and informal institutional environment on entrepreneurial activity (Bennett & Nikolaev, 2021a; 

Eesley et al., 2018; Li & Zahra, 2012). In turn, we focus on both formal institutions as pro-market 

institutions that support market activity and limit government interference in the economy (Bennett 

& Nikolaev, 2021a; Dau & Cuervo-Cazurra, 2014; Holcombe & Boudreaux, 2016) and informal 

institutions as social legitimacy of entrepreneurship (Busenitz et al., 2000; Etzioni, 1987), or the 

“subjective norms or commonly held perceptions regarding the status and rewards of 

entrepreneurship in a given population” (Stephan & Uhlaner, 2010, p. 1349). A growing body of 

evidence suggests that strong pro-market institutions enable entrepreneurial activity by reducing 

uncertainty in exchange and lowering transaction costs, while weak pro-market institutions 

constrain it by elevating uncertainty and the transaction costs facing potential entrepreneurs 

(Bennett, 2020; Bennett & Nikolaev, 2021a; Bjørnskov & Foss, 2013; Dau & Cuervo-Cazurra, 

2014; Foss et al., 2019; McMullen et al., 2008; B. Nikolaev et al., 2018). Similarly, the literature 

links stronger social legitimacy of entrepreneurship, reflecting societal approval and celebration 
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of entrepreneurship as an occupational choice, to greater entrepreneurship by increasing the 

potential rewards associated with becoming an entrepreneur as well as access to key resources 

(Hindle & Klyver, 2007; Kibler et al., 2014; Wyrwich et al., 2016). In sum, an extensive body of 

research affirms that both pro-market institutions and the social legitimacy of entrepreneurship are 

important antecedents to individuals’ pursuit of entrepreneurial opportunities (Bennett & 

Nikolaev, 2019; Bjornskov & Foss, 2016; Terjesen et al., 2016). Thus, our baseline institutional 

hypotheses are: 

H2a: Stronger pro-market institutions are positively associated with opportunity-

motivated entrepreneurship. 

 

H2b: Greater social legitimacy of entrepreneurship is positively associated with 

opportunity-motivated entrepreneurship. 

 

Cognitive Mechanisms: The Role of Socio-Cognitive Traits 

As described above, the extant literature establishes that institutions have direct effects on 

entrepreneurial action through transactional mechanisms that shape market conditions. However, 

a subjectivist view of entrepreneurial cognition affirms that the transactional mechanisms of 

institutions for entrepreneurship are only part of the story (Foss et al., 2008). Beyond the direct 

effects of institutions on entrepreneurship, institutions also shape entrepreneurial action via their 

effects on individuals’ cognition. Because cognition is subjective, institutions also face the 

challenge of divergent expectations. Hence, ‘transactional’ benefits are only realized to the extent 

that convergent expectations result in intersubjective agreement—i.e., a common understanding 

about the meaning of institutional rules and the behaviors that others will or will not engage in, 

given those rules (Greif & Mokyr, 2017). This is suggestive of a second set of mechanisms—what 

we label cognitive mechanisms—related to nature of convergent beliefs about the institutional and 

market environments.  
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Although such cognitive mechanisms are rarely explored, they are not without precedent in 

NIE. In fact, one of the intellectual founders of NIE, Douglass North, offered a sophisticated take 

on the relationship between the objective rules of the game and the subjective perceptions of 

individual actors that accounts for the possibility of cognitive mechanisms. As Denzau & North 

(1994, p. 4) write: 

“To understand decision making under such conditions of uncertainty we must 

understand the relationship between the mental models that individuals construct to 

make sense out of the world around them, the ideologies that evolve from such 

constructions, and the institutions that develop in a society to order interpersonal 

relationships” (emphasis added).  

 

As indicated, mental models are the cognitive structures through which individuals make sense 

of their environment, giving rise to values and beliefs (viz., ideology) that inform subjective 

expectations and judgments pertaining to various courses of action. While often relegated to the 

background of NIE-based entrepreneurship scholarship, Denzau and North’s framework offers an 

important, integrated theory of the relationship between cognition, institutions, and entrepreneurial 

action. Namely, “mental models are the internal representations that individual cognitive systems 

create to interpret the environment and the institutions are the external (to the mind) mechanisms 

individuals create to structure and order the environment” (Denzau & North, 1994, p. 4). This 

dovetails neatly with the literature on entrepreneurial cognition, which is concerned with 

“understanding how entrepreneurs use simplifying mental models to piece together previously 

unconnected information that helps them to identify and invent new products or services, and to 

assemble the necessary resources to start and grow businesses” (Kuratko et al., 2020, p. 3). 

Despite the acknowledged importance (and interdependence) of institutions and cognition in 

entrepreneurship (Foss et al., 2019), how the mental processes pertinent to entrepreneurship are 

shaped by institutions remains underexplored. Scholars typically theorize in relation to the 
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transactional mechanisms of institutions when synthesizing cognitive and institutional elements. 

For instance, several papers suggest that the relationship of SCTs to entrepreneurial action is 

moderated by institutional effects in the environment (Boudreaux et al., 2019; Kibler et al., 2014; 

Wennberg et al., 2013; Wyrwich et al., 2016). In these accounts, given SCTs are expressed across 

institutional environments, but they have the strongest effects on entrepreneurial action in those 

institutional environments that create favorable ‘objective’ conditions for entrepreneurship 

(Mitchell et al., 2000; Raza et al., 2018). As such, the institutional environment creates market 

conditions that are amenable to actions that might follow from SCTs. 

However, there is also theoretical basis for suggesting that institutions shape entrepreneurial 

action through cognitive mechanisms. One such basis derives from information processing theory, 

which describes the cognitive mechanisms involved when an individual responds to an 

environmental stimulus by taking action (Fiske & Taylor, 2013). Information processing theory 

suggests that the path from ‘input’ received from the institutional environment to ‘output’ in the 

resulting entrepreneurial action is mediated by “innate propensities and abilities of the mind” 

(Grégoire et al., 2011, p. 1447). In turn, Foss et al. (2019, p. 1202) note that “institutions not only 

supply (monetary incentives) but also influence cognition” (emphasis added). As they elaborate: 

“Institutions do not just regulate behaviors by imposing direct constraints on entrepreneurial 

conduct…They also provide frameworks and cognitive categories that may influence 

entrepreneurial judgment” (Foss et al., 2019, p. 1209). This suggests that institutions can partly 

shape (or at least influence) the mental models of individuals in a society by promoting the 

expression of certain SCTs over others.  

Building on these insights, we propose that SCTs mediate the relationship between the external 

institutional environment and entrepreneurship (Lim et al., 2010). Specifically, individuals’ SCTs 
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can be understood as reflecting variation in mental models created for the purpose of interpreting 

the formal and informal institutional environment. Rather than viewing SCTs as characteristics 

determined independently from the institutional context, our conceptualization suggests that SCTs 

are themselves partially institutionally determined. This opens intriguing possibilities about the 

dual roles (and relative importance of) transactional and cognitive mechanisms by which 

institutions shape entrepreneurial action.  

Pro-Market Institutions, Socio-Cognitive Traits, and Entrepreneurship  

To further elaborate the transactional and cognitive mechanisms outlined above, we first 

consider how pro-market institutions might influence individuals’ SCTs. Pro-market institutions 

are often conceptualized as the philosophically consistent and multi-dimensional concept of 

economic freedom (Bennett & Nikolaev, 2021a; Dau & Cuervo-Cazurra, 2014), which is 

characterized by the principles of  “personal choice, voluntary exchange, freedom to compete, and 

protection of person and property” (Gwartney & Lawson, 2003, p. 406). We thus ground our theory 

in the established relationship between economic freedom and individual choice (Hayek, 1973; B. 

Nikolaev & Bennett, 2016). Economic freedom imposes few constraints on how individuals 

allocate their time and resources, while shifting the ‘consequences’ of action onto the individual 

(Hayek, 1945). As a result, individuals tend to “freely choose, learn, innovate, and exert control 

over their environment” (B. Nikolaev & Bennett, 2016, p. 40). We suggest individuals cognitively 

adapt to this expansion of individual choice and control (Pitlik & Rode, 2016).  

The literature provides one clear mechanism by which pro-market institutions facilitate the 

third-person SCT of opportunity recognition: by availing a broader range of market opportunities 

to be recognized (Bjørnskov & Foss, 2013). In countries with stronger pro-market institutions, 

individuals face fewer institutional barriers to entry as well as lower transaction costs associated 
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with experimentation of heterogeneous resource combinations, searching for suppliers, bargaining 

over prices, and monitoring the production process (Foss et al., 2019). Entrepreneurs also face 

lower risks that their property will be expropriated or their contracts rendered unenforceable 

(McMullen et al., 2008). This lengthens the time horizon of viable projects, facilitating venture 

plans that require a longer-run view (Bennett et al., 2022). In turn, we expect that pro-market 

institutions also inform individuals’ tendency toward alertness to entrepreneurial opportunities. 

Because pro-market institutions make entrepreneurship a more desirable career choice for many 

(Gohmann, 2012), it increases the effort individuals allocate towards scanning the environment for 

opportunities to earn a profit by serving a previously unmet consumer demand (Foss et al., 2019). 

As such, improvements in pro-market institutions over time should increase entrepreneurs’ 

opportunity perceptions (Audretsch & Fiedler, 2021). This logic, combined with the well-

established positive relationship between opportunity recognition and entrepreneurial action, 

motivates the following multilevel mediation hypothesis: 

H3a: Individuals living in a country with stronger pro-market institutions are more likely 

to recognize perceived business opportunities, which in turn is associated with a higher 

likelihood of pursuing opportunity-motivated entrepreneurship. 

 

We also expect pro-market institutions to positively influence individuals’ entrepreneurial 

self-efficacy. Going beyond the economic processes by which individuals cognitively adapt to the 

favorable conditions associated with pro-market institutions, this first-person SCT positions an 

individual’s self-assessment relative to their environment. Pro-market institutions promote a sense 

of control, wherein individuals believe that their own decisions inform their outcomes (B. Nikolaev 

& Bennett, 2016; Pitlik & Rode, 2016). In turn, greater sense of control has been shown to increase 

self-efficacy in general (Phillips & Gully, 1997). When people believe that social and economic 

rewards are a function of their efforts and actions, they tend to “pursue the type of lives that they 
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value the most while maximizing their autonomy and developing their talents” (B. Nikolaev & 

Bennett, 2016, p. 40). As Phillips and Gully (1997, p. 792) write, “Self-efficacy is thought to reflect 

both an individual’s self-perceived ability and a motivational component defined by Kanfer (1987, 

p. 260) as ‘intentions for effort allocations.’” Stable pro-market institutions reduce the cognitive 

bandwidth that entrepreneurs must allocate towards mitigating risks associated with arbitrary and 

unexpected changes in the institutional environment (Bennett et al., 2022; Bylund & McCaffrey, 

2017), thereby providing more time and incentive for individuals to invest in their own human 

capital and entrepreneurial skill development (Feldmann, 2017). By providing greater security of 

private property rights and enforcement of contracts, pro-market institutions reduce uncertainty of 

exchange and provides individuals with greater confidence that they will earn a return by investing 

their skills, talents, and resources in an entrepreneurial venture (McMullen et al., 2008). For these 

reasons, therefore, pro-market institutions instill greater entrepreneurial self-efficacy. This logic, 

combined with the well-established positive relationship between self-efficacy and entrepreneurial 

action, motivates our second multilevel mediation hypothesis: 

H3b: Individuals living in a country with stronger pro-market institutions are more likely 

to exhibit entrepreneurial self-efficacy, which in turn is associated with a higher likelihood 

of pursuing opportunity-motivated entrepreneurship. 

 

Finally, while pro-market institutions provide entrepreneurs with the freedom to enter and 

compete in markets, it also offers them the freedom to fail when offering goods and services that 

are rejected by consumers. This is reflected in the finding that pro-market institutions tend to be 

associated with greater dynamism in terms of both business creation and failure (Barnatchez & 

Lester, 2017; Bennett, 2020, 2021). However, while pro-market institutions do not shield 

entrepreneurs from failure, given inherent market uncertainty (Foss et al., 2019; McMullen & 

Shepherd, 2006), they are more tolerant of and reduce the costs associated with entrepreneurial 
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failure (Bennett, 2021; Clark & Lee, 2006). Furthermore, pro-market institutions provide “more 

alternative chances to redeploy and recoup investments in entrepreneurial expertise and capital” 

following venture failure (Dutta & Sobel, 2021, pp. 1–2). Relatedly, Bjørnskov and Foss (2013) 

note that the “elasticity of substitution” in an economy, reflecting the ease with which resources 

can be reallocated across activities toward higher-valued uses, is increasing in the level of pro-

market institutions. Hence, even while pro-market institutions create a more competitive, dynamic 

environment where failure may be common, we suggest that individuals are less likely to fear these 

outcomes in the event of venture failure or underperformance. Thus, pro-market institutions reduce 

fear of failure among entrepreneurs by reducing the potential loss of dignity, time, and resources 

invested. This logic, combined with the well-established negative relationship between fear of 

failure and entrepreneurial action, motivates the following multilevel mediation hypothesis: 

H3c: Individuals living in a country with stronger pro-market institutions are less likely to 

exhibit fear of failure, which in turn is associated with a higher likelihood of pursuing 

opportunity-motivated entrepreneurship. 

 

Social Legitimacy of Entrepreneurship, Socio-Cognitive Traits, and Entrepreneurship 

We also expect social legitimacy of entrepreneurship, our informal institution of interest, to 

facilitate mental processing amenable to entrepreneurial action via the manifestation of 

opportunity recognition, entrepreneurial self-efficacy, and reduced fear of failure. For this, we 

begin with the insight that social norms tend to structure societal rewards to certain actions—and 

that individuals adapt to these reward structures (Ellickson, 2021). 

First, we argue the social legitimacy of entrepreneurship will positively influence opportunity 

recognition as a third-person SCT: positive attitudes toward entrepreneurship as a legitimate and 

desirable pursuit in society will tend to increase individuals’ alertness to opportunities. One 

pertinent reason is the effect of salient, desirable conceptions of ‘ideal types’ on information 
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processing (McMullen, 2017). When entrepreneurship is viewed more favorably, various 

stakeholders (e.g., customers, suppliers, or governments) are also more likely to perceive 

entrepreneurs as legitimate and, in turn, more likely to engage in positive transactions with them. 

This can enhance access to various resources that can remove constraints and facilitate 

entrepreneurial decision-making. For instance, research on entrepreneurial intentions demonstrates 

individuals are more inclined to view entrepreneurship as a desired path when they enjoy stronger 

social and environmental support for entrepreneurial activity (Meoli et al., 2020; B. N. Nikolaev 

& Wood, 2018). This can further legitimize entrepreneurial pursuits, reducing uncertainty that 

potential entrepreneurs face and motivate them to look for business opportunities, boosting 

entrepreneurial alertness. As an increasing number of people believe that it is socially desirable to 

pursue business ideas and observe positive entrepreneur roles models in the media, this also can 

drive up alertness—signaling that there are myriad instances of successful innovation ‘out there’ 

(Hindle & Klyver, 2007). This logic, combined with the well-established positive relationship 

between opportunity recognition and entrepreneurial action, motivates the following multilevel 

mediation hypothesis: 

H4a: Individuals living in a country with stronger social legitimacy of entrepreneurship 

are more likely to recognize perceived business opportunities, which in turn is associated 

with a higher likelihood of pursuing opportunity-motivated entrepreneurship. 

 

Turning again to the first-person SCTs, we suggest that entrepreneurial self-efficacy will also 

mediate the relationship between the social legitimacy of entrepreneurship and an individual’s 

opportunity-motivated entrepreneurial action. When entrepreneurial ‘success’ is not only 

celebrated but also ‘amplified’ by the media, entrepreneurship will be perceived as a more 

desirable career choice (Wyrwich et al., 2016). This can intensify feelings of self-worth and 

purpose when people engage in entrepreneurial activities (Stephan et al., 2020). Such dynamics 
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can further increase entrepreneurial self-efficacy; after all, one only needs a garage and a new idea 

to start the next big company (Audia & Rider, 2005). Organizational-level research also shows 

that more supportive social environments tend to promote experimentation “without fear of 

appraisal, and frequent and open exchange of feedback,” (Choi et al., 2003, p. 360), which further 

increases self-efficacy beliefs (Stephan & Uhlaner, 2010). This logic, combined with the well-

established positive relationship between entrepreneurial self-efficacy and entrepreneurial action, 

motivates the following multilevel mediation hypothesis: 

H4b: Individuals living in a country with stronger social legitimacy of entrepreneurship 

are more likely to exhibit entrepreneurial self-efficacy, which in turn is associated with a 

higher likelihood of pursuing opportunity-motivated entrepreneurship. 

 

Finally, societies that favor entrepreneurial endeavors are more likely to perceive failure as an 

acceptable outcome from the process of starting a new venture. Wyrwich et al. (2016, p. 473) find 

significantly higher fear of failure among individuals in East Germany, where “anti-capitalist 

indoctrination in socialism [led] to the formation of norms and values that are at odds with 

entrepreneurship” (ibid., p. 473), than among individuals in West Germany where this was not the 

case. While they do not take the next step to model the implications for opportunity-motivated 

entrepreneurship, it is natural to connect these findings to the work mentioned above on fear of 

failure as a hindrance to entrepreneurship (Caliendo et al., 2009).  

By contrast, in many cases where entrepreneurship enjoys high social legitimacy, failure is not 

only accepted but even celebrated. For example, one of the most prominent mantras of Silicon 

Valley, the global center for high tech and innovation, is ‘fail fast, fail often.’ In such 

environments, entrepreneurs praise their mistakes and laud the virtues of failure—indeed, “if you 

cannot fail, you cannot learn” (Ries, 2011, p. 56). This camaraderie around failure reflects shared 

mental models that promote an entrepreneurial culture while encouraging people to overcome their 
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natural fear of failure (Hayton & Cacciotti, 2013). Furthermore, observing successful 

entrepreneurs reduces fear of failure while observing business failure increases fear of failure 

(Wyrwich et al., 2019)—such that the instances of entrepreneurship that societies emphasize serve 

as “environmental stimuli that are apprehended as threats in achievement” (Cacciotti & Hayton, 

2015, p. 181). Because media coverage in societies that foster acceptance of entrepreneurship tends 

to be overwhelmingly positive, often consisting of sensational stories of successful entrepreneur 

role models, individuals are much less likely to experience a threat appraisal, and hence fear of 

failure (Hunter et al., 2020). Extraordinary success stories are also easier to recall and more likely 

to heavily weigh into people’s judgements, further decreasing fear of failure and promoting the 

search for new venture opportunities (Tversky & Kahneman, 1973). This logic, combined with the 

well-established negative relationship between fear of failure and entrepreneurial action, motivates 

the following multilevel mediation hypothesis: 

H4c: Individuals living in a country with stronger social legitimacy of entrepreneurship 

are less likely to exhibit fear of failure, which in turn is associated with a higher likelihood 

of pursuing opportunity-motivated entrepreneurship. 
 

DATA & METHODS 

Data for our analysis is from the Global Entrepreneurship Monitor (GEM) Adult Population 

Survey (APS), which surveys a minimum of 2,000 individuals in dozens of countries on an annual 

basis. We merged this database with the Fraser Institute’s Economic Freedom of the World Index 

(Gwartney et al., 2020). After deleting missing observations, our analysis is based on a sample of 

735,244 individuals from 86 countries spanning the period 2002–2016. Table 1 provides 

descriptions, data sources, and summary statistics for the variables used in the analysis, and Table 

2 provides a correlation matrix. 
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Dependent Variable: Entrepreneurial Action 

We operationalize entrepreneurship following the convention used in GEM: “an attempt at a 

new business or new venture creation, such as self-employment, a new business organization, or 

the expansion of an existing business” (Reynolds et al., 2005, p. 223). Following recent work 

(Boudreaux et al., 2019; Boudreaux & Nikolaev, 2019), we focus on opportunity-motivated 

entrepreneurship (OME) as our dependent variable. Specifically, GEM asks individual 

respondents if they are involved in total early-stage entrepreneurial activity (TEA). If they respond 

‘yes’, they are then asked to clarify whether their motivation is to take advantage of a business 

opportunity or out of necessity (GEM codes the former as TEA-OPP). Hence, this variable is 

binary-coded (1=involved in OME; 0=not involved in OME) and reflects first-person 

entrepreneurial action taken on a perceived business opportunity (McMullen & Shepherd, 2006).1 

Independent Variables: Institutions 

Pro-market institutions. Following a growing body of entrepreneurship studies (Bennett & 

Nikolaev, 2019, 2021a; Bjørnskov & Foss, 2013; Boudreaux et al., 2019; Boudreaux & Nikolaev, 

2019; Gohmann, 2012), we use the Economic Freedom of the World (EFW) index (Gwartney et 

al., 2020) as our measure of pro-market institutions, which is comprised of five areas: (1) 

government size, (2) legal system & property rights, (3) sound money, (4) freedom to trade 

internationally, and (5) regulation.  

Social Legitimacy of Entrepreneurship. Our measure of informal institutions is the social 

legitimacy of entrepreneurship, which reflects the “degree to which a country’s residents admire 

entrepreneurial activity” and view entrepreneurship as a desirable career path (Busenitz et al., 

2000, p. 995; Etzioni, 1987). Specifically, we follow Stenholm et al. (2013) in using two variables 

from the GEM dataset—new business status (“Entrepreneurial Status”) and new business media 
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(“Media Attention”)—as our measure of social legitimacy of entrepreneurship. Entrepreneurial 

Status captures whether respondents believe entrepreneurs have a high status in society (“those 

successful at starting a business have a high level of status and respect”). Media Attention captures 

whether respondents believe the media portrays entrepreneurs in a positive light (“you will often 

see stories in the public media about successful new businesses”). Each variable represents the 

proportion of the sample population that agrees with the underlying statement. We assessed 

whether these two variables measure a single underlying latent factor using Cronbach’s alpha. The 

construct’s alpha (0.70) satisfies the common accepted 0.70 threshold. It is also consistent with 

theory and uses the same variables from the literature (Stenholm et al., 2013).  

Socio-Cognitive Traits  

The “propensity to engage in entrepreneurial activity” is a ultimately a function of individual 

cognition, or the thought structure and process that leads to the decision to engage in 

entrepreneurial action (Busenitz & Lau, 1996, p. 25).  Following recent research, we operationalize 

entrepreneurial cognition using individual responses to a set of three binary questions from the 

GEM survey (Aragon-Mendoza et al., 2016; Boudreaux et al., 2019; Raza et al., 2018). First, we 

measure fear of failure using the GEM variable fearfail (1=if an individual indicates that failure 

might prevent them from starting a business; 0=otherwise). Second, we measure opportunity 

recognition using the GEM variable opport (1=if an individual perceives in the next six months 

there will be good opportunities to start a business; 0=otherwise). Third, we measure 

entrepreneurial self-efficacy using the GEM variable suskil (1= if an individual believes he or she 

has the knowledge, skills, or experience required to start a business; 0=otherwise).  

Control Variables  

We include control variables at the individual- and country-level to mitigate potential omitted 
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variable bias. The entrepreneurship literature has identified many different antecedents of 

entrepreneurship activity (Nikolaev et al., 2018). At the individual-level, we control for education, 

gender, age and its quadratic, and household income. Education, operating as human capital, is an 

important determinant of entrepreneurship activity. Education is important in the occupational 

choice model, where individuals can switch between wage-employment and self-employment 

(Gohmann, 2012). Education might serve as a proxy for ability and thus gauge the extent to which 

individuals have greater managerial ability and identify new venture opportunities (Simoes et al., 

2016). However, education might also increase one’s opportunity cost in the labor market, which 

discourages self-employment (Van Der Sluis et al., 2008). We use the GEM measure, gemeduc, 

which is binary coded (1=the individual has completed secondary education; 0=otherwise).  

We also control for the respondent’s gender since gender issues have been shown to be critical 

to the decision to become an entrepreneur (Minniti & Nardone, 2007). Gender is binary coded 

(1=female; 0=male). Next, we control for the respondent’s age. We expect the decision to become 

an entrepreneur increases with age, but studies suggests this positive effect diminishes through the 

entrepreneurial life cycle (Lévesque & Minniti, 2011). Age is measured as a continuous variable 

for the entrepreneur’s age and as a quadratic term to account for this non-linearity. Lastly, we 

control for income at the individual level. The literature has identified financial capital, which can 

ease liquidity constraints, as an important antecedent of entrepreneurship activity (Boudreaux et 

al., 2021; Boudreaux & Nikolaev, 2019). The GEM survey asks respondents about their household 

income according to terciles for each country. Household income is binary coded (1=individual is 

classified as high income; 0=otherwise). At the country-level, we follow convention in controlling 

for the level of economic development using the log of Gross Domestic Product (GDP) per capita 

at purchasing power parity (Bennett et al., 2017; Boudreaux et al., 2019; Stephan & Uhlaner, 2010; 
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Wennberg et al., 2013). 

Methods 

Correlated random effects. Due to the nested nature of our dataset, we use a correlated 

random effects (CRE) multilevel approach to test our hypotheses (Wooldridge, 2019). Moreover, 

because our dependent variable, OME, is binary coded, we use a logistic regression estimator. In 

the case of limited dependent regression models, it is well-known that the traditional fixed effects 

estimator provides biased and inconsistent parameter estimation (i.e., the “incidental parameters 

problem”) (Neyman & Scott, 1948). In contrast, the CRE approach provides unbiased and 

consistent estimation of key parameters. Following Mundlak (1978), the CRE approach involves 

including the cluster means of each explanatory variable in the model as additional control 

variables (Schunck, 2013).2 Consider equation (1):  

    𝑦𝑖𝑗𝑡 =  𝛽0 + 𝛽1𝑥𝑖𝑗𝑡 + 𝜋�̅�𝑗 + 𝜀𝑖𝑗𝑡            (1) 

where subscript i denotes individuals, j denotes clusters (i.e., groups of countries), and t denotes 

year. 𝑥𝑖𝑗𝑡 is a vector of variables believed to influence our dependent variable, 𝑦𝑖𝑗𝑡, and 𝜀𝑖𝑗𝑡 is the 

idiosyncratic disturbance term. The cluster mean, �̅�𝑗, picks up any correlation between this variable 

and the cluster-level. Importantly, 𝛽1 is a ‘fixed effect’ estimate identical to those obtained from 

the within-transformation (i.e., demeaning) and least squares dummy variables (LSDV) linear 

model approaches (Schunck, 2013), allowing us to estimate the effect of within-country 

institutional changes. However, there is an important advantage to the CRE method for our 

purposes: for non-linear models such as Logit, Probit, and Tobit, the other two approaches provide 

inconsistent estimation of fixed effects parameters, while the CRE approach provides consistent 

parameter estimation (Wooldridge, 2019). Because our dependent variable is binary, we use 

Logistic regression and, hence, we use CRE to obtain consistent average partial effects.3,4  
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Mediation. We now report our strategy for testing our hypotheses that institutions affect 

entrepreneurship both directly and indirectly through SCTs. To test the hypothesis that institutions 

exert a direct and positive effect on OME, we examine the following Logistic regression model: 

Prob(𝐸𝑖𝑗𝑡
∗ = 1) =  𝑙𝑛 (

𝑝

1−𝑝
) 𝛷(𝛽0 + 𝛽1𝑥𝑖𝑗𝑡 +  𝛽2𝐹𝑗𝑡 + 𝛽3𝐼𝑗𝑡 + 𝜋1�̅�𝑗 + 𝜋2𝑗

+ 𝜋3𝐼�̅� + 𝜀𝑖𝑗𝑡)   (2) 

Where 𝐹𝑗𝑡 denotes the measure of formal institutions, 𝐼𝑗𝑡 denotes informal institutions, and �̅�𝑗 

and 𝐼�̅� are their cluster means. Here, 𝛽2 and 𝛽3 are the partial effects of formal institutions and 

informal institutions on OME, and we hypothesize 𝛽2 > 0 and 𝛽3 > 0.  To test the hypothesis that 

institutions have an indirect effect on OME through SCTs, we follow Baron and Kenny (1986) 

and augment equation (2) with SCTs—our mediating variables:  

Prob(𝐸𝑖𝑗𝑡
∗ = 1) =  𝑙𝑛 (

𝑝

1−𝑝
) 𝛷(𝑍′γ + β4𝑆𝑗𝑡 + 𝜋4𝑆̅ + 𝜀𝑖𝑗𝑡)             (3) 

Where 𝑆𝑖𝑗𝑡 denotes a matrix of SCTs (fear of failure, entrepreneurial self-efficacy, 

opportunity-recognition), 𝑆�̅� is a matrix of cluster means, and 𝑍′𝛾 denotes the individual- and 

country-level determinants and parameters from equation (2). Here,  𝛽4 is the direct effect of SCTs 

on OME. If a mediating effect is present, the parameter estimates should be smaller in equation 

(3) than in equation (2). In other words, including the SCTs in the model reduces the magnitude 

of the effect of formal and informal institutions on OME. 

 

RESULTS 

Logistic Regression with Correlated Random Effects 

We begin the empirical analysis in Table 3, which reports the results from the CRE logistic 

regression. We first briefly discuss the results from Model 4, which reports the pre-mediation 

effects of institutions on OME. Consistent with our second set of baseline hypotheses H2a and 

H2b, we observe that both pro-market institutions (𝛽 = 0.214, 𝑝 = 0.000) and social legitimacy 
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of entrepreneurship (𝛽 = 0.063, 𝑝 = 0.000) are positively associated with OME. In Model 5 we 

observe that opportunity recognition (𝛽 = 0.137, 𝑝 = 0.000), entrepreneurial self-efficacy (𝛽 =

0.341, 𝑝 = 0.000), and fear of failure (𝛽 = −0.098, 𝑝 = 0.000) are all significant determinants 

of OME—consistent with our first set of baseline hypotheses H1a, H1b, and H1c.  

Next, we turn our attention to Models 1–3, which report the direct effects of pro-market 

institutions and social legitimacy of entrepreneurship on each of the three SCTs. We observe that 

a stronger pro-market institutional environment is associated with a higher propensity for 

opportunity recognition (β = 0.201; p = 0.000) and higher rates of entrepreneurial self-efficacy (β 

= 0.026; p = 0.019), but it has no discernible effect on fear of failure (β = 0.001; p = 0.901). We 

also observe that social legitimacy of entrepreneurship is associated with higher rates of 

opportunity recognition (β = 0.125; p = 0.000), entrepreneurial self-efficacy (β = 0.119; p = 0.000), 

and fear of failure (β = 0.041; p = 0.000). Moreover, we observe that pro-market institutions is 

associated with higher rates of OME both before (β = 0.214; p = 0.000) and after (β = 0.160; p = 

0.000) mediation. Similarly, social legitimacy of entrepreneurship is associated with higher rates 

of OME both before (β = 0.063; p = 0.000), and after (β = 0.022; p = 0.000) mediation.   

The estimates for the SCTs in Model 5 enable computation of the indirect effects of institutions 

on OME via each SCT using the relevant estimates from Models 1–3. We observe an indirect 

effect of pro-market institutions via opportunity recognition5 (0.028), entrepreneurial self-

efficacy6 (0.007), and fear of failure7 (–0.000). Likewise, we observe an indirect effect of social 

legitimacy of entrepreneurship via opportunity recognition8 (0.017), entrepreneurial self-efficacy9 

(0.041), and fear of failure10 (–0.004). Moreover, we test whether or not SCTs mediate the 

relationship between institutions and entrepreneurship by comparing the coefficients on 

institutions between Models 4 and 5 (Baron & Kenny, 1986). The results reveal that the three SCTs 
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mediate 25% [(0.160–0.214)/0.214] of the institutional dimension’s effect on OME and 65% 

[(0.022–0.063)/0.063] of the informal institutional dimension’s effect on OME.11  

In summary, our findings provide support for the role of opportunity recognition and self-

efficacy as mediating factors between (i) pro-market institutions (H3a and H3b) and (ii) social 

legitimacy of entrepreneurship (H4a and H4b) and OME. Additionally, our findings support the 

role of fear of failure as a mediating factor between social legitimacy of entrepreneurship (H4c), 

but not pro-market institutions (H3c), and OME. However, our results do not support H4c because 

we find that, contrary to our expectation, that social legitimacy of entrepreneurship is positively 

associated with fear of failure. 

[Table 3] 

SEM Analysis 

To corroborate our findings, we also investigate whether pro-market institutions and social 

legitimacy of entrepreneurship influence OME through the SCTs using structural equation 

modeling (SEM). SEM permits an examination of the extent to which SCTs mediate the 

relationship between institutions and OME. Specifically, we examine two structural links: (i) the 

effect of institutions (pro-market and social legitimacy of entrepreneurship) on opportunity 

entrepreneurship (Institutions → OME); and (ii) the effect of SCTs on OME (SCTs → OME). 

Importantly, SEM allows us to separate the effect of institutions on OME into direct and indirect 

effects. SEM reports the direct effect as the effect on institutions on OME and allows calculation 

of indirect effect as the product of the effect of institutions on SCTs and the effect of SCTs on 

OME (Institutions → SCTs → OME). We summarize the SEM results in Figure 2.  

[Figure 2] 

In the case of pro-market institutions, we observe both a positive direct effect (β = 0.160; p = 
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0.000) and an indirect effect (β =0 .035; p = 0.000) on OME. The indirect effect operates primarily 

through the channel of opportunity recognition (β = 0.028; p = 0.000), but it also operates through 

entrepreneurial self-efficacy (β = 0.007; p = 0.010). Specifically, we observe an indirect effect that 

runs from pro-market institutions to opportunity recognition (β =0 .201; p = 0.000), which, in turn, 

is associated with higher rates of OME (β = 0.137; p = 0.000). Similarly, we observe an indirect 

effect that runs from pro-market institutions to entrepreneurial self-efficacy (β = 0.021; p = 0.01), 

which, in turn, is associated with higher rates of OME (β = 0.341; p = 0.000). The combined total 

effect (direct + indirect) is a 0.195 increase in OME.12   

In the case of social legitimacy of entrepreneurship, we observe a much smaller direct effect 

of informal institutions on OME (β = 0.022; p = 0.000). However, we observe a much stronger 

indirect effect on OME, which operates through each of the three SCTs. Specifically, we observe 

indirect effects of social legitimacy of entrepreneurship on OME through the channels of 

opportunity recognition (β =0 .125; p = 0.000), entrepreneurial self-efficacy (β = 0.119; p = 0.000), 

and fear of failure (β = 0.041; p = 0.000). The total effect (direct + indirect) of social legitimization 

on OME is 0.051.13 Table 4 summarizes the direct, indirect, and total effects of pro-market 

institutions and social legitimacy of entrepreneurship on OME.  

[Table 4] 

KHB Mediation Analysis 

We also examined our research question using KHB mediation analysis (Karlson et al., 2012). 

Table 5 summarizes these results. The primary benefit of the KHB approach is its ability to 

attribute the amount mediated to each of the three mediators. The results from the KHB method 

suggest that SCTs mediate approximately 15.6 percent of the effect of pro-market institutions on 

OME. However, the amount mediated is slightly larger than this estimate since fear of failure 
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negatively mediates this relationship. This is consistent with the premise of “inconsistent” 

mediation (MacKinnon et al., 2000). Following this approach, we take the absolute value of all 

amounts mediated and find the total amount mediated is actually 15.70 percent14—12.56 percent 

by opportunity recognition, 3.14 percent by entrepreneurial self-efficacy, and 0.10 percent by fear 

of failure15. However, the direct effect of pro-market institutions on OME remains statistically 

significant after mediation. Hence, we conclude that SCTs partially mediate the relationship 

between pro-market institutions and OME.  

In addition, we observe that SCTs mediate 68.3 percent of the effect of social legitimacy of 

entrepreneurship on OME, or 78.83 percent16 taking the absolute values: 21.33 percent from 

opportunity recognition, 52.23 percent from entrepreneurial self-efficacy, and 5.27 percent from 

fear of failure. Notably, the amount mediated is five times larger for social legitimacy of 

entrepreneurship than pro-market institutions (i.e., 78.83 vs. 15.70 percent). Although the direct 

effect of social legitimacy of entrepreneurship on OME is much smaller than the direct effect of 

pro-market institutions, the direct effect remains statistically significant after mediation. We thus 

conclude that SCTs partially mediate the relationship between social legitimacy of 

entrepreneurship and OME.  

[Table 5] 

Additional Results 

Economic Development.  One possibility is that institutions may have differential effects on 

OME across levels of economic development. The literature exploring such heterogeneity is 

limited, and thus a natural extension of our research is to consider whether our findings are similar 

at varying levels of economic development. Institutions might exert a differential impact on 

entrepreneurship depending on the level of development due to, for instance, differences in 
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infrastructure (Bennett, 2019), entrepreneurship contextualized as necessity vs. opportunity 

entrepreneurship (Nikolaev et al., 2018), and the effect that different stages of development (i.e., 

factor-driven, efficiency-driven, and innovation-driven) exert on entrepreneurship activity (Acs et 

al., 2008; Boudreaux, 2019). We thus rerun our analysis by separating our sample into high-income 

and low-income countries based on the median level of economic development. We report the 

results for the high-income sample in Panel A and the low-income sample in Panel B of Table 6. 

[Table 6] 

We observe several takeaway points. To begin, the results from this exercise are similar to our 

full sample analysis, increasing the robustness of our findings. However, there are some interesting 

differences. For instance, social legitimacy of entrepreneurship exerts a larger impact on OME in 

high-income countries as compared to its effect in low-income countries. Moreover, we observe 

the exact opposite for pro-market institutions: the direct effect on OME is larger for low-income 

countries than high-income countries. Although social legitimacy of entrepreneurship exerts an 

impact on SCTs in both high-income and low-income samples, the effect sizes of pro-market 

institutions on SCTs are smaller in low-income countries as compared to high-income countries. 

We urge future research to consider these issues in more detail, as a more complex understanding 

of these relationships is beyond the scope of this study.  

Necessity-Motivated Entrepreneurship. Another useful extension is to consider whether the 

relationships we have uncovered differ between opportunity-motivated and necessity-motivated 

entrepreneurship (NME). Entrepreneurship is synonymous with new venture creation and 

opportunity identification, but this conceptualization is more consistent with the notion of OME. 

NME, in contrast, is predominately concerned with lifestyle or subsistence, and it is not typically 

growth-oriented. Moreover, studies report the cross-country distribution of entrepreneurship 
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activity and reveal that countries with the highest rates of entrepreneurship also have higher rates 

of NME (Acs et al., 2008; Boudreaux et al., 2019). We therefore consider how our results might 

differ when examining NME rather than OME We report these results in Panel A of Table 7. 

[Table 7] 

We observe many similarities when comparing the results for NME and OME. Both pro-

market institutions and social legitimacy of entrepreneurship exert positive effects on NME, and 

SCTs reveal a positive effect on NME for opportunity recognition and entrepreneurship self-

efficacy and a negative effect for fear of failure. However, there are also some notable differences. 

For instance, the three SCTs mediate the relationship between pro-market institutions and NME 

by only four percent, which is significantly lower than the 25 percent mediated in the OME model. 

Social legitimacy of entrepreneurship is mediated by the three SCTs in similar magnitudes between 

OME (65%) and NME (66.7%). However, the direct effect of social legitimacy of entrepreneurship 

on NME becomes statistically insignificant after including the mediators, which suggests the effect 

is completely mediated.  

Country-Level Aggregation.  One potential concern with our findings is that statistical 

significance might be overstated, given the large sample size in our regression models. We follow 

recent editorial guidelines (Anderson et al., 2019) to mitigate against this concern, including 

reporting exact p-values and a greater reliance on interpreting effect sizes (i.e., reporting 

standardized coefficients), rather than relying only on statistical significance. Nevertheless, for an 

additional robustness check, we report the results for our models using the measures aggregated to 

the country-level. Hence, in these regression models, we no longer have hundreds of thousands of 

individuals. Instead, we have averages at the country-year level for a total of 428 observations. We 

report these results in Panel B of Table 7. 
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The results are qualitatively similar to our main findings; however, the difference between the 

effects of pro-market institutions and social legitimacy of entrepreneurship on OME is more 

striking. Pro-market institutions exert a positive and direct effect on OME (β = 0.192; p = 0.000), 

with only a small amount mediated by the three SCTs (15%). In contrast, social legitimacy of 

entrepreneurship exerts strong direct effects on the three SCTs, with little influence on OME prior 

to mediation (β = 0.067; p = 0.109) and after mediation (β = –0.031; p = 0.465). To summarize, 

we observe there is a direct effect of pro-market institutions on OME and an indirect effect of 

social legitimacy of entrepreneurship on OME through the three SCTs.  

 

DISCUSSION 

Contributions 

While there is a robust consensus among scholars that “institutions matter” for entrepreneurial 

action, our understanding of how institutions influence entrepreneurship remains limited.  Recent 

work has moved toward a “configurational” view, emphasizing the effects of institutional-personal 

combinations for entrepreneurship (Boudreaux et al., 2019; Stenholm et al., 2013; Urbano & 

Alvarez, 2014; Wennberg et al., 2013). This work reveals the conditional nature of institutional 

effects—e.g., where one institutional dimension may strengthen or weaken (i.e., moderate) the 

direct effects of another dimension (Bennett & Nikolaev, 2021a; Li & Zahra, 2012). Across levels, 

Kim et al. (2016) write of “meso-level” social groups that can impinge on institution-actor 

processes. Similarly, a growing body of work also suggests that institutional context moderates 

the relationship between cognitive factors and entrepreneurship. For instance, Boudreaux et al. 

(2019) find a stronger link between individuals’ SCTs and entrepreneurship in countries with 

stronger pro-market institutions than in nations with weaker pro-market institutions.  

Our study advances this work by examining the inter-relationship between institutions and 
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SCTs in several novel ways. First, we account both for both formal and informal institutional 

factors in our theoretical model (Bennett & Nikolaev, 2021a; Eesley et al., 2018; Li & Zahra, 

2012), unpacking how formal and informal institutions influence entrepreneurial action through 

cognitive institutions as embodied within individuals. This view is also highly consistent with the 

NIE concept of shared mental models (Denzau & North, 1994; North, 1991), offering a greater 

integration of the institutional and cognitive views of entrepreneurship to facilitate a more holistic 

perspective (Foss et al., 2019; Grégoire et al., 2011).  

To our knowledge, only Lim et al. (2010) consider the mediation of institutions through 

cognitive mechanisms. While their study breaks important ground in this respect, it also raises 

questions about the theoretical relationship among the institutional dimensions and SCTs that our 

study engages. By including a mix of both developed and developing countries and a robust 

theoretical account, our model and results affirm the mediated nature of institutions and suggest 

generalizability across different contexts. Using several different econometric approaches, we 

found that between 15 and 25 percent of the effect of formal institutions on OME is mediated by 

SCTs. While this mediation proportion is relatively modest, it affirms that even formal institutions 

have profound implications for the perceptions of individuals. By contrast, we found evidence of 

larger mediation of the informal institutions pertaining to social legitimacy of entrepreneurship. 

Since norms are socially constructed and often operationalized as an “aggregate” of individual 

values, it makes sense that these shared values positively influence individual SCTs conducive to 

entrepreneurship (Kibler et al., 2014; Wyrwich et al., 2016).  

This is an important point to consider. Our results suggest informal institutions operate almost 

entirely through individual cognitive channels, and formal institutions have a much larger direct 

influence on OME. Whereas prior studies have documented important relationships between 



 

34 
 

formal and informal institutions and entrepreneurship (Bennett & Nikolaev, 2021b; De Clercq et 

al., 2010; Stenholm et al., 2013), our findings suggest an important distinction—formal institutions 

exert a direct influence on entrepreneurship and informal institutions exert more indirect effects 

on entrepreneurship (Bjornskov & Foss, 2016), through individual cognitive channels.  

Practical Implications 

From a practical standpoint, our work goes beyond the question of “whether” institutions 

matter for entrepreneurship to “how” institutions matter, and we clarify that institutions partially 

influence entrepreneurial action through their relationship to individual SCTs. Our findings 

suggest pro-market institutions increase individuals’ expectations of novel opportunities in the 

environment as well as increase their belief that they are personally able to exploit those 

opportunities. However, we also find that pro-market institutions have no effect on individual fear 

of failure. This suggests entrepreneurs may have very different mental models across institutional 

environments, yielding rich socio-cognitive heterogeneity in the entrepreneurial population across 

countries. While the literature highlights the importance of transaction mechanisms by which pro-

market institutions encourage entrepreneurship (e.g., lower transaction costs, reduced uncertainty), 

our study suggests that they also act to encourage entrepreneurship, in part, by shaping individual 

SCTs. However, our findings suggest that transaction mechanisms appear to be the primary driver. 

While our findings reinforce the idea that policymakers can encourage more entrepreneurship 

through advancing pro-market reforms, they also bring to light a new argument to justify economic 

liberalization as entrepreneurship policy (Bennett & Nikolaev, 2019), namely increasing 

individual control perceptions (B. Nikolaev & Bennett, 2016; Pitlik & Rode, 2016) to increase 

opportunity recognition and self-efficacy. 

Our results regarding social legitimacy of entrepreneurship reinforce earlier findings on the 
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influence of media and role models in shaping individual entrepreneurial cognition (Kibler et al., 

2014). Some scholars have pointed to the link between media freedom and entrepreneurship (Sobel 

et al., 2010), and findings concerning the relationship between media attention and new venture 

activity are mixed (Hindle & Klyver, 2007; Urbano & Alvarez, 2014; von Bloh et al., 2019). Our 

work helps reconcile the mixed results of media attention in the literature, clarify that while the 

effects of such informal institutions on entrepreneurship are positive, they are primarily indirect 

through the shaping of individual SCTs. Importantly, we find that the social legitimacy of 

entrepreneurship positively influences OME by increasing opportunity recognition and self-

efficacy; however, it negatively influences it by increasing individual fear of failure. The latter 

result is opposite of what we expected and somewhat inconsistent with the nuanced findings of 

Wyrwich et al. (2016), who examine regional social legitimacy of entrepreneurship and fear of 

failure in Germany. Our findings, however, offer new insights on the tradeoffs that emerge with 

social legitimacy of entrepreneurship. While it is clear from our analysis that such informal 

institutions are, on net, positive for entrepreneurial action, our work suggests that there is room to 

further address their relationship with fear of failure. This suggests an opportunity for social 

ventures, third-sector organizations, or public policy to potentially mitigate these adverse effects. 

Furthermore, we find notable differences in how institutions influence OME in high- and low-

income countries. First, neither formal nor informal institutions affect individual fear of failure in 

the high-income countries in our sample; however, formal institutions are associated with less fear 

of failure and informal institutions with more fear of failure in our low-income country sample. 

Second, both formal and informal institutions are associated with greater individual self-efficacy 

in the high-income country sample; however, formal institutions are associated with less self-

efficacy and informal institutions with more self-efficacy in our low-income country sample. 
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These important differences highlight that attempts to encourage more entrepreneurship by 

changing both formal and informal institutions in developing country context involve trade-offs. 

On net, both pro-market institutions and social legitimacy of entrepreneurship are associated with 

increased OME in developing countries, but our findings suggest that more can be done to mitigate 

the offsetting individual cognitive effects of the institutional improvement. Our findings, therefore, 

contribute to the nascent body of literature suggestive that the processes by which institutions 

shape entrepreneurship may differ in developed and emerging economies (De Clercq et al., 2010; 

Tonoyan et al., 2010).  

Limitations & Future Research Guidance 

One limitation of our work relates to the nature of our data. Like other studies utilizing the 

GEM survey data, our variables of interest (i.e., OME, SCTs) are coarse because individuals are 

not tracked over time. However, our work offers at least some theoretical scaffolding for 

longitudinal, processual research on how cognition mediates institutional influences throughout 

the entrepreneurial process. In particular, by positioning opportunity recognition as a third-person 

SCT and fear of failure and entrepreneurial self-efficacy as first-person SCTs, our work is 

suggestive of the influence of institutional dimensions on both recognition and assessment stages 

leading to entrepreneurial action (McMullen & Shepherd, 2006). Scholars may thus gain 

considerable insights by leveraging longitudinal sources of venture creation data that feature both 

founders’ cognitive traits and firm outcomes in varying institutional settings—particularly in the 

“fuzzy front end” of the entrepreneurial process (Bjørnskov et al., 2022). 

Another potential concern relates to reverse causality. Although we theorize how institutions 

influence SCTs and entrepreneurship, it is also possible that entrepreneurs exert an influence on 

institutional development (Pacheco et al., 2010). As North (1991) emphasizes, institutions also 
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evolve due to the actions of entrepreneurs; in many ways, they are “bottom-up” phenomena. 

However, there is less reason to be concerned, given the nature of the GEM data and the slow-

moving nature of institutions, that the behavior of an individual in our sample will exert a major 

influence on the institutional environment over the course of our study (Boudreaux et al., 2019).  

Our multilevel mediation approach to institutions and entrepreneurship invites many promising 

directions for future research. Multilevel mediation studies have been rare until recently, since 

methods are still evolving as are tools for estimation in common statistical packages. We have 

demonstrated the viability and promise of such an approach here, showing several methods (each 

with their own tradeoffs) for exploring the pathways of institutional effects. Future work might 

exploit “onset” external changes that occur quite suddenly, alongside longitudinal data, to robustly 

evaluate the direct and indirect relationships between specific environmental changes and 

entrepreneurial action (Davidsson, 2015). This approach could leverage a well-identified “natural 

experiment” design to generate valuable insights. 

A final limitation and future research direction relates to our use of NIE and focus on one 

formal and one informal institutional construct, respectively. Entrepreneurship scholars typically 

adopt either the sociological ‘three pillars’ framework (viz., regulative, normative, cognitive) 

developed by Scott (1995), or the formal-informal institutional economic perspective (North, 

1991; Williamson, 2000), resulting in a fragmentation of the literature (Su et al., 2017). While 

some entrepreneurship scholars have suggested overlap in the two prevailing institutional 

frameworks—e.g., formal and regulative, informal and normative institutions (Bruton et al., 2010; 

Pacheco et al., 2010; Peng et al., 2009)—no clear synthesis has emerged that reconciles all aspects 

of both models.  By integrating the often-overlooked micro foundation of institutions that manifest 

in individual cognitive systems, our model lays groundwork for potentially completing this 
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synthesis by relating ‘cognitive’ institutionalism to the shared mental models developed by Denzau 

and North (1994). Although beyond the scope of our study, this is suggestive of a possible 

reconciliation between the economic and sociological institutional perspectives for a more 

integrative theory of institutions, cognition, and entrepreneurial action (Foss et al., 2019; Grégoire 

et al., 2011).  

REFERENCES 

Acs, Z., Desai, S., & Hessels, J. (2008). Entrepreneurship, economic development and 

institutions. Small Business Economics, 31(3), 219–234. https://doi.org/10.1007/s11187-

008-9135-9 

Anderson, B. S., Wennberg, K., & McMullen, J. S. (2019). Editorial: Enhancing quantitative 

theory-testing entrepreneurship research. Journal of Business Venturing, 34(5), 105928. 

https://doi.org/10.1016/j.jbusvent.2019.02.001 

Angrist, J. D., & Pischke, J.-S. (2009). Mostly Harmless Econometrics: An Empiricist’s 

Companion. Princeton University Press. 

Antonakis, J., Bastardoz, N., & Rönkkö, M. (2019). On ignoring the random effects assumption 

in multilevel models: Review, critique, and recommendations. Organizational Research 

Methods, 1094428119877457. 

Aragon-Mendoza, J., del Val, M. P., & Roig-Dobón, S. (2016). The influence of institutions 

development in venture creation decision: A cognitive view. Journal of Business 

Research, 69(11), 4941–4946. https://doi.org/10.1016/j.jbusres.2016.04.056 

Audia, P. G., & Rider, C. I. (2005). A Garage and an Idea: What More Does an Entrepreneur 

Need? California Management Review, 48(1), 6–28. https://doi.org/10.2307/41166325 

Audretsch, D. B., & Fiedler, A. (2021). The Vietnamese entrepreneurship paradox: How can 

entrepreneurs thrive without political and economic freedom? The Journal of Technology 

Transfer. https://doi.org/10.1007/s10961-021-09873-2 

Barnatchez, K., & Lester, R. (2017). The Relationship Between Economic Freedom and 

Economic Dynamism. Contemporary Economic Policy, 35(2), 358–372. 

https://doi.org/10.1111/coep.12194 

Baron, R. A. (2004). The cognitive perspective: A valuable tool for answering entrepreneurship’s 

basic “why” questions. Journal of Business Venturing, 19(2), 221–239. 

https://doi.org/10.1016/S0883-9026(03)00008-9 

Baron, R. A. (2006). Opportunity Recognition as Pattern Recognition: How Entrepreneurs 

“Connect the Dots” to Identify New Business Opportunities. Academy of Management 

Perspectives, 20(1), 104–119. 

Baron, R. A., & Shane, S. (2007). Entrepreneurship: A Process Perspective. Cengage Learning. 

Baron, R. M., & Kenny, D. A. (1986). The moderator–mediator variable distinction in social 

psychological research: Conceptual, strategic, and statistical considerations. Journal of 

Personality and Social Psychology, 51(6), 1173. 

Baumol, W. J. (1990). Entrepreneurship: Productive, Unproductive, and Destructive. Journal of 

Political Economy, 98, 893–921. 



 

39 
 

Bennett, D. L. (2019). Infrastructure investments and entrepreneurial dynamism in the U.S. 

Journal of Business Venturing, 34(5), 105907. 

https://doi.org/10.1016/j.jbusvent.2018.10.005 

Bennett, D. L. (2020). Local institutional heterogeneity & firm dynamism: Decomposing the 

metropolitan economic freedom index. Small Business Economics. 

https://doi.org/10.1007/s11187-020-00322-2 

Bennett, D. L. (2021). Local economic freedom and creative destruction in America. Small 

Business Economics, 56(1), 333–353. https://doi.org/10.1007/s11187-019-00222-0 

Bennett, D. L., Boudreaux, C., & Nikolaev, B. (2022). Populist Discourse and Entrepreneurial 

Action: The Role of Political Ideology and Institutions. Journal of International Business 

Studies, In Press. WorldCat.org. 

Bennett, D. L., Faria, H. J., Gwartney, J. D., & Morales, D. R. (2017). Economic Institutions and 

Comparative Economic Development: A Post-Colonial Perspective. World Development, 

96, 503–519. https://doi.org/10.1016/j.worlddev.2017.03.032 

Bennett, D. L., & Nikolaev, B. (2019). Economic Freedom, Public Policy, and Entrepreneurship. 

In J. Gwartney, R. Lawson, J. Hall, & R. Murphy (Eds.), Economic Freedom of the 

World: 2019 Edition (pp. 199–224). Fraser Institute. 

Bennett, D. L., & Nikolaev, B. (2021a). Individualism, pro-market institutions, and national 

innovation. Small Business Economics, 57, 2085–2106. https://doi.org/10.1007/s11187-

020-00396-y 

Bennett, D. L., & Nikolaev, B. (2021b). Historical Disease Prevalence, Cultural Values, and 

Global Innovation. Entrepreneurship Theory and Practice, 45(1), 145–174. 

https://doi.org/10.1177/1042258720914506 

Bjørnskov, C., & Foss, N. (2013). How Strategic Entrepreneurship and The Institutional Context 

Drive Economic Growth. Strategic Entrepreneurship Journal, 7(1), 50–69. 

https://doi.org/10.1002/sej.1148 

Bjornskov, C., & Foss, N. J. (2016). Institutions, Entrepreneurship, and Economic Growth: What 

Do We Know and What Do We Still Need to Know? Academy of Management 

Perspectives, 30, 292–315. https://doi.org/10.5465/amp.2015.0135 

Bjørnskov, C., Foss, N., & Xu, C. (2022). The Role of Institutions in the Early Entrepreneurial 

Process. Industrial and Corporate Change, forthcoming. 

Bouchikhi, H. (1993). A Constructivist Framework for Understanding Entrepreneurship 

Performance. Organization Studies, 14(4), 549–570. 

https://doi.org/10.1177/017084069301400405 

Boudreaux, C. (2017). Institutional quality and innovation: Some cross-country evidence. 

Journal of Entrepreneurship and Public Policy, 6(1), 26–40. 

https://doi.org/10.1108/JEPP-04-2016-0015 

Boudreaux, C. (2019). Entrepreneurship, Institutions, and Economic Growth: Does the Level of 

Development Matter? ArXiv:1903.02934 [Econ, q-Fin]. http://arxiv.org/abs/1903.02934 

Boudreaux, C., Clarke, G., & Jha, A. (2021). Social capital and small informal business 

productivity: The mediating roles of financing and customer relationships. Small 

Business Economics. https://doi.org/10.1007/s11187-021-00560-y 

Boudreaux, C., Elert, N., Henrekson, M., & Lucas, D. S. (2022). Entrepreneurial accessibility, 

eudaimonic well-being, and inequality. Small Business Economics, 59(3), 1061–1079. 

https://doi.org/10.1007/s11187-021-00569-3 

Boudreaux, C. J., Nikolaev, B., & Klein, P. (2019). Socio-cognitive traits and entrepreneurship: 



 

40 
 

The moderating role of economic institutions. Journal of Business Venturing, 34(1), 178–

196. https://doi.org/10.1016/j.jbusvent.2018.08.003 

Boudreaux, C., & Nikolaev, B. (2019). Capital is not enough: Opportunity entrepreneurship and 

formal institutions. Small Business Economics, 53(3), 709–738. 

https://doi.org/10.1007/s11187-018-0068-7 

Boudreaux, C., Nikolaev, B., & Holcombe, R. (2018). Corruption and destructive 

entrepreneurship. Small Business Economics, 51(1), 181–202. 

https://doi.org/10.1007/s11187-017-9927-x 

Bruton, G. D., Ahlstrom, D., & Li, H. (2010). Institutional Theory and Entrepreneurship: Where 

Are We Now and Where Do We Need to Move in the Future? Entrepreneurship Theory 

and Practice, 34(3), 421–440. https://doi.org/10.1111/j.1540-6520.2010.00390.x 

Burns,  ott, & Fuller, C. S. (2020). Institutions and Entrepreneurship: Pushing the Boundaries. 

Quarterly Journal of Austrian Economics, 23(3–4), 568–612. 

Busenitz, L. W., Gómez, C., & Spencer, J. W. (2000). Country Institutional Profiles: Unlocking 

Entrepreneurial Phenomena. The Academy of Management Journal, 43(5), 994–1003. 

JSTOR. https://doi.org/10.2307/1556423 

Busenitz, L. W., & Lau, C.-M. (1996). A Cross-Cultural Cognitive Model of New Venture 

Creation. Entrepreneurship Theory and Practice, 20(4), 25–40. 

https://doi.org/10.1177/104225879602000403 

Bylund, P. L., & McCaffrey, M. (2017). A theory of entrepreneurship and institutional 

uncertainty. Journal of Business Venturing, 32(5), 461–475. 

https://doi.org/10.1016/j.jbusvent.2017.05.006 

Cacciotti, G., & Hayton, J. C. (2015). Fear and Entrepreneurship: A Review and Research 

Agenda. International Journal of Management Reviews, 17(2), 165–190. 

https://doi.org/10.1111/ijmr.12052 

Caliendo, M., Fossen, F. M., & Kritikos, A. S. (2009). Risk attitudes of nascent entrepreneurs–

new evidence from an experimentally validated survey. Small Business Economics, 

32(2), 153–167. https://doi.org/10.1007/s11187-007-9078-6 

Chamberlain, G. (1982). Multivariate regression models for panel data. Journal of Econometrics, 

18(1), 5–46. https://doi.org/10.1016/0304-4076(82)90094-X 

Choi, J. N., Price, R. H., & Vinokur, A. D. (2003). Self-efficacy changes in groups: Effects of 

diversity, leadership, and group climate. Journal of Organizational Behavior, 24(4), 357–

372. https://doi.org/10.1002/job.195 

Clark, J. R., & Lee, D. R. (2006). Freedom, Entrepreneurship and Economic Progress. The 

Journal of Entrepreneurship, 15(1), 1–17. https://doi.org/10.1177/097135570501500101 

Dau, L. A., & Cuervo-Cazurra, A. (2014). To formalize or not to formalize: Entrepreneurship 

and pro-market institutions. Journal of Business Venturing, 29, 668–686. 

https://doi.org/10.1016/j.jbusvent.2014.05.002 

Davidsson, P. (2015). Entrepreneurial opportunities and the entrepreneurship nexus: A re-

conceptualization. Journal of Business Venturing, 30(5), 674–695. 

https://doi.org/10.1016/j.jbusvent.2015.01.002 

De Clercq, D., Danis, W. M., & Dakhli, M. (2010). The moderating effect of institutional context 

on the relationship between associational activity and new business activity in emerging 

economies. International Business Review, 19(1), 85–101. 

https://doi.org/10.1016/j.ibusrev.2009.09.002 

Denzau, A. T., & North, D. C. (1994). Shared Mental Models: Ideologies and Institutions. 



 

41 
 

Kyklos, 47(1), 3–31. 

Dilli, S., Elert, N., & Herrmann, A. M. (2018). Varieties of entrepreneurship: Exploring the 

institutional foundations of different entrepreneurship types through ‘Varieties-of-

Capitalism’ arguments. Small Business Economics, 51(2), 293–320. 

https://doi.org/10.1007/s11187-018-0002-z 

Dutta, N., & Sobel, R. S. (2021). Entrepreneurship, fear of failure, and economic policy. 

European Journal of Political Economy, 66, 101954. 

https://doi.org/10.1016/j.ejpoleco.2020.101954 

Eesley, C. E., Eberhart, R. N., Skousen, B. R., & Cheng, J. L. C. (2018). Institutions and 

Entrepreneurial Activity: The Interactive Influence of Misaligned Formal and Informal 

Institutions. Strategy Science, 3(2), 393–407. https://doi.org/10.1287/stsc.2018.0060 

Ellickson, R. (2021). Order without Law. In Order without Law. Harvard University Press. 

https://www.degruyter.com/document/doi/10.4159/9780674036437/html 

Etzioni, A. (1987). Entrepreneurship, adaptation and legitimation. Journal of Economic Behavior 

& Organization, 8(2), 175–189. https://doi.org/10.1016/0167-2681(87)90002-3 

Feldmann, H. (2017). Economic freedom and human capital investment. Journal of Institutional 

Economics, 13(2), 421–445. https://doi.org/10.1017/S174413741600028X 

Fiske, S. T., & Taylor, S. E. (2013). Social cognition: From brains to culture. Sage. 

Foss, N. J., & Klein, P. G. (2012). Organizing entrepreneurial judgment: A new approach to the 

firm. 

Foss, N. J., Klein, P. G., & Bjørnskov, C. (2019). The Context of Entrepreneurial Judgment: 

Organizations, Markets, and Institutions. Journal of Management Studies, 56(6), 1197–

1213. https://doi.org/10.1111/joms.12428 

Foss, N. J., Klein, P. G., Kor, Y. Y., & Mahoney, J. T. (2008). Entrepreneurship, subjectivism, 

and the resource-based view: Toward a new synthesis. Strategic Entrepreneurship 

Journal, 2(1), 73–94. https://doi.org/10.1002/sej.41 

Gohmann, S. F. (2012). Institutions, Latent Entrepreneurship, and Self-Employment: An 

International Comparison. Entrepreneurship Theory and Practice, 36(2), 295–321. 

https://doi.org/10.1111/j.1540-6520.2010.00406.x 

Grégoire, D. A., Corbett, A. C., & McMullen, J. S. (2011). The Cognitive Perspective in 

Entrepreneurship: An Agenda for Future Research. Journal of Management Studies, 

48(6), 1443–1477. https://doi.org/10.1111/j.1467-6486.2010.00922.x 

Greif, A., & Mokyr, J. (2017). Cognitive rules, institutions, and economic growth: Douglass 

North and beyond. Journal of Institutional Economics, 13(1), 25–52. 

https://doi.org/10.1017/S1744137416000370 

Gwartney, J., & Lawson, R. (2003). The concept and measurement of economic freedom. 

European Journal of Political Economy, 19, 405–430. https://doi.org/10.1016/S0176-

2680(03)00007-7 

Gwartney, J., Lawson, R., & Hall, J. (2020). Economic Freedom of the World 2020. 

http://www.deslibris.ca/ID/10104738 

Hayek, F. A. (1945). The Use of Knowledge in Society. The American Economic Review, 35, 

519–530. 

Hayek, F. A. (1973). Law, Legislation and Liberty, Volume 1: Rules and Order. University of 

Chicago Press. 

Hayton, J. C., & Cacciotti, G. (2013). Is there an entrepreneurial culture? A review of empirical 

research. Entrepreneurship & Regional Development, 25(9–10), 708–731. 



 

42 
 

https://doi.org/10.1080/08985626.2013.862962 

Hindle, K., & Klyver, K. (2007). Exploring the relationship between media coverage and 

participation in entrepreneurship: Initial global evidence and research implications. 

International Entrepreneurship and Management Journal, 3(2), 217–242. 

https://doi.org/10.1007/s11365-006-0018-8 

Holcombe, R. G., & Boudreaux, C. (2016). Market institutions and income inequality. Journal of 

Institutional Economics, 12(2), 263–276. 

Hunter, E., Jenkins, A., & Mark-Herbert, C. (2020). When fear of failure leads to intentions to 

act entrepreneurially: Insights from threat appraisals and coping efficacy: International 

Small Business Journal. https://doi.org/10.1177/0266242620967006 

Kanfer, R. (1987). Task-Specific Motivation: An Integrative Approach to Issues of 

Measurement, Mechanisms, Processes, and Determinants. Journal of Social and Clinical 

Psychology, 5(2), 237–264. https://doi.org/10.1521/jscp.1987.5.2.237 

Karlson, K. B., Holm, A., & Breen, R. (2012). Comparing Regression Coefficients Between 

Same-sample Nested Models Using Logit and Probit: A New Method. Sociological 

Methodology, 42(1), 286–313. https://doi.org/10.1177/0081175012444861 

Kibler, E., Kautonen, T., & Fink, M. (2014). Regional Social Legitimacy of Entrepreneurship: 

Implications for Entrepreneurial Intention and Start-up Behaviour. Regional Studies, 

48(6), 995–1015. https://doi.org/10.1080/00343404.2013.851373 

Kim, P. H., Wennberg, K., & Croidieu, G. (2016). Untapped riches of meso-level applications in 

multilevel entrepreneurship mechanisms. The Academy of Management Perspectives, 

30(3), 273–291. 

Kirzner, I. M. (1973). Competition and entrepreneurship. University of Chicago Press. 

Kuratko, D. F., Fisher, G., & Audretsch, D. B. (2020). Unraveling the entrepreneurial mindset. 

Small Business Economics. https://doi.org/10.1007/s11187-020-00372-6 

Lévesque, M., & Minniti, M. (2011). Age matters: How demographics influence aggregate 

entrepreneurship. Strategic Entrepreneurship Journal, 5(3), 269–284. 

https://doi.org/10.1002/sej.117 

Li, Y., & Zahra, S. A. (2012). Formal institutions, culture, and venture capital activity: A cross-

country analysis. Journal of Business Venturing, 27(1), 95–111. 

https://doi.org/10.1016/j.jbusvent.2010.06.003 

Lim, D. S. K., Morse, E. A., Mitchell, R. K., & Seawright, K. K. (2010). Institutional 

Environment and Entrepreneurial Cognitions: A Comparative Business Systems 

Perspective. Entrepreneurship Theory and Practice, 34(3), 491–516. 

https://doi.org/10.1111/j.1540-6520.2010.00384.x 

Lucas, D. S., & Boudreaux, C. (2020). National regulation, state-level policy, and local job 

creation in the United States: A multilevel perspective. Research Policy, 49(4), 103952. 

https://doi.org/10.1016/j.respol.2020.103952 

Lucas, D. S., & Fuller, C. S. (2017). Entrepreneurship: Productive, unproductive, and 

destructive—Relative to what? Journal of Business Venturing Insights, 7, 45–49. 

MacKinnon, D. P., Krull, J. L., & Lockwood, C. M. (2000). Equivalence of the mediation, 

confounding and suppression effect. Prevention Science, 1(4), 173–181. 

McMullen, J. S. (2017). Are we confounding heroism and individualism? Entrepreneurs may not 

be lone rangers, but they are heroic nonetheless. Business Horizons, 3(60), 257–259. 

https://doi.org/10.1016/j.bushor.2017.02.001 

McMullen, J. S., Bagby, D. R., & Palich, L. E. (2008). Economic Freedom and the Motivation to 



 

43 
 

Engage in Entrepreneurial Action. Entrepreneurship Theory and Practice, 32, 875–895. 

https://doi.org/10.1111/j.1540-6520.2008.00260.x 

McMullen, J. S., & Shepherd, D. A. (2006). Entrepreneurial Action and the Role of Uncertainty 

in the Theory of the Entrepreneur. The Academy of Management Review, 31(1), 132–152. 

https://doi.org/10.2307/20159189 

McMullen, J. S., Wood, M. S., & Kier, A. S. (2016). An embedded agency approach to 

entrepreneurship public policy: Managerial position and politics in new venture location 

decisions. Academy of Management Perspectives, 30(3), 222–246. 

Meoli, A., Fini, R., Sobrero, M., & Wiklund, J. (2020). How entrepreneurial intentions influence 

entrepreneurial career choices: The moderating influence of social context. Journal of 

Business Venturing, 35(3), 105982. https://doi.org/10.1016/j.jbusvent.2019.105982 

Minniti, M., & Nardone, C. (2007). Being in Someone Else’s Shoes: The Role of Gender in 

Nascent Entrepreneurship. Small Business Economics, 28(2–3), 223–238. 

https://doi.org/10.1007/s11187-006-9017-y 

Mitchell, R. K., Busenitz, L., Lant, T., McDougall, P. P., Morse, E. A., & Smith, J. B. (2002). 

Toward a Theory of Entrepreneurial Cognition: Rethinking the People Side of 

Entrepreneurship Research. Entrepreneurship Theory and Practice, 27(2), 93–104. 

https://doi.org/10.1111/1540-8520.00001 

Mitchell, R. K., Smith, B., Seawright, K. W., & Morse, E. A. (2000). Cross-Cultural Cognitions 

and the Venture Creation Decision. The Academy of Management Journal, 43(5), 974–

993. https://doi.org/10.2307/1556422 

Mundlak, Y. (1978). On the Pooling of Time Series and Cross Section Data. Econometrica, 

46(1), 69–85. JSTOR. https://doi.org/10.2307/1913646 

Neyman, J., & Scott, E. L. (1948). Consistent Estimates Based on Partially Consistent 

Observations. Econometrica, 16(1), 1–32. JSTOR. https://doi.org/10.2307/1914288 

Nikolaev, B., & Bennett, D. L. (2016). Give me liberty and give me control: Economic freedom, 

control perceptions and the paradox of choice. European Journal of Political Economy, 

45, 39–52. https://doi.org/10.1016/j.ejpoleco.2015.12.002 

Nikolaev, B., Boudreaux, C. J., & Palich, L. (2018). Cross-Country Determinants of Early-Stage 

Necessity and Opportunity-Motivated Entrepreneurship: Accounting for Model 

Uncertainty. Journal of Small Business Management, 56(S1), 243–280. 

https://doi.org/10.1111/jsbm.12400 

Nikolaev, B. N., & Wood, M. S. (2018). Cascading ripples: Contagion effects of entrepreneurial 

activity on self-employment attitudes and choices in regional cohorts. Strategic 

Entrepreneurship Journal, 12(4), 455–481. https://doi.org/10.1002/sej.1286 

North, D. C. (1991). Institutions. Journal of Economic Perspectives, 5(1), 97–112. 

Pacheco, D. F., York, J. G., Dean, T. J., & Sarasvathy, S. D. (2010). The Coevolution of 

Institutional Entrepreneurship: A Tale of Two Theories. Journal of Management, 36(4), 

974–1010. https://doi.org/10.1177/0149206309360280 

Peng, M. W., Sun, S. L., Pinkham, B., & Chen, H. (2009). The Institution-Based View as a Third 

Leg for a Strategy Tripod. Academy of Management Perspectives, 23(3), 63–81. 

https://doi.org/10.5465/amp.2009.43479264 

Phillips, J. M., & Gully, S. M. (1997). Role of goal orientation, ability, need for achievement, 

and locus of control in the self-efficacy and goal—Setting process. Journal of Applied 

Psychology, 82(5), 792. https://doi.org/10.1037/0021-9010.82.5.792 

Pitlik, H., & Rode, M. (2016). Free to choose? Economic freedom, relative income, and life 



 

44 
 

control perceptions. International Journal of Wellbeing, 6, 81–100. 

https://doi.org/10.5502/ijw.v6i1.390 

Rauch, A., & Frese, M. (2007). Let’s put the person back into entrepreneurship research: A 

meta-analysis on the relationship between business owners’ personality traits, business 

creation, and success. European Journal of Work and Organizational Psychology, 16(4), 

353–385. https://doi.org/10.1080/13594320701595438 

Raza, A., Muffatto, M., & Saeed, S. (2018). Cross-country differences in innovative 

entrepreneurial activity: An entrepreneurial cognitive view. Management Decision, 58(7), 

1301–1329. https://doi.org/10.1108/MD-11-2017-1167 

Reynolds, P., Bosma, N., Autio, E., Hunt, S., Bono, N. D., Servais, I., Lopez-Garcia, P., & Chin, 

N. (2005). Global Entrepreneurship Monitor: Data Collection Design and Implementation 

1998–2003. Small Business Economics, 24(3), 205–231. https://doi.org/10.1007/s11187-

005-1980-1 

Ries, E. (2011). The Lean Startup: How Today’s Entrepreneurs Use Continuous Innovation to 

Create Radically Successful Businesses. Crown Business. 

Schunck, R. (2013). Within and between Estimates in Random-Effects Models: Advantages and 

Drawbacks of Correlated Random Effects and Hybrid Models. The Stata Journal, 13(1), 

65–76. https://doi.org/10.1177/1536867X1301300105 

Scott, W. R. (1995). Institutions and organizations. Foundations for organizational science. 

London: A Sage Publication Series. 

Shepherd, D. A. (2003). Learning from Business Failure: Propositions of Grief Recovery for the 

Self-Employed. Academy of Management Review, 28(2), 318–328. 

https://doi.org/10.5465/AMR.2003.9416377 

Shepherd, D. A., McMullen, J. S., & Jennings, P. D. (2007). The formation of opportunity 

beliefs: Overcoming ignorance and reducing doubt. Strategic Entrepreneurship Journal, 

1(1–2), 75–95. https://doi.org/10.1002/sej.3 

Simoes, N., Crespo, N., & Moreira, S. B. (2016). Individual Determinants of Self-Employment 

Entry: What Do We Really Know? Journal of Economic Surveys, 30(4), 783–806. 

https://doi.org/10.1111/joes.12111 

Sobel, R. S., Dutta, N., & Roy, S. (2010). Does cultural diversity increase the rate of 

entrepreneurship? The Review of Austrian Economics, 23(3), 269–286. 

Stenholm, P., Acs, Z., & Wuebker, R. (2013). Exploring country-level institutional arrangements 

on the rate and type of entrepreneurial activity. Journal of Business Venturing, 28(1), 

176–193. https://doi.org/10.1016/j.jbusvent.2011.11.002 

Stephan, U., Tavares, S. M., Carvalho, H., Ramalho, J. J. S., Santos, S. C., & van Veldhoven, M. 

(2020). Self-employment and eudaimonic well-being: Energized by meaning, enabled by 

societal legitimacy. Journal of Business Venturing, 35(6), 106047. 

https://doi.org/10.1016/j.jbusvent.2020.106047 

Stephan, U., & Uhlaner, L. M. (2010). Performance-based vs socially supportive culture: A 

cross-national study of descriptive norms and entrepreneurship. Journal of International 

Business Studies, 41(8), 1347–1364. https://doi.org/10.1057/jibs.2010.14 

Su, J., Zhai, Q., & Karlsson, T. (2017). Beyond Red Tape and Fools: Institutional Theory in 

Entrepreneurship Research, 1992–2014. Entrepreneurship Theory and Practice, 41(4), 

505–531. https://doi.org/10.1111/etp.12218 

Terjesen, S., Hessels, J., & Li, D. (2016). Comparative International Entrepreneurship: A Review 

and Research Agenda. Journal of Management, 42(1), 299–344. 



 

45 
 

https://doi.org/10.1177/0149206313486259 

Tonoyan, V., Strohmeyer, R., Habib, M., & Perlitz, M. (2010). Corruption and Entrepreneurship: 

How Formal and Informal Institutions Shape Small Firm Behavior in Transition and 

Mature Market Economies. Entrepreneurship Theory and Practice, 34(5), 803–832. 

https://doi.org/10.1111/j.1540-6520.2010.00394.x 

Tversky, A., & Kahneman, D. (1973). Availability: A heuristic for judging frequency and 

probability. Cognitive Psychology, 5(2), 207–232. https://doi.org/10.1016/0010-

0285(73)90033-9 

Urbano, D., & Alvarez, C. (2014). Institutional dimensions and entrepreneurial activity: An 

international study. Small Business Economics, 42(4), 703–716. 

https://doi.org/10.1007/s11187-013-9523-7 

Van Der Sluis, J., Van Praag, M., & Vijverberg, W. (2008). Education and Entrepreneurship 

Selection and Performance: A Review of the Empirical Literature. Journal of Economic 

Surveys, 22(5), 795–841. https://doi.org/10.1111/j.1467-6419.2008.00550.x 

von Bloh, J., Broekel, T., Özgun, B., & Sternberg, R. (2019). New (s) data for entrepreneurship 

research? An innovative approach to use Big Data on media coverage. Small Business 

Economics, 1–22. 

Wennberg, K., Pathak, S., & Autio, E. (2013). How culture moulds the effects of self-efficacy 

and fear of failure on entrepreneurship. Entrepreneurship & Regional Development, 

25(9–10), 756–780. https://doi.org/10.1080/08985626.2013.862975 

Williamson, O. E. (2000). The New Institutional Economics: Taking Stock, Looking Ahead. 

Journal of Economic Literature, 38(3), 595–613. 

Wilson, F., Kickul, J., & Marlino, D. (2007). Gender, Entrepreneurial Self–Efficacy, and 

Entrepreneurial Career Intentions: Implications for Entrepreneurship Education. 

Entrepreneurship Theory and Practice, 31(3), 387–406. https://doi.org/10.1111/j.1540-

6520.2007.00179.x 

Wood, M. S., Bakker, R. M., & Fisher, G. (2021). Back to the future: A time-calibrated theory of 

entrepreneurial action. Academy of Management Review, 46(1), 147–171. 

Wood, R., & Bandura, A. (1989). Social Cognitive Theory of Organizational Management. 

Academy of Management Review, 14(3), 361–384. 

https://doi.org/10.5465/amr.1989.4279067 

Wooldridge, J. M. (2019). Correlated random effects models with unbalanced panels. Journal of 

Econometrics, 211(1), 137–150. https://doi.org/10.1016/j.jeconom.2018.12.010 

Wyrwich, M., Sternberg, R., & Stuetzer, M. (2019). Failing role models and the formation of 

fear of entrepreneurial failure: A study of regional peer effects in German regions. 

Journal of Economic Geography, 19(3), 567–588. https://doi.org/10.1093/jeg/lby023 

Wyrwich, M., Stuetzer, M., & Sternberg, R. (2016). Entrepreneurial role models, fear of failure, 

and institutional approval of entrepreneurship: A tale of two regions. Small Business 

Economics, 46(3), 467–492. https://doi.org/10.1007/s11187-015-9695-4 

 



 

46 
 

Tables and Figures 

 
Figure 1. Theoretical Framework 

Subjective perception

Institutional EnvironmentFormal Informal

Actor's Mental Model  

  (Socio-Cognitive Traits)

Entrepreneurial Action

Market Conditions

Transactional Cognitive



 

47 
 

 
Figure 2. SEM model 

Note. standardized coefficients reported. The model includes all basic controls from Table 3 and was estimated using Stata’s GSEM command. Estimation method: Maximum 

Likelihood; Log likelihood: -1617907; N = 735,244; Number of Countries = 86. *** p < .01 ** p < .05 * p <.10.  
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Table 1. Descriptive Statistics 

Variables  N  Mean  Std.Dev.  Min  Max 

 Opportunity-motivated entrepreneurship (OME) 735,244 .094 .291 0 1 

 Pro-market institutions 735,244 7.409 .663 4.69 8.71 

 Social legitimacy of entrepreneurship 735,244 .624 .111 .234 .917 

 Opportunity recognition 735,244 .384 .486 0 1 

 Entrepreneurial self-efficacy 735,244 .536 .499 0 1 

 Fear of failure 735,244 .402 .49 0 1 

 Gender  735,244 .475 .499 0 1 

 Household income 735,244 .478 .5 0 1 

 Secondary education 735,244 .926 .262 0 1 

 Age  735,244 40.461 13.46 14 100 

 GDP per capita (log) PPP 735,244 9.823 .972 5.49 11.67 

 

 

Table 2. Correlation Matrix 

  Variables   (1)   (2)   (3)   (4) (5) (6) (7) (8) (9) (10) (11) 

 (1) Opportunity-motivated entrepreneurship (OME) 1 

 (2) Pro-market institutions -0.02 1 

 (3) Social legitimacy of entrepreneurship 0.11 -0.29 1 

 (4) Opportunity recognition 0.15 -0.04 0.19 1 

 (5) Entrepreneurial self-efficacy 0.21 -0.02 0.09 0.18 1 

 (6) Fear of failure -0.10 0.01 -0.08 -0.10 -0.16 1 

 (7) Gender -0.06 0.00 0.00 -0.05 -0.13 0.08 1 

 (8) Household income 0.05 0.14 -0.12 0.02 0.06 -0.04 -0.06 1 

 (9) Secondary education 0.02 0.16 -0.16 -0.01 0.03 0.00 -0.03 0.15 1 

 (10) Age -0.07 0.12 -0.09 -0.07 0.00 0.00 0.01 -0.01 -0.11 1 

 (11) GDP per capita (log) PPP -0.07 0.68 -0.39 -0.09 -0.08 0.04 -0.01 0.14 0.20 0.16 1 
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Table 3. Correlated Random Effects (CRE) Logit Estimates 
 Socio-cognitive traits  Entrepreneurship 

entrepreneurshipa 
Dependent Variable: Opportunity 

Recognition 

Self 

Efficacy 

Fear of 

Failure 

 OME OME 

Model: (1) (2) (3)  (4) (5) 

Institutions       

 Pro-market institutions 0.201*** 0.021** 0.001  0.214*** 0.160*** 
 (0.027) (0.026) (0.026)  (0.041) (0.041) 

 Social legitimacy of entrepreneurship 0.125*** 0.119*** 0.041***  0.063*** 0.022*** 

 (0.073) (0.070) (0.069)  (0.117) (0.121) 

 Socio-cognitive traits (SCTs)       

 Opportunity recognition      0.137*** 

      (0.009) 

 Entrepreneurial self-efficacy      0.341*** 

      (0.012) 

 Fear of failure      -0.098*** 

      (0.010) 

Controls       

 Gender  -0.058*** -0.140*** 0.082***  -0.105*** -0.054*** 
 (0.005) (0.005) (0.005)  (0.008) (0.009) 

 Household income 0.062*** 0.075*** -0.047***  0.111*** 0.076*** 
 (0.006) (0.005) (0.005)  (0.009) (0.009) 

 Secondary education 0.013*** 0.066*** -0.017***  0.046*** 0.030*** 
 (0.010) (0.010) (0.010)  (0.019) (0.019) 

 Age 0.016** 0.732*** 0.213***  0.751*** 0.503*** 
 (0.001) (0.001) (0.001)  (0.002) (0.002) 

 Age2 -0.065*** -0.707*** -0.234***  -0.901*** -0.645*** 

 (0.000) (0.000) (0.000)  (0.000) (0.000) 

 GDP per capita (log) PPP 0.128*** -0.127*** -0.146***  0.048*** -0.009 
 (0.023) (0.024) (0.023)  (0.033) (0.035) 
       

Year Fixed Effects Yes Yes Yes  Yes Yes 

Country Means Yes Yes Yes  Yes Yes 

Number of observations 735,244 735,244 735,244  735,244 735,244 

Number of countries 86 86 86  86 86 

Log-likelihood -460,358.6 -479,058.2 -483,944.8  -212,130.5 -194,545.2 

Degrees of freedom 35 35 35  35 41 

Prob > χ2 p=0.000 p=0.000 p=0.000  p=0.000 p=0.000 

LR test of model fitb -- -- --  -- p=0.000 

       
Note. Fully Standardized coefficients reported (i.e., a one standard deviation in the independent variable is associated with a 

𝛽 standard deviation in Y). That is, bStdXY using listcoef in Stata. Standard errors in parentheses. a Model 4 reports the results 

pre-mediation, and Model 5 reports the results post-mediation. The three SCTs mediate the formal and informal institutions’ 

effect on OME by the amount of 25% and 65%, respectively. b LR test performed between Model 4 and Model 5. All models 

estimated using logistic regression with correlated random effects. Cluster means for all variables included in all models but not 

reported for brevity. * p<0.10 ** p<0.05 *** p<0.01. 
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Table 4. Direct and Indirect Effects (via SCT) of Institutions on Opportunity Entrepreneurship 

  
β 

standardized 
β SE p 

95% Confidence 

Interval 

Direct effect  
  

 
 

Formal institutions → Opportunity recognition 0.201*** 0.581*** 0.027 0.000 0.529  0.633 

Formal institutions → Entrepreneurial self-efficacy 0.021** 0.061** 0.026 0.019 0.010  0.112 

Formal institutions → Fear of failure 0.001 0.003 0.026 0.901 -.047  0.054 

Formal institutions → OME 0.160*** 0.531*** 0.041 0.000 0.451  0.611 

Informal institutions → Opportunity recognition 0.125*** 2.160*** 0.073 0.000 2.017   2.303 

Informal institutions → Entrepreneurial self-efficacy 0.119*** 2.057*** 0.070 0.000 1.920   2.195 

Informal institutions → Fear of failure 0.041*** 0.695*** 0.069 0.000 0.559   0.830 

Informal institutions → OME 0.022*** 0.428*** 0.121 0.000 0.191   0.664 

Indirect effect   
  

 
 

Formal institutions→ Opportunity recognition → OME 0.028*** 0.358*** 0.012 0.000 0.324   0.391 

Formal institutions → Entrepreneurial self-efficacy → OME 0.007** 0.092** 0.039 0.019 0.015   0.168 

Formal institutions → Fear of failure → OME -0.0001 -0.001 0.011 0.901 -0.023  0.021 

Informal institutions → Opportunity recognition → OME 0.017*** 1.331*** 0.049 0.000 1.235   1.427 

Informal institutions → Entrepreneurial self-efficacy → OME 0.041*** 3.08*** 0.108 0.000 2.872   3.294 

Informal institutions → Fear of failure → OME -0.004*** -0.304*** 0.031 0.000 -.365    -.243 

Total effect (direct + indirect)  
  

 
 

Formal institutions → OME 0.195*** 0.978*** 0.060 0.000 0.861  1.097 

Informal institutions → OME 0.076*** 4.537*** 0.171 0.000 4.202  4.873 

Note. Results based on SEM model from Figure 2. *** p < .01 ** p < .05 * p <.10.  Formal institutions = Pro-market institutions; 

Informal institutions = Social legitimacy of entrepreneurship 
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Table 5. KHB Mediation Analysis Results 

 Dependent Variable: Opportunity-Motivated Entrepreneurship (OME) 

 Explanatory Variable: Pro-Market 

Institutions 

Social Legitimacy of 

Entrepreneurship 

 Model:  (1) (2) 

Summary of effects of Institutions on OME   
 

 Total direct and indirect effect 0.417*** 0.149*** 

  (0.02) (0.01) 

 Direct effect 0.352*** 0.047*** 

  (0.03) (0.01) 

 Combined indirect effect 0.065*** 0.102*** 

  (0.00) (0.00) 

 Total amount mediated 15.60% 68.29% 

   

Indirect effects of institutions on OME through proposed mediators    

 Opportunity recognition 0.052*** 0.032*** 

  (0.003) (0.001) 

  12.56% 21.33% 

 Entrepreneurial self-efficacy  0.013** 0.078*** 

  (0.00) (0.00) 

  3.14% 52.23% 
 Fear of failure -.0004 -0.008*** 
 (0.00) (0.00) 

 -0.10% -5.27% 

Notes: Unstandardized coefficients are displayed in the first row, standard errors in parentheses in the second row, and percentage 

reduced due to mediation in the third row; all control variables from Table 3 are included in the mediation models. 

*** p < .01, ** p < .05, * p < .10 (two-tailed tests) 
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Table 6. Results for High- and Low-Income Countries 
 Socio-cognitive traits  Entrepreneurship a 

Dependent Variable: Opportunity Recognition  Self-Efficacy Fear of Failure  OME OME 

Model: (1) (2) (3)  (4) (5) 

Panel A: High Income       
Institutions       

 Pro-market institutions 0.160*** 0.067*** -0.003  0.036*** 0.022*** 
 (0.044) (0.043) (0.041)  (0.067) (0.069) 

 Social legitimacy of entrepreneurship 
0.098*** 0.172*** -0.001 

 
0.191*** 0.110*** 

 (0.146) (0.141) (0.137)  (0.243) (0.246) 

 Socio-cognitive traits (SCTs)       

  Opportunity recognition      0.138*** 

      (0.014) 

  Entrepreneurial self-efficacy      0.384*** 

      (0.020) 

  Fear of failure      -0.122*** 

      (0.015) 

Panel B: Low Income       

Institutions       

 Pro-market institutions 0.031** -0.047*** -0.023*  0.170*** 0.152*** 
 (0.037) (0.036) (0.036)  (0.057) (0.056) 

 Social legitimacy of entrepreneurship 0.132*** 0.112*** 0.065***  0.047*** 0.008 
 (0.093) (0.087) (0.088)  (0.147) (0.152) 

 Socio-cognitive traits (SCTSs)       

  Opportunity Recognition      0.137*** 

       (0.014) 

  Entrepreneurial self-efficacy      0.307*** 

       (0.020) 

  Fear of failure      -0.080*** 

       (0.015) 

       
Note. Fully Standardized coefficients reported (i.e., a one standard deviation in the independent variable is associated with a 

𝛽 standard deviation in Y). That is, bStdXY using listcoef in Stata. Control variables included but omitted for space 

considerations. Standard errors in parentheses. a Model 4 reports the results pre-mediation, and model 5 reports the results post-

mediation. The three SCTs mediate the formal and informal institutions’ effect on OME by the amount of 39% and 42%, 

respectively, in high-income countries. The three socio-cognitive traits mediate the formal and informal institutions’ effect on 

OME by the amount of 11% and 83%, respectively, in low-income countries. All models estimated using logistic regression 

with correlated random effects. Cluster means for all variables included in all models but not reported for brevity * p<0.10 ** 

p<0.05 *** p<0.01. 
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Table 7. Additional Robustness Checks 

 Socio-cognitive traits 
 

Entrepreneurshipa b  

Dependent Variable: Opportunity 

Recognition 

recognition 

Self-Efficacy Fear of Failure  Panel A: NME 

Panel B: OME 

Model: (1) (2) (3)  (4) (5) 

Panel A: Necessity-Motivated Entrepreneurship (NME) 
Institutions       

 Pro-market institutions 0.122*** -0.005 0.011  0.081**

* 

0.078*** 
 (0.030) (0.028) (0.028)  (0.101) (0.101) 

 Social legitimacy of entrepreneurship 0.095*** 0.074*** 0.007*  0.030** 0.010 

 (0.081) (0.072) (0.071)  (0.238) (0.244) 

 Socio-cognitive traits (SCTs)       

  Opportunity recognition      0.054*** 

      (0.021) 

  Entrepreneurial self-efficacy      0.334*** 

      (0.024) 

  Fear of failure      -0.034*** 

      (0.021) 

Panel B: Country Aggregates       

Institutions       

 Pro-market institutions 0.161 0.116 0.253**  0.226** 0.192** 
 (0.025) (0.019) (0.019)  (0.006) (0.006) 

 Social legitimacy of entrepreneurship 0.410*** 0.169*** 0.116**  0.067 -0.031 
 (0.075) (0.056) (0.056)  (0.018) (0.019) 

 Socio-cognitive traits (SCTs)       

  Opportunity Recognition      0.151*** 

       (0.013) 

  Entrepreneurial self-efficacy      0.280*** 

       (0.017) 

  Fear of failure      -0.091** 

       (0.017) 

       
Note. Fully Standardized coefficients reported (i.e., a one standard deviation in the independent variable is associated with a 𝛽 

standard deviation in Y). That is, bStdXY using listcoef in Stata Control variables included but omitted for space considerations. 

Standard errors in parentheses. a Model 4 reports the results pre-mediation, and Model 5 reports the results post-mediation. b The 

dependent variable in Panel A is NME and the dependent variable in Panel B is OME. The three SCTs mediate the formal and informal 

institutions’ effect on OME by the amount of 3.7% and 66.7% for NME. The SCTs mediate the formal and informal institutions’ effect 

on OME by the amount of 15%, for the country aggregation sample. There is no mediation for informal institutions. All models 

estimated using logistic regression with correlated random effects. Cluster means for all variables included in all models but not 

reported for brevity * p<0.10 ** p<0.05 *** p<0.01. 
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FOOTNOTES 
 

1 Our coding of OME places individuals pursuing necessity-motivate entrepreneurship (NME) as 0. To check the 

sensitivity of our results to this coding choice, we excluded NMEs from the sample in lieu of coding them as non-

OMEs and re-estimated our main results. This reduced our sample size to 722,930, but the results were nearly 

identical to those reported in Table 3. Results omitted here but available in a supplemental appendix. We thank an 

anonymous reviewer for suggesting this robustness check. 
2 In the case of unbalanced panels caution must be taken to calculate the group-level means on the final sample after 

any missing observations are deleted (Wooldridge, 2019). 
3 Linear Probability Models (LPM) are an alternative estimation method that provide consistent estimation of the 

average partial effects. LPM involves estimating a linear regression model with a binary dependent variable. 

Although the average partial effects are consistent, predicted effects can lie outside of the (0,1) interval (Angrist & 

Pischke, 2009).  
4 Another alternative is a random intercepts model (i.e., mixed-effects). The major drawback in this case is that the 

orthogonality condition must be satisfied, which states that the model’s regressors should not be correlated with the 

random intercepts. If violated, parameter estimates will also be inconsistent. Recent research has found many papers 

violate this assumption in the management literature (Antonakis et al., 2019). Nonetheless, we re-estimated our main 

results with a random intercepts model and found very similar results. The one discernible difference is that Pro-

market institutions are now negatively and statistically significantly associated with fear of failure (𝛽 =
−0.043, 𝑝 = 0.000), such that this SCT negatively mediates the positive effect of pro-market institutions on OME. 

These results are provided in a supplemental appendix. 
5 Indirect effect of pro-market institutions via opportunity recognition: 0.028 = 0.201 × 0.137. 
6 Indirect effect of pro-market institutions via entrepreneurial self-efficacy: 0.007 = 0.021 × 0.341. 
7 Indirect effect of pro-market institutions via fear of failure: -.000 = 0.001 × -0.098. 
8 Indirect effect of social legitimacy of entrepreneurship via opportunity recognition: 0.017 = 0.125 × 0.137. 
9 Indirect effect of social legitimacy of entrepreneurship via entrepreneurial self-efficacy: 0.041 = 0.119 × 0.341. 
10 Indirect effect of social legitimacy of entrepreneurship via fear of failure: -0.004 = 0.041 × -0.098. 
11 This is an absolute value.  
12 The total effect combines the direct effect with the indirect effect through each SCT channel.  
13 The total effect combines the direct effect with the indirect effect through each SCT channel.  
14 15.70 = (12.56 + 3.14 + 0.10). 
15 We note that fear of failure’s coefficient is not statistically significant, which is one of the criteria in traditional 

mediation analysis. However, we have included it here to reflect the total magnitude of the mediation effect per 

KHB.  
16 98.69 = (28.36 + 70.34 + 9.59). 

                                                 


