Entrepreneurial Intentions in the Context of a Natural Disaster 



Carla Bustamante, PhD
Universidad Adolfo Ibáñez, Santiago, Chile

Carlos Poblete, PhD
Universidad del Desarrollo, Santiago, Chile

José Ernesto Amorós, PhD
Tecnológico de Monterrey, México City, México
Universidad del Desarrollo, Santiago, Chile





Entrepreneurial Intentions in the Context of a Natural Disaster


ABSTRACT
This study advances the emerging stream of research on micro-level consequences of exogenous shocks, and how they shape individual functioning. Borrowing from the theory of planned behavior (Ajzen, 1991), our study explores the moderating effect of natural disasters on the well-studied relationship between entrepreneurship-oriented beliefs (behavioral, normative, and control beliefs), and entrepreneurial intentions. This study relies on data gathered by the Global Entrepreneurship Monitor, before and after the earthquake that took place in Chile on February 27th, 2010. While research suggest that exogenous shocks may change individual attitudes, our results show that natural disasters do not change but instead reinforce positive attitudes towards entrepreneurship; similarly, they also reinforce the relationship between perceived behavioral control and entrepreneurial intent. On the other hand, we found that subjective norms become less relevant in shaping entrepreneurial intentions after the occurrence of a natural disaster.  
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1. Introduction

Natural disasters are external shocks that highlight the vulnerability and resilience of a society (Bonanno, Brewin, Kaniasty, & Greca, 2010a), threatening the lives, wealth and wellbeing of those they impact (Williams & Shepherd, 2016a; Doern et al., 2019). Most research in natural disasters has focused on relief aid management, risk management, and economic consequences after the occurrence of these events, usually relying on a macroeconomic lens (Galbraith & Stiles, 2006). Less attention has been devoted to the micro level consequences of natural disasters and how they shape individual functioning. Only recently entrepreneurship researchers have adventured into seeking how natural disasters shape entrepreneurs’ decision making (Williams & Shepherd, 2014, 2016a; Monllor & Murphy, 2017), mostly focusing on a resilience perspective. Recent findings show that new venture creation contribute to entrepreneurs’ individual functioning (Williams & Shepherd, 2016b), but there still remain open questions about how natural disasters shape the drivers of entrepreneurial intention to start a venture in the aftermath of an exogenous event of this kind.
Research still needs to be done to understand how and why, in the aftermath of these exogenous shocks, people decide to engage in entrepreneurial activity that is inherently risky. This study adds to this literature stream by specifically examining the impact of natural disasters in the formation of entrepreneurial intentions.  We thus ask the following research question: “How are entrepreneurial intentions affected by a natural disaster?” By exploring changes on entrepreneurial intentions we delve into the micro-processes by which cognitive resources are combined to respond to a natural disaster (Shepherd & Williams, 2014). 
In the field of entrepreneurship, many scholars have attempted to explain the determinants of entrepreneurial intent (Lee & Wong, 2004; Bird, 1988; Krueger & Carsrud, 1993; Shapero & Sokol, 1982). Here is where a theory from social psychology, the theory of planned behavior (Ajzen, 1991), has gained legitimacy among entrepreneurship researchers. Tested in different entrepreneurial contexts, this theory has become robust and parsimonious at predicting how attitudes and perceptions shape entrepreneurial intentions and behavior (Esfandiar, Sharifi-Tehrani, Pratt, & Altinay, 2019; Autio, Keeley, Klofsten, Parker, & Hay, 2001; Krueger & Carsrud, 1993). Although a few authors have used this theory to shed light on how exogenous variables shape entrepreneurial intent (Kibler, 2013; Schmutzler et al. 2019), to the knowledge of the authors, this theory has not yet been tested in the context of a natural disaster. Building on this cognitive framework, this study explores how the relationship between entrepreneurship-oriented beliefs (behavioral, normative, and control beliefs), and entrepreneurial intentions is moderated by a natural disaster. We pose that, although slow, a natural disaster starts a process of change, reshaping attitudes towards entrepreneurship, perceptions of control over one’s entrepreneurial skills, and reshaping the social assessment of entrepreneurial activity. 
This study relies on data gathered by the Chilean GEM (Global Entrepreneurship Monitor) team, before and after the earthquake that took place in Chile on February 27th, 2010, which reached a magnitude of 8.8 on the Richter scale, lasting more than three minutes. The analysis is based on specific questions from the survey applied to randomly sampled adult-population (APS) in the earthquake-affected regions during 2008, 2009, 2010, and 2011. The analysis of this data suggest that the earthquake had an effect on the predictors of entrepreneurial intent, strengthening the relationship between attitudes toward entrepreneurship and entrepreneurial intentions, as well as the relationship between behavioral perceived control and entrepreneurial intentions. However, the earthquake had a negative effect on the relationship between subjective norms and entrepreneurial intentions. 
This study makes three contributions. First, it contributes to academia by adding to a nascent stream of research that explores how natural disasters shape individual functioning (Williams & Shepherd 2014). Studying the effect of natural disasters as a source of entrepreneurial opportunities and stronger intentions is promising to understand how entrepreneurship shapes a society (Monllor & Murphy, 2017). There is an increasing interest in understanding how cognitive resources change in the midst of a crisis (Williams & Shepherd, 20116b). We respond to this call by presenting evidence of the overall impact of an earthquake on the micro level drivers explaining entrepreneurial intentions. Second, we provide empirical support to the theory of planned behavior in the field of entrepreneurship, specifically in the context of businesses affected by a hazardous exogenous event. While this theory has been tested to measure the effect of other exogenous variables shaping intentions, we are the first at testing the moderating effect of an earthquake in the relationship between entrepreneurship oriented beliefs and entrepreneurial intentions. Finally, we contribute to practitioners and policy makers by guiding them in the recovery process after a crisis. Explaining what are the variables that are the most affected by a natural disaster allow them to better allocate resources that trigger individual intent to start a venture. 
The rest of the manuscript is structured as follows. In section two we provide a literature review in which the relationship between natural disasters, entrepreneurship and entrepreneurial intent is addressed. Here we provide a theoretical framework for understanding how beliefs and perceptions determine entrepreneurial intentions and behaviors. In this section we also introduce our model and the hypotheses to be tested. Section three provides details our context, introducing the data and methodology used in this paper. Section number four summarizes our results, whereas sections five, six, seven and eight provide the discussion, implications, limitations and conclusions of this study.

2. Literature review & Theoretical framework
1. 
2. 
2.1. Entrepreneurship and natural disasters:
Natural disasters are a distinctive cause of unavoidable crisis situations. One aspect of natural disasters that has been thoroughly studied is its economic consequences. In this regard, Benson and Clay (2003) found that countries with frequent natural disasters tend to have less economic growth, where their GDP is especially impacted in the short-term (Auffret, 2003). In times of crises, the role of governments and the institutional framework (Williams & Vorley, 2015) also becomes a relevant subject of study, mostly due to their relevance for the recovery stage. Entrepreneurs have also been considered essential agents in twisting the breakdown of an economy affected by an exogenous shock (Chamlee-Wright & Storr, 2008; Williams & Vorley, 2014). In specific, entrepreneurship contributes to economic growth by creating employment and new businesses (Acs, 2006; Carree & Thurik, 2003; Williams & Vorley, 2014).
Yet the consequences of a disaster are not only economic. Causing enormous hazard and psychological impact on the population (Brück, Llussá, & Tavares, 2010), natural disasters trigger unexpected change, ranging from social change to individual functioning (Williams & Shepherd, 2016b). Trauma is collective and not just personal; survivors find themselves engulfed in a community in severe shock, which can further potentiate the traumatic experience (Benight & Bandura, 2004). Disasters may trigger change in the way people think, feel and behave (Hobfoll, 2012; Weick, 1993). Research on traumatic stressors, such as natural disasters, has found that individuals cope with threats focusing on their personal resources, choosing to either protect them or invest in them (e.g., Bonanno et al., 2010; Bonanno, Galea, Bucciarelli, & Vlahov, 2007). Interestingly, recent findings suggest that starting entrepreneurial ventures as a mean to help an affected community not only alleviates the suffering of the community, but also contributes to the psychological functioning of the entrepreneur (Williams & Shepherd, 2016b). If individual functioning improves with venture creation, it is then important to study the drivers for the intention to start a venture in the aftermath of a natural disaster. We proceed to do this drawing upon the theory of planned behavior theory (Ajzen, 1991).

2.2. Theory of Planned Behavior and Entrepreneurship.
The saturation reached by research on traits and demographic characteristics as predictors of behavior (Ajzen, 1985; Gartner, 1988) has opened a window of opportunity to find alternative explanations for human behavior. The theory of planed behavior (hereon TPB) (Ajzen, 1991) filled this gap by suggesting that attitudes and perceptions play a relevant role in shaping intentions and behavior (Kautonen et al., 2015). The idea behind this theory is that behaviors are explained by a variety of factors that are particularly related to the situation and action being performed. Individuals’ perceptions related to the environment, and the personal assessment of their own capabilities, determine their expectations of the future, shaping their intentions and behaviors. In social psychology, the theory of planned behavior is a theory “designed to predict and explain human behavior in specific contexts” (Ajzen, 1991: 181). As such, it has become one of the most used theories of social psychology to explain and predict human behavior, including consumer behavior, voting, and family planning (Ajzen, 1991; Ajzen & Driver, 1992).

--Figure 1 about here--

As depicted in Figure 1, the central factor in this theory is the individual’s intention to perform a behavior, capturing the relevance of attitudes and perceptions in explaining intentions. The stronger the intention, the more prone an individual will be to perform a specific behavior. Intentions can predict how hard individuals are willing to work, and how much effort they intend to exert in order to perform a specific behavior (Ajzen, 1991). Individual’s intentions, along with individual’s perception of behavioral control, predict behavior. In this paper we focus exclusively in the construct of intentions.
 While intentions are specific to the individual and context, exogenous influencers are either person or situation level variables (Krueger & Carsrud, 1993). In order to understand the determinants of intentions, the theory of planned behavior postulates that they are a function of three influencers: attitude towards the behavior, subjective norms, and perceived behavioral control. Attitude towards the behavior are the personal factors influencing intentions, refers to the individual´s negative or positive appraisal of performing the behavior (Ajzen, 1985). Subjective norms capture the social dimension, determining the perception of social pressure to perform the specific behavior (Ajzen, 1985). Finally, perceived behavioral control is compatible with Bandura’s (1986) construct of perceived self-efficacy, and relates to the confidence of an individual in her ability to perform the specific behavior (Ajzen, 1985). The intention to perform a specific behavior, then, increases when the individual 1) has positive attitudes towards the behavior, 2) believes that subjective norms support the behavior, and 3) perceives that she or he has control of this behavior. Importantly, the relative importance of each of the determinants  predicting intention is “expected to vary across behaviors and situations” (Ajzen, 1991: 188).
In the field of entrepreneurship, many scholars have attempted to explain the determinants of entrepreneurial intent. Here is where the theory of planned behavior has become robust and parsimonious at predicting how exogenous influences shape entrepreneurial intentions and behavior (Krueger & Carsrud, 1993). For example, Kolvereid (1996) has found strong support for this theory when predicting employment status choice among Norwegian undergraduate students (1996). Further, in a different study he shows that TPB does a better job than tracking models and demographics in predicting employment status choice intentions (Tkachev & Kolvereid, 1999). Autio and colleagues (2001) went further and tested this theory using international comparisons of students across Finland, Sweden, USA and the UK. Their findings confirm the robustness of this theory and found that perceived behavioral control is the most important indicator of entrepreneurial intent. Supporting these findings, Engle and colleagues (2010) tested this theory across twelve countries; they found that theory of planned behavior successfully predicts entrepreneurial intent. Wiklund and Shepherd (2003) used the theory of planned behavior to develop a model able to explain the relationship between growth intentions and realized growth of small business managers. Integrating external factors explaining this behavior Kibler (2013) analyzes the impact of exogenous factors (i.e. regional development) on the formation of entrepreneurial intentions. Taking a step further, Schmutzler et al. (2019) pursue a multilevel study and found that entrepreneurial intent is shaped by interactive layers of proximal and distant contexts, including individual and country levels of analysis.
 Overall, a growing number of entrepreneurship researchers have studied the applicability of TPB in the realm of entrepreneurship (Kautonen et al., 2013, 2015), however this line of research is “still very much in its inception stage” (Autio et al., 2001: 146). While some of this research suggests that exogenous variables have an indirect effect on entrepreneurial intention (Kibler, 2013; Liñán, 2008), there is still lack of understanding of how a natural disaster can shape the drivers of entrepreneurial intentions. To the knowledge of the authors, the theory of planned behavior has not been tested under context of natural disasters. It is our belief that examining exogenous influencers related to entrepreneurial intent is important because business creation is one of the critical steps in community recovery. If intentions are “the best single predictor of an individual’s behavior” (Fishbein & Azjen, 1975, p.369), and if starting an entrepreneurial venture is an intentional process, it is relevant to understand how natural disasters shape the motivations behind entrepreneurial intentions.

2.3. TPB, Natural disasters and Entrepreneurial Intention 
Natural disasters are exogenous shocks that highlight the vulnerability of a society (Bankoff, 2001) exposed to unexpected organizational change (Meyer, 1982; Meyer, Brooks, & Goes, 1990). Tsunamis, earthquakes and floods threaten the lives, wealth and wellbeing of those they impact. Generally they come with extensive loss, interruption of routines, and increased environmental uncertainty (Williams & Shepherd, 2014b). The abrupt change triggered by exogenous events may affect individuals’ perceptions and attitudes (Williams & Vorley, 2015). However, it has been found that the effect among individuals varies even when they experience the same circumstances (Lipshitz & Strauss, 1997). In the aftermath of a natural disaster, there is still much to be discovered regarding the way individual perceptions and attitudes are formed and how they shape entrepreneurial intentions. In the following paragraphs we outline our hypotheses. Rooted in the theory of planned behavior, we test if and how each of the predictors of entrepreneurial intent interacts with natural disaster. 

2.3.1. Positive attitudes towards entrepreneurship
Attitudes are generated by the underlying beliefs that connect a specific behavior to a certain outcome. Once behaviors are valued as positive or negative, people automatically adopt an attitude towards them. In short, we learn to favor behaviors that we believe provide desirable consequences, whereas we avoid those behaviors we link to undesirable consequences. This is, attitudes reflect personal attraction, beliefs and perceptions (Krueger & Carsrud, 1993; Liñán, 2008). Extending this reasoning to the realm of entrepreneurship, positive attitudes towards entrepreneurship, then, lead to higher entrepreneurial intentions. However, due to the disruptive nature of natural disasters (Weick, 1993), people may choose to protect the limited resources that are left (Bonanno et al., 2010). This is, the positive influence of individual’s attitudes towards specific entrepreneurial behaviors and outcomes may be reduced after their occurrence, turning its relative importance lower. For example, positive attitudes towards risk and uncertainty -central elements of the process of pursuing a new venture (Bruyat & Julien, 2001; Koellinger, Minniti, & Schade, 2007)- may be less consistent among the population in the aftermath of a natural disaster. When many people have lost it all, it is reasonable to expect that there will be a larger number of people holding the belief that failing is a feasible and negative outcome that should be avoided, despite a natural acceptance for the associated costs of starting up under normal circumstances.
Entrepreneurial ventures are usually small in size, have a weak financial structure, and lack diversification. As a consequence, the way they face extreme circumstances may vary from large, diversified and established firms (Laskovaia et al., 2019). On average, entrepreneurs are characterized by possessing constrained working capital. This may translate into that, under a crisis situation, some individuals that had previously shown entrepreneurial intentions may weight potential undesirable outcomes differently. As a result, they may decide to step back and postpone entrepreneurial activities (Varum & Rocha, 2013). Further, according to Williams & Shepherd (2016a) individuals facing a crisis quite often avoid challenging work activities, such as entrepreneurship under widespread threat. Negative emotions may emerge from the inability of dealing with limited resources under such uncertain scenarios (Marino et al. 2008). If so, natural disasters may fill individuals with a sense of vulnerability, turning any entrepreneurial endeavor into a difficult struggle (Runyan, 2006). In summary, and given the arguments above, we hypothesize that a natural disaster will attenuate the positive effect of attitude towards entrepreneurship on entrepreneurial intentions. Formally:
	Hypothesis 1: The positive relationship between attitudes towards entrepreneurship and entrepreneurial intentions is negatively moderated by the effect of a natural disaster, such that this relationship is weakened by a natural disaster

2.3.2. Subjective norms
According to Ajzen (1991) the assessment of the social context plays a key role in shaping intentions. Subjective norms are concerned with personal beliefs about if important referent groups approve or disapprove performing certain behaviors. In the context of entrepreneurship, the assessment of social support for entrepreneurship is a key determinant of intentions to start a business (Meek, Pacheco, & York, 2010; Verheul, Wennekers, Audretsch, & Thurik, 2002). For example, authors have explored social support towards entrepreneurship by measuring the degree to which becoming an entrepreneur is considered an acceptable career choice within their proximate environment (Autio et al., 2001).
An after-earthquake scenario makes social norms become particularly relevant specially because they provide guidance in response to a sense of disconnection and lack of information that are frequent consequences of a natural disaster. Understanding that the situation has drastically changed, usually results in a social assessment process (Weick, 1993). As consequence, behaviors that might have been less appropriate previous to a disaster might become legitimate after it. This, in turn could alter the effect that social norms produce over the entrepreneurial intentions. While under normal circumstances starting up informal businesses may be socially disapproved, an extreme situation of crisis could lead to a new social norms setting, making it a reasonable form for generating earns.
Research has shown that after a crisis the spillovers of entrepreneurship contribute in returning to a normal functioning during the recovery phase (Chamlee-Wright & Storr, 2008; Bishop, 2019). Therefore, community inherent resilience to adversity generates a unique kind of social reputation of entrepreneurial initiatives, which is enhanced after a natural disaster (Williams & Shepherd, 2016b). As a result, social norms and collective perception of entrepreneurship tends to improve (e.g. Brück et al., 2010) after a natural disaster. As such, we expect that a natural disaster will strengthen the positive relationship between the social and shared perception of entrepreneurship and individual’s intent to engage on it. Formally:
	Hypothesis 2: The positive relationship between subjective norms and entrepreneurial intentions is moderated by the effect of a natural disaster, such that this relationship is strengthened under a context of natural disaster.

2.3.3. Perceived Behavioral Control:	
According to the theory of planned behavior, the relative presence or absence of resources are key among the perceptions that ultimately determine entrepreneurial intention and entrepreneurial action. The more resources people believe to poses –internal and external- the better should be their perceptions of control over behavior, positively affecting entrepreneurial intention and behavior. Some authors (Bandura, 1986) have suggested that perceptions of self-efficacy are based on people’s evaluation of their confidence in their ability to perform that behavior. In the context of entrepreneurship, individuals’ assessment of their own skills to start a business is an important component of self-efficacy (Liñán, 2008; Schmutzler et al., 2019). More concretely, perceived entrepreneurial self-efficacy has been consistently found to be a key antecedent of entrepreneurial intentions (Tsai et al., 2016; Hsu et al., 2019). Confident individuals tend to perceive fewer threats and show higher tolerance for ambiguity (Şahin et al., 2019). In this sense, the stronger the person’s belief that she has the resources and skills to actually create and run her own business, the greater should be her intention to start one.
Natural disasters can be thought of as an invitation for individuals to perform new behaviors. Entrepreneurs are particularly known to see the consequences of major events as openings for new business opportunities (Bruck et al, 2011; Monllor &Murphy, 2017). For instance, interacting with people they have not been in touch before, and asking for help or accepting help from strangers. While not every business opportunity becomes a real business, believing to possess the skills to pursue these opportunities may increase entrepreneurial intentions. Research has shown that those who possess a high sense of entrepreneurial skills are more able to adopt courses of action designed to turn hazardous situations into opportunities (Bullough et al., 2014). Drawing on studies suggesting that the environment shapes the relationship between self-efficacy and entrepreneurial intentions (Schmutzler et al., 2019), we presume that an adverse environment might intensify the positive effect of self-efficacy on the intention to engage in entrepreneurship. Accordingly, we hypothesize:
	Hypothesis 3: The positive relationship between perceived behavioral control and entrepreneurial intentions is moderated by the effect of a natural disaster, such that this relationship is strengthened under a context of natural disaster.

3. Methodology 
3.1. Context: Some evidence from Chile.
Better known as the F-27, the earthquake that hit Chile on February 27th, 2010 was one of the most shocking natural disasters in the history of this country. The F-27 had a magnitude of 8.8 in the Richter magnitude scale, and caused a subsequent (and unexpected) tsunami that washed away a number of coastal cities. In a country of 17 million people, more than 350 people lost their lives and around 370,000 houses were damaged (Micco, Parrado, Piedrabuena, & Rebucci, 2012). The economic cost of the damage caused by the earthquake has been estimated around USD $30 billion, which is equivalent to 15% of the GDP in this country. At an individual level, almost 3 million people were affected in terms of damage to their homes, loss of human life, education systems and cultural heritage (PAHO, 2010). Given our interest in measuring how the predictors of the intentions interact with a natural disaster, this setting appears to be ideal to conduct our study. 

3.2. Sample & data
In this study we used data from the Global Entrepreneurship Monitor (GEM). The approach of this study implies that entrepreneurship is a process, being individuals those that undertake it. GEM recognizes that the entrepreneurial dynamics is related to a national specific context (Reynolds et al, 2005). Both, the individual entrepreneurial dynamics and the entrepreneurship context constitute the bases of GEM measurements. Specifically, we used the Adult Population Survey (APS) in the GEM data-base. This survey aims to measure the individuals that follow the entrepreneurial process. GEM develops a worldwide standard questionnaire (APS) that captures individuals´ attitudes, activities and aspirations related to entrepreneurship activities (Reynolds et al, 2005). The results of the APS are a series of variables that permits comparisons at the individual level and aggregate level (country and/or regional level data). The total sample of the APS used in this study consists of 14,724 individuals living in the six regions that were affected by the 2010 earthquake in Chile. Specifically, we gathered data for individuals responding the APS two years before and two years after the earthquake, as follows: 

	Year
	Individuals in the sample

	2008
	3,098

	2009
	3,086

	2010
	4,280

	2011
	4,260




3.3. Variables
3.3.1. Dependent Variable: 
Entrepreneurial Intentions: This variable measures the intentions of people to start a new business in the next three years. For this dichotomous variable the possible answers are yes (with a value of 1) or no (value of 0). 
3.3.2. Independent Variables:
(1) Attitudes towards the (entrepreneurial) behavior: This construct aims to capture to extent to which an individual has a positive or negative appraisal of entrepreneurship (Liñán, 2008). Attraction towards entrepreneurship is an important element concerning desirability, which can translate into entrepreneurial intention. According to Monllor & Murphy (2017), attitudes towards entrepreneurial activity are closely related to attitudes toward risk, being fear of failure a good measure of it. Thus, attitude towards entrepreneurial behavior was measured using Fear of failure. This item is based on the question “Would fear of failure prevent you from starting a business?” Original GEM classification considers a value of 1 as an affirmative answer, while a zero represents a negative answer. In order to simplify the interpretation, the coded was reversed. By doing so, we conceived this variable as a lack of fear to fail.
(2) Subjective norm (related to entrepreneurship): This construct aims to capture the social pressures in the society where the individual resides that support or prevent entrepreneurial activity. It is related to the social acceptance or approval of reference people on the decision of becoming an entrepreneur (Liñán, 2008). Researchers have measured the effect of subjective norms on entrepreneurial intentions in different ways. Kolvereid (1996) and Liñán & Chen (2009) have measured it by asking respondents if they believe that three reference groups (family, friends and people that are important to them) would approve on their decision to a) pursue a career as self-employed, or b) create a firm. Autio  (2001) measures the effect of subjective norm on entrepreneurship by asking survey respondents the degree to which entrepreneurship was perceived as an acceptable career choice. Following this last study, we measured the effect of subjective norm on entrepreneurial intention with a proxy called 	Career choice.It measures the extent to which people in the respondent’s country considers entrepreneurship as a reputable career choice. Based on the following question “In my country most people consider starting a new business is a desirable career choice” (1 if yes, 0 if no)
(3) Perceived Behavioral Control: This construct measures the extent to which the individual is confident about having the ability and skills required to pursue an entrepreneurial venture (Autio, 2001). Several studies (e.g., Lortie & Castogiovanni, 2015) have noted that this construct is somehow similar to Bandura’s notion of self-efficacy (Bandura, 1986). Following similar studies (Nishimura & Tristán, 2011), we measured perceived behavioral control with respect to entrepreneurship by including the variable Entrepreneurial skills. This is a dummy variable that measures the beliefs the respondent holds about having the experience and skills required for starting a new venture. It is based on the question “Do you have the knowledge, skills and experience required to start a new business?” (1 if yes, 0 if no).
 (4) Natural disaster:  This is a dummy variable that divides the four years of data in two different sets. The Earthquake variable takes a value of 0 for those years previous to the disaster (2008, 2009), and a value of 1 for years after the disaster (2010, 2011).
3.3.3. Control Variables
In order to account for alternative explanations that may influence entrepreneurial intention, the model specifications include age, gender, income, and educational level as control variables. Age was included as a continuous variable. Gender is included as a dummy variable with the value 1 assigned to male respondents. Income is operationalized through a six-category variable. For educational level, respondents were asked to provide the highest degree hey had earned, also a categorical variable. 
Further, we add two variables to control for regional level: regional GDP and regional TEA. Concretely, we use the natural logarithm of the GDP for each region and specific year, and also the annual early-stage entrepreneurial activity, as a percentage of the total population living in each region. These variables should allow us to cover the specific regional context that each respondent lived in terms of the economic state and entrepreneurial activity for every year.
3.4. Method
Considering that our dependent variable is dichotomous, using a traditional regression model based on OLS would be inadequate. Instead, we use logistic regression because it allows predicting a discrete outcome from a set of variables that can be continuous, dichotomous, or mix. Logistic regression is especially useful when the distribution of responses on the DV is expected to be nonlinear, which is the case here. Logistic regression studies the probability of a specific outcome, in our case, the probability of showing “entrepreneurial intentions”, given the pattern of responses to questions about entrepreneurial attitudes, social norms, and perceived behavioral control. In order to control also for regional aspects (local institutions) that could affect our dependent variable we use a multilevel hierarchical logit regression in STATA 12.
	Table 1 provides descriptive statistics, means, standard deviation, and pairwise correlations for all the variables used in our study.

--Table 1 about here--

4. Results
From the third model in Table 2 we can interpret that direct effect of the three predictors of entrepreneurial intentions, as well as the main effect of natural disaster. As confirmed by previous research, positive attitudes and perceptions towards entrepreneurial behavior are positively correlated with entrepreneurial intentions (Autio et al., 2001; Engle et al., 2010; Kolvereid, 1996). 

--Table 2 about here--

Specifically, the variable used as proxy for the construct of attitudes towards entrepreneurial behavior (i.e. [lack of] fear of failure) is positively related to entrepreneurial intentions. A similar result can be observed for the variable used as a proxy for social norm. The perception of social support for entrepreneurship as a career choice is positively related to entrepreneurial intentions. The proxy variable for perceived behavioral control (i.e. perceiving that one possesses the skills to start a new business) is also consistent with previous findings. Greater perceived behavioral control translates into a greater likelihood of entrepreneurial intentions. Interestingly, from Model 3 we also observe that a natural disaster has a negative effect on entrepreneurial intentions. Although we did not hypothesize on the main effects of the predictors of entrepreneurial intentions, we thought it would be important to compare our results with those of previous research (Autio et al., 2001; Kolvereid, 1996; Tkachev & Kolvereid, 1999).
Model 4 in Table 3 shows the results for the interaction effects between natural disaster and the predictors of entrepreneurial intention. Different from what we were expecting, we observe that a natural disaster strengthens the relationship between attitudes and entrepreneurial intentions. Individuals that showed no fear to start a business under normal conditions are more prone or inclined to start one after the occurrence of a natural disaster. This is interesting because we expected that a natural disaster could change the attitude towards risk and uncertainty, yet our results show that instead of changing it, these attitudes are reinforced by events of this nature.  This is, hypothesis 1 is not supported as the interaction between the earthquake and the attitude towards entrepreneurial behavior presents a different twist from what we expected. Focusing on hypothesis 2, a negative and significant interaction effect between earthquake and our proxy for social norms (i.e. career choice) means that after the occurrence of a natural disaster the effect of social norms on entrepreneurial intentions decreases. This is, social acceptance is important for developing entrepreneurial intentions, but it becomes less relevant after the occurrence of a natural disaster. Finally, Model 4 shows that the interaction effect between perceived behavioral control (i.e. skills to start a business) and natural disaster is significant and positive, rendering support to hypothesis 3. The positive relationship between perceived behavioral control and entrepreneurial intentions is strengthened after a natural disaster. Summarizing, we found that the earthquake, acting as a moderator, significantly influences the three dimensions presented by the theory of planned behavior.

5. Discussion
Intentions remain critical for entrepreneurship as they represent an important aspect shaping entrepreneurial behavior (Esfandiar et al., 2019; Meoli et al., 2019; Albaity & Rahman, 2019; Krueger, 2017; Shapero & Sokol, 1982). While new ventures provide quick solution to society level problems, they have also been regarded with individual level benefits for those that engage in entrepreneurial activity (Williams & Shepherd, 2014, 2016a). Understanding the drivers for entrepreneurial intent, then, becomes relevant in the context of natural disasters. The theory of planned behavior (Ajzen, 1991) has been validated in explaining entrepreneurial intentions (Schmutzler, 2019), yet a better conceptualization of how natural disasters shape this theory, and in particular the antecedents of entrepreneurial intentions, is still lacking. Given the economic, social and emotional relevance of venture creation in the midst of a crisis situation, understanding entrepreneurial intentions becomes key not only for academia, but also for practice and policymaking. As such, this study centers its attention on the moderating role that an exogenous event (in our case, an earthquake) has on each of the elements predicting entrepreneurial intention in the theory of planned behavior (Ajzen,1991). From our results we can offer useful insights to explain the micro-level consequences of natural disasters in shaping entrepreneurial intentions. 
On the one hand, studies have observed that natural disasters create difficult situations for entrepreneurship. For example, while natural disasters tend to be detrimental on all types of businesses, SMEs are especially vulnerable to these conditions (Laskovaia et al., 2019; Runyan, 2006). This occurs since SMEs are characterized by their relatively resource constrained: limited access to additional funds, limited technological and managerial capabilities and underdeveloped security mechanisms combined with high dependence on customers and suppliers (Marino et al. 2008; Varum and Rocha 2013). On the other hand, natural disasters create opportunities for individuals to create value, as they can be the source for innovative ideas and new ventures (Martinelli et al., 2018). Further, crises can provide the impetus for developing new opportunities and resource gains (Brünjes and Revilla-Diez 2013; Doern et al., 2019). In consequence, this study can offer useful insights to explain why contrary evidence is observed toward the natural disaster-entrepreneurial activity relationship. Overall, our results suggest that natural disasters influence variables that pull entrepreneurial intentions in opposing directions.

Different from what we expected, the relationship between attitudes towards entrepreneurship and entrepreneurial intentions was not undermined but instead appeared to be strengthened in a context of natural disaster. We initially argued that natural disasters create more uncertain environments, challenging attitudes towards risk, and providing a sense of vulnerability. According to this argument and in line with previous research (e.g., Monllor & Murphy, 2017) positive attitudes toward entrepreneurship were expected to be reduced by a natural disaster, because the relative importance of perceived opportunities should be undermined by perceptions of danger generated by an event of this nature (Welpe et al., 2012; Ensley et al., 2006; Kihlstrom and Laffont, 1979). However, our results suggest that a natural disaster strengthen the relationship between entrepreneurial attitudes and entrepreneurial intentions. One explanation for this finding can be that when people have lost it all, the opportunity cost of embarking on a risky business does not seem as high as it did prior to the disaster. The attitude towards loss may change due to a natural disaster, and the expected outcome from failure seems less frightening (Monllor & Murphy, 2017). Complementing this explanation, there is some literature that looks at the risk assessment from a community perspective. A natural disaster not only undermines the living conditions of one particular individual, but of a group of them. Consequently, a sense of a collectivity in pursuing a common goal (e.g. recover from the negative consequences) might decrease the fear of failure, having a positive effect on attitudes towards entrepreneurship and, in consequence, fostering people’s intentions to start a business (Chamlee-Wright and Storr, 2008). Research has found that natural disasters not only trigger negative emotions, but also strengthen positive attitudes towards venturing among resilient people (Boettke et al, 2007; Williams & Shepherd, 2016b). Resiliency energizes individuals to pursue opportunities to alleviate problems in a post-disaster environment (O’Brien & Delongis, 1996). While we did not study resiliency, it might have an effect on the individual assessment of the outcomes of starting a business under a crisis situation. Believing that starting a business may contribute to the recovery of society might weigh more in shaping attitudes towards entrepreneurship than the perceptions of risk after a disaster.
Our results reveal that after a natural disaster the effect of social norms become less relevant in shaping entrepreneurial intentions. Contrary to prior evidence suggesting that social support is a relevant determinant for entrepreneurial intent (Meek et al., 2010; Verehul et al., 2002; Williams & Vorley, 2015), and that the social environment shapes entrepreneurial attitudes and behaviors (Hoang & Yi, 2015); under a context of natural disaster, individual-level impulses, either attitudinal or perceived control, seems to predominate in a short-term over collective initiatives or social encouragement. An explanation for this phenomenon can be related to that entrepreneurial intention and action are majorly led by one individual, and as such they change faster than a communal shared perception of entrepreneurship. Our results suggest that the intentions and actions of entrepreneurs after a natural disaster are less driven by what is “allowed to be done” than by what “needs to be done” in order to tackle the problems posed by a crisis. In other words, behaviors that might have been deemed as less appropriate previous to a disaster might become legitimate after it. After all, it is the social environment the one that legitimizes and determines the social value of entrepreneurship (Schmutzler et al. 2019). For instance, after the Chilean earthquake, news and magazines highlighted the amazing job of spontaneous entrepreneurs helping people to cope with their complicated circumstances. Some of them opened [unregistered] small businesses to provide access to water, food and other valuable resources that were urgently needed in the aftermath of the disaster. While under normal circumstances starting up informal businesses may be socially disapproved (this is, opposed to the social norm ruling at the time of the disaster), an extreme situation of crisis could lead to actions that validate new social norms that legitimize unregistered activity in a context of uncertainty after the occurrence of a natural disaster (Dinger et al., 2019; Williams & Vorley, 2015). 
Finally, we found that the earthquake had a positive effect in the relationship between perceived behavioral control and entrepreneurial intentions. This translates into that a natural disaster strengthens individuals’ assessment of self-efficacy (Bandura, 1986; Liñán, 2008). This is consistent with current research (Bullough et al., 2014), feeling competent to overcome obstacles, set higher goals and show persistence are robust in predicting intentions, more so under circumstances of high uncertainty (Trevelyan, 2009; Monllor & Murphy, 2017). We are unsure to what mechanism govern this outcome, although a possible explanation for this can be found on prior studies that have evidenced that the ability of entrepreneurs to facilitate adaptation to crises rely on the diversity of knowledge and creative resourcefulness (Bishop, 2019; Williams & Shepherd, 2016a, 2016b), evidenced on strategies such as bricolage (Kwong et al., 2019; Williams and Shepherd, 2016b) or effectual reasoning (Laskovaia et al., 2019). Then, even when we did not explicitly measure them, it is possible that our results covered some of the aforementioned strategies through highlighting the imperative role played by the individuals’ perceived entrepreneurial capabilities (Bullough et al., 2014). Despite of the above, we recognize that resources and competencies most suitable for facing the changes can differ according to the different stages of the critical event (Yang and Hsieh, 2013; Martinelli et al., 2018).

6. Implications
Our work offers several contributions for academia, practice and policy. In particular, we highlight three main contributions. First, this study sheds light onto the under researched stream of research that explores how contextual elements shape entrepreneurial intent (Schmutzler et al., 2019; Kibler, 2013; Liñan & Fayolle, 2015). Specifically, our research enriches the emerging stream of research that connects entrepreneurship, natural disasters and individual-level functioning (Bonanno, Brewin, Kaniasty, & Greca, 2010; Shepherd & Williams, 2014; Williams & Shepherd, 2014a, 2016a, 2016b). There is an increasing interest in understanding how cognitive resources and micro-level functioning change due to external factors, such as natural disasters (Williams & Shepherd, 20116b). Our study extends this knowledge by exploring a specific contextual contingency (i.e. an earthquake) and its interaction with each of the micro level drivers that the theory of planned behavior considers relevant in explaining entrepreneurial intent. 
Our second contribution has to do with extending the empirical evidence on the theory of planned behavior in the field of entrepreneurship (Lortie & Castogiovanni, 2015). While some scholars have used this theory in this particular context (Autio et al., 2001; Krueger & Carsud, 2000; Liñan & Fayolle, 2015), testing the theory of planned behavior in the context of businesses affected by a hazardous exogenous event has only been proposed, but not tested empirically (Monlor & Murphy, 2016). We believe to be pioneers in empirically testing the moderating effect of an earthquake in the relationship between entrepreneurial intentions and its antecedents per the theory of planned behavior. Extending the empirical evidence on the theory of planned behavior this piece improves the understanding of the effects of natural disasters on the determinants of entrepreneurial intent. Concretely, internal motivations appear to predominate from external motivations in driving the entrepreneurial spirit to overcome the earthquake. Thus, the manner in which the individual cognitively conceive the new scenario is critical for the willingness toward entrepreneurship.
Finally, this study makes a direct contribution to practice and policy makers by guiding them in the recovery process after a crisis. Explaining what are the variables that are the most affected by a natural disaster allow entrepreneurs and policy makers to better allocate resources that trigger individual intent to start a venture.  Given the importance that entrepreneurship has for the recovery stage that follows a natural disaster (Chamlee-Wright & Storr, 2008; Williams & Vorley, 2014), policy makers could redirect the distribution of resources destined to enhance entrepreneurial intentions and actions by providing training programs that reinforce the skills that are needed to start a venture. This training should include a module that increases perceptions of self-efficacy, as it has been found to be one of the most important predictors for entrepreneurial intent and action (Autio et al., 2001; Liñán, 2008). This may lead individuals to transform "if only" type of situations into an "even if" situations, which should influence the transition of turning intentions into actions, such that creating ventures may be perceived as a feasible tool for overcoming extreme events (Bullough et al., 2014).

7. Future research and limitations 
Like any study, ours has some limitations. First, we based our findings exclusively on the GEM survey. While this database is a great source of information to perform entrepreneurship-based research, it bears the limitation that it is not carried as a panel. It takes some time between the formation of the intent and the performance of the behavior. A panel comparing the evolution of entrepreneurial intent from one year to another would be a great source of information for a study like ours. This brings us to our second limitation, measuring entrepreneurial behavior. A panel would allow connecting entrepreneurial intent to entrepreneurial behavior, a key construct within the theory of planned behavior. While recent research has explored the intention-behavior link (Meoli et al., 2019), in this study measuring behavior is not feasible due to the nature of the data being cross sectional. Future research should attempt to be based on panel data, so that the study can capture intention and behavior. A third and final limitation has to do with the operationalization of the constructs. Whereas the proxies used in this study were similar to those used in previous studies, we acknowledge that having single-item measures may constrain the reliability and validity of our study. Future studies using primary data collection techniques could consider multiple-item measures. 

8. Conclusion
[bookmark: _GoBack]Entrepreneurship is said to play an important role in the recovery phase after extreme events (Grube & Storr, 2018; Gur et al., 2020; Bullough et al., 2014). Considering that the study of contingencies within entrepreneurial intentions is widely recognize as relevant, still remain as a fertile territory for research (Krueger, 2017; Lortie & Castogiovanni, 2015). Accordingly, we focused on understanding the effect that the earthquake has on the entrepreneurial intentions. By doing so, we have contributed at the intersection of entrepreneurship and natural disaster literature (Galbraith & Stiles, 2006). This study advances the emerging stream of research on micro-level consequences of natural disasters (Williams & Shepherd, 2014a, 2016b) and how they shape individual functioning (Liñan et al., 2016). 
By building on and expanding the use of the theory of planned behavior, our study explores the moderating effect of natural disasters on the well-studied relationship between entrepreneurship-oriented beliefs (behavioral, normative, and control beliefs), and entrepreneurial intentions. While recent findings suggest that exogenous variables have an indirect effect on entrepreneurial intention (Kibler, 2013; Liñán, 2008), there is still lack of understanding of how a natural disaster can affect entrepreneurial intentions. Examining how exogenous shocks shape entrepreneurial intent is important because business creation is one of the critical steps in community recovery (Kibler, 2013; Williams & Vorley, 2014, 2015). Therefore, we shed light into how individual attitudes, subjective norms and perceived behavioral control beliefs shift after the occurrence of a natural disaster, providing empirical support to the theory of planned behavior (Ajzen, 1985, 1991) under extreme events.
Our study shows that an earthquake improve the perception of entrepreneurial behaviors, increasing the value of the expected outcome of performing this behavior in spite of the surrounding conditions of risk and vulnerability in the aftermath of a disaster. Analogically, subjective norms become less relevant in explaining entrepreneurial intentions. This is, while entrepreneurs normally care about social support, a natural disaster is an invitation to care less of what is expected from them. Finally, natural disasters strengthen the relationship between perceived behavioral control and entrepreneurial intentions. This suggests that perceptions of self-efficacy and having the skills to start a venture are improved under extreme circumstances. These findings become relevant as they extend our understanding about drivers of entrepreneurial intentions, and in consequence, entrepreneurial behaviors. The practical implications of these novel findings are valuable, as they enlighten entrepreneurs and policy makers in their allocation of resources after the occurrence of natural disasters. Our results also advance academia as they extend the application of the theory of planned behavior to the novel context of natural disasters.  
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Table 1: Descriptive statistics and correlations

	 
	 
	Mean
	Std. Dev.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1
	Age
	44.11
	31.19
	 1
	
	
	
	
	
	
	
	
	

	2
	Gender
	1.55
	0.49
	 0.051**
	 1
	
	
	
	
	
	
	
	

	3
	Income
	3.97
	11.59
	 0.050**
	 0.011
	 1
	
	
	
	
	
	
	

	4
	Educational level
	4.65
	2.85
	-0.038**
	-0.094**
	 0.136**
	 1
	
	
	
	
	
	

	5
	Regional TEA
	17.49
	4.32
	-0.008
	-0.032**
	-0.065**
	 0.126**
	 1
	
	
	
	
	

	6
	(ln) Regional GDP
	15.87
	1.07
	 0.006
	 0.011
	 0.021*
	 0.004
	-0.236**
	 1
	
	
	
	

	7
	Earthquake
	0.58
	0.49
	-0.015
	-0.028**
	-0.131**
	 0.141**
	 0.681**
	-0.028**
	 1
	
	
	

	8
	Attitude toward entrepreneurship - lack fear to fail
	0.67
	0.47
	-0.047**
	-0.119**
	 0.020*
	 0.095**
	-0.0123
	 0.032**
	 0.015
	1
	
	

	9
	Subjective norms - career choice
	0.82
	0.39
	 0.004
	 0.008
	-0.017
	-0.123**
	-0.074**
	-0.023**
	-0.021*
	0.01
	 1
	

	10
	Perceived behavioral control - entrepreneurial skill 
	0.62
	0.47
	-0.050**
	-0.133**
	 0.019
	 0.122**
	-0.038**
	-0.004
	-0.052**
	0.235**
	-0.001
	1


*p < 0.05 **p < 0.01 ***p < 0.001



Table 2: Multilevel hierarchical logistic regression on entrepreneurial intention

	
VARIABLES
	 Model 1
	 Model 2
	 Model 3
	 Model 4

	Age
	-0.029***
	-0.029***
	-0.032***
	-0.032***

	Gender
	-0.389***
	-0.389***
	-0.183***
	-0.186***

	Income
	-0.004**
	-0.004**
	-0.002
	-0.001

	Educational level
	 0.037***
	 0.036***
	 0.028***
	 0.026***

	Regional TEA
	 0.032***
	 0.028***
	 0.032***
	 0.032***

	(ln) Regional GDP
	 0.028
	 0.024
	 0.025
	 0.025

	Earthquake (EQ)
	
	 0.043
	-1.526***
	-2.069***

	Attitude toward entrepreneurship - lack fear to fail (FF)
	
	
	 0.241***
	 0.042

	Subjective norms - career choice (CC)
	
	
	 0.313***
	 0.313***

	Perceived behavioral control - entrepreneurial skill (ES)
	
	
	 1.056***
	 0.424***

	FF * EQ
	
	
	
	 0.266**

	CC * EQ
	
	
	
	-0.254*

	ES * EQ
	
	
	
	 0.788***

	
	
	
	
	

	Observations
	 14224
	 14224
	 10538
	 10538

	Number of groups
	 6
	 6
	 6
	 6

	Log likelihood
	-8915
	-8914
	-5453
	-5419

	*** p<0.01, ** p<0.05, * p<0.1
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