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Abstract: This study investigates the influence of informal institutions on corruption in several countries. First, it relates psychological threat mechanisms to corruption and conducts hypotheses tests in a sample of more than 20 European countries in 2002-2015. Second, in a worldwide sample containing over 100 countries across the world in 2002-2015, it relates religious orthodoxy and societal hierarchy to corruption. It provides an alternative for the ‘hierarchical religions’ explanation of corruption by relating societal hierarchy to corruption. It also introduces new proxies to measure religious orthodoxy. This study contributes to the institutional economics literature by further examining the relationships between beliefs, norms, and psychological state of affairs, and the workings of institutions. The results show strong evidence of the influence of psychological threat mechanisms on corruption, but reject relationships between societal hierarchy and corruption, and religious orthodoxy and corruption. The results also present some anomalies to the hierarchical religions explanation. The findings are robust to a large number of model specifications and estimation procedures. 

Contents
1. Introduction	3
2. Literature review	6
2.1 Corruption: a general framework	6
2.2 The influence of psychological threat mechanisms on corruption	7
2.3 The influence of societal hierarchy on corruption	9
2.4 The influence of religion on corruption	11
2.5 Other factors that influence corruption	13
2.5.1 Economic causes of corruption	13
2.5.2 Political causes of corruption	15
2.5.3 Cultural causes of corruption	16
3. Methodology and Data	18
3.1 Methodology	18
3.2 Data and variable definitions	20
3.3 Model specifications	24
4. Results	26
4.1 Descriptive statistics	26
4.2 Results	27
4.2.1 Hypothesis 1: Psychological threat mechanisms	27
4.2.2 Hypothesis 2: Societal hierarchy	31
4.2.3 Hypothesis 3: Religious freedom and religious orthodoxy	34
5. Conclusion and Discussion	38
References	41
Appendix A: Factor analysis	45
Appendix B: Correlation matrices and sample information	47



[bookmark: _Toc456792670]1. Introduction
Corruption is seen as one of the main impediments to economic development and growth (Dong et al., 2009). In the hope of alleviating corruption, researchers show continuous interest in corruption in order to find cause-effect relationships that might shed light on some of the mechanisms by and circumstances under which corruption might flourish or decline. This study attempts to combine recent identity economics and psychological approaches to corruption (e.g. Dong et al., 2009; Barr and Serra, 2010) with traditional economic, political and cultural explanations of corruption (e.g. LaPorta et al., 1997; 1999, Djankov et al., 2003; Serra, 2006) and suggests three causal explanations that have not been suggested before: psychological threat mechanisms, societal hierarchy, and religious orthodoxy. This study investigates whether these explanations can add explanatory power to a set of other institutional, cultural, political, and economic determinants of corruption. 

Theorists from various fields have proposed many theories of corruption. In economics, the institutional economics literature (North, 1987) holds that institutions that eliminate transaction costs (i.e., allow for more efficient monitoring, better property rights etc.) would mitigate the possibilities and gains of corruption, and thus have a negative effect on corruption. These institutions become affordable once a country becomes rich enough to afford these institutions. Furthermore, civil servants’ wages are often thought of as an element of the opportunity costs of corruption (Becker and Stigler, 1974; Treisman, 2000), such that higher wages make engaging in corruption more expensive. Shleifer and Vishny (1993) argue that the more competition between civil servants, the less the monopoly power of public officials, which would lessen their power to demand bribes and would decrease the aggregate volume of corruption. Other researchers however, stress political (e.g. Djankov et al., 2003), psychological (Dong et al., 2009; Sommer et al, 2012), and cultural (e.g. LaPorta et al., 1997) determinants of corruption.

Political theories “focus on redistribution rather than efficiency, and hold that policies and institutions are shaped by those in power to stay in power and to transfer resources to themselves (LaPorta et al., 1999, p. 222)”. Famously, Acemoglu et al. (2000) successfully predicted economic development in a large number of post-colonial countries based on whether institutions in post-colonial countries were set up to expropriate or to develop, which in turn was dictated by European settler mortality in these countries. Mauro (1998, p. 12) discusses the ‘contaminating effects’ of corruption: because there is corruption at the top levels of society, it becomes optimal to behave in a corrupt way yourself too, because “the probability that you will be caught is low, (...) the police are very busy chasing other thieves (...) [and] the chances of your being punished severely for a crime that is so common are low”. 

Previous research largely neglected psychology and social norms as a possible explanation of corruption (Tonoyan, 2005). Some of the more recent literature attempts to incorporate psychological theories to explain corruption. Dong et al. (2009) attempted to explain corrupt behavior by the perceptions of other individuals’ behavior. They find that group dynamics such as these play a large role in determining corruption, providing evidence in favor of the existence of a ‘social multiplier’, i.e. the impact of an initial exogenous increase (or decrease) of corruption might cause subsequent increases (or decreases) well into the future due to people altering their perceptions. Sommer et al. (2012) link religious cues to the presence of corruption, and argue this effect is moderated by a society’s institutional structure. 

The first contribution of this research is that it will attempt to propose a causal link from psychology to corruption on the country level. Following a line of research in political science, Bloom et al. (2014) mention the impact of globalization on perceived threats from other cultures and religions. They argue that these threat mechanisms then lead to the curbing of religious freedom. In the present study, I argue that it is also plausible that this might cause an increase in corruption, due to increased salience of cultural differences and in-group and out-group perspective (e.g. Katz, 1960; Tajfel and Turner, 1979). This study attempts to connect these psychological mechanisms to corruption levels. Threat perceptions might cause in- and out-group heuristics to work, lower the moral cost of corruption (Becker, 1968), substituting group loyalty for state loyalty (Alesina and Ferrara, 1999; Uslaner, 2002) and thus increase the tendency of individuals to engage in corruption and thus, the aggregate level in corruption. 

Major cultural factors that influence the degree of corruption in a society include religion (Putnam, 1994; LaPorta et al., 1997; Uslaner, 2002). Particular religious values seem to promote a system of hierarchical relationships, which causes individuals in positions in power to expropriate others relatively more than in other systems of relationships (Putnam, 1993). Generalized trust refers to the ability of a society to generate social capital (see e.g. Elster, 1989) and make it easier to form cooperative institutions countering corruption. A lack of generalized trust could cause individuals to be more prone to corrupt behavior, which would via the channel of increased inequality cause a lack of social trust again (Uslaner, 2002; 2005). Furthermore, an experimental study by Barr and Serra (2010) provides some limited evidence that the corruption level by migrant students in their home country matters whether they would engage in corruption in a lab setting. The degree of corruption they have been exposed to in their home countries influences the norms of the students themselves. The findings indicate (to some degree) the presence of a cultural influence on corruption. 

The second contribution of this research is that it proposes an alternative to the hierarchical religions explanation. I argue that this explanation is inconsistent with several empirical findings (Sommer et al., 2012; Ko and Moon, 2014). Ko and Moon (2014) reject almost all possible causal links relating religion to corruption. I argue instead that another cultural concept, called hierarchy, is a more precise concept that can explain corruption. In low hierarchical (egalitarian) societies, corruption will be low because there are few possibilities to expropriate. In more hierarchical societies, individuals have more possibilities to expropriate, and it is costly to challenge corrupt officials, because social hierarchy is the norm (Treisman, 2000). In addition, in moderately hierarchical countries, actors are individualistic enough to not care about the welfare of people close to them when they get caught. Then, in the most hierarchical societies, people experience extremely high sanctions, because, for example, people’s welfare function is tied to those of their family or kin (see e.g. Durkheim, 1965; Putnam et al., 1994), and they will take the decrease in welfare for their families into account when deciding upon corruption or not. Hence, corruption is costlier than in moderately hierarchical countries, and expected to be lower again. This thus implies a nonlinear effect of hierarchy on corruption. 

The third contribution of this research is that it investigates more deeply the previously mentioned ‘hierarchical religions’ explanation of corruption (Putnam, 1994; LaPorta et al., 1997) by proposing two new additions: I test whether religious freedom induces moral behavior, including non-corruption, and whether this is contingent on the presence of democracatic institutions (as in Sommer et al., 2012) and norms (Treisman, 2000). Furthermore, I test whether the hierarchical religious explanation interacts with the degree of orthodoxy in a country, which I argue, adds new information relative to just historical or nominal ties to a religion. 

There are various contemporary examples of affairs related to corruption, e.g. recent anti-corruption campaigns in Russia[footnoteRef:1] and Ukraine[footnoteRef:2] and controversies about disappearances of high-profile figures in China[footnoteRef:3], but also in the Western world, e.g. in Italy[footnoteRef:4]. It seems that despite such initiatives, “some countries appear to be stuck in a bad equilibrium characterized by pervasive corruption with no sign of improvement” (Mauro, 2004; Persson et al., 2013). Identifying the influences of and mechanisms that operate in causing corruption would have clear policy recommendations. Many reforms aimed at tackling corruption have focused on changing formal institutions (Persson et al., 2013). Indeed, many studies show empirically a ceteris paribus effect of formal institutions such as democracy (Kolstad and Wiig, 2015) or federalism (Treisman, 2000). However, it seems that these reforms have their limits, and formal institutions require corresponding values, attitudes and beliefs to make them work, as evidenced by the fact that many nations have been stuck in persistent corruption for a long time (Mauro, 2004; Persson et al., 2013). If it turns out that informal institutions such as beliefs, values, psychological conditions or cultural norms would cause corruption, whether or not by interacting via formal institutions, then anti-corruption campaigns based on tackling the influence of high-level officials or reforming governmental institutions would have little effect. On the contrary, if factors more hospitable to policy influence would be the main drivers, then these reforms would. Empirical findings regarding the influence of informal institutions on corruption, and their interactions with formal institutions, would also help to design better policy reforms to help nations break the vicious cycle of corruption.  [1:  http://www.volkskrant.nl/buitenland/poetin-zet-wraakzuchtige-tekenfilms-in-tegen-corruptie~a4236241/ ]  [2:  http://blog.transparency.org/2015/11/16/anti-corruption-reform-in-ukraine-going-round-in-circles/ ]  [3:  http://www.wsj.com/articles/SB10001424052702303983904579092990279667928 ]  [4:  http://www.ibtimes.com/italian-mafia-rome-city-can-no-longer-fight-mob-italy-anti-corruption-leader-claims-2161715 ] 


The results of this study show a full confirmation of the influence of psychological conditions on corruption, although the findings are more complicated than hypothesized. It appears that different types of psychological threats impact corruption differently. In particular, when people feel culturally threatened, corruption increases, but when people feel materially threatened, corruption decreases. Next, the results clearly reject the societal hierarchy explanation in favor of the hierarchical religions explanation, even though the results present some anomalies to this explanation too. Furthermore, in contrast to the findings of Sommer et al. (2012), there appears to be no influence of religious freedom on corruption. The influence of democracy, however, is large, confirming earlier empirical findings (Treisman, 2000; Kolstad and Wiig, 2015). The effect is strong for both current democratic conditions and the duration of democracy. Finally, there is only weak evidence for the influence of religious orthodoxy on corruption. In some specifications, a result is found, but they are generally not robust and not in accordance with the hierarchical religions thesis. All findings are subjected to a large number of robustness tests, feature a large number of control variables, and models are estimated by several estimation procedures.

In the remainder of this study, I conduct a comprehensive literature review, outlying a framework introduced by Djankov et al. (2003), which allows the reader to think of corruption as an equilibrium outcome, influenced by various exogenous factors. Afterwards, I proceed to review theories relating these factors to corruption. In particular, I start out by introducing the theory relevant to my hypotheses, and afterwards introducing the theory relevant for including several control measures in the hypotheses tests. In the next chapter, I introduce the data, describe definitions of variables, give an account of the methodology used, and introduce specific models to test my hypotheses. Chapter four shows the most important results, and chapter five concludes with a conclusion and a brief discussion of limitations and implications for further research. 

[bookmark: _Toc456792671]2. Literature review
[bookmark: _Toc456792672]2.1 Corruption: a general framework
Corruption is defined broadly as “a symptom that something has gone wrong in the management of the state” (Rose-Ackerman, 1999, p.9), as more specifically as “illegal (or barely legal) behavior by political elites, to manipulate the affairs of state for private gain” (Uslaner, 2002, p.2) or “the use of government powers by government officials for illegitimate private gain” (Sommer et al, 2011, p. 2). Corruption can arise as a result of the private subversion of public institutions, or expropriation by the state and its agents (Djankov et al., 2003). In any case, it is widely recognized that corruption and its long-term persistence are impediments to the development of an efficient government system (Dong et al., 2012) or can impact investments (Mauro, 1995) or economic growth negatively (Mo, 2001; Acemoglu et al., 2000), and cause income inequality (Gupta et al, 2002), which can then serve as a cause of corruption (Uslaner, 2002; 2005), thus, serving the establishment of a vicious circle between economic inequality and corruption.

In general, theorists view corruption as one of the many equilibrium outcomes of government performance (LaPorta et al, 1999), which are held to be caused by institutional, political and cultural, and possibly other determinants. Djankov et al. (2003) introduce a general framework of corruption. They provide a framework for relating both private sector and public sector corruption to one outcome. This framework allows one to identify various factors that influence the equilibrium amount of corruption in a society, notwithstanding whether it comes from the private or public sector. 

Djankov et al. (2003) examine corruption as an aspect of social costs arising from dictatorship, defined as social costs arising from rent-seeking by public (governmental) institutions and social costs arising from disorder, i.e., social costs arising from private expropriation. In their standard framework, corruption is modeled as an equilibrium outcome that results from an Institutional Possibility Frontier (IPF) and a society that minimizes social costs, represented by an isoquant (combinations of dictatorship and disorder that represent one particular level of social costs). The IPF represents a trade-off between two costs: dictatorship and disorder. Disorder refers to “the risk to individuals and their property of private expropriation in such forms as banditry, murder, theft, violation of agreements, torts or monopoly pricing (p. 598)”. It also involves “private subversion of public institutions (…) through bribes and threats (p. 598)”. On the other hand, dictatorship refers to “the risk to individuals and their property of expropriation by the state and its agents in such forms as murder, taxation, or violation of property (p. 598)”. The equilibrium amount of corruption is than ‘chosen’ by a society that minimizes social costs given an IPF. 

The convex shape of the IPF implies then, that in order to curb the costs of the one, then, one has to increase the social costs of the other. For instance, if one wants to curb fraud or swindling of private individuals issuing stop, one can choose to either rely on private legal action, on public enforcement through regulation, or on state ownership (Djankov et al., 2003). All of these options, to a certain extent, give more power into the hands of government officials, and hence more power for public rather than private expropriation. Mutatis mutandis, this example also applies to when one wants to curb the influence of government expropriation, because then the costs of private expropriation rise.

Of course, the equilibrium amount of social costs arising from dictatorship and from private expropriation varies across countries. This difference is caused by exogenous factors that determine the position and shape of the IPF. Djankov et al. (2003) identify various factors that influence the position of the IPF: for example, civic or social capital (Fukuyama, 1995), ethnic heterogeneity (Easterly and Levine, 1997), factor endowments (Diamond and Plattner, 1993) would all influence the position and shape of the IPF and thus the equilibrium degree of corruption in a society. In the remainder of this section, I propose several new exogenous factors that would have a ceteris paribus influence on corruption outcomes, and review various others.  

In particular, I suggest three causal explanations of corruption that have not been suggested before: psychological threat mechanisms (section 2.2), societal hierarchy (section 2.3), and religious orthodoxy (section 2.4). This study investigates whether these explanations can add explanatory power to a set of other institutional, political, and economic determinants of corruption. These would all, in theory, affect the equilibrium amount of corruption in a society. They can all be interpreted as factors causing an exogenous shift in the IPF, and thus influencing the equilibrium degree of corruption. Thus, the particular slope and position of the IPF and the slope of the social costs of dictatorship and private expropriation isoquant then jointly determine a society’s equilibrium level of corruption, by way of minimizing these social costs given the IPF constraint.
[bookmark: _Toc456792673]2.2 The influence of psychological threat mechanisms on corruption
In most economic research, economists have treated individuals as “individualistic, uninfluenced by their social context, and motivated only by personal gain” (Akerlof, 2016, p. 415). According to Persson et al. (2013), following this particular approach has led to many misdiagnoses regarding the root causes of corruption. Rather, they hold, corruption is a collective action problem, i.e. a problem of a group with common interests (to a certain extent) failing to coordinate their behavior so as to act in these common interests. There is other research that attempted to link (the existence of) groups and group behavior to corruption. Akerlof and Kranton (2000) introduce a model that demonstrates how identity can influence economic outcomes. Treisman (2000) suggest that ethnic groups may provide cheap information about and internal sanctions against those who betray their in-group members and disobey the rules. Uslaner (2002) holds that substituting group loyalty for state loyalty might be a cause of corruption. Recently, Akerlof (2016) formulated a model in which individuals form groups based on shared traits in order to gain self-esteem. Forming groups, then, allows individuals to engage in collective action, because individuals will identify with the group’s goals. Carvalho (2016) models identity formulation and cultivation by imposing rules of participation and excluding nonmembers from social interactions. Next, I offer some suggestions about what groups people might identify with, and what the implications might be for corruption. 

Bloom et al. (2014, 2015) distinguish two types of psychological threat, which I argue, can both influence corruption via different mechanisms: material threat and cultural threat. The concept of material threat “posits that individuals are primarily concerned with their own and their group’s welfare (p. 1761).” Minority group members, or immigrants, may be seen as potential competitors over material resources, and increasing immigrant populations create a threat as they compete for scarce material resources. The salience of an influx of migrants, then, might cause the indigenous population of a country to exhibit “negative attitudes towards a specific group of immigrants”, which causes them to identify more with an in-group then with an out-group (Katz, 1960). Corruption is often looked at from a cost-benefit perspective (Becker and Stigler, 1974; Shleifer and Vishny, 1993). Rose-Ackerman (1975), Akerlof and Kranton (2000) and Levitt and List (2007) suggest that individuals might experience moral costs when making a decision. Increases in (perceived) material threats cause in-group identification, which causes the moral costs of expropriation to be lower, so ceteris paribus, this expropriation happens more often, and we would observe an increase in corruption levels. Thus, an increase in either perceive material threat would increase corruption. 

The second type of psychological threat that Bloom et al. (2014, 2015) introduce is perceived cultural threat. This refers to “people’s fear of risking the positive status of the country’s symbolic establishments as well as its ethnic and cultural cohesiveness due to increases in populations of differing race, language, norms and values.” Tajfel and Turner (1979) posit that attachment to in-groups is a readily available source of self-esteem. Perceived cultural threats increase the salience of in- and out-groups and the responsiveness to group cues in general (Bloom et al., 2015). This increases group loyalty and decreases state loyalty (Alesina and Ferrara, 1999; Uslaner, 2002), which will cause the moral costs of corruption to fall, and thus, expropriation from the state to rise. Thus, I argue that threats to the maintenance of individuals’ values, culture, cohesiveness and positive distinctiveness posed by immigrants causes individuals to form an identity based on this cultural threat, and that by substitution of state loyalty for group loyalty, corruption would increase. 

Furthermore, in the framework of Akerlof and Kranton (2000), a person’s identity depends, inter alia, on assigned social categories. People assuming a particular identity then, will produce commodities in order to reassert their identity and receive utility, and this production exerts externalities. Using this framework, an increase in cultural threat, I argue, influences social categories in such a way that more people will belong to the ‘threatened’ group. Their assertion of identity then exerts externalities in the form of increased corruption, because group loyalty dominates state loyalty. This is again consistent with a standard cost-benefits framework of corruption (Becker and Stigler, 1974), in the sense that assuming a ‘threatened’ identity causes moral costs of engaging in corruption to fall: an increase in cultural threat causes an increase in corruption due to increased in-group bias (Katz, 1960) and the increased justifiability of being corrupt for the sake of the in-group. 

In the theoretical literature (see e.g. Treisman, 2000), ethnolinguistic fragmentation (the degree of ethnic and linguistic diversity in a country) is often mentioned as a predictor of the degree of corruption in a society, because group loyalty trumps state loyalty. It is important to note though, that the previously hypothesized effect is different from a direct, ceteris paribus ethnolinguistic fragmentation effect (see section 2.5.2). The theory posited here is explicitly about an effect of perceptions of increased threat, not about real increases of ethnolinguistic fragmentation. So, even at a (nearly) constant level of ethnolinguistic fragmentation, corruption might increase due to stronger in-/out-group sentiments, and the change in identities, independent of actual migration rates or changes in ethnolinguistic fragmentation. Thus, even when controlled for increases in ethnolinguistic fragmentation, an increase in perceived threats would still cause corruption to increase.

Thus:

Hypothesis 1a: an increase in country-level perceived cultural threat levels increases corruption. 

Hypothesis 1b: an increase in country-level perceived material threat increases corruption. 

These two hypotheses test whether a perception of material and cultural threat by the indigenous population, via the mechanisms explained above, will cause an increase in corruption. 

As mentioned, it is important to identify whether these psychological mechanisms are really responsible for the increase in corruption, or whether real migration numbers or increases in ethnolinguistic fragmentation are responsible for the hypothesized effect in corruption. The above theory implies that, since psychological mechanisms are at work, perceived threat levels predict corruption, regardless of the actual migration levels to a particular country, and the share of the population mentioning migration as one of the most important issues facing their country. Therefore, I must include these variables when modelling the effect of a particular type of psychological threat on corruption. These and other possible control variables are treated in section 2.5 and 3.3 

In sum, the testing of the joint hypotheses (1a), and (1b) allow me to answer the question whether the hypothesized increase in corruption via this mechanism is driven merely by perception and psychology, or whether real levels of immigration might play a role in causing corruption. 
[bookmark: _Toc456792674]2.3 The influence of societal hierarchy on corruption
Many research emphasized the role of culture, and specifically religion, as a determinant of a level of corruption in a society (e.g. LaPorta et al., 1997; Landes, 1998; Serra, 2006). Most research focused on specific religious beliefs and their economic consequences. The work of Weber (1905) held that since Protestantism is less hierarchical and authoritarian than other religions, and promotes egalitarian and individualist values, it should be associated with a thriftier work ethic and less corruption. LaPorta et al. (1997) as well as Serra (2006) find consistent evidence for lower corruption levels in historically Protestant countries. On the contrary, Putnam (1993) and Landes (1998) both argue that so-called hierarchical religions, among them Catholic and Orthodox Christianity, and Islam, promote hierarchy and discourage vertical ties, which cause higher corruption levels. LaPorta et al. (1997) find supporting evidence for this notion, while a large robustness test by Serra (2006) can only confirm the notion of less corruption being associated with Protestantism, but finds no robust evidence for the conjectures regarding the other religions. 

Ko and Moon (2014) argue that such studies do not take into account the heterogeneous nature of religion, their interpretations, and the broader temporal and cultural context in which it operates. It might be so that underlying cultural values not specific to religion can explain both a religious interpretation and the degree of corruption. Furthermore, Ko and Moon (2014) argue that in almost all empirical studies, the observed effect of a particular religion is very small. The causal links connecting religion to corruption lack a theological basis. They suggest four possible mechanisms (obedience to authority, reinforcement of negative cultural contents, amoral familialism, and trust intermediation) that can possibly link religion to corruption. They show that none of them empirically holds. They also find that there are little differences in, e.g. family values or justifiability of corruption between adherents of various religion. 

Ko and Moon (2014) thus argue that, instead of religion, a broader underlying feature of culture and social norms is a cause of corruption. I propose that the degree of hierarchy present in a society can explain both whether traditional scripture is explained in a hierarchical way (conducive to corruption) or in an egalitarian way (conducive to anti-corruption), and at the same time, how corrupt a country is. Thus, two countries in which the same religion in dominant, but differ in terms of hierarchy, should differ in terms of corruption. Thus, I argue that the effect on corruption commonly attributed to religion is in fact an effect of hierarchy on corruption. 

More specifically, I argue for the presence of a non-linear effect of societal hierarchy: following the interpretation of Becker and Stigler (1974), Shleifer and Vishny (1993) and Treisman (2000) that corruption is ‘produced’ by civil servants weighing costs and benefits, I argue that corruption is a trade-off between gains, dependent on the level of societal hierarchy, and possible losses, also dependent on the level of societal hierarchy. Treisman (2000) mentions that “[in some cultures] social order is associated (…) with respect for hierarchy and the authority of offices” (p. 403). In low-hierarchy (egalitarian) societies, institutions are designed in an egalitarian fashion, and thus, individuals have little possibility to expropriate one another. Hence, I would expect a low level of corruption in such a society. Then, in moderately hierarchical societies, institutions are designed in a more hierarchical fashion, and officials have greater opportunity to be corrupt. Furthermore, people are still receiving a relative low amount of sanctions when getting caught in corruption. Hence, I expect a higher degree of corruption in these kinds of societies. Then, in highly hierarchical societies, I argue that the institutions are very hierarchically-oriented, so there are many opportunities to be corrupt. However, there is also a high penalty on getting caught: this might not only affect the individual itself, but also their family or their kin. There might be strong sanctions against individuals who break the rules (Treisman, 2000). A recent model by Carvalho (2016) shows that in societies where there is much “tension” (ergo: more hierarchical societies), groups can demand a large amount of commitment, and high sanctions of their members. Hence, in these kinds of societies, I expect a lower degree of corruption again. Altogether then, this means that I expect a non-linear (inverse U-shaped) effect of hierarchy on corruption. 

Thus: Hypothesis 2: There exists a nonlinear (inverse U-shaped) relationship between societal hierarchy and corruption, and this effect subsumes the effect of religion on corruption

Hofstede (1980) identifies five dimensions which quantitatively assess a country’s national culture. Two of those, in my opinion, can be taken to reflect societal hierarchy. First, Shane (1992) proposes to use Power Distance to proxy for the degree of hierarchy in a particular country. Shane (1992) holds that power distance represents “the extent to which members of a society create the unequal distribution of power in institutions and organizations.” In power distant societies, positions are often allocated according to social class, and power and status dis awarded great important. These class systems are norms and seen as desirable. Social mobility is generally low, and members of power distant societies do not demand social mobility. By contrast, in non-power distant societies, people believe in shared power, equality, and social mobility (Shane, 1992). There is a great social demand for social mobility, which is seen as norms, and people demand transparency and fair treatment from their superiors. 

Second, Hofstede (1980) identifies evidence as to why power distance is found to be indicative of the presence of hierarchical social structures: in more power-distant countries, power, wealth, and prestige are used to reinforce social inequality. In more power-distant countries, informal communication between people of different hierarchical levels in organizations is less common (Hofstede 1980). Another component of power distance is centralization of power. Hofstede (1980) found that people in power-distant societies believe in the concentration of authority and decision making. Other characteristics of power-distant societies include the importance of control over subordinates: in low power-distant societies, control systems are based on trust; in high power-distant countries, control systems are more elaborate. Closely related to the concept of control is a belief in the importance of detailed instructions. High power distance is related to fatalism and a weak work ethic (Hofstede 1980). Finally, power-distant societies show an unwillingness to accept change in the distribution of power (Hofstede 1980). Clearly, Power Distance captures some of the most fundamental aspects of societal hierarchy.

Thus: Hypothesis 2a: There exists a nonlinear (inverse U-shaped) relationship between power distance and corruption, and this effect subsumes the effect of religion

Furthermore, the Hofstede (1980) dimension of individualism vs. collectivism can be thought of as reflecting societal hierarchy. Taylor and Wilson (2012) explain that an individualist society promotes circulation of information across different levels of society, motivates elites to place more trust in their subordinates, and fosters wisdom of crowds. Furthermore, individualistic societies believe in the efficacy of the individual effort and are more likely to value individual self-determination, personal responsibility and defend the rights of the individual vis-à-vis the collective (Oyserman et al., 2002).  In contrast, collectivist societies tend to believe in the efficacy of groups that bind and mutually obligate individuals (Oyserman et al., 2002). Collectivist societies “impede communication upwards through the social hierarchy, over-centralize authority, rely on rules and procedures over trust, and resist the radical social changes that often accompany innovation” (Taylor and Wilson, 2012). They are characterized by “diffuse and mutual obligations and expectations based on ascribed statuses” (Oyserman et al., 2002). Thus, collectivist societies focus on hierarchy and status issues. The values of members of collectivist societies should reflect this. In sum, the individualism-collectivism scale should serve as an indicator of (the most important aspects of) the degree of societal hierarchy. 

Thus: Hypothesis 2b: There exists a nonlinear (inverse U-shaped) relationship between individualism and corruption, and this effect subsumes the effect of religion

[bookmark: _Toc456792675]2.4 The influence of religion on corruption
Starting from LaPorta et al. (1997) there have been many empirical results showing the influence of religion on corruption, although there have also been various anomalies (see e.g. Serra, 2006). Hypothesis two (section 2.3) was presented as an alternative to the hierarchical religions explanation of corruption. In this present section, I present yet another alternative: I inquire whether there is a true causal influence of religion on corruption, but I suggest a somewhat different argument than the usual ‘hierarchical religions’ (Putnam, 1993; LaPorta et al., 1997) argument. Religious cues can prime people in such a way that people’s behavior will become more moral (Amir et al., 2008). There are studies that show that individual level religiosity is connected to ethical political behavior. Torgler (2006) shows that religious people show higher levels of tax compliance. Forbes and Zampelli (1997) show that religious individuals give more to philanthropical causes, all other things equal.  

In politics, then, more religious cues in the political environment may be associated with more moral behavior: the effect of religion on honesty in Amir et al. (2008) does not depend on a person’s religiosity. Hence, it is expected that, as long as anti-corruption is an internalized norm, religious cues would cause more honest behavior, and thus less corruption.  

In democratic countries, more religious freedom means that more freedom of religion is associated with an increase in religious priming, which will cause more moral behavior due to the association of religious priming with moral norms. Hence, a decrease in corruption is to be expected. It is not just the religiosity of decision-makers that affects their moral behavior, but the presence of religious cues in the institutional environment in which they operate that would have this effect. Sommer et al. (2012) argue that only in democratic countries, anti-corruption is a moral norm. “Increased attention to one’s moral compass brought about by religious cues should reduce corruption only to the extent that such behavior is perceived by the individual as normatively wrong” (p. 6). Hence, the mechanism relating religious freedom to corruption does not operate when countries are not democratic. 

Both Treisman (2000) and Kolstad and Wiig (2015) make a distinction between current democratic functioning and democratic norms. Countries with democratic norms are characterized by a long and uninterrupted tradition of democracy. As a consequence of the sheer duration of democratic governance, populations of these countries have internalized democratic norms. Current democratic functioning however, characterizes the current workings of democratic institutions, such as freedom of the press, fair elections, freedom of expression, etc., regardless of whether a country has a longstanding democratic tradition. The argument laid out before refers to the freedom of religion-corruption relationship interacting with democratic norms. However, these norms could both be relatively new, and thus reflected in current workings of democratic institutions, or already internalized for a long time, as reflected in an indicator of uninterrupted democracy. A priori, it seems more plausible that countries with a long democratic tradition carry anti-corruption norms, although it is possible that these anti-corruption norms would be directly internalized in newly democratic countries too. I will retain this theoretical distinction in the empirical testing of this hypothesis.

Thus: Hypothesis 3a: The higher the freedom of religion in a country, the lower the corruption, but only in democratic countries

In many studies investigating the effect of religion on corruption (e.g. Uslaner, 2002; Serra, 2006, Sommer et al., 2012), researchers include the relative shares of the population belonging to each religion as a predictor. However, the share of religious people in a country might tell us little about the actual mechanisms that would cause certain religious values to cause (anti-) corruption. Ko and Moon (2014) find that there is a large heterogeneity in values carried by adherents of the same religion. They suggest that the level of religious commitment, rather than the religion itself, would cause particular norms to be carried out, which would then influence corruption. This would be the subject of the next hypothesis. 

In particular, a lower level of religious orthodoxy causes a higher level of tolerance, and this causes a greater willingness to engage with one another. This might cause individuals to behave less according to in- or out-group dictates (Tajfel and Turner, 1979; Uslaner, 2002), and hence decrease corruption. People only nominally adhering to a religion carry different norms, and might behave differently than their orthodox counterparts (e.g. Sommer et al, 2012). Hence, if the norms transmitted by a religion are conducive to corruption, and these norms are not strictly enforced, then lower religious orthodoxy causes lower levels of corruption. 

In previous studies (e.g. Sommer et al., 2012), religious orthodoxy is often measured by directly asking individuals about how often they attend religious services, or how religious they would consider themselves. This way, it is attempted to distinguish nominal adherence from orthodox adherence. It is typical to use survey data as an attempt to measure more qualitatively-oriented, subjective concepts (Bertrand and Mullainathan, 2001) such as religious orthodoxy. However, there are important limitations to the use of survey data. Bertrand and Mullainathan (2001) mention cognitive problems, social desirability and non-attitudes as prominent problems, and “changes in answers to these questions (…) do not appear to be useful in explaining changes in behavior” (p. 72). Hence, if there is objective data available that could serve as a measure of subjective attitudes such as religious orthodoxy, it should be superior to using survey data. Tolerance might serve as a kind of proxy for how strict a population adheres to certain orthodox religious doctrines (e.g. Lewis, 2003). I use several gay rights indices as proxy for religious orthodoxy. Next to the advantages over survey data, taking different gay rights indices allows me to conduct robustness tests investigating the sensitivity of parameter estimates with regards to the gay rights index used, a feature that is unavailable when using survey data. Lewis (2003) shows evidence that disapproval of homosexuality increases by intensity of religious reeling. Olsen et al. (2006) show that religiosity is an important predictor of support for gay rights. Sommer et al. (2014) mention that Islamic and Christian dogma both condemn homosexuality as sinful. The attitude of the world’s 3rd largest religion, Hinduism, is ambiguous (Keene, 2002), but anecdotal evidence suggests that also within Hinduism, the relationship between religious orthodoxy and support for gay rights holds. Hence, I propose to use country-level indices of gay rights and moral freedom to obtain an objective, rather than subjective, self-reported measure of religious orthodoxy in a country. 

Thus: Hypothesis 3b: The higher the religious orthodoxy in a country, the higher would be the equilibrium amount of corruption in that society. 

[bookmark: _Toc456792676]2.5 Other factors that influence corruption
The literature mentions many causes other than those mentioned in previous sections. LaPorta et al. (1999) distinguish between economic, political and cultural determinants of corruption. I use this categorization to distinguish between several groups of control variables that are suggested by various theorists. 

[bookmark: _Toc456792677]2.5.1 Economic causes of corruption
LaPorta et al. (1997) define economic determinants of institutional performance as those that hold that “institutions are created when it is efficient to create them”, i.e., the equilibrium level of institutions is at the level when the marginal social benefits of institutions equal the marginal social costs. The most well-known of these theories is elaborated on in North (1987). First, suppose that in an economy with only personal exchange, “individuals either engage in repeat dealings with others or otherwise have a great deal of personal knowledge about the attributes, characteristics, and features of each other. As a result, the measured transaction costs in such a society are very low because of the dense social network of interaction (p. 420)”. In such an economy, corruption cannot exist, because it would not pay in the long run for any individual. At the other extreme, consider an extremely complex economy characterized by anonymity, interdependence and specialization. Under these forms of exchange, transaction costs could be very high, because there are problems “to measure the attributes of what is exchanged and problems of enforcement of the terms of exchange (p. 420)” and hence, cheating would pay, because the probability of being punished is very low. Thus, it pays for any group of individuals to establish “elaborate institutional structures (p. 421)” to “minimize the costly aspects. (p. 421)”. North (1987) exemplifies this by mentioning formal contracts, bonding of participants, guarantees, brand names, elaborate monitoring systems, and effective enforcement mechanisms. 

The above yields a couple of implications: 
i. As the scale of economic activity expands, institutions become affordable and government performance should improve (LaPorta et al, 1999; see also North, 1987). 
ii. Any group of individuals (a society) must be able to solve the free-rider problem in order to establish any collective institutions and provide public goods. They must play cooperative strategies, which hints at the link between institutional performance, economic theory, and trust (e.g. Putnam, 1994, LaPorta et al., 1997; 1999). 
iii. Given (i) and (ii) then, development from the most primitive societies towards advanced societies should be “automatic and unilinear (p. 421)”. 

Clearly, (iii) is not always the case. The reason according to North (1987) is that a rising state provides the opportunity for individuals “with superior coercive advantage (p. 422)” to expropriate other individuals, or enforce rules to their advantage, regardless of the impact on efficiency (i.e., be corrupt). Hence, this way, imperfect and inefficient institutions can exist and persist for a long period of time. What then determines the degree to which institutions are inefficient? North (1987) mentions two causes: first, the revenue that can be raised by such individuals with superior coercive advantage “may be greater with an inefficient structure of property rights that can, however, be effectively monitored and therefore taxed, than with an efficient structure of property rights that has high monitoring and collection costs (p. 422)”.  Thus, the greater a countries revenue source (i.e., its national income), the more monitoring devices can be afforded, the less corruption. 

Second, “rulers can seldom afford efficient property rights, since they would offend many of their constituents and hence become more insecure. That is, even when rulers wish to promulgate rules on the basis of their efficiency consequences, survival will dictate a different course of action, because efficient rules would offend powerful interest groups in the polity (p. 422)”. Thus, property rights influence the degree to which institutions are inefficient, and thus is identified as a determinant of the equilibrium amount of corruption: the better the system of property rights, the less corruption. 

Implication (ii) hints that in order to reduce corruption, it is essential for a society to solve the free-rider problem. The degree to which societies are able to do this might depend on the amount of social capital, which is in itself not an economic variable. Hence, the impact of social capital and certain social norms will be treated in section 2.5.3.  

Next, Becker and Stigler (1974) and Shleifer and Vishny (1993) argue that civil servants will engage in corruption if the benefits outweigh the costs of doing so. Ceteris paribus, an increase in civil servant wages would increase the cost of getting caught (and thereby losing their job). Thus, an increase in civil servant wages should decrease the amount of corruption in a country, because the expected costs increase. 

Furthermore, Shleifer and Vishny (1993) argue that the extent of corruption may depend on the market structure for corruption. If one thinks of a market for corruption just as any other market, one might expect that the price and supply of corruption are not only determined by the (qualitatively determined) strength of the motivation to sell, but by the number of sellers and buyers and the degree of substitutability between various markets of corruption. According to this theory, when there is a large number of civil servants and the benefits of corruption are closely substitutable, one might expect the price and revenue of corruption to approach zero (Shleifer and Vishny, 1993; Treisman, 2000). Other authors have taken the implication of this to be that if there is more competition between various subdivisions of government, the price and revenue of corruption would decrease. Thus, they would expect to see federalist nations to have a lower degree of corruption, setting the aforementioned mechanism into motion by offering more competition between civil servants (Weingast, 1995; Treisman, 2000). 

Finally, Treisman (2000) identifies a few additional economic factors: he suggests that the larger the state and the greater the extent of state intervention in the economy would increase the potential market for corruption, and hence, ceteris paribus, should increase the observed amount of corruption. He also suggests that the ability of a civil servant to offer a private actor protection in exchange for bribes depends on how open the market is to external competition. Hence, the degree of openness should influence the degree of corruption, such that more openness leads to less corruption. Endowments and the physical environment also determine the degree of corruption: countries with large endowments of valuable raw materials require a large number of civil servants who allocate rights to exploit these resources, and hence corruption may offer greater potential gain to these civil servants (Diamond and Plattner, 1993; Ades and Di Tella; 1999). 

[bookmark: _Toc456792678]2.5.2 Political causes of corruption
Treisman et al. (2000) focuses on individual level determinants of corruption. In this view, whether or not to act corruption is a decision made by a civil servant, who weighs benefits vs. costs of corruption. First, “the most obvious cost is the risk of getting caught and punished (p. 402)”. To get punished or not might depend on the effectiveness of a country’s legal system (LaPorta et al., 1997). In particular, two aspects can be distinguished: the degree of protection a given law system offers, and the opportunities they give for litigation. LaPorta et al. (1997) argue that common law systems offer better property rights protection than civil law systems due to the historical development of both law systems. Regarding the opportunities for litigation, Treisman (2000) argues that common law is focused more on procedure, while civil law is focused on code. Common law creates a “legal culture” of judges willing “to follow procedures even when the results threaten hierarchy” – hence, common law systems should decrease corruption. 

A related perspective comes from Acemoglu et al. (2000), who use the legal origin of a country’s institutions to explain economic development. European colonists tended to design institutions into lands they colonized appropriate to their circumstances (Acemoglu et al., 2000): “in places where Europeans faced high mortality rates, they could not settle and they were more likely to set up worse (extractive) institutions” and combined with the fact that these early institutions persisted to the present, these are empirically confirmed to explain institutional quality.

Furthermore, ethnic heterogeneity, or ethnolinguistic fragmentation, and the resulting ethnic strife might reduce institutional quality, and will thus ceteris paribus increase the social losses due to both dictatorship and to private expropriation of a set of institutions (Easterly and Levine, 1997; Alesina and Ferrara, 1999). By contrast, ethnic communities “may provide cheap information about and even internal sanctions against those who betray their coethnics” (Treisman, 2000, p. 406), so that, if a country consists of one sole ethnic group, it might be expected that sanctioning is worse, and monitoring is better. Hence, ethnically homogenous societies are expected to have a lower degree of corruption than ethnically more heterogeneous societies. 

Then, there is the question of the influence of democracy or corruption. Freedom of association, civic engagement and freedom of the press induce some people with the mission of monitoring and exposing abuses (Treisman, 2000). Elections increase the probability that corrupt officials will be punished and drive down the rents that can be appropriated by officials, since electioneering practices can be undercut by competing opposition politicians (Kolstad and Wiig, 2015). Furthermore, insofar as democracy means a more open system of government, it tends to make information about how the system works more public, so information rents will go down. However, the effect of democracy on corruption is not obvious. Kolstad and Wiig (2015) mention that under elections, candidates might be exerted to more pressure from funders, and corrupt governments might stay into power because of strategic voting. Institutions of horizontal accountability are often financed by the government, and if the government uses them in order to persecute, there are disincentives to use these institutions. Empirically, using whether countries go to war with democracies as an instrument for democracy itself, Kolstad and Wiig (2015) clearly show that the positive (corruption-reducing) effects dominate. 

Finally, political stability might reduce corruption. In a politically unstable environment, civil servants and politicians might behave more myopic, because they might lose power again after a short while, while in a stable system, they would discount the losses they would make at a higher rate. Hence, political stability should have a corruption-reducing effect (Treisman, 2000). 
[bookmark: _Toc456792679]2.5.3 Cultural causes of corruption
Dong et al. (2012) argue, in line with basic game-theoretical expectations, that once an individual believes that other members of society are corrupt, it is optimal for an individual to play non-cooperative strategies, i.e., to be corrupt him or herself. Thus, perceptions about corruption influence individual’s propensity to engage in corruption themselves, such that the stronger an individual perceives others to be corrupt, the more likely he or her himself is to be corrupt. On an aggregate level then, this means that, the stronger societal beliefs about societal corruption, the higher societal corruption is. 

In section 2.5.1, I argued that societies should be able to solve the free-rider problem in order to reduce corruption. Social capital determines the ability of a community’s members to produce public goods (Putnam, 1994) and thus solve the free-rider problem, when the appropriate social norms for doing so are present. An important element of social capital is generalized trust (Tonoyan, 2005), which refers to a level of trust among members of a society other than their family or their kin. Social capital, and more specifically trust are often seen in the literature as determinants of the performance of a society’s institutions. 

In line with this, Gambetta (1988), Coleman (1990), Putnam (1994) and Fukuyama (1995) view trust as a propensity for people to cooperate, as in a game theoretical framework, to achieve socially efficient outcomes. Putnam (1994) empirically examines the influence of trust, or the tendency to cooperative in Italian regions, and finds that regions with higher level of trust also show higher levels of objective performance. Fukuyama (1995) generalizes this argument and holds that since cooperation levels are determined by trust, it must affect a host of economic outcomes, not just institutional performance. Fukuyama (2001) recognizes that it can come about endogenously by “[often arising] from iterated Prisoner’s Dilemma games”. Furthermore, “it lays the basis for cooperation with people who are different form yourself (Uslaner, 2002).” Trusting societies are “more likely to spend more on social programs, have more effective governments, more open economies, lower crime rates, and higher economic growth (LaPorta et al., 1997; Uslaner, 2002). Thus, a higher amount of social capital leads to a better functioning of a society’s institutions, which in turn leads to a lower degree of corruption. 



In table 1, I provide a short overview of section 2, regarding factors that cause corruption according to the reviewed theory. 

	Table 1: Variables that influence corruption

	Variables:
	Authors:
	Hypothesized effect on corruption (+ =  corruption increasing, - = corruption decreasing)

	Present study:

	Cultural threat
	Hypothesis 1
	+

	Material threat
	
	+

	Power distance
	Hypothesis 2
	+/- (nonlinear)

	Individualism
	
	+/- (nonlinear)

	Hierarchy
	
	+/- (nonlinear)

	Religious freedom
	Hypothesis 3
	-

	Democracy
	
	-

	Religious orthodoxy
	
	+

	Previous studies: 

	Generalized trust, social capital
	Fukuyama (1995), Putnam (1995), LaPorta et al. (1997)
	-

	Ethnolinguistic fractionalization
	Easterly and Levine (1997)
	+

	Factor endowments
	Diamond and Plattner,(1993), Ades and DiTella (1999)
	+

	Religion
	Putnam (1993), LaPorta et al. (1997), Landes (1998)
	+ (for some religions)

	Civil servant wages
	Becker and Stigler (1974), Shleifer and Vishny (1993)
	-

	GDP per capita
	North (1987)
	-

	Federalist structure
	Weingast (1995); Treisman (2000)
	-

	Globalization
	Shleifer and Vishny (1993)
	-

	Government size
	Treisman (2000)
	+

	No. of civil servants
	Shleifer and Vishny (1993)
	-

	Effectiveness of legal system
	LaPorta et al. (1997)
	-

	Legal origin
	Barro (1996), LaPorta et al. (1997)
	+/- (depends on type of legal origin)

	Civil liberties / press freedom
	Treisman (2000)
	-

	Democracy / free elections
	Treisman (2000)
	-

	Political stability
	Treisman (2000)
	-

	Democratic norms / uninterrupted democracy
	Treisman (2000)
	-
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3. Methodology and Data
[bookmark: _Toc456792681]3.1 Methodology 
In chapter 2, I identified a multitude of factors theoretically relevant to corruption. In most my analyses, I will be dealing with panel data (nested observations over time), that most likely violates a number of the Gauss-Markov assumptions, but in a few basic analyses, I am dealing with cross-sectional data. 

First, I will be dealing with a cross-sectional analysis, in which case OLS analyses are subjected to tests regarding the violation of the Gauss-Markov assumptions. Intuitively, one might expect the following problems to arise when trying to estimate a causal relationship between any one of these factors and corruption: many factors are likely to be correlated not only with perceived corruption (as it should be), but also with each other. Hence, multicollinearity among the predictor variables might be presented and this would make OLS inappropriate. Including only a few (uncorrelated) predictors in a regression might not solve the problem, because it would risk omitted variable bias. Thus, I test all predictors on the presence of multicollinearity by means of investigating Variance Inflation Factors (VIF), and, if necessary, perform separate analyses and instrumental variable estimates to identify the robust impact of all factors of interest. Furthermore, heteroscedasticity would cause standard errors to be biased. Hence, in the case of presence of heteroscedasticity, these need to be White-adjusted (Woolridge, 2010). 

Second, I use panel (nested longitudinal) data, in which observational independence is violated, and independent variables might or might not be correlated with the error term. The panel data has a nested structure at the country level. When dealing with these data, OLS regression is inappropriate because the assumptions of both observational independence and homoscedasticity are violated, which causes efficiency losses in the parameter estimates, as well as overestimation of standard errors (e.g. Zorn, 2001; Ballinger, 2004). Hence, I would have to estimate fixed-effects (FE) or Hierarchical Linear Modeling (HLM) (e.g. Hofmann, 1997) or random-effects (RE) models, according to the nature of these correlations (i.e., based on whether there is a ‘fixed’ country-level effect, or a random effect unique to each country). Since some of my data is time-invariant, I would have to use RE models. 

However, there is an alternative to RE modeling. Most researchers (e.g. Sommer et al., 2012; Bloom et al., 2015) use relatively new modelling approaches, such as Generalized Estimation Equations (GEE) (Ballinger, 2004). These researchers deal with data that is similarly structured as mine: nested observations of countries over time. In addition to being superior over OLS, this approach arguably also dominates RE and FE. Both RE and GEE allow the researcher to treat nested and longitudinal data appropriately, and improves efficiency and standard error estimates relative to OLS (Zorn, 2001) because they allow and incorporate possible to correlations between dependent variable observations within particular clusters. The difference between RE and GEE regressions lie in the fact that GEE is a marginal model (Ballinger, 2004) and focuses on modeling “the marginal (or population-averaged) expectation of the dependent variable of as a function of the covariates” (Zorn, 2001, p. 474), while HLM is a “cluster-specific” “conditional” model, which models “the probability distribution of the dependent variable as a function of the covariates and a parameter specific to each cluster” (Zorn, 2001, p. 474). In GEE modelling, robust standard errors are derived using the variability to estimate the correlation structure of the data, rather than the variability predicted by an underlying probability model, as in RE modelling. Thus, conditional models such as RE/HLM incorporate unit-specific terms in their estimation, while GEE does not, but adjusts the covariance matrix to account for nonindependence across observations. In this case, standard errors will be estimated correctly, where RE, FE will overestimate, and OLS will underestimate them. 

It seems that of these two suggested methods, GEE is the most general approach (Ballinger, 2004), because in HLM within-cluster correlation is not explicitly estimated, but assumed to be stochastic, whereas GEE estimates this correlation and adjusts the parameter estimates accordingly. In addition, HLM requires multivariate normality (Hofmann, 1997), something which many sets of predictors used in this research may not satisfy. HLM estimation requires the researcher to specify levels and nested observation within levels. In my case (countries, and time), this is rather straightforward. GEE estimation requires the researcher to specify variables that indicate clustering (thus: time and country), but also to specify the link function that will linearize the regression equation, the distribution of the dependent variable, and the structure of the correlation of within-cluster responses (Ballinger, 2004). The choice regarding these need be theoretically informed. It seems for the present research, the link function ought to be the “identity link function” (Ballinger, 2004), as I am opting for a linear relationship between my independent variables and my dependent variable. As a default option, the correlation structure is set at exchangeable and the dependent variable distribution is set as Gaussian. Ballinger (2004) also notices that GEE results depend heavily on the correct identification of the distribution of the response variable. Considerable effort will have to be made to correctly specify the distribution. In particular, I test all dependent variables on their normality properties. Furthermore, regarding the within-cluster correlation, GEE estimation procedure are generally robust to wrongly specifying within-cluster correlations (Ballinger, 2004). 

In sum, GEE seems to be the most suitable approach, and therefore my reported results will focus on GEE-estimations. I also perform robustness checks by estimating specifications according to GEE (while varying within-cluster correlation structure), RE (FE where possible) and OLS approaches.

Next, testing hypothesis 2 obligates me to use Factor Analysis (FA) to construct a factor out of two correlated variables. Factor analysis is a statistical method used to describe variability among observed, correlated variables in terms of a number of unobserved variables called factors. I extract one factor out of two variables, which I call Hierarchy. In appendix A, I provide details on the outcomes of the FA, its fit to the data, and the proportion of variance in the two variables explained by the retained factor. 

Finally, in general, causal relationships almost certainly run in several directions (among many others, Treisman, 2000; Kolstad and Wiig, 2015). Hence, the presence of endogeneity might be a cause of inefficient and biased parameter estimates, even when using a method more appropriate for the data than OLS. For instance, Kolstad and Wiig (2015) investigate whether democracy influences corruption. Intuitively, one might expect that democracy reduces corruption, but on the other hand one might also expect that a greater degree of democracy has itself a negative causal influence on corruption. To obtain unbiased parameter estimates for any such endogenous variable, a researcher needs to find suitable instruments and employ simultaneous equations estimation (e.g. Uslaner, 2002; Wooldridge, 2010). 

In my analysis, if I encounter such problems, I decide on a variable-by-variable basis whether to use or look for instruments or not. The reason is that, while theory might indicate the presence of endogeneity, this endogeneity might not be expected to be large. For example, it might be so that certain cultural traits such as religion influence the level of corruption in a country (LaPorta et al., 1997 among many others), and that in turn the level of corruption might influence the extent and the way a certain religion is practiced. In this case, I would argue that the latter effect is very small and might only be observable over very long periods of time. Furthermore, alternative specifications might indicate that the parameter estimates of interest are not affected by the presence or absence of the endogenous variables. Finally, possible instruments might not be strong enough. Hence, in cases such as these, I do not look for an instrumental variable and simply assume exogeneity. 

[bookmark: _Toc456792682]3.2 Data and variable definitions
The data for the analyses are taken from a variety of sources. I collect all data from 2002 to 2015, as far as availability allows. First, as the dependent variable, I use country-specific corruption indices. They are taken from Transparency International (TI). The TI corruption index ranges 0-100 where a 0 = highest level of perceived corruption, and 100 = lowest level of perceived corruption. For robustness, in supplementary analysis, the corruption index of the World Governance Indicators (WGI) by the World Bank is used. It ranges from -2.5 = highest level of corruption to 2.5 = lowest level of corruption. For convenience, I normalize the indicator so that it ranges from 0-100 and matches the TI index exactly. 

Some studies (e.g. Dong et al., 2012, 2012; Sommer et al., 2012) use justifiability of corruption as a dependent variable. Using subjective measures of corruption makes one’s research prone to the pitfalls of using survey data as a dependent variable (Bertrand and Mullainathan, 2001), especially when the dependent variable of interest is constructed out of survey data. The TI Corruption index however, is an objective measure based on an aggregation of expert opinion. Hence, even though this measure has disadvantages (see e.g. Treisman, 2000) such as arbitrary aggregation of expert opinion, it does not have the disadvantages of survey data. Another reason for using the corruption indices is the availability of several robustness measures (in my case, the WGI Corruption index): this allows the researcher to switch dependent variables and investigate whether parameter estimates end up similarly. 

To test hypothesis 1, in line with previous research, country averages of material and cultural threat are taken from the European Social Survey (ESS) Database. Inspired by considerations of Gorodzeisky (2013), Binder (2014) and Bloom et al. (2015), I let cultural threat consist of an aggregated measure of the following questions in the ESS (2014, p.1): ‘Better for a country if everyone shares customs and traditions’, ‘qualification for immigration: Christian background’ and ‘qualification for immigration: be white’[footnoteRef:5]. Material threat consists of an aggregated measure of the answers on the Realistic Threat complex concept of the ESS, augmented with the answers to the questions about ‘Opposition to people from poorer countries in Europe’ and ‘Opposition to people from poorer countries outside Europe’, but with subconcept about ‘Immigrants’ impact on crime problems’ omitted.[footnoteRef:6] For the same reasons as Bloom et al. (2015), I omit respondents who claim an immigrant background (the ‘default’ group which they belong to might be different, so the concept of cultural threat as measured here is only valid for indigenous respondents). I conduct a Factor Analysis (FA) to create an aggregation of these separate variables. Details can be found in Appendix A.  [5:  These are items 214, 187 and 188, respectively in the ESS of 2014.]  [6:  These are items 181, 183, 199, 200 and 201, respectively in the ESS of 2014. ] 


The ESS has only two rounds (2002 and 2014) about migration. Hence, a panel data analysis as described in section 3.1 could only feature two points in time for every country. In order to conduct a more robust analysis that would capture the influence of perceived threat on corruption, I use yearly data provided by the Eurobarometer on what percentage of respondents considers immigration as one of the two most important issues facing their country (QA3a). This variable does not measure cultural or material threat, but serves as a good indicator for how threatened people feel in general. Furthermore, by comparing parameter estimates of this variable with the original cultural threat and material threat specifications, this measure allows me to identify whether the distinction between cultural and material threat is valid, or whether one simple measure of threat can capture all effects. Of course, for comparison’s sake, the analysis with actual immigration levels is conducted using the same countries and years as those that feature in the ESS. This particular analysis is restricted to the countries in the Eurobarometer and the ESS. Data on direct migration levels are taken from the CIA World Factbook (https://www.cia.gov/library/publications/the-world-factbook/rankorder/2112rank.html). 

For hypothesis 2, Individualism and Power Distance are taken from Geert Hofstede’s personal website (http://www.geerthofstede.nl/research--vsm). The most recent scores (2015) are used as time invariant variables in the statistical analysis. I also construct a custom indicator, called Hierarchy, which consists of factors retained from a factor analysis on Individualism and Power Distance. I also construct manually weighted averages of Individualism and Power Distance, and use these as a measure of Hierarchy. To test both hypotheses 2 and 3, I collect the proportion of the population belonging to each religious denomination from the aforementioned RAS Dataset, augmented with information from the CIA World Factbook. 

To test hypothesis 3a, I use data on religious discrimination and religious regulation from the Religion and State (RAS) project (http://www.thearda.com/). These also serve as time-invariant variables in the statistical analysis. Religious discrimination is a composite measure of religious discrimination against minority religions, and is available from 1990 until 2008. It ranges from 0 (no restrictions on minorities) to 48 (severe restrictions on minorities). Religious regulation ranges from 0 to 50 and measures to what extent the state regulates the majority religion or all religion. I also use data on the extent of democracy from the Economist Intelligence Unit (https://www.eiu.com/home.aspx ). Furthermore, based on Serra (2006), Sommer et al. (2012) and Kolstad and Wiig (2015). I include an uninterrupted democracy dummy. Uninterrupted democracy for a long period of time means that democratic norms have been internalized by the population (Treisman, 2000; Kolstad and Wiig, 2015), and these norms cause corruption to decrease. The dummy for uninterrupted democracy is coded as 1 if a country maintained democratic institutions for a continuous period of 65 years, from 1950 until now (2016), and the data on democratic institutions is obtained from Freedom House.

To test hypothesis 3b, Data is collected from the Rainbow Europe project (https://rainbow-europe.org/country-ranking) in 2014 for an analysis containing merely European countries. This is an index that quantifies gay rights in countries, and is entered as both time-invariant and as single observation per country in the statistical analyses. Next, I use data from the Eurobarometer that measures the proportion of the population in favor of gay rights, to differentiate between de jure and de facto gay rights. This data is available for EU member states in 2015 and 2006. I also use a broader index of moral rights, the World Index of Moral Freedom (http://www.fundalib.org/wp-content/uploads/2016/04/World-Index-of-Moral-Freedom-web.pdf), which is  an index aggregated out of religious freedom, bioethical freedom (i.e. relating to abortion, euthanasia, etc.), de jure status of drugs, sexual freedom and family and gender freedom. It was published in 2016 by the Foundation of Liberty. Religious shares in each country are collected from the RAS Database augmented by the CIA World Factbook. 

I use control variables advanced in the empirical literature. Serra (2006) provides an overview of empirical controversies in the corruption literature and conducts an Extreme Bounds Analysis to find out which variables are consistently related to corruption over a broad range of regressions. Based on this study, I include the following control variables from the following sources: economic development (GDP/capita), which I take from the World Bank website. Following North (1987), institutions that eliminate transaction costs (e.g., allow for more efficient monitoring, better property rights etc.) would mitigate the possibilities and gains of corruption, and thus have a negative effect on corruption. These institutions become affordable once a country becomes rich enough to afford these institutions. Hence, a higher GDP per capita should discourage corruption. 

Based on LaPorta et al. (1997), I include religious shares belonging to each religion. It is argued that Catholicism, Orthodox Christianity, and Islam promote corruption due to their hierarchical structures. By contrast, Protestantism should discourage corruption due to its egalitarian structure and anti-corruption norms. I get the data from the Religion and State (RAS) database, augmented by the CIA World Factbook. 

Furthermore, I include a dummy indicating whether a country has a British colonial heritage (Barro, 1996). British institutions have historically been more beneficial to economic development than institutions of other countries. Furthermore, the British common law system was designed in part to protect property ownership against state expropriation (LaPorta et al., 1997). Hence, British colonial heritage should discourage corruption. 

Then, I use a globalization index coined by Dreher (2006) (available at http://globalization.kof.ethz.ch/), which is the weighted average of three variables: social globalization, economic globalization, and political globalization. Globalization should have a negative influence on corruption due to increase competition from foreign countries and increased pressures on government to provide a hospitable business environment (Shleifer and Vishny, 1993).  

Finally, I include the % of people who hold that in general, most people can be trusted (generalized trust) from the World Values Survey. People who are more trusting see others as part of their moral community and are less likely to expropriate others (Uslaner, 2002). Hence, generalized trust should have a negative effect on corruption. 



In table 2, I provide a short overview of all variables used, and their respective sources. 


	Table 2: Variables and sources

	Variables:
	Sources:

	Dependent variables:
	

	Transparency International Corruption Index
	Transparency International

	WGI Corruption Index

	World Bank

	Independent variables: 
	

	H1a: Cultural threat
	European Social Survey

	H1b: Material threat
	European Social Survey

	H1: % of population saying immigration is one of the biggest problems their country is facing
	Eurobarometer

	H2: Individualism
	Geert Hofstede’s personal website

	H2: Collectivism
	Geert Hofstede’s personal website

	H2/3: % of population belonging to each religious denomination
	Religion and State Project, CIA World Factbook

	H3a: Religious discrimination
	Religion and State Project

	H3a: Religious regulation
	Religion and State Project

	H3a: Extent of democracy
	Economist Intelligence Unit

	H3a: Uninterrupted democracy
	Self-compiled, Freedom House data

	H3b: Gay Rights Index
	EU Rainbow Project

	H3b: % of population in favor of gay rights
	Eurobarometer

	H3b: World index of moral freedom
	Foundation for the Advancement of Liberty

	
Control variables: 
	

	Natural log of GDP per capita
	World Bank

	Migration levels
	World Bank

	British colonial heritage dummy
	Quality of Government Institute

	Uninterrupted democracy dummy
	Self-compiled, Freedom House data

	Globalization index
	Dreher (2006)

	Generalized trust
	World Values Survey







[bookmark: _Toc456792683]3.3 Model specifications
Hypothesis 1:
Hypothesis 1a and 1b tests whether a greater perceived cultural (1a) and material (1b) threat by outsiders causes an increase in corruption. The following specification will be used to test hypothesis 1a and 1b: 



where Y is a corruption index in country j at time t, THREAT can be either CULTR, the country-averaged perceived cultural threat in country j at time t, or MATTR, the country-averaged perceived material threat in country j at time t, or GTR, the percentage of a population mentioning migration as one of the most important issues facing his or her country in country j at time t. The specification with GTR is run for the sake of finding out whether the distinction between cultural and material threat is empirically valid.  ICTRL represents a vector of country-average individual level control variables, as defined below in section 3.3, and CCTRL represents country-level controls. represents the individual- error terms. In case of a HLM (RE) specification, country- and time-specific error terms are added and the specification is adjusted accordingly.  
 
Hypothesis 2: 
Hypothesis two tests for the presence of the effect of hierarchy on corruption on the country-level: 



where Y is a corruption index in country j at time t, INDIV is the Hofstede measure of a country’s individualism, INDIVSQ represents its’ squared term, and CCTRL represent a vector of country-level control variables. In another hypothesis test (2b), INDIV is replaced by power distance PWD and its squared term by PWDSQ, because power distance might reflect the presence of hierarchy, as does individualism, as argued in section 2.3. Furthermore, I extract a factor called HIER, hierarchy, which is supposed to reflect an underlying commonality of PWD and INDIV. Initially, this hypothesis is tested on a cross-section of countries. Afterwards, since these cultural dimensions do not change much over time, I include these cultural dimensions as time invariant variables and estimate panel models, which allow for more precise statistical inference and the addition of more observations in the control variables. Next to the shares belonging to each religious denomination, as explained when presenting the hypothesis, I use a number of other control variables used in the literature. 

Hypothesis 3: 
Hypothesis 3a tests whether, contrary to the conjecture in hypothesis two, religion does affect corruption, and whether the effect is contingent on religious freedom (Sommer et al., 2012). These measures are only meaningful at the country-level, hence, the following country-level specification follows: 



where Y is a corruption index in country j at time t and RR represents Religious Regulation, RD represents Religious Discrimination as introduced in Sommer et al. (2012), D is a democracy index and represents contemporaneous democratic functioning in a country. Democratic norms might not be internalized quickly. Hence, a more accurate picture of the state of democracy in a country might be given by whether a country has an uninterrupted democratic system for a certain period of time (see e.g. Treisman, 2000; Serra, 2006). Hence, I also perform the analysis with DUN, a dummy indicating uninterrupted democracy from 1950-2016. The terms belonging to β3 and β4 are interaction effects. These effects allow me to test for the presence of a moderating effect of democracy on the religious freedom-corruption relationship. 

Hypothesis 3b tests whether it is the degree of orthodoxy by religious adherents that matters, rather than values inherited by historical or pure denominational adherence. This can only be tested at the country-level, hence the following specification:



where Y is a corruption index in country j at time t, RS represent a vector of respective shares of each known religious denomination as a % of total population in each country, GR represents the Rainbow Europe Gay Rights ranking, and RS*GR represents their interaction effect, and should proxy for the degree of religious orthodoxy. This interaction effect allows me to test for a mediating effect of religious unorthodoxy on the religion-corruption relationship. In a robustness check, I propose to substitute for GR and its interaction effect the variable SPIFGR (Share of the population in favor of gay rights) as measured by Eurobarometer, to differentiate between de jure and de facto freedom. The two aforementioned variables contain only data from Europe. I also conduct the same analysis using a broader WR, World Index of Moral Freedom, which contains observations for the entire world. 
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[bookmark: _Toc456792685]4.1 Descriptive statistics 
Below I present descriptive statistics of all variables used in the remainder of this analysis. My panel data is unbalanced, and especially in the analyses of hypothesis 1 and 3b, the actual data used in the analysis might differ significantly from the statistics presented here. Those hypotheses are tested in a subsample of (mostly) European countries, due to data availability. In appendix B, I add relevant correlation matrices and a short elaboration on the specific subsamples used to test the hypotheses. Descriptive statistics, as far as similar variables to other studies are used, generally look similar to that of other empirical studies (e.g. Treisman, 2000; Uslaner, 2002; Serra, 2006). 

	Table 3: Descriptive statistics

	Variables:
	Mean
	Median
	Std. Dev
	Min
	Max
	Obs.

	Dependent Variables:

	TI Corruption Index
	41.710
	35.000
	21.149
	8.000
	97.000
	2268

	WGI Corruption Index
	48.593
	42.929
	20.312
	11.519
	99.010
	2330

	
	
	
	
	
	
	

	Independent variables:

	Hypothesis 1

	H1a: Cultural Threat
	-1.811
	-0.237
	1.000
	-1.811
	2.306
	41

	H1b: Material Threat
	-2.600
	-0.071
	1.000
	-2.600
	2.591
	41

	H1: % of pop. saying immigration biggest problem
	0.189
	0.110
	0.178
	0.000
	0.760
	81

	Hypothesis 2

	H2a: Individualism
	43.63
	38.00
	23.14
	6.00
	91.00
	998

	H2b: Power Distance
	60.28
	63.00
	21.43
	11.00
	100.00
	998

	H2:Hierarchy
	0.000
	-0.319
	1.000
	-1.811
	1.8501
	998

	H2/3: % of population belonging to each religious denomination
	
	
	
	
	
	

	     % Islam
	27.216
	5.000
	36.730
	0.000
	99.700
	2366

	     % Catholics
	25.193
	9.590
	30.701
	0.000
	97.000
	2366

	     % Protestants
	14.595
	4.000
	21.391
	0.000
	82.100
	2366

	     % Orthodox
	8.128
	0.000
	21.491
	0.000
	93.300
	2366

	     % Hindus
	1.819
	0.000
	8.228
	0.000
	79.800
	2366

	     % Zoroastrians
	0.014
	0.000
	0.130
	0.000
	1.300
	2366

	     % Buddhists
	4.579
	0.000
	16.844
	0.000
	93.600
	2366

	     % Jews
	0.601
	0.000
	5.774
	0.000
	75.000
	2366

	     % Confucians
	0.094
	0.000
	0.530
	0.000
	5.000
	2366

	     % Sikhs
	0.030
	0.000
	0.201
	0.000
	2.000
	2366

	     % Baha’is
	0.160
	0.000
	0.426
	0.000
	2.900
	2366

	Hypothesis 3

	H3a: Religious discrimination
	11.112
	6.000
	13.141
	0.000
	48.000
	2366

	H3a: Religious regulation
	8.982
	5.000
	10.754
	0.000
	50.000
	2366

	H3a: Democracy index
	0.479
	0.481
	0.239
	0.000
	0.965
	2358

	H3a: Uninterrupted democracy
	0.144
	0.000
	0.351
	0.000
	1.000
	2520

	H3b: Gay Rights Index
	41.864
	34.400
	23.471
	4.850
	87.750
	45

	H3b: % of pop. in favor of gay rights
	45.836
	46.000
	23.969
	11.000
	91.000
	28

	H3b: World index of moral freedom
	47.141
	46.630
	17.217
	7.750
	91.700
	155

	
	
	
	
	
	
	

	Control variables:

	Natural log GDP per capita
	8.313
	8.323
	1.601
	4.664
	11.666
	2438

	Actual migration levels (% of pop. size)
	0.427
	-0.200
	5.841
	-23.709
	72.508
	716

	British colonial heritage
	0.283
	0.000
	0.451
	0.000
	1.000
	2520

	Uninterrupted democracy
	0.144
	0.000
	0.351
	0.000
	1.000
	2520

	Globalization index
	57.351
	55.521
	16.780
	22.023
	92.628
	2366

	Generalized trust
	0.322
	0.320
	0.183
	0.03
	0.707
	131


[bookmark: _Toc456792686]4.2 Results
[bookmark: _Toc456792687]4.2.1 Hypothesis 1: Psychological threat mechanisms
Hypothesis one holds that an increase in perceived cultural threat (1a) or perceived material threat (1b) causes an increase in corruption. For this reason, I estimated Generalized Estimation Equations (GEE), Random Effects (RE) models. In case of the former estimation, I specify a linear link function, and the correlation structure is by default set at exchangeable. The dependent variable distribution is set as Gaussian. The estimates of the GEE estimation should give more accurate parameter estimates than RE models, for reasons explained in section 3.1. The cultural and material threat variables featured in the analysis are the retained factors from a factor analysis (FA) conducted on country-level averages of the questions describe in section 3.2. For details regarding the FA results, consult appendix A. 

First, in table 4, I present baseline results, which features univariate tests (specifications 1-4). Specification 1 and 2 are GEE models, specification 3 and 4 are RE models. Afterwards, I include a host of control variables (specifications 5-6).  For brevity’s sake, I only report GEE estimates. RE estimates show generally similar results. FE estimation forces me to drop time-invariant variables British colonial heritage and Uninterrupted democracy, but coefficient signs and significance are generally robust. In specification 7, I replace cultural and material threat by a general threat indicator, in order to identify whether the conceptual distinction between cultural and material threat is valid. 

	Table 4: GEE and RE regressions. Dependent variable = Perceived corruption (TI). 

	Model:
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)

	Constant
	72.424***
(1.764)
	71.655***
(2.335)
	72.068***
(2.276)
	71.431***
(2.616)
	-24.929
(42.691)
	-49.025
(34.228)
	8.368
(37.404)

	Perceived cultural threat
	-11.374***
(1.686)
	
	-9.147***
(1.946)
	
	-5.208*
(2.721)
	
	

	Perceived material threat
	
	9.429***
(2.089)
	
	8.583***
2.082)
	
	6.025***
(1.877)
	

	% of pop. mentioning migration as imp. issue
	
	
	
	
	
	
	7.369
(8.951)

	Log GDP/capita
	
	
	
	
	4.789
(3.884)
	4.747
(3.027)
	-1.755
(4.618)

	Migration rate (% of population)
	
	
	
	
	-0.075
(0.616)
	0.107
(0.542)
	0.199
(0.508)

	British colonial heritage
	
	
	
	
	3.548
(5.938)
	8.528
(6.135)
	-3.974
(7.846)

	Uninterrupted democracy
	
	
	
	
	8.384
(5.400)
	7.392
(5.018)
	19.397***
(5.391)

	Globalization index
	
	
	
	
	0.511
(0.32)
	0.803**
(0.320)
	0.779***
(0.291)

	Avg. Country Year Obs. 
	1.7
	1.7
	1.7
	1.7
	1.7
	1.7
	1.5

	R-squared (overall)
	-
	-
	0.590
	0.408
	-
	-
	-

	N
	41
	41
	41
	41
	41
	41
	47

	Specifications show the influence of independent variables on corruption. Estimates (1), (2), (5), (6) and (7) are Generalized Estimation Equations (GEE) models. Estimations (3), and (4) are Random Effects (RE) regressions. Standard errors are robust. Significance is indicated with stars (*=10%, **=5%, ***=1%). All predictors have been tested for multicollinearity. VIF<4 for all predictors.  



Specification (1) shows clear support for hypothesis 1a in a univariate context, as an increase in perceived cultural threat is associated with an increase in corruption (and a decrease in the TI corruption index). On the contrary, specification (2) shows a clear rejection of hypothesis 1b. An increase in perceived material threat seems to be associated with a decrease in corruption, rather than a hypothesized increase. To make sure that results are not contingent on a particular econometric method and its assumptions, I also estimated Random Effects models. These results are shown in specification (3) and (4). As can be seen, the effects are roughly the same in direction and magnitude. More importantly though, is whether the identified effect still holds (in the case of hypothesis 1a), or the hypothesized effect will turn out to be true (in the case of hypothesis 1b) when control variables are included. For example, it might be the case that in richer countries or economies, perceived material threat might be higher, and, as a result of their affluence, corruption might be lower. Hence, the inclusion of GDP per capita in the model would identify this effect, and allow me to identify the influence of material threat on corruption more precisely. Also, theoretically, less corrupt countries might attract higher levels of migration, which might increase the average perceived material threat in this country. For this reason, actual immigration levels should be included in the model. As becomes clear from the example, potential endogeneity problems might arise Empirically, however, migration levels and material threat seem to be only very weakly correlated (r=0.0478, see appendix B) and the coefficient belonging to migration levels lacks statistical significance in all models (5,6 and 7). For similar reasons as the ones hinted at above, I include other control variables. In the other specifications (5-7), I test whether the effect holds in a true ceteris paribus context, when other variables that are known to cause corruption are included in the models. 

As becomes clear from table 4, specification (5), hypothesis 1a is tentatively verified. An increase in perceived cultural threat leads, ceteris paribus, to an increase in corruption levels (and thus, a decrease in the TI score). The appropriate coefficient shows the right direction and shows significance at the 10% (nearly 5%) level, despite the small sample size. When investigating the correlation matrix (appendix B), it appears that perceived cultural threat is not highly correlated with actual levels of migration (r=-0.2699), suggesting no relationship between cultural threat and migration levels. Specification (5) also shows no relationship between migration levels and corruption. Hence, this suggests a different reason for the appearance of cultural threat than just an increase in migration. 

Hypothesis 1b is clearly falsified. Specification (6) shows that an increase in perceived material threat, contrary to expectations, leads to a decrease in corruption. The coefficient assumes significance in all analyses. Hence, there is a clear relationship between material threat and corruption, but in the opposite direction as hypothesized. The findings will be discussed in section 5. The coefficient of GDP per capita shows the expected sign in specification (5) and (6), but fails to assume statistical significance. Contrary to previous literature (e.g. Serra, 2006), in this subsample, there is meaningful no relationship between GDP and corruption. The other control variables show the expected sign, but with the exception of the globalization index, show no statistical significance. This, however, might be due to the small sample size. 

As can be seen in specification (7), a general perceived threat variable, in the form of a proportion of the population mention migration as one of the most important issues, fails to obtain statistical significance, whereas cultural and material threat in model (1-6) consistently do. This means that the theoretical, conceptual distinction between cultural and material threat is valid. General indicators of threat fail to assume statistical significance, probably because cultural threat and material threat partly offset one another (the first one has a positive influence on corruption, the second one a negative). Hence, the conceptualization made in the psychological literature (Bloom et al., 2015) has empirical relevance. 

There arise two problems. From the theoretical (e.g. Treisman, 2000; Uslaner, 2002; 2005) and empirical (e.g. Serra, 2006) literature, it becomes clear that generalized trust is an important explanatory variable for corruption, as is GDP per capita. The first problem is that the addition of generalized trust as an explanatory variable into the models might also introduce potential endogeneity problems (see Uslaner, 2002). High trust levels might cause low levels of corruption, and vice versa. I estimate 3-stage simultaneous equation models (Wooldridge, 2010) to identify both the respective impacts of trust on corruption and vice versa, according to the following specifications, partially based on Uslaner (2002): 



where THREAT is perceived cultural threat and perceived material threat respectively. This methodology allows me to distinguish the influence of trust on corruption from the influence of corruption on trust. The results are similar to the previously reported results, and are shown in table 5. The coefficients of cultural and material threat show the same direction, and approximately the same magnitude, as in specifications (5) and (6) respectively. The same is true for all other variables. This also indicates that the degree of endogeneity is relatively low, as corruption only very marginally influences trust levels. I estimate specification (1-7) again, but with generalized trust included as an independent variable. Unreported estimates, similar to specifications (5) and (6), but with generalized trust included, show similar results to the ones reported, with generalized trust showing the expected sign (positive) and assuming statistical significance. Cultural threat assumes a 1% statistical significance in these specifications and shows the expected sign. 

	Table 5: Simultaneous equation for corruption and trust

	Model 1: Cultural threat
	Model 2: Material threat

	Corruption equation:
	Corruption equation:

	Constant
	28.225***
(13.258)
	Constant
	22.776
(14.039)

	Cultural threat
	-5.29***
(1.693)
	Material threat
	3.662***
(1.506)

	Uninterrupted democracy
	6.801*
(4.053)
	Uninterrupted democracy
	9.358**
(3.701)

	Generalized trust
	7.712***
(2.853)
	Generalized trust
	8.440***
(3.051)

	Pseudo R-sq
	0.801
	Pseudo R-sq
	0.776

	Trust equation:
	Trust equation: 

	Constant
	2.621***
(0.556)
	Constant
	2.166***
(0.583)

	Corruption
	0.036***
(0.008)
	Corruption
	0.042***
(0.008)

	GDP per capita
	0.000
(0.000)
	GDP per capita
	0.000
(0.000)

	% Catholics
	-0.007***
(0.002)
	% Catholics
	-0.007***
(0.002)

	Psuedo R-sq.
	0.780
	Pseudo R-sq
	0.774

	N
	41
	N
	41

	Simultaneous equation models for corruption and trust. Endogenous variables are Corruption and generalized trust. Exogenous variables are perceived cultural threat (model 1) and perceived material threat (model 2), uninterrupted democracy, GDP per capita and % of Catholics in a country. Significance is indicated with stars (*=10%, **=5%, ***=1%). All predictors have been tested for multicollinearity. VIF<4 for all predictors.  



The second problem is that there arises a high collinearity (r=-0.815) between the natural logarithm of the GDP per capita and cultural threat. VIF statistics however, indicate no problem (VIF<4). Nevertheless, removal of GDP per capita in specification (5) in table 4 causes Cultural threat to assume 1% significance, but this estimation may run the risk of omitted variable bias. A similar problem arises in table 5, model 1. Hence, I employ various other specifications in order to verify whether the ceteris paribus impact of cultural threat on corruption is robust. 

I replace then natural logarithm of GDP per capita with linear combinations of various variables, which are in turn not as strongly correlated with Cultural Threat (r<0.6, and VIF<4 in all cases). I do this in a few procedures similar to 2SLS-procedures, without actually using 2SLS, because the unbiasedness of least-squares estimations in panel data are contingent on assumptions that almost certainly do not hold, and, like OLS estimation in panel data, will result in underestimated standard errors.[footnoteRef:7] These estimates, while explaining around 60-80% of the variance in GDP per capita, are not as strongly correlated with Cultural Threat, and can thus safely be included as predictors alongside Cultural Threat. As can be seen in table 6, estimates of the influence of cultural threat all show roughly the same magnitude and direction as in the original specification (5) in table 4, and are generally not sensitive to model specification. I also use several other combinations of instruments for GDP per capita, but I leave them unreported because the explanatory power of these is not high enough and would leave too much variance in GDP per capita uncaptured. However, even in these estimations, the coefficient of Cultural Threat shows the expected direction, and is not very different in magnitude. In most of the RE specifications however, it lacks the required statistical significance. This however, can be caused by misspecification of standard errors (because of failure to take inter-cluster correlation into account) than by too much variation in the data. In the presence of inter-cluster correlation, GEE models are known to provide more accurate parameter estimations than RE models (Ballinger, 2004).  [7:  In the first stage, I estimate GEE (RE) models with GDP per capita as dependent variable, and the instruments mentioned in the text and table 6, augmented with the other independent variables used in the second stage. The second-stage GEE (RE) regression is then reported in table 6.] 


	Table 6: GEE models of perceived corruption. Robustness checks. Dependent variable = Perceived corruption (TI). 

	Model:
	(1)
	(2)
	(3)
	(4)

	Constant
	-211.556***
(64.225)
	-83.745*
(44.455)
	-93.131
(69.839)
	-108.671*
(65.932)

	Perceived cultural threat
	-4.178*
(2.167)
	-5.517**
(2.227)
	-3.543
(2.723)
	-1.809
(2.396)

	Log GDP/capita!
	23.941***
(6.225)
	12.833***
(4.761)
	9.923
(6.125)
	12.244*
(7.014)

	Migration rate (% of population)
	-0.390
(0.613)
	0.204
(0.593)
	-0.244
(0.614)
	0.015
(0.567)

	British colonial heritage
	14.914***
(5.286)
	9.612*
(5.773)
	8.421
(7.808)
	9.255
(9.411)

	Uninterrupted democracy
	-18.949**
(0.250)
	5.837***
(5.050)
	0.525
(9.349)
	10.590
(7.363)

	Globalization index
	0.687***
(0.251)
	0.261
(0.312)
	0.790**
(0.372)
	0.599
(0.395)

	Avg. Country Year Obs. 
	1.7
	1.7
	1.7
	1.7

	R-squared (overall)
	-
	-
	0.722
	0.701

	N
	41
	41
	41
	41

	Specifications (1) and (2) are GEE specifications with the Transparency International Corruption Index as dependent variable, specifications (3) and (4) are RE specifications. !=GDP per capita is estimated, so as to reduce collinearity between Cultural threat and GDP per capita. In specification (1) and (3), instruments for GDP per capita are Democracy Index and Uninterrupted Democracy. In specification (2) and (4) instruments for GDP per capita are Generalized Trust and World Index of Moral Freedom. First-stage regressions are omitted. All first-stage regressions had an R-squared are between 60-80%. Significance is indicated with stars (*=10%, **=5%, ***=1%)  



In sum, these results confirm hypothesis 1a (an increase in cultural threat increases corruption) while decidedly rejecting hypothesis 1b (an increase in material threat increases corruption). These results appear to be robust to various specifications, estimated by both RE and GEE models. Over a wide range of specifications and models, cultural threat shows the expected sign and assumes at least 10% significance, under robust standard errors, and despite the relatively small sample size. 


[bookmark: _Toc456792688]4.2.2 Hypothesis 2: Societal hierarchy
Hypothesis two tests whether hierarchy is instrumental in explaining corruption, and whether this effect subsumes the effect of religion observed in previous studies. First, in table 7, I present baseline OLS regressions, testing for the presence of a linear and non-linear effect of Power Distance and Individualism on corruption, as well as Hierarchy, a factor extracted by Factor Analysis (FA) of these two variables. For details on the FA, see Appendix A.

	Table 7: Baseline regressions. Dependent variable = Perceived corruption.
	
	

	Model:
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Constant
	28.629***
(4.023)
	37.201***
(7.471)
	93.100***
(5.406)
	103.463**
(3.568)
	53.587**
(1.673)
	53.587**
(12.684)
	24.911***
(4.815)
	37.885***
(10.699)

	Individualism
	0.572***
(0.082)
	0.089
(0.365)
	
	
	
	
	
	

	Individualism_sq
	
	0.005*
(0.004)
	
	
	
	
	
	

	Power Distance
	
	
	-0.655***
(0.085)
	-1.071**
(0.411)
	
	
	
	

	Power Distance_sq
	
	
	
	0.004
(0.003)
	
	
	
	

	Hierarchy
	
	
	
	
	15.170**
(1.684)
	13.437
(9.961)
	0.116***
(0.018)
	-0.004
(0.090)

	Hierarchy_sq
	
	
	
	
	
	-1.759
(9.961)
	
	0.000
(0.000)

	R-squared
	0.403
	0.418
	0.451
	0.460
	0.526
	0.527
	0.367
	0.383

	N
	75
	75
	75
	75
	75
	75
	75
	75

	Estimates are Ordinary Least Squares (OLS) regressions. All specifications have been checked for the presence of autocorrelation. Specification (1) tests for a linear effect of individualism on corruption, (2) for a nonlinear effect of individualism on corruption, (3) for a linear effect of power distance on corruption, (4) for a nonlinear effect. (5) tests for a linear (univariate) effect of hierarchy (= a Factor Analysis from Individualism and Power Distance) on corruption, and (6) for a nonlinear effect. (7) tests for a linear effect of hierarchy (=0.5*PWD+0.5*IND) on corruption, and (8) for a nonlinear effect. Standard errors are included in parentheses, and significance is indicated with stars (*=10%, **=5%, ***=1%). Standard errors have been White-adjusted. 



Specifications (2), (4), (6) and (8) include, respectively, both Individualism and its squared term, Power Distance and its squared term, and Hierarchy and its squared term by manual weighing and factor analysis. By definition, parameter estimates are unreliable, due to serious multicollinearity bias (VIF>10) and omitted variable bias. The univariate and bivariate specifications clearly give no preliminary indication of the presence of a nonlinear effect, as both quadratic terms end up being statistically significant in a bivariate specification. Except in specification (4), none of the bivariate tests show the expected signs, and all of them lack statistical significance. In specification (4), both Power Distance and Power Distance_sq show the expected sign, as the hypothesis implies less corruption at both the lower end and higher end of the power distance distribution. However, this specification lacks the statistical significance on the quadratic coefficient required to verify this hypothesis. In other specifications (1 and 6), the squared term shows the wrong sign, as according to the hypothesis, one should expect lower corruption at the lower and higher ends of the individualism-distribution, not higher corruption, as estimated by this model. However, parameter estimates could be seriously biased due to omitted variable bias and multicollinearity bias. 

The baseline specifications sought to establish some preliminary evidence of a nonlinear effect between hierarchy and corruption. In the remainder, I conduct tests including control variables to obtain more accurate parameter estimates. I report specifications that include Individualism, Power Distance and Hierarchy, and their respective squared terms as time invariant variables in GEE and RE models, so as to allow for more precise statistical inference by adding panel observations of control variables. GEE specifications have similar settings as before: a Gaussian dependent variable, exchangeable correlation structure, and identity link function. Parameter estimates remain similar in direction and magnitude when changing the correlation structure, although standard errors appear to be underestimated, and thus, statistical significance overestimated. I include a vector of predictors consisting of the share of the population belonging to each religious denomination, which were supposed not to assume statistical significance according to the hypothesis. For brevity’s sake, I do not report these precise estimates in table 8. Furthermore, I add a few other variables commonly associated with corruption, to rule out the aforementioned omitted variable bias. These specifications would provide for a rigorous test of hypothesis 2. 

	Table 8: GEE regressions. Dependent variable = Perceived corruption.
	
	

	Model:
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Constant
	0.254
(6.502)
	-4.522***
(0.7013)
	10.403*
(7.195)
	14.682
(11.436)
	1.162
(5.675)
	1.062
(5.750)
	8.125***
(8.198)
	-43.842**
(22.294)

	Individualism
	0.029
(0.070)
	0.358*
(0.218)
	
	
	
	
	
	

	Individualism_sq
	
	-0.003*
(0.002)
	
	
	
	
	
	

	Power Distance
	
	
	-0.158**
(0.077)
	-0.296
(0.296)
	
	
	
	

	Power Distance_sq
	
	
	
	-0.001
(0.002)
	
	
	
	

	Hierarchy
	
	
	
	
	2.996
(1.913)
	3.018
(1.924)
	-0.134
(0.115)
	1.887**
(0.829)

	Hierarchy_sq
	
	
	
	
	
	0.152
(1.401)
	
	-0.019**
(0.008)

	GDP per capita
	1.361***
(0.390)
	1.345***
(0.393)
	1.350***
(0.390)
	1.359***
(0.390)
	1.359***
(0.388)
	1.360***
(0.389)
	1.355***
(0.392)
	1.317***
(0.398)

	British colonial heritage
	2.385
(2.931)
	3.813
(3.006)
	1.993
(2.916)
	2.010
(2.915)
	1.944
(2.973)
	1.906
(2.993)
	2.431
(2.946)
	3.280
(2.818)

	Uninterrupted democracy
	19.115***
(3.493)
	20.730***
(3.571)
	16.072***
(3.334)
	15.663***
(3.437)
	15.945***
(3.787)
	15.828***
(3.936)
	20.201***
(2.821)
	21.432***
(2.744)

	Globalization index
	0.562***
(0.055)
	0.565***
(0.055)
	0.562***
(0.054)
	0.560***
(0.054)
	0.552***
(0.055)
	0.552***
(0.055)
	0.576***
(0.055)
	0.590***
(0.055)

	Proportion belonging to each rel. denomination included
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Avg. firm year obs. 
	13.7
	13.7
	13.7
	13.7
	13.7
	13.7
	13.7
	13.7

	N
	998
	998
	998
	998
	998
	998
	998
	998

	Estimates are GEE regressions. Specification (1) tests for a linear effect of individualism on corruption, (2) for a nonlinear effect of individualism on corruption, (3) for a linear effect of power distance on corruption, (4) for a nonlinear effect. (5) tests for a linear (univariate) effect of hierarchy (= a Factor Analysis from Individualism and Power Distance) on corruption, and (6) for a nonlinear effect. (7) tests for a linear effect of hierarchy (=0.5*PWD+0.5*IND) on corruption, and (8) for a nonlinear effect. Standard errors are included in parentheses, and significance is indicated with stars (*=10%, **=5%, ***=10%). 



From specifications (1) and (2) becomes clear that there is some tentative support for a nonlinear relationship between individualism and corruption, but not in the direction hypothesized. In the linear specification (1), individualism lacks statistical significance. In the nonlinear specification, both terms assume significance at the 10% level, but show the wrong sign. Furthermore, part of the hypothesis also implied that the hierarchy-corruption relationship would subsume the statistical significance of the predictors that showed the proportion of the population belonging to each religious denomination. In all specifications, I added the religious shares of each religion relative to the population as predictors. However, unreported estimates show that the Muslim, Catholic, Orthodox, Hindu, Jewish and Confucian all have a statistically significant negative influence on corruption at the 10% level or higher. The significance of Muslim, Catholic and Orthodox shares indicate support for the hierarchical religions explanation (Putnam, 1993), and is contrary to my expectations elaborated on in section 2.2. The hierarchy-corruption relationship is thus not able to subsume the statistical significance of religious shares.

In specifications (3) and (4), a nonlinear relationship between power distance and corruption is clearly rejected. The Catholic and Orthodox religions also show statistical significance and show the expected sign in both specifications, further adding support to the hierarchical religions expectation. However, in both specifications (3) and (4), Judaism also shows a negative sign and statistical significance at the 10% level, representing an anomaly to the hierarchical religions explanation. In specification (5), hierarchy does not assume statistical significance and fails to subsume the statistical significance of the Catholic, Muslim, Orthodox, Jewish and Confucian religious shares, all significant at the 10% level or higher. The coefficients are all negative. Again, this result represents partial verification of the hierarchical religion thesis, but also presents anomalies in the form of the negative and significant effect of Judaism and Confucianism. Similarly, in specification (6), only Orthodox and Catholic Christianity show statistical significance at the 5% level. In specification (8), the Muslim, Catholic and Orthodox relation all show statistical significance at the 5% level, and show the expected sign (representing the hypothesis that they have a positive influence on corruption). Judaism and Confucianism also show statistical significance at the 10% level in specification (*), representing further anomalies. 

Specifications (6) and (8) finally make it clear that hypothesis 2 is falsified: in specification (8), the coefficients belonging to hierarchy and its squared term show statistical significance at the 5% level, but show the sign opposite to what was expected. From specification (8), we can observe some limited evidence for a nonlinear effect of hierarchy on corruption, but exactly in opposite way as expected: relatively egalitarian (low-hierarchy) societies experience more corruption than moderately hierarchical societies, but highly hierarchical societies again experience more corruption. In specification (6), they fail to even show the expected sign, and both the linear and quadratic term lack statistical significance.

Finally, all control variables show the expected sign. In almost all analysis, they show a 1% significance, with the exception of British colonial heritage. A British colonial heritage was thought to be beneficial for controlling corruption because, inter alia, countries inherited its institutions and its common law system (LaPorta et al., 1997; Acemoglu et al, 2000). However, in this analysis it appears far from clear that British inherited institutions have a systematic impact on control of corruption. Parameter estimates are generally robust to modification of the correlation structure and the inclusion of the potentially endogenous Generalized trust, which I initially omitted because of that reason. Random effects (RE/HLM) estimates also showed similar results. In some specifications, the Hindu and Sikh shares showed high collinearity (appendix B, r=0.563). Specifications are also robust to the omission of both or one of these religions, and coefficient estimates generally end up similar. The results are also generally robust to the alternative corruption index, the WGI index, although coefficient size differ in magnitude, but generally not in direction. 

In sum, hypothesis 2a and 2b are both clearly rejected. Although there seems to be some tentative evidence regarding a nonlinear effect of hierarchy of corruption, the effect often lacks the necessary statistical significance, and in some specifications, shows the wrong sign, and fails to subsume the statistically significant effect of certain religions in all specifications. With regards to the hierarchical religions explanation, in general, Catholic, Orthodox and Muslim shares show the right sign, and often assume statistical significance. This seems to be more robust for the Christian (Catholic and Orthodox) religions, although it is fairly robust for the Muslim religion, with the exception of one specification. The results also show some anomalies. Some other religions, e.g. Judaism and Confucianism, also show statistical significance and a negative sign, indicating that as these religious shares increase, corruption also increases. This is at odds with the thesis that only hierarchical religions are conducive to corruption. 


[bookmark: _Toc456792689]4.2.3 Hypothesis 3: Religious freedom and religious orthodoxy
In this subchapter, I test certain causal explanations that link religion to corruption. First, I investigate the effect of religious freedom, for religion in general. Based on Sommer et al. (2012), I test whether religious discrimination and religious regulation systematically influence corruption, and whether the effort of the two is contingent on the presence of democracy. Afterwards, I test whether the influence of certain specific religions on corruption is contingent on religious orthodoxy. This test also includes a predictor that tests for a general effect of religion orthodoxy on corruption. I hypothesized that in general, the more orthodox the religious adherence, the stronger the negative effect on corruption. Below, I show the results of specifications used to test hypothesis 3a. With regards to model estimation, I report GEE estimations. As in previous cases, I estimate GEE with a linear link function, and the correlation structure is by default set at exchangeable. I also perform all model estimations with other correlation structures, and the dependent variable distribution is set as Gaussian. Table 9 presents the results of hypothesis 3a.

	Table 9: GEE regressions. Dependent variable = Perceived corruption.
	
	

	Model:
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)

	Constant
	-3.348
(2.315)
	-3.445
(2.316)
	0.437
(2.367)
	-1.052
(2429)
	4.303
(3.996)
	4.127
(3.980)
	6.798
(4.713)
	5.165
(4.680)

	Uninterrupted democracy (UD)
	22.408***
(2.293)
	25.509***
(3.123)
	
	
	20.796***
(2.362)
	24.399***
(3.128)
	
	

	Democracy Index (DI)
	
	
	3.037**
(1.247)
	5.235***
(1.667)
	
	
	3.273**
(1.385)
	5.688***
(1.827)

	Religious regulation (RR)
	-0.185*
(0.106)
	-0.171
(0.106)
	-0.317**
(0.137)
	-0.162
(0.147)
	-0.237**
(0.105)
	-0.221**
(0.104)
	-0.308**
(0.130)
	-0.146
(0.140)

	Religious discrimination (RD)
	0.013
(0.083)
	0.018
(0.085)
	0.017
(0.109)
	-0.043
(0.117)
	0.104
(0.081)
	0.119
(0.083)
	0.155
(0.101)
	0.081
(0.111)

	RR*DI
	
	
	
	-0.488**
(0.192)
	
	
	
	-0.549***
(0.208)

	RD*DI
	
	
	
	0.201
(0.162)
	
	
	
	0.231
(0.174)

	RR*UD
	
	-0.935
(0.721)
	
	
	
	-1.122
(0.733)
	
	

	RD*UD
	
	0.103
(0.401)
	
	
	
	0.039
(0.383)
	
	

	GDP per capita
	1.800***
(0.287)
	1.791***
(0.289)
	1.561***
(0.259)
	1.614***
(0.263)
	1.808***
(0.288)
	1.790***
(0.288)
	1.613***
(0.285)
	1.667***
(0.287)

	Globalization index
	0.454***
(0.036)
	0.453***
(0.036)
	0.473***
(0.031)
	0.472***
(0.031)
	0.476***
(0.036)
	0.475***
(0.036)
	0.492***
(0.034)
	0.489***
(0.034)

	British colonial heritage
	3.512**
(1.714)
	3.574**
(1.173)
	4.656**
(2.252)
	4.795**
(2.203)
	1.627
(1.848)
	1.234
(1.871)
	1.485
(2.294)
	1.582
(2.240)

	Proportion belonging to each rel. denomination included
	No
	No
	No
	No
	Yes
	Yes
	Yes
	Yes

	Avg. firm year obs. 
	12.8
	12.8
	12.7
	12.7
	12.8
	12.8
	12.7
	12.7

	N
	2122
	2122
	2102
	2102
	2122
	2122
	2102
	2102

	Estimates are GEE regressions. Specification 1,3,5,7 test for ceteris paribus effects of religious freedom and democracy. Specifications 2,4,6 and 8 test for the interaction with democratic norms. Specifications (1,2, 5,6) use an uninterrupted democracy dummy as measure of democratic norms, while (3,4, 5,6) use an index measuring current democratic norms as a measure of democratic norms. Specifications (1-4) exclude proportions belonging to each religion as predictor variables. Specification (5-8) include them. Standards errors are reported in parentheses, and significance is indicated with stars (=10%, **=5%, ***=1%). 



The results in table 9 show GEE specifications with (5-8) and without (1-4) all religious shares includes as predictors. As can be observed from table 1, parameter estimates are not affected greatly by the inclusion of these variables. In unreported results, I also add (the potentially endogenous) generalized trust. Because of data availability, I have to sacrifice many observations, but statistical significance and coefficient magnitudes are generally comparable to the ones reported here. 

Then, there seems to be very little evidence for a causal link between religious freedom and corruption. In the first four specifications, only Religious regulation assumes statistical significance in two of the four. However, it seems to have only has a very marginal influence on corruption. An increase of 1 in the religious regulation index would, ceteris paribus, only reduce a country’s score on the TI corruption index by 0.185 (in specification 1), 0.317 (in specification 3), 0.237 (in specification 5) and 0.308 (in specification 7). In comparison, the effects of democracy, either measured as a democracy index, measuring the contemporaneous level of democratic governance, or as a dummy, measuring a country’s democratic history, are both much bigger in magnitude and assume a higher level of statistical significance. This confirms the previous literature (Treisman, 2000; Kolstad and Wiig, 2015), which shows that both current democratic conditions, and historically inherited democratic norms have a corruption-reducing influence. 

Furthermore, contrary to the findings of Sommer et al. (2012), there seems to be little evidence for democracy moderating the relationship between religious freedom and corruption. The interaction affects are, with the exception of specification 4 and 8, insignificant. The results from specification (4) and (8) imply that, the more democratic is a country, the more it will see an increase in corruption if it decides to regulation religion more strongly. However, the findings are not robust, as in other specifications, statistical significance is generally lacking, as is the coefficient of the linear effect of religious regulation in both cases. Neither religious discrimination, nor its interaction with democracy, shows any discernable influence on corruption. The control variables all show the expected sign and assume statistical significance, with the exception of British colonial heritage, of which the effect disappears when controlling for religious shares. One could take that result to mean that to explain corruption, formal institutions such as laws and legal systems are less important than informal institutions such as norms and values. In line with previous results and expectations, the Catholic, Orthodox and Muslim religions show a high level of significance, although in some cases, Sikh, Jewish and Confucian shares also show significance. 

Altogether, it seems that hypothesis 3a is false. Religious discrimination, nor its interaction with democracy seems to be systematically related to corruption. Religious discrimination shows the expected sign, but when an interaction effect with democracy is included, fails to assume statistical significance. Thus, there is some tentative evidence that religious discrimination is related to corruption, but the relationship is not moderated by democracy. The results are generally robust to the addition of religious shares predictors (reported), the usage of the WGI Corruption Index rather than the TI Corruption index, a change of the correlation structure, RE specifications, and the addition of generalized trust (all unreported). 

In the final part of this section, I analyze the influence of religious orthodoxy on corruption. Similar to hypothesis 3a, I use GEE to estimate the models, with similar settings as before (exchangeable correlation structure, linear link function, Gaussian dependent variable distribution). I hypothesized that in general (for all religions), the greater the religious orthodoxy, the higher the observed corruption. I also test specifications that investigate this relationship for each religion, by including each interaction effect simultaneously (reported) and separately (unreported) in the specifications. Due to data availability, the analyses are conducted in most European countries, or EU-member states (see appendix B). The results are shown in table 6. 

As becomes clear from the table, in the reported specifications (1), (2), (4) and (5), Zoroastrian, Confucian and Baha’i shares are dropped, because of a lack of data. I also drop Hindu and Sikh in these reported estimates, because their estimates are the result of only one country in the sample with a sizeable Hindu and Sikh population, the United Kingdom. I also drop British colonial heritage as a control variable, because there is only one country in the balanced panel with a British ‘colonial heritage’ (the United Kingdom). The unreported estimates including Hindu and Sikh do hardly change the reported coefficient magnitudes and significance, and neither does the dropping of British colonial heritage. For my results to be consistent with the hierarchical religions explanation and my hypothesis, I should observe negative and significant coefficients of Catholic, Orthodox and Muslim shares, whereas the interaction effects specifically for these three religions should be positive. If, in contrast to the hierarchical religions explanation, the effect of religious orthodoxy is general across all religions, I should observe positive interaction effects for all religions, whereas religion in itself need not have any consistent impact. 

	Table 10: GEE regressions. Dependent variable = Perceived corruption.
	
	

	Model:
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	Constant
	-16.758**
(6.911)
	-112.184***
(30.169)
	-2.165
(4.931)
	-42.929***
(12.180)
	-106.767***
(29.690)
	-4.247
(11.553)

	Rainbow Index 
	0.113
(0.070)
	
	
	0.729***
(0.269)
	
	

	WIMF
	
	
	0.084
(0.051)
	
	
	0.155
(0.199)

	% of pop. in favor of Gay Marriage
	
	-0.131**
(0.063)
	
	
	-0.167
(0.209)
	

	% Muslim
	-0.041
(0.068)
	0.623
(0.490)
	-0.076***
(0.041)
	0.205
(0.130)
	0.763
(0.778)
	-0.057
(0.120)

	% Catholic
	-0.038
(0.069)
	-0.067
(0.058)
	-0.140***
(0.043)
	0.210
(0.140)
	-0.067
(0.125)
	-0.292*
(0.159)

	% Protestant
	0.199**
(0.095)
	0.167*
(0.087)
	0.024
(0.057)
	0.968**
(0.395)
	0.308
(0.234)
	-0.001
(0.217)

	% Orthodox
	-0.052
(0.060)
	-0.173***
(0.066)
	-0.153***
(0.047)
	0.247**
(0.134)
	-0.303**
(0.126)
	0.229
(0.233)

	% Buddhist
	-5.212
(6.523)
	0.293
(6.390)
	-0.074
(0.059)
	-0.370
(14.200)
	10.358
(10.490)
	-0.041
(0.160)

	% Jewish
	-0.6275
(1.049)
	-0.456
(1.385)
	-0.205
(0.126)
	0.460
(1.765)
	-6.228
(4.740)
	1.796
(2.158)

	% Hindu
	-
	-
	-0.232*
(0.125)
	-
	-
	1.616*
(0.834)

	% Zoroastrian
	-
	-
	-2.390
(5.847)
	-
	-
	-7.629
(10.070)

	% Sikh
	-
	-
	1.435
(4.926)
	-
	-
	36.525*
(21.034)

	% Baha’i
	-
	-
	0.622
(2.391)
	-
	-
	4.174
(8.047)

	GDP per capita
	1.236*
(0.624)
	13.987***
(3.379)
	1.575***
(0.282)
	1.284**
(0.641)
	15.680***
(3.286)
	1.517***
(0.281)

	Globalization index
	0.679***
(0.069)
	0.382
(0.237)
	0.498***
(0.036)
	0.679***
(0.069)
	0.238
(0.251)
	0.479***
(0.036)

	Uninterrupted democracy
	16.194***
(3.636)
	3.348
(4.332)
	20.869***
(2.403)
	14.456***
(3.524)
	1.559
(4.373)
	20.282***
(2.553)

	British colonial heritage
	-
	-
	3.294*
(1.938)
	
	
	2.020
1.925

	 Interaction effects

	% Muslim*GR
	
	
	
	-0.005
(0.004)
	0.008
(0.020)
	-0.001
(0.002)

	% Catholic*GR
	
	
	
	-0.006**
(0.003)
	0.001
(0.002)
	0.002
(0.002)

	% Protestant*GR
	
	
	
	-0.014**
(0.006)
	-0.001
(0.004)
	0.001
(0.003)

	% Orthodox*GR
	
	
	
	-0.007**
(0.003)
	0.004
(0.003)
	-0.007*
(0.004)

	% Buddhist*GR
	
	
	
	-0.041
(0.276)
	-0.253
(0.224)
	-0.001
(0.003)

	% Jewish*GR
	
	
	
	-0.034
(0.030)
	0.083
(0.067)
	-0.042
(0.045)

	% Hindu*GR
	
	
	
	
	
	-0.035**
(0.017)

	% Zoroastrian*GR 
	
	
	
	
	
	0.259
(0.358)

	% Sikh*GR
	
	
	
	
	
	-0.572
(0.446)

	%Baha’i*GR
	
	
	
	
	
	-0.119
(0.150)

	Avg. firm year obs. 
	13.7
	
	1.9
	13.0
	13.7
	1.9
	
	13.0

	N
	602
	
	54
	1907
	602
	54
	
	1907

	Estimates are GEE regressions. Specifications (1) and (4) use the Rainbow Index as measure of religious orthodoxy, specifications (2) and (4) use the World Index of Moral Freedom, specifications (3) and (6) use the % of the population in favor of gay rights, as inquired by the Eurobarometer. Specification (1-3) test for the ceteris paribus influence of religious orthodoxy, independent of specific religion, on corruption. Specification (4-6) test for the presence of interaction effects of the respective religious orthodoxy index (=GR) with every specific religious share. Standard errors are reported in parentheses, and significance is indicated with stars (*=10%. **=5%, ***=1%). 



In table 10, specifications (1) and (4) show results using the European Rainbow Index as an indicator of religious orthodoxy. In specification 1, all variables show the correct sign, although religious orthodoxy in general (as measured by the Rainbow index) does not show statistical significance. Once the interaction effects are examined, in specification (4), it becomes clear that there is at least some evidence for the influence of religious orthodoxy on corruption. The coefficients of both Protestant Christianity and Orthodox Christianity are significant and positive, implying a ceteris paribus positive effect of religion on corruption, in contrast to the hierarchical religions thesis. Furthermore, when one examines the interaction effects, one sees that contrary to my hypothesis, in so far as they are significant, they are negative, indicating a corruption-inducing effect of religious unorthodoxy. The religions that show significance, all three branches of Christianity, also don’t match the predictions of the hierarchical religions thesis, and imply the opposite of my hypothesis: as religious orthodoxy wanes, corruption increases rather than decreases, as hypothesized. 

In specification (3) and (6), the data does allow me to include the other religious shares in the model, as well as British colonial heritage. On first sight, specification 3 seems to confirm almost perfectly the hierarchical religions thesis, because Orthodox, Catholic and Muslim coefficients are all negative and significant. However, unexpectedly, Hinduism also shows a negative and statistically significant coefficient. Furthermore, there is no discernible effect of either WIMF (in specification 3 and 6) or the interaction effect of WIMF with any religious shares., with the exception of a ceteris paribus corruption-increasing effect of the share of the population following Catholic Christianity, and the share of the population following Hinduism showing a corruption-decreasing effect, but a negative interaction effect with WIMF, implying that, as the population becomes less orthodox, corruption would increase. However, coefficients of Hinduism and Sikhism do not show a magnitude similar to other religions, because there are only a few countries in the world hosting Hindu and Sikh populations, so merely few countries would be responsible for these parameter estimates. 

In sum, I have to reject hypothesis 3b. There seems to be no general relationship between religious orthodoxy (as proxied for by various gay rights indices) and corruption. There is some tentative evidence for some religion-specific effects, but in the opposite way as hypothesized: a decrease in religious orthodoxy seems to imply an increase in corruption in some religions, such as the three branches of Christianity, and Hinduism. In these subsamples, Uninterrupted democracy and Democracy Index showed a moderately high collinearity (r ranges from 0.6 to 0.7, appendix B). I left Democracy Index out and I reported specifications including Uninterrupted democracy, because it showed higher statistical significance. Theoretically, these variables should measure something different: Democracy index should measure the effect of democratic institutions (measured by the democracy index), whereas Uninterrupted Democracy measures the effect of democratic norms (measured by uninterrupted democracy). In unreported estimates, I replace Uninterrupted democracy by Democracy index. I also estimate all specifications with RE, and replace the TI Corruption Index by the WGI Corruption Index. All findings are more or less robust and coefficient estimates are roughly the same in terms of magnitude and significance. 


[bookmark: _Toc456792690]5. Conclusion and Discussion
This research attempted to add to the corruption literature by proposing new causal links that could increase (or decrease) corruption, and the (re)testing of several often-used measures in a relatively new sample. In particular, it was attempted to add to the literature combining economics and psychology (e.g. Akerlof and Kranton, 2000; Akerlof, 2016) by suggesting how (psychological) beliefs could act economic outcomes, in a way consistent with recently developed economic theory. It attempted to connect the political psychology literature to corruption, by hypothesizing that populations could experience material and cultural threats (Bloom et al., 2015), and this might cause them to substitute group loyalty for state loyalty (Uslaner, 2002), which would lower their moral costs (Akerlof and Kranton, 2000) of committing a corrupt act against the state, which would then cause a rise in aggregate corruption. 

Furthermore, it provided a possible alternative to the hierarchical religions thesis (Putnam, 1993; LaPorta et al., 1997), which is based on a series of empirical research showing the statistical significance of certain hierarchical religions (Catholic and Orthodox Christianity, and Islam) on corruption. According to these researchers, these religions carry and transmit hierarchical norms which are beneficial to corruption. However, Ko and Moon (2014) provide evidence that adherents to one of these (or other) religions generally do not have a set of common norms. Additionally, religions have different interpretations that shift across cultural and temporal boundaries (Ko and Moon, 2014). I provide an alternative to this explanation, based on the cultural differences literature (Hofstede, 1980). In particular, I proposed that Power Distance and Individualism, when factored together, are a measure of societal hierarchy, which then causes corruption, instead of religion. 

Finally, I contribute to the institutional economics literature by investigating how institutions and beliefs could interact to form economic outcomes. Specifically, I investigate the influence of democratic norms on corruption, and its interaction with religious freedom. I also delve deeper into the ‘hierarchical religions’ explanations by suggesting that religious orthodoxy could explain the adherence to religious norms, and, if these norms are indeed corruption-enhancing, then religious orthodoxy should influence corruption. I add to the literature by introducing various proxies for religious orthodoxy that are different from the previous literature. I use indices regarding the status of gay rights in a country. This has several advantages: they are objective data and thus not constructed from surveys, a kind of data that has many limitations (Bertrand and Mullainathan, 2001), and they allow for robustness tests, in the form of using different gay rights or similar indices.

The results show a clear confirmation of a relationship between psychological states of mind, and corruption. In particular, cultural threat has a negative influence on corruption (i.e., an increase in cultural threat causes more corruption), even when controlled for many predictors that are usually thought of as causing corruption (Serra, 2006). This result is general and robust to various specifications. The influence of material threat on corruption, however, is more complicated to what was originally hypothesized. Material threat is shown to have a positive influence on corruption (an increase in material threat causes less corruption), even when controlled for a host of other influences. For example, it could be that an increase in globalization causes an increase in material threat for the incumbent population, while causing a decrease in corruption through increased competition (Shleifer and Vishny, 1993). This influence can be identified, however, by including globalization as a predictor of corruption in the specification, and checking the correlation between globalization and material threat. Even after performing such tests, the results unambiguously showed a corruption-decreasing effect of an increase in material threat. Perhaps, a material threat might, despite the threat to one’s pool of societal resources (Tajfel and Turner, 1979), induce a feeling of solidarity on behalf of the population, which causes them to substitute state loyalty for specific group loyalty, which causes the moral costs of corruption to rise, thus causing a decrease in corruption. 

Second, the results clearly disconfirmed the hierarchy-corruption relationship, my suggested alternative to the hierarchical religions explanation (Putnam, 1993; LaPorta et al., 1997). The nonlinear relationships did not show the expected directions, and generally lacked statistical significance, especially when control variables were included in the analysis. By contrast, in most of the analyses, the three religions deemed to be hierarchical, Orthodox and Catholic Christianity, and Islam, often showed the expected sign and a high level of statistical significance. However, in some specifications, anomalies to the hierarchical religions explanation were discovered, in the form of unexpected coefficients and statistical significance of other religions, e.g., Judaism and Hinduism. 

Third, and finally, the results showed no discernable influence of religious freedom on corruption, in contrast to Sommer et al. (2012). The influence of democracy on corruption, however, was strong, confirming previous research by, inter alia, Treisman (2000) and Kolstad and Wiig (2015). Long-standing democratic norms generally had a much larger impact on corruption than current democratic conditions, but in both cases, the impact was significant and positive. There was also no indication of the presence of an interaction effect: in most specifications, more democratic countries that limited religious freedoms were no more or less likely to increase corruption than less democratic countries. In a result further presenting anomalies to the hierarchical religions thesis, religious orthodoxy did not seem to influence corruption in a systematic manner, not in general, nor for any specific religion. 

All in all, the results present many anomalies to established theories, and imply many suggestions for further research. First of all, the positive (corruption-decreasing) influence of material threat on corruption demands theory describing the precise influence of psychological threat mechanisms on corruption. Specifically, psychological threat mechanisms could be formalized and integrated into a framework such as Akerlof and Kranton (2000) or Carvalho (2016). Additionally, the hypotheses in this study relating psychology to economic outcomes encompass only a very small, specific domain of psychology. Given the robustness of these results, they perhaps warrant a broader incorporation of norms, beliefs and psychological states of affairs that in turn impact the workings of institutions, in economic models. 

My evidence with regards to the hierarchical religions thesis presents many confusing results, contradicting, to a certain extent, previous studies (LaPorta et al., 1997). On the one hand, religions such as Orthodox and Catholic Christianity, and Islam, seem to have a consistent (corruption-increasing) influence, even when controlled for many other factors deemed relevant according to the theoretical and empirical literature. The results of the enduring significance of religious shares as a predictor of corruption are surprising, especially in light of the findings of Ko and Moon (2014), who show that people belonging to the same religion do not carry the same norms. On the other hand, in many specifications, other religions deemed not hierarchical also showed a significant negative (corruption-increasing) influence. Further research perhaps needs to address these anomalies from an anthropological point of view, explaining, perhaps, why the ‘hierarchical religions’ still influence corruption, despite the absence of similar norms among adherents of the same religion. That also makes sense, given the finding that religious orthodoxy does not systematically influence corruption either, not in general, nor for specific religions. Finally, my results showed a strong and consistent impact of democracy on corruption, confirming previous results (Treisman, 2000; Kolstad and Wiig, 2015), but democracy did not influence the relationship between religious freedom and corruption, in contrast to Sommer et al., (2012). Future theory and empirical research could suggest and test different ways in which norms and values interact with institutions.

Of course, this research also features some important drawbacks and limitations: all theories were tested on a dataset of panel data, with country-averaged aggregates of individual-level variables. This prevented me from investigating interactions between country-level and individual-level variables, and from estimating what proportion of the variance is due to individual-level factors. Furthermore, although not very likely, increases or decreases in country-level averages might not reflect changes in individual attitudes. Additionally, portions of the data used had limited availability. Hence, the sample size in some analyses is quite small, and only limited statistical inference can be made. However, despite small sample size, statistically significant results were generally obtained, which is remarkable in light of the fact that GEE procedures provide for robust standard errors. 

Finally, standard limitations apply: I made a selection of control variables based on robustness in previous empirical research (Serra, 2006), but naturally, some variables showed to be of influence in the literature were left out. Hence, these estimates can be prone to omitted variable bias and should be taken with caution. However, a great number of robustness tests showed general robustness of parameter estimates of interest to i) changes in the methodology, i.e. switching from GEE to RE models, ii) changing the correlation structure, and iii) omitting and adding several control variables suspected to be endogenous or multicollinearity. The availability of data for some variables is concentrated in one region, and around one period: Europe, in the beginning of the 21st century. Relationships that hold within Europe might not hold within the wider world, or relationships that do not hold within Europe, might hold within the wider world, due to Europe’s specific economic and cultural context. Hence, there might be some concern regarding generalizability of the results. Thus, once data availability permits, similar analyses should be conducted in the wider world.
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[bookmark: _Toc456792692]Appendix A: Factor analysis
For hypothesis 1 and 2, I reduce a selection of variables to one variable, by means of a technique called factor analysis. Factor analysis is a dimension reduction tool, i.e., it constructs a set new variables (‘factors), smaller than the original set of variables, that contain as much as possible of the variance present in the selected variables. Factor analysis requires an extraction method, i.e. a statistical procedure used to determine the relative contributions of each variable to the factor. The extraction method that I use is principal component analysis (PCA). A few relevant statistical tests exist, of which one gives an indicator of the fitness of a selection of variables for factor analysis (Kayser-Meyer-Olkin Measure of Sampling Adequacy), and a test (Bartlett’s sphericity test) regarding whether the correlation matrix of the variables selected for FA is actually an identity matrix (i.e. the correlation between all factors is zero).  A good set of variables should have some degree of correlation, but not near -1, 0 or 1, because it makes no sense constructing factors from variables that have either everything in common (with a correlation of -1 or 1), or nothing in common (with a correlation of 0). 

The Bartlett’s sphericity test tests the null hypothesis that the correlation matrix is actually an indentity matrix. Hence, the test statistic should differ significantly from zero for the set of variables to be factorable. The Kayser-Meyer-Olkin measure of sampling adequacy measures the level of variance two or more variables share as a share of total variance in the variables. It ranges from 0-1, and commonly (e.g. Hair et al., 2006), a test statistic above 0.6 would be require for two variables to be factorable. I will report these two statistics, and, once factors are extracted, the amount of variance in the set of variables the retained factor explains. In all cases, only 1 factor was retained. 

For hypothesis 1a, I extract a factor, ‘cultural threat’ out of three country averaged-responses to the questions ‘qualification for immigration: Christian background’, ‘qualification for immigration: be white’ and ‘Better for country if everyone shares the same customs and traditions. The first two variables range from 1-10, and the latter ranges from 1-4, where 1 represents full disagreement/not at all important and 10 (4) represents full agreement/very important. 

Also, for hypothesis 1b, I extract a factor ‘material threat’ out of five country-averaged responses to the questions ‘Immigrants take away or create new jobs’, ‘Immigrants take out more than they put in or less’, ‘Immigration good or bad for a country’s economy’, ‘Allow many/few immigrants from poorer countries in Europe’ and ‘Allow many/few immigrants from poorer countries outside Europe’. The former three range from 1-10 and the latter two from 1-4, where 1 represents full disagreement/very bad/take away/very few and 10 (4) means full agreement/very good/create/a lot. 

For hypothesis 2, I extract a factor, ‘Hierarchy’ out of two variables: Individualism and Power Distance, both taken from the Hofstede (1980) cultural dimensions. Individualism and Power Distance both range form 0-100, where 0 represents minimum Individualism (Power Distance), and 100 maximum Individualism (Power Distance). In each analysis, one factor was retained, and included as a predictor in the analysis as ‘cultural threat’, ‘material threat’ and ‘hierarchy’ respectively. Table A provides relevant statistics for all of these retained factors. 



	Table A: Factor analyses conducted and relevant test statistics

	Variables factored:
	Bartlett’s sphericity
	KMO 
	% of variance expl. 

	H1a: 
Qualification for immigration: Chr. Background
Qualification for immigration: be white
Better for country if everyone shares same customs and traditions
	49.574***
(0.000)
	0.713
	71.741%

	H1b: 
Immigrants take away or create new jobs
Immigrants take out more than they put in or less
Immigration good or bad for a country’s economy
Allow many/few immigrants from poorer countries in Europe
Allow many/few immigrants from poorer countries outside Europe’
	200.593***
(0.000)
	0.678
	68.087%

	H2:
Individualism
Power Distance
	511,411***
(0.000)
	0.578
	81.076%



From the table, it becomes clear that all sets of variables pass Barlett’s test of sphericity, and cultural and material threat both pass the 0.6 criterion of the KMO measure. The factor hierarchy, consisting of Individualism and Power Distance, does not, but despite of this, the factor can explain a large amount of variance in both variables. Hence, I retain this factor in the remainder of the analysis. For robustness, I also construct measures of Hierarchy according to the following specification: 



[bookmark: _GoBack]where . Thus, I construct weighted averages. These generally performed inferior to the retained factor, without exceptions. Hence, these results are unreported, except for the case of q=0.5. 
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When testing hypothesis 1, I am able to construct cultural and material threat only for a limited number of countries, due to data availability. Cultural and material threat are constructed by factoring an index of questions from the European Social Survey. The broader World Values Survey does feature some questions similar to the ones posed in the European Values Survey, but not enough to construct similar indices across both surveys. Thus, he countries present in the analysis are the EU28, Israel, and Switzerland. Thus, hypothesis one is tested in a subsample featuring only these countries. In table B1, the correlation matrix relevant to the main analysis is presented. 

	Table B1: Correlation matrix for Hypothesis 1

	
	TI Corr
	Cult Threat
	Mat Threat
	Log GDP/cap
	% pop. Migration important
	Migration rate
	British col. Heritage
	Unint. democracy
	Global. index

	TI Corr
	1.000
	
	
	
	
	
	
	
	

	Cult Threat
	-0.767
	1.000
	
	
	
	
	
	
	

	Mat. Threat
	0.638
	-0.752
	1.000
	
	
	
	
	
	

	Log GDP/cap
	0.786
	0.815
	0.558
	1.000
	
	
	
	
	

	% pop. Migration important
	0.330
	-0.396
	0.175
	0.423
	1.000
	
	
	
	

	Migration rate
	0.331
	-0.269
	0.047
	0.332
	0.046
	1.000
	
	
	

	British col. Heritage
	0.094
	0.051
	-0.178
	0.038
	0.288
	0.073
	1.000
	
	

	Unint. Democracy
	0.681
	-0.737
	0.499
	0.549
	0.367
	0.239
	0.057
	1.000
	

	Global. Index
	0.778
	-0.461
	0.216
	0.825
	0.174
	0.311
	-0.015
	0.572
	1.000




When testing hypothesis 2, I construct hierarchy from the Hofstede measures of Power Distance and Individualism. These dimensions are available for a broad range of countries, from all continents. Hence, this hypothesis is tested in a somewhat more general sample than hypothesis 1. Power Distance, Individualism and Hierarchy are all included as a time-invariant variable in the statistical analysis, otherwise the analysis could not estimate models other than on cross-sectional data. Now, the variation captured in the (time-variant) control variables ensures better parameter estimates and more precise inference. The relevant correlation matrix for the main analysis is provided below. The % of the population belonging to each religion (referred to as religious shares in the main text), whose precise coefficient estimates are omitted in the main text for brevity’s sake, are also included.  I show the correlation matrix with the two measures of Hierarchy used in the analysis. In the table, Hierarchy=0.5*PWD+0.5*IND, while Hierarchy_2 represents the hierarchy measure as retained factor from the Factor Analysis. Squared terms, while present in the analysis, are excluded from the table. 
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	Table B2: Correlation matrix for Hypothesis 2


	
	TI Corruption index
	Individualism
	Power Distance
	Hierarchy
	Hierarchy_2
	GDP per capita
	British colonial heritage
	Uninterrupted democracy
	Globalization index
	% Muslims
	% Catholics

	TI Corruption Index
	1.000
	
	
	
	
	
	
	
	
	
	

	Individualism
	0.625
	1.000
	
	
	
	
	
	
	
	
	

	Power Distance
	-0.671
	-0.612
	1.000
	
	
	
	
	
	
	
	

	Hierarchy
	0.008
	0.507
	0.360
	1.000
	
	
	
	
	
	
	

	Hierarchy_2
	0.719
	0.900
	-0.780
	0.081
	1.000
	
	
	
	
	
	

	GDP per capita
	0.786
	0.623
	-0.600
	0.078
	0.678
	1.000
	
	
	
	
	

	British colonial heritage
	0.094
	0.160
	-0.110
	0.070
	0.150
	0.038
	1.000
	
	
	
	

	Uninterrupted democracy
	0.681
	0.643
	-0.665
	0.037
	0.728
	0.549
	0.057
	1.000
	
	
	

	Globalization index
	0.778
	0.621
	-0.504
	0.178
	0.632
	0.725
	-0.015
	0.572
	1.000
	
	

	% Muslims
	-0.326
	-0.206
	0.294
	0.078
	-0.278
	-0.260
	0.121
	-0.277
	-0.298
	1.000
	

	% Catholics
	0.0822
	-0.046
	0.038
	-0.012
	-0.047
	0.146
	-0.274
	0.110
	0.200
	-0.487
	1.000

	% Protestants
	0.277
	0.364
	-0.451
	-0.064
	0.453
	0.086
	0.271
	0.223
	0.063
	-0.371
	-0.057

	% Orthodox
	-0.089
	-0.113
	0.225
	0.114
	-0.188
	0.042
	-0.131
	-0.079
	0.106
	-0.095
	-0.254

	% Hindu
	-0.004
	-0.037
	0.136
	0.105
	-0.096
	-0.015
	0.256
	0.072
	-0.039
	-0.026
	-0.105

	% Zoroastrians
	0.054
	0.181
	-0.116
	0.087
	0.165
	-0.010
	0.172
	0.090
	-0.013
	0.092
	-0.027

	% Buddhist
	-0.007
	-0.203
	0.068
	-0.166
	-0.151
	-0.036
	0.012
	-0.019
	-0.103
	-0.148
	-0.201

	% Jewish
	0.096
	0.078
	-0.267
	-0.201
	0.192
	0.113
	0.119
	0.203
	0.100
	-0.042
	-0.052

	% Confucians
	0.0388
	-0.220
	0.152
	-0.093
	-0.207
	0.097
	0.077
	0.079
	0.085
	0.023
	-0.112

	% Sikhs
	0.142
	0.157
	-0.014
	0.171
	0.095
	0.072
	0.198
	0.265
	0.098
	-0.032
	-0.054

	% Bahais
	-0.094
	-0.140
	0.178
	0.031
	-0.177
	-0.074
	0.226
	-0.148
	-0.123
	-0.113
	-0.060








	Table B2: Correlation matrix for Hypothesis 2


	

	% Protestant
	% Orthodox
	% Hindu
	% Zoroasterians
	% Buddhist
	% Jewish
	% Confucians
	% Sikhs
	% Bahais

	TI Corruption index
	
	
	
	
	
	
	
	
	

	Individualism
	
	
	
	
	
	
	
	
	

	Power Distance
	
	
	
	
	
	
	
	
	

	Hierarchy
	
	
	
	
	
	
	
	
	

	Hierarchy_2
	
	
	
	
	
	
	
	
	

	GDP per capita
	
	
	
	
	
	
	
	
	

	British colonial heritage
	
	
	
	
	
	
	
	
	

	Uninterrupted democracy
	
	
	
	
	
	
	
	
	

	Globalization index
	
	
	
	
	
	
	
	
	

	% Protestants
	1.000
	
	
	
	
	
	
	
	

	% Orthodox
	-0.216
	1.000
	
	
	
	
	
	
	

	% Hindu
	-0.049
	-0.073
	1.000
	
	
	
	
	
	

	% Zoroastrians
	-0.030
	-0.038
	-0.016
	1.000
	
	
	
	
	

	% Buddhist
	-0.152
	-0.097
	0.071
	-0.027
	1.000
	
	
	
	

	% Jewish
	-0.057
	0.000
	-0.021
	-0.003
	-0.027
	1.000
	
	
	

	% Confucians
	-0.020
	-0.066
	0.107
	-0.020
	0.179
	-0.018
	1.000
	
	

	% Sikhs
	-0.037
	-0.050
	0.563
	0.331
	-0.011
	-0.006
	-0.026
	1.000
	

	% Bahais
	-0.265
	-0.119
	0.221
	-0.037
	-0.062
	-0.037
	0.083
	-0.040
	1.000


 

Hypothesis 3 is split into two parts: hypothesis 3a, concerning the influence of religious freedom on corruption. This data is available for (nearly) all countries across the globe and there should be no issue of sampling too much from a particular region or culture. The relevant correlation matrix to these analyses will be reported in table B3. Hypothesis 3b, on the other hand, required 3 distinct indices, the Rainbow Index (available for countries geographically in Europe, including Turkey, Russia, Georgia, Armenia and Azerbaijan), the WIMF (available for the entire world), and data from the Eurobarometer, which uses the % of the population in favor of gay marriage (available for EU countries only). Hence, these are quite distinct subsamples. The Rainbow Index and the Eurobarometer data cover the same countries, so they should be roughly similar in characteristics. Hence, I choose to report only the correlation table relevant to the analysis of Corruption using the Rainbow Index. Furthermore, I report the correlation matrix relevant to the analyses using the WIMF. The WIMF is available for all countries, and the analyses using all countries should show a different correlation structure from the analyses conducted on European countries only. The analyses using WIMF should be the most representative of all, because the sample contains countries all over the world. I report the correlation matrix relevant to the analysis using the Rainbow Index as independent variable in table B4 (and thus, conducted on European countries). Then, in table B5, I report the correlation matrix relevant to the analysis with the WIMF as independent variable (and thus, conducted in a global sample). For brevity’s sake, I exclude correlations of religious shares from the tables, as the correlation matrices with religious shares included look very similar to the correlations among them provided in table B2.

	Table B3: Correlation matrix for Hypothesis 3a

	
	TI Corruption index
	Religious regulation
	Religious discriminatino
	Uninterrupted Democracy
	Democracy index
	Log GDP per capita
	Globalization Index
	British colonial heritage

	TI Corruption Index
	1.000
	
	
	
	
	
	
	

	Religious Regulation
	-0.258
	1.000
	
	
	
	
	
	

	Religious Discrimination
	-0.144
	0.712
	1.000
	
	
	
	
	

	Uninterrupted Democracy
	0.714
	-0.209
	-0.148
	1.000
	
	
	
	

	Democracy index
	0.780
	-0.476
	-0.396
	0.628
	1.000
	
	
	

	Log GDP per capita
	0.785
	-0.141
	0.022
	0.587
	0.664
	1.000
	
	

	Globalization index
	0.787
	-0.177
	-0.076
	0.574
	0.745
	0.843
	1.000
	

	British colonial heritage
	0.096
	-0.060
	0.004
	0.063
	-0.014
	-0.001
	-0.017
	1.000




	Table B4: Correlation matrix for Hypothesis 3b using the Rainbow Index (European countries)

	
	TI Corruption index
	Uninterrupted democracy
	Democracy index
	Rainbow index
	Log GDP per capita
	British colonial heritage
	Globalization index

	TI Corruption Index
	1.000
	
	
	
	
	
	

	Uninterrupted democracy
	0.681
	1.000
	
	
	
	
	

	Democracy index
	0.785
	0.674
	1.000
	
	
	
	

	Rainbow Index
	0.726
	0.621
	0.720
	1.000
	
	
	

	Log GDP per capita
	0.786
	0.769
	0.840
	0.689
	1.000
	
	

	British colonial heritage
	0.094
	0.322
	0.096
	0.258
	0.145
	1.000
	

	Globalization index
	0.778
	0.614
	0.820
	0.674
	0.848
	0.113
	1.000



	Table B5: Correlation matrix for Hypothesis 3b using the WIMF (global sample)

	
	TI Corruption index
	Uninterrupted democracy
	Democracy index
	WIMF
	Log GDP per capita
	British colonial heritage
	Globalization index

	TI Corruption Index
	1.000
	
	
	
	
	
	

	Uninterrupted democracy
	0.725
	1.000
	
	
	
	
	

	Democracy index
	0.780
	0.641
	1.000
	
	
	
	

	WIMF
	0.486
	0.431
	0.667
	1.000
	
	
	

	Log GDP per capita
	0.793
	0.589
	0.678
	0.397
	1.000
	
	

	British Colonial Heritage
	0.092
	0.064
	-0.035
	-0.295
	0.001
	1.000
	

	Globalization index
	0.806
	0.567
	0.774
	0.536
	0.835
	-0.024
	1.000




