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Abstract: 
 
This paper investigates the relationship between different religious groups and income inequality. In 
particular, we examine whether different religious groups (Christianity, Islam, Judaism and Buddhism) 
have an impact on income inequality in a global perspective. Furthermore, this paper also sheds light on 
the effects of major religious sub-groups (Christianity and Islam) on income inequality. Using data for 
130 countries from 1970 to 2013, we estimate a panel data model, controlling for religious beliefs, 
savings rate, arable land rate and age-dependency ratio. Our results indicate that religion plays an 
important role in explaining income inequality. In particular, we found that Islam and Judaism reduce 
income inequality while in general, Christianity and Buddhism increases inequality. However, the 
effects from sub-groups of Christianity on inequality are mixed; in particular, Anglican and Orthodox 
significantly reduce inequality while the effect from Catholic and Protestant is opposite. These findings 
are robust to different measures of inequality and alternative estimation techniques that take care of 
endogeneity.  

JEL Codes:  C31, D24, O49 

Keywords: Income inequality, religion, religious beliefs, panel data.  

 

1. Introduction   
 

In the past two decades, many researchers have shown the interest in the relationship between 

religion and economic development (see e.g. Keister 2003, 2008, 2014; Crowe 2008). However, 

available literature does not adequately investigate the direct relationship between religion and 

income inequality, this paper fills the gap by providing theoretical arguments and empirical analysis 
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about the relationship between the two variables. Moreover, this paper also considers the effect of 

different religious groups on income inequality in a global perspective.  

As far as we know, the relationship between religion and inequality has not been covered directly, 

there are few studies available in the literature who have examined the link between, religious 

affiliation and social inequality across different religious groups2,  religion and education (Chiswick, 

1988; Darnell and Sherkat, 1997; Lehrer, 1990; Keister, 2003 and 2008), religion and wealth (Leslie, 

1996), religious affiliation and income (Gockel, 1969), religion and economic development 

(Weber,1905; Azzi and Ehrenberg, 1975; Barro and McCleary, 2003 and 2006 ), religion and gender 

inequality (Ellison and Bartkowski, 2002), religion and labour market (Sherkat and Darnell, 1999), 

religion and saving behaviour (Keister 2003, 2008, 2014; Crowe 2008), but not between religion and 

income inequality. Weber (2002) is one of the very few studies that considered this relationship in a 

systematic way but did not consider all major religious groups. Hence we attempt to contribute to the 

current literature by providing concrete empirical evidence on this matter. 

Since religious groups are heterogeneous and religious affiliation may have a differential impact on 

income and economic status, therefore, it is expected that impact of religion on income inequality 

may differ across different religious groups.3 For instance, Jewish family owns substantially more 

financial assets than other families because they have a tradition to encourage human capital 

investment (Brenner and Kiefer 1981). On the other hand, conservative Protestant is likely to be 

relatively poor because their traditional attitudes have translated into relatively high fertility rates 

which reduce wealth (Lehrer, 1999; Keister, 2003). In Islam, more conservative (traditional) people 

have much more focus on religious activities than the liberal one. That is why in a traditional family, 

one family head is responsible for the well-being of other family members. His /her immediate 

income is distributed not only to other family members but also on close neighbour and relatives. 

Consequently, the wealth of that family is distributed equally among the members of that group 

(Shafi, 1969; Pryor, 1985). On the other hand, more liberal and modern Muslim families have more 

individualism and are more self-centred, which resulted in unequal distribution of wealth in that 

community. In most of the Islamic countries like Pakistan, Malaysia, Saudi Arabia, and the Sudan, 

Zakat is compulsory for certain groups which is given to the people who are underprivileged (below 

the poverty line), this subsequently reduces income inequality (Jehle, 1994; Kuran, 2004). In some 

religions, the religious belief makes the members of that religion more self-centred. For example, in 
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Buddhism, there is limitless power to individual kings and the fundamental belief that says “one is its 

own master” (Hori, 1962; Chakravarti, 1986; Ardelt, 2008). This religious belief emphasizes on 

individualism, which makes them care less about others in the community. Additionally, in 

Christianity especially Catholic and small percentage of the secular group in Islam only cares about 

themselves (Kern, 1988 and Aras and Caha, 2000). Moreover, there are some indirect effects of 

religions on income inequality through the channels of institutions and policies which might affect 

inequality. For instance, choice of education (in school and universities) and distribution of wealth 

and income is dependent on religious beliefs and institutional setting which ultimately affect the 

earnings by different religious groups (Picketty, 2014). This means a religious belief may alter the 

level of income inequality in the community.  

In order to see as clearly as possible the relationship between religion and inequality, further analysis 

is needed to determine both the existence of this relationship in general, and the direction of this 

relationship across different religious groups and sub-groups, as the current theoretical and empirical 

literature provides an argument in favour of a heterogeneous effect of religion on income inequality 

(see e.g. Keister 2003, 2008, 2014; Crowe 2008). Keeping in view the importance of this topic, this 

study contributes to the under researched religion-inequality nexus in the current literature in mainly 

four ways: (1) we provide concrete empirical evidence of the existence of this relationship. (2) The 

analysis in this paper also shed light on the different effects of religion on inequality from various 

religious groups. (3) We explore not only the effects of the four major religions (Christianity, 

Judaism, Buddhism and Islam) on inequality but also explore the effects of sub-groups of specific 

religions (for e.g., Protestant and Catholics in Christianity and Sunni and Shia in Islam) on inequality.  

(4) We also address the potential endogeneity of religion in the relationship between religion and 

inequality by using estimation techniques (such as system GMM, Mundlak and Haunsmann- Taylor) 

that take care of this issue. This addresses the lack of treatment of endogeneity of religion in the 

current literature that research on this matter. 

In general, we found that Judaism and Islam reduce inequality while Christianity and Buddhism 

increase income inequality. However, we found the effects on inequality from different Christian 

sub-groups to differ, in particular, Anglican and Orthodox reduce income inequality, while the effect 

from Catholic and Protestant is opposite. Moreover, we also found other religions such as Syncretic, 

Animism to also influence inequality significantly. These findings are robust to different measures of 

inequality, different estimation techniques that take care of endogeneity and the exclusion of control 

variables. The remainder of the paper is organized as follows. Section 2 provides the theoretical 

foundation and discusses some selected literature. The data and variables, identification issues and 



empirical findings are presented in Section 3. The robustness check for the main results is offered in 

Section 4. Section 5 concludes the study.  

2. Theoretical Foundation and Literature   
 

The theoretical foundation of the link between religion and economic inequality starts from Weber 

(1905, [1930], 2002), who argues that religiosity plays a key role in defining social status and 

income inequality. Weber’s work based on Protestant Ethic and Spirit of Capitalism argues that 

religious affiliation changes the national patterns of economic condition.  

Pioneer work by Gockel (1969) addresses the issue of income differences among 13 religious groups. 

Using regression approach, he describes that that differences in the composition of these groups in 

terms of education, occupation, race, regions and size of place largely explain the difference in 

family income. Furthermore, he also observes the significant income differences between Jewish and 

Presbyterian even after controlling for same level of education and occupation. Moreover, some 

religious groups differ in their racial, regional, or urban-rural compositions; receive education which 

differs in quality and skill requirements that may affect their wage.  

Another study by Coleman (1990) also offered a theoretical explanation on how religious ideology of 

an individual connected with individual orientations, which in turn influence individual behaviours 

and group differences with respect to income. Lehrer (2009), Burstein (2007) and Keister (2008) 

gave theoretical reasoning that behaviour of the members of certain religious group is similar in 

many ways (for example, relationships between parents and their children, decision about family size, 

gender role in household, labour force participation, and choice of occupations). These behaviours 

affect income, savings and wealth. Likewise, Herberg (1983) claimed that affiliation with mainline 

Protestant (conservative, black Protestant), Roman Catholic, Jewish, or other religious groups 

strongly affect the well-being and economic status of the relevant group members.  

Similarly, available theoretical literature also connects religion with cultures, such as Huntington 

(1996), Landes (1999), Inglehart and Baker (2000), Weber (1930) and Barro and McCleary (2003). 

According to them, religion is an important dimension of culture which not only affects the growth 

but also the income levels of the group members. A parallel argument is also stated by McCleary and 

Barro (2006). The connection between religion and socio-economic variables (such as decision about 

marriages, labour force participation, and educational attainment) also discussed by Azzi and 

Ehrenberg (1975), Lehrer (1995, 1996 and 1999) and Huber (2005), Keister (2003, 2008).  



Role of religion in education is discussed by Sherkat and Ellison (1997). Using data from youth 

parent socialization panel study their results show that there is a significant negative effect on 

educational attainment above and beyond social background. According to their results, Protestant 

cultural orientations and fundamentalist Christianity discourages their members from pursuing 

advanced degrees in higher education which ultimately affect income inequality across different 

religious groups. 

By using World Value Survey data, Norris and Inglehart (2004) test the secularization hypothesis 

and conclude that world is becoming more religious but rich societies becoming more secular. 

Furthermore, they also argue that economic inequality as measured by the Gini coefficient is strongly 

related to religiosity. Additionally, their results show that religiosity decreases with the increase in 

welfare systems such as health-care, unemployment insurance, pension plans, and job security etc. 

On the other hand, religiosity is high in the societies where the fertility rate is high, life expectancy is 

low, and infant mortality rate is high. 

With regards to developed and developing countries, some researchers analysed the impact of 

religions on income. For example, Bettendorf and Dijkgraaf (2010) examined the influence of 

religion on income for 25 western countries, they found that religiosity (church membership) reduces 

income inequality in high-income countries while increases inequality in low-income countries. 

However, the results with respect to low and high income countries might be misleading because 

they did not incorporate the difference between the former communist and capitalist countries, or the 

difference between traditional and post-materialist countries. On the other hand, the influence of 

Islam on economic institutions is presented by Pryor (2006) for developing countries. Using 44 

indicators for economic institutions they found that share of Muslims in the population is inversely 

related to the percentage of firms offering training to their workers. Additionally, they also found 

that the share of Muslims is positively related to the ratio of literate females to literate males in the 

adult population and happiness. Based on their results, Islam as a religion has relatively little impact 

on the economic institutions.  

The socioeconomic inequality among American religious groups is studied by Smith and Robert 

(2005) in order to update the descriptive knowledge. Particularly, they used General Social Survey 

data on educational, income, and job status inequality from over a 16-year period, from the early 

1980s to the late 1990s. Based on their results, socioeconomic inequality in the American religious 

system has been quite persistent and stable. However, there is a need to further analyse which 

religious groups have contributed towards income inequality. 



An empirical study by Jacob and Thomas (2007) examined the effects of religious attitudes (beliefs, 

participation and preference) on economic development. Using a large-scale international survey on 

values and religious behaviour, they estimated both cross-section and panel data models. After 

controlling for institutions, geography and trade, their results described that religion plays an 

important role in economic development. Besides, they also found that countries with moderate 

religious values tend to have higher income levels than countries on both ends of the religious scale. 

However, this study does not reveal the effect of different groups of religion on income which would 

be interesting to investigate.  

North, Orman and Gwin (2013) analyse the statistical relationship between a country’s largest 

religious group and its level of rule of law and corruption. For a sample of 207 countries, they find 

that rule of law and corruption are both connected with a country’s religious heritage, thereby 

partially explaining the association between religion and economic growth. Furthermore, they find 

that for the countries where a larger share of the population was Protestant, Catholic, or Hindu in 

1900 and for the countries where a larger share of the population was Asian ethno-religion in 2000, 

experienced the strongest rule of law in 2004. Likewise, for the countries where a larger share of the 

population was Protestant in 1900 have low corruption in 2004 while the countries that were 

Orthodox Christian in 1900 experienced a higher level of corruption. In general, their findings 

propose that there may be significant differences in how a country’s largest religion affects its 

economic growth which need to address in the future study. 

Keister and Eagle (2014) theoretically explain how religion affects inequality and how individual 

status of being wealthy or poor depends on the status of a religious group to which they belong to, 

however, no empirical evidence has been offered by them. Their findings confirm that micro-level 

process has a strong link between religion and individual and family income level. With the help of 

social balance theory, they argue that there is a process by which individuals and the groups to which 

they belong can remain wealthy or poor. For example, individual orientations toward education, 

work, financial issues, and family decisions are also affected by group-level religious ideology. 

Additionally, a childhood religion refers to affiliations, belief, practice, congregation traits, and the 

broader religious environment (Keister 2008 and Smith and Faris, 2005). 

Michalopoulos, Naghavi and Prarolo (2014) provide a conceptual framework about Islamic 

economic doctrine. They argue that there is a strong link between trade opportunities across 

geographically unequal territories and the modelling the Islamic economic doctrine. Moreover, they 

also explain that in such an environment it is useful to form an economic system of income 



redistribution containing income transfers in return for a safe way to perform trade activities. 

However, within the Muslim societies, a major share of wealth is accumulated by richer and 

wealthier community who has the power to change the shape of economic trajectory of Islamic land.  

  

Recent surveys by Lyer (2016) present a comprehensive analysis on the economics of religion. His 

analysis not only covers the historical and, sociological perspective but also incorporates the 

interpretation by the global and modern world. Lyer identifies several factors that influence the 

economics of religion, such as new developments in theoretical models including spatial models of 

religious markets, empirical work related religious behaviour, models that assume religion as an 

independent rather than as a dependent variable; and a lot more work on religion outside the Western 

world. However, the empirical side of such analysis is scared in the literature. 

Based on the above theoretical and empirical arguments, it’s clear that there’s a gap in the literature 

regarding empirical evidence on the impact of religion on inequality, this paper, therefore, aims to 

bridge this gap by providing more concrete evidence on this subject. 

3. Empirics 

3.1 Data 

We collect unbalanced panel data on inequality, religious beliefs, savings rate, arable land rate and 

age-dependency ratio for 130 developed and developing countries from 1970 to 2013. Detailed data 

sources can be found in the appendix (A3). The detailed discussions on the variables are the 

following: 

3.1.1 Inequality 

Inequality is measured in three ways: (1) the World Bank’s market Gini, which is based on gross 

income (income before taxes and transfers); (2) the top 10% income share; and (3) the top 20% 

income share. The downside of using the top 10% and 20% income share is that it does not account 

for income inequality at the lower end of the distribution (see e.g. Madsen et al., 2017); however, it 

has the advantage over the Gini in that it measures the income share of the rich elite and, therefore, 

the resources available to the elite to potentially hamper equality. The baseline regressions are based 

on World Banks’s Gini data, while the results based on top 10% and top 20% income share are 

presented in the robustness section.  

 



3.1.2 Religious Beliefs 

We measure religion by the percentage of the population that belongs to a certain religious group. 

The data are obtained from the “World Religion Dataset (v1.1)” provided by the “Correlates of War” 

project (Zeev and Henderson, 2013). The detailed data source can be found in the Appendix 

(A3). 4Specifically, we gather the data on four main religions: Christianity, Islam, Judaism and 

Buddhism. Within the Christianity, Islam and Judaism group, we also identify the main sub-group 

population. For Christianity, we identify four main sub-groups: Protestant, Catholic, Anglican and 

Orthodox.5 For Islam, we identify the Shia and Sunni groups. For Judaism, we identify the Reformist 

Jews and Conservative Jews. These religions and their denominations included in this study are 

standard to the current literature (see e.g. Bettendorf and Dijkgraaf (2010) and Jacob and Thomas 

(2007)).  

In addition to the four main religious groups, we also include four minor religious groups that are 

less significant due to either their low population or low distribution among world’s countries: Sikh, 

Confucianism, Animism and Syncretic. These religious groups are included to ensure our results are 

not driven by the inclusion of the four main religious groups, and particularly we are interested in 

finding whether different religions have different impact on inequality in terms of both the 

magnitude of impact and the direction of impact. Moreover, we also include irreligion, which is 

defined as the percentage of population in a country that is non-religious. Non-religious population 

include Atheists, Agnostics (people who are unsure whether a deity exists or not) and people who 

generally identify religion as being not important to their life.  

Figures 1 and 2 give some preliminary visualization on the relationships between major religions 

(Christianity and Islam) and inequality (measured as Gini). To produce these graphs, we have taken 

the average values for the religion and inequality variables for each country. These distortions plus 

the use of simple OLS regressions do not hide the fact that there seems to be a positive relationship 

between Christianity and inequality, and a negative relationship between Islam and Inequality. This 

preliminary analysis shows that income inequality increases with Christianity while reduces with 

Islam. The more diverse distribution of countries along the regression line for Christianity versus the 

                                                           
4 World Religion Data set based on population fraction and covers wide range of countries and time period. Al though 
other sources of data on religion also based on population fraction but not as good as the COW data set is. For other data 
set, see “Religion Adherence Data” from Robert Barro at http://rbarro.com/data-sets/. And UN data on religion 
“population by religion” see http://data.un.org/Data.aspx?q=religion&d=POP&f=tableCode%3a28. 
5 There were some issues in order to aggregate the data into appropriate religious families. For example, some sources 
coded Anglicans as Protestants, while other entered multiple Protestant denominations, sometime under different labels. 
Similarly issue is raised with different groups of Islamic religion. Therefore, the project directors and the data managers 
had resolved the issue of multiple ambiguities in the sources (Zeev and Henderson, 2013). 

http://rbarro.com/data-sets/
http://data.un.org/Data.aspx?q=religion&d=POP&f=tableCode%3a28


less diverse distribution of countries for Islam testifies the fact that even though both Christianity and 

Islam are global religions, Christianity as a religious belief is more spread-out globally than the 

religion of Islam. Whether the above stated relationships constitute a causal relationship between 

religion and inequality remain to be checked by more advanced estimation techniques that take care 

of endogeneity as discussed in Section 3.1.4. 

    Figure 1: Christianity and Inequality                  Figure 2: Islam and Inequality 

  

3.1.3 Control Variables (Savings Rate, Age-dependency Ratio and Arable Land Rate ) 

Savings rate is the national savings as a percentage of Gross National Income (GNI), measured using 

the natural resource depletion method. This indicator is obtained from World Bank. Duesenberry 

(1949), in his seminal work, introduces the relative income hypothesis in an attempt to rationalize the 

well-established differences between cross-sectional and time series properties of savings rate. He 

proposes that “for any given relative income distribution, the percentage of income saved by a family 

will tend to be a unique, invariant, and increasing function of its percentile position in the income 

distribution”. Friedman (1957) on the other hand, proposes the permanent income hypothesis. 

According to this view, the cross-sectional correlation between savings rate and income is driven by 

transitory deviations from permanent income, while in the aggregate, most transitory components 

cancel out, leading to the close relation between consumption and income observed in time series 

data. Numerous empirical studies have also established that there’s a potential negative relationship 

between income inequality and savings rate. (see e.g., Dynan et al. (2004), Mayer (1966, 1972), 

Alvarez-Cuadrado and Vilalta (2012)). We, therefore, decided to control savings rate as a potential 

determinant of inequality in our core regressions concerning the relationship between religion and 

inequality. 

Age dependency ratio, taken from the World Bank, measures the ratio of non-working-age 

population (dependents including retired population and minors) to working-age population. In the 
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current literature, demographic change such as aging is found to have significant impact on income 

inequality. For e.g., Guerin (2013) in a policy briefing for the European Commission note that 

“income inequality in Europe is sensitive to population aging, since the elderly face high poverty 

risks and represent a growing share of the population. As pension system come under increased 

strain, meeting the Europe 2020 poverty targets will partly hinge on sustainable pensions.” Other 

studies including Deaton and Paxson (1997), Schultz (1997) and Lam and Levison (1992) contend 

that population ageing leads to an increase in consumption or income inequality, as aging has led to a 

decline in the share of resources going to the elderly (Gruber and Wise (2001)), and that a rise in the 

overall dependency ratio is leading to a decline in social transfers (Razin et al. (2002)). We, therefore, 

decided to include aging (measured as the age dependency ratio) as a control variable for 

investigating the impact of religion on inequality. According to the above studies, we expect age 

dependency ratio might increase income inequality. 

Finally, we also control the ratio of arable land area to total population (arable land area per head) in 

our core regression. Natural resource scarcity has long been argued as a potential determinant of 

income inequality in the current literature. For e.g., Gylfason and Zoega (2002) argue that “increased 

dependence on natural resources and natural resource scarcity tend to go along with less rapid 

economic growth and greater inequality in the distribution of income across countries”. Arable land 

resource has long been a point of contention in the economic development in many developing 

countries, especially those in Africa where the economies are still largely agrarian. Abundant arable 

land resource can reduce the chance of unequal distribution of land, which further reduces the chance 

of income inequality.  

      3.1.4 Identification Issue 

It’s highly plausible that religion is endogenous in its relationship with inequality, since it’s highly 

likely that there exists a third variable that potentially influences both religion and inequality. For 

e.g., On the one hand, Sacerdote and Glaeser (2001) contend that religious attendance in the United 

States rises sharply with education across individuals, but religious attendance declines sharply with 

education across denominations, since education both increases the returns to social connection and 

reduces the extent of religious belief. On the other hand, the seminal work of Neal and Johnson 

(1996), which used the National Longitudinal Survey of Youth (NLSY (1979)), showed that 

“controlling for education achievement shrinks – or altogether eliminates – the wage gap between 

blacks and whites and Hispanics and whites.”  



To address the potential endogeneity issue on religion, we estimate our core model using the system 

GMM estimator. The system GMM estimator (see Blundell-Bond (1998)), uses internal time lags as 

instruments for each endogenous regressor and treat all explanatory variables (including control 

variables) as being endogenous. Due to the concern on the weak instrumentation problem of system 

GMM (see e.g. Bun and Windmeijer (2010)), we also estimate both the Mundlak and Hausman-

Taylor models, which also address the potential endogeneity issue in the robustness checks (See 

section 4 for details). 

Table 1 provides summary statistics and definitions of the key variables in the core regressions. 

While most religion variables have 9,000 observations, due to the lower observations for inequality 

and low matching in the actual regression model, the effective observations in all of our regressions 

range from 2,045 to 2,174. The notable differences between means and standard deviations for our 

inequality variables (𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔, 𝑡𝑡𝑡𝑡𝑡𝑡10 and 𝑡𝑡𝑡𝑡𝑡𝑡20) and the age dependency ratio suggest high variation 

overall. However, it should be pointed out that for all three variables, at least in the time dimension 

and among developed countries, the variation is low for the period 1970-2013, suggesting a 

stationary time series in those periods and for these countries. On the contrary, the religion variables 

and the other two control variables (𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑠𝑠𝑎𝑎𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎) have low variations, suggesting a potential 

stationary time-series for both types of variables. After checking for unit root and co-integration, we 

dismiss the need for a co-integration based error correction model for our core model. A correlation 

table for all core variables and countries involved in core regressions can be found in the appendix 

(A1 and A2 respectively). 

Table 1: Summary Statistics and Variable Definition 

Variables Definition Obs Mean Std. Dev. Min Max 
𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 GINI index 2045 41.476 9.498 16.230 93.7 
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 Income share held by highest 10% 2094 32.515 7.281 17.140 61.490 
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 Income share held by highest 20% 2045 48.050 7.714 29.710 71.050 
𝒂𝒂𝒈𝒈𝒂𝒂 Age dependency ratio (% of working-age 

population) 
2045 68.431 18.734 34.519 110.922 

𝒔𝒔𝒂𝒂𝒔𝒔 Adjusted savings: natural resources 
depletion (% of GNI) 

2045 5.057 7.656 0.000 83.015 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 Arable land (per capita arable land area) 2045 16.867 14.661 0.043 73.389 
𝒕𝒕𝒂𝒂𝒕𝒕𝒕𝒕𝒂𝒂𝒔𝒔𝒕𝒕𝒂𝒂𝒈𝒈𝒕𝒕 % of population that are Protestants 2045 0.097 0.139 0 0.875 
𝒄𝒄𝒂𝒂𝒕𝒕𝒄𝒄𝒕𝒕𝒂𝒂𝒈𝒈𝒄𝒄 % of population that are Catholics 2045 0.331 0.348 0 0.966 
𝒕𝒕𝒂𝒂𝒕𝒕𝒄𝒄𝒕𝒕𝒐𝒐𝒕𝒕𝒐𝒐 % of population that are Orthodox 

Christian 
2045 0.070 0.204 0 0.947 

𝒂𝒂𝒈𝒈𝒈𝒈𝒂𝒂𝒈𝒈𝒄𝒄𝒂𝒂𝒈𝒈 % of population that are Anglican 2045 0.014 0.045 0 0.360 
𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 % of population that are generally 

Christian 
2045 0.549 0.378 0 0.989 

𝒄𝒄𝒕𝒕𝒈𝒈𝒔𝒔𝒂𝒂𝒂𝒂𝒔𝒔𝒂𝒂𝒕𝒕𝒈𝒈𝒔𝒔𝒂𝒂 % of population that are conservative Jews 2045 0.000 0.004 0 0.046 



𝒂𝒂𝒂𝒂𝒓𝒓𝒕𝒕𝒂𝒂𝒓𝒓 % of population that are Reformist Jews 2045 0.000 0.003 0 0.033 
𝒋𝒋𝒂𝒂𝒋𝒋 % of population that are generally Jews 2045 0.010 0.085 0 0.821 
𝒔𝒔𝒔𝒔𝒈𝒈𝒈𝒈𝒈𝒈 % of population that are Sunni Muslim 2045 0.174 0.309 0 0.990 
𝒔𝒔𝒄𝒄𝒈𝒈𝒂𝒂 % of population that are Shi’a Muslim 2045 0.018 0.105 0 0.932 

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 % of population that are generally Muslim 2045 0.224 0.344 0 0.99 
𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒓𝒓 % of population that are generally 

Buddhist 
2045 0.004 0.045 0 0.756 

𝒔𝒔𝒈𝒈𝒔𝒔𝒄𝒄 % of population that are generally Sikh 2045 0.000 0.002 0 0.022 
𝒄𝒄𝒕𝒕𝒈𝒈𝒓𝒓𝒔𝒔𝒄𝒄𝒈𝒈𝒂𝒂𝒈𝒈𝒈𝒈𝒔𝒔𝒕𝒕 % of population that are generally 

Confucianists 
2045 0.000 0.000 0 0.003 

𝒔𝒔𝒔𝒔𝒈𝒈𝒄𝒄𝒂𝒂𝒂𝒂𝒕𝒕𝒈𝒈𝒄𝒄 % of population that are generally 
Syncretic 

2045 0.009 0.059 0 0.700 

𝒂𝒂𝒈𝒈𝒈𝒈𝒓𝒓𝒈𝒈𝒔𝒔𝒕𝒕 % of population that are generally Animist 2045 0.049 0.097 0 0.506 
𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈 % of population that are generally non-

religious 
2045 0.067 0.118 0 0.758 

Notes: The summary statistics given above for each variable (except for, 𝑡𝑡𝑡𝑡𝑡𝑡10 ,𝑡𝑡𝑡𝑡𝑡𝑡20.) are derived from observations 
used in the core estimations using system GMM (i.e. Columns (6) to (10) in Table 2, and Columns (1) to (12) in Table 
A1). Summary statistics for 𝑡𝑡𝑡𝑡𝑡𝑡10 and 𝑡𝑡𝑡𝑡𝑡𝑡20 are derived from the regressions in Columns (1) to (5) and Columns (6) to 
(10) in Table 3 respectively. This is due to the fact that we have an unbalanced panel. The largest time span covered is 
from 1945 to 2013 for religion variables, 1960 – 2013 for 𝑠𝑠𝑔𝑔𝑎𝑎, 𝑠𝑠𝑠𝑠𝑠𝑠 and 𝑠𝑠𝑎𝑎𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎, and 1980 – 2013 for 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔, 𝑡𝑡𝑡𝑡𝑡𝑡10 and 
𝑡𝑡𝑡𝑡𝑡𝑡20. 

3.2 OLS and System GMM results 

For the panel OLS regressions with fixed effects, we attempt to analyse the following equation: 

𝑔𝑔𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖,𝑡𝑡 = 𝛼𝛼0 + 𝛼𝛼1𝑎𝑎𝑎𝑎𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡𝑔𝑔𝑖𝑖,𝑡𝑡 + 𝛼𝛼2𝑋𝑋𝑖𝑖,𝑡𝑡 + 𝛿𝛿𝑖𝑖 + 𝑎𝑎𝑡𝑡 + 𝜖𝜖𝑖𝑖,𝑡𝑡   (1) 

Where 𝑔𝑔𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖,𝑡𝑡  is inequality, 𝑎𝑎𝑎𝑎𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡𝑔𝑔𝑖𝑖,𝑡𝑡  is % of population identified as belong to a specific 

religious group, specifically, we include Christian, Muslims, Buddhist, Jews and Irreligion in the 

core regressions. 𝑋𝑋𝑖𝑖,𝑡𝑡 is a set of control variables including savings rate, age dependency ratio and 

arable land rate. 𝛿𝛿𝑖𝑖 is the country dummy, 𝑎𝑎𝑡𝑡 is the time dummy, and 𝜖𝜖 is the error term. 

Columns (1) to (5) in Table 2 shows results from the panel OLS regressions with fixed effects. It’s 

quite evident that religiosity has a strong influence on inequality. All four major religions 

(Christianity, Islam, Buddhism and Judaism) have a significant impact on inequality, although both 

the direction and magnitude of these impacts differ from one another. In particular, both Christianity 

and Buddhism are found to increase income inequality, whereas the expansion of both Islam and 

Judaism seem to reduce inequality. The effect of reducing inequality by the Christianity seems to be 

much weaker compared with the impact of Buddhism, while the impact of Judaism on reducing 

inequality is slightly stronger than that of Islam. Moreover, irreligion seems to have no impact on 

inequality whatsoever. In all OLS regressions, we include both country and time fixed effects, and 



the significant F-test statistics in both regressions suggest the joint significance of our core religion 

variables and the control variables. 

For the system GMM regressions with fixed effects, we estimate the following equation: 

𝑔𝑔𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖,𝑡𝑡 = 𝛼𝛼3 + 𝛼𝛼4𝑔𝑔𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖,𝑡𝑡−1 + 𝛼𝛼5𝑎𝑎𝑎𝑎𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑡𝑡𝑔𝑔𝑖𝑖,𝑡𝑡 + 𝛼𝛼6𝑋𝑋𝑖𝑖,𝑡𝑡 + 𝑎𝑎𝑡𝑡 + 𝑖𝑖𝑖𝑖,𝑡𝑡   (2) 

Where 𝑔𝑔𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖,𝑡𝑡−1 is the lag of 𝑔𝑔𝑔𝑔𝑎𝑎𝑖𝑖𝑖𝑖𝑠𝑠𝑎𝑎𝑖𝑖,𝑡𝑡 country dummies are not included because System 

GMM already includes country fixed effect. In system GMM regressions, we treat all religion 

variables to be endogenous, as well as “𝑠𝑠𝑔𝑔𝑎𝑎” and “𝑠𝑠𝑠𝑠𝑠𝑠”. The only variable we believe have 

exogenous source of information is 𝑠𝑠𝑎𝑎𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎. In all system GMM regressions, we collapsed the 

instrument sets using the default option: create only one instrument for each variable and lag distance, 

rather than one for each time period, variable and lag distance. By doing so, we have ensured that the 

number of instruments is less than the number of countries. As pointed out by Roodman (2009), too 

many instruments tend to overfit the instrumented variables and bias the results toward those of 

OLS/GLS.  

Columns (6) to (10) in Table 2 show the results from the system GMM regressions. These results are 

consistent with the OLS results in terms of significance and signs on the coefficients. The decreasing 

effect of Islam and Judaism on inequality and increasing effect of Christianity and Buddhism on 

inequality are confirmed here. However, we do notice that the size of the coefficients differ greatly 

for the four major religious groups, with both the reducing effects of Islam and Judaism and the 

increasing effects of Christianity and Buddhism on inequality being significantly smaller under the 

system GMM estimation. We believe these findings are at least partly the results of measurement 

errors on the religious variables, which are also a source of endogeneity; this further justifies the use 

of system GMM as an estimation technique which treats all regressors endogenously. Furthermore, 

this difference could also be caused by the fact that System GMM regressions include lagged 

dependent variable as an explanatory variable. This potentially distorts the size of the coefficients on 

other key explanatory variables, due to the high correlation between lagged dependent variable and 

the dependent variable itself. In all system GMM regressions, our instrument matrix collapsing 

technique ensures that we use less number of instruments than the number of countries. P-values 

from Hansen-J and Difference in Hansen tests indicate that the instruments (first lag of endogenous 

variables plus year dummies) are not over-identified and exogenous. As expected, p-values from 

AR(1) and AR(2) tests suggest that there are high first order autocorrelation and no evidence for 

significant second-order autocorrelation. 



From all columns in Table 2, the control variables all have expected signs were significant. And the 

results are consistent across OLS and system GMM models. The increasing effect of age-dependence 

ratio, as well as decreasing effect of savings rate and arable land rate on inequality, confirm the 

findings of Guerin (2013), Dynan et al. (2004), Mayer (1966, 1972) and Gylfason and Zoega (2002). 

Due to the significance of these control variables, one should interpret the significant coefficients on 

religions as a partial effect rather than the total effect in most cases.  

Moreover, we recognize the fact that to truly control for the endogeneity of religion in a way that 

proves causality would be extremely difficult if not impossible. Since it is entirely based on historical 

path dependence of the development of religious belief itself. The dynamic panel estimator we 

introduced above is our best attempt to tackle this problem. However, without a true exogenous 

source of variation, we have not truly eliminated the effect of endogeneity entirely. At this point, we 

advise readers to interpret the above results with caution in terms of causal relationship. 

In general, how do our results compare with those in the current literature? Our finding on the 

increasing effects of Christianity and Buddhism in general on income inequality are consistent with 

the findings of Lehrer (1999) and Keister (2003, 2014) on Christianity, and Hori (1962), Chakravarti 

(1986) and Ardelt (2008)’s findings on Buddhism. Our results on the decreasing effects of both Islam 

and Judaism on inequality are consistent with Jehle (1994) and Kuran (2004)’s findings on Islam, 

and Brenner and Kiefer (1981)’s findings on the effect of Judaism.  

4. Robustness Checks 

 So far we have attempted to explain inequality by religious beliefs using only one particular type of 

measure of inequality (Gini) and having only explored four major religious groups (Christianity, 

Islam, Judaism and Buddhism). We also have only used one particular type of estimation technique 

(system GMM) to deal with the potential endogeneity problem. There are certainly opportunities to 

explore different types of measures of inequality and religious groups to ensure that our results are 

not driven by the specific choice of measures of inequality and religious groups included. There’s 

also the opportunity to explore alternative estimation techniques to ensure our results are not driven 

by the use of system GMM, as the validity of instrumentation within system GMM is debated in the 

current literature due to the weak instrumentation problem of the system GMM estimator (see e.g., 

Bun and Windmeijer, 2010). Moreover, combining heterogeneous group of developed and 

developing countries in the panel dataset could be problematic, as inequality depends on economic 

development (Kuznets, 1955). Finally, there’s the opportunity to exclude the control variables to see 

whether our results are driven by the inclusion of particular control variables. 



To address these issues, we perform six types of robustness checks in Tables 3, 4, A1 and A2. First, 

we use the income share of the top 10% and 20% as alternative measures of inequality in Table 3. 

We also use real (after tax) Gini and the Herfindahl index as a proxy for inequality in Table 6. 

Second, we use Mundlak as well as the Hausman-Taylor estimation techniques as alternative 

estimation techniques that address endogeneity in Table 4. The Mundlak model estimates random-

effects regression models adding group-means of variables in independent variables which vary 

within groups. The procedure was proposed by Mundlak (1978) as a way to relax the assumption in 

the random-effects estimator that the observed variables are uncorrelated with the unobserved 

variables. Therefore using this technique serves as an alternative way to take care of the potential 

endogeneity problem for the religion variables. On the other hand, the random effect model cross-

check the fixed effects model used throughout the core regressions. The Hausman-Taylor procedure 

fits panel-data random-effects models in which some of the covariates are correlated with the 

unobserved individual-level random effect. The estimators, originally proposed by Hausman and 

Taylor (1981) and Amemiya and MaCurdy (1986) are based on instrumental variables. Thirdly, we 

divide the main sample into different country groups characterized by income (OECD versus non-

OECD) in Table 5. Fourthly, we use religious dummies, which equal 1 if a country within a 

particular year is identified as having a dominant underlying religious group in Table 6.  Fifthly, we 

include religious sub-groups for Christianity, Judaism and Islam, as well as other minor religious 

groups in Table A1. Finally, we exclude all three control variables and benchmark strictly against the 

core model in Table A2. 

Columns (1) to (5) and Columns (6) to (10) in Table 3 report the results estimated using the core 

model (system GMM) for top 10% and top 20% respectively. The significant increasing effects of 

Christianity and Buddhism and decreasing effects of Islam and Judaism on inequality are confirmed, 

albeit when top 20% is used to measure inequality, the increasing effect of Buddhism on inequality 

becomes insignificant. Also, in both cases where top 10% and top 20% are used as measures of 

inequality, irreligion becomes significant and increases inequality. This is not a surprising result, as 

irreligion sparks individualism (Demerath III (1969)), and the latter subsequently facilitate the 

divergence of individual wealth based on the divergence of individual characteristics, much like how 

the ideology of Buddhism drive up inequality. Despite this, due to the insignificant results in the core 

regressions, we like to caution on the conclusion of the potential effect of irreligion on inequality. 

The size of the coefficients on religion is also consistent across the regressions using top 10% and 

top 20%. In general, we do not find significant differences between our core results and the results 

derived from alternative measures of inequality.  



Columns (1) to (5) and (6) to (10) in Table 6 report results from using real Gini and the Herfindahl 

index to measure inequality respectively. In this study, the Herfindahl index is calculated as the sum 

of the squares of the income shares of different income groups within the country, where the income 

shares are expressed as fractions (For detail, see Herfindahl, 1950 and Hirschman, 1980). For the 

construction of Herfindahl index, we used five income classes held different shares of income.6  

Generally, the results support our core results that Judaism and Islam reduce inequality, while 

Christianity and Buddhism increase it, and that the effect of irreligion is insignificant. It’s interesting 

to observe, however, that the magnitude of the effects of all religious groups on inequality become 

much smaller when income redistribution is factored in. This perhaps suggests that income 

redistribution is a much more effective way to reduce inequality than certain religious beliefs. We do 

advise that these results should be interpreted with caution, as most of the real Gini data are only 

available for OECD countries, we do have a few developing countries included (for e.g., Russia and 

Lithuania), but the results should generally be interpreted applicable to the OECD sample. The data 

availability for the real Gini variable is also the reason why we use Gini based on gross income in 

our core sample. 

 Moreover, the coefficients on almost all religious groups are also considerably smaller when the 

dependent variable is changed to Herfindahl index. While the Herfindahl index is an effective proxy 

for inequality (see e.g., Nembua (2007), Rhoades (1995)), the concept nevertheless is based on 

market share, hence, measures inequality stemming from market concentration. The smaller 

coefficients on religiosity in the Herfindahl index regressions, therefore, seem to suggest that the 

impact of religion on income inequality is much bigger than its impact on market concentration. 

Nevertheless, the Herfindahl index regressions confirm the importance of religion in impacting 

different types of inequality. 

                                                           
6 Five income classes: income share held by highest 20%, income share held by second 20%, income share held by third 
20%, income share held by fourth 20%, and finally income share held by lowest 20%. 



Table 2: Religion and Inequality: OLS and System GMM Results 

Notes: The regressions are estimated using the panel OLS fixed effects (both at the country and time 
dimension), heteroskedasticity consistent standard errors, as well as two-step system GMM. The year 
coverage range from 1980 to 2013, z-values are in the parentheses. For system GMM, which uses 
internal lags as instruments and treat all explanatory variables as endogenous, we report the Hansen 
test of over identification, the null hypothesis is that the instruments are valid (i.e. not over-identified). 
We also report the number of instruments (lags) used in the system GMM process and ensure that the 
number of instrument is less than the number of countries. 𝑎𝑎.𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 is the lagged dependent variables. 
See notes in Tables 1 for other information including variable definitions. Significance at the 10%, 5% 
and 1% levels are indicated by *, ** and ***. 

 

      OLS Regressions      System GMM Regressions 
 (1)                 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 
(2)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(3)                
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(4)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(5)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(6)                 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(7)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(8)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(9)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(10)             
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

𝒂𝒂.𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈      0.991*** 
(61.25) 

0.890*** 
(619.77) 

0.989*** 
(139.63) 

0.948*** 
(383.14) 

0.964*** 
(62.72) 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 5.687**   
(2.34) 

    2.221**                   
(2.16) 

    

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 
 

 -40.61*** 
(-6.72) 

    -2.399*** 
(-12.69) 

   

𝒋𝒋𝒂𝒂𝒋𝒋   -79.64***    
(-3.21) 

    -0.895**       
(-2.63) 

  

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕    41.35*** 
(4.70) 

    6.059*** 
(21.54) 

 

𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈     1.538 
(0.65) 

    1.757 
(1.42) 

𝒂𝒂𝒈𝒈𝒂𝒂 0.036*** 
(2.83) 

0.019 
(1.53) 

0.041*** 
(3.21) 

0.048*** 
(3.47) 

0.038*** 
(2.98) 

-0.012 
(-1.37) 

0.080*** 
(72.80) 

0.008 
(1.61) 

0.030*** 
(21.44) 

0.028*** 
(3.16) 

𝒔𝒔𝒂𝒂𝒔𝒔 -0.035 
(-1.37) 

-0.016 
(-0.66) 

-0.029 
(-1.15) 

-0.028 
(-1.09) 

-0.028 
(-1.09) 

-0.005 
(-0.57) 

-0.049*** 
(-79.00) 

-0.033** 
(-2.39) 

-0.032*** 
(-15.84) 

-0.085*** 
(-3.81) 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 -0.096** 
(-2.10) 

-0.096** 
(-2.13) 

-0.082* 
(-1.79) 

-0.107** 
(-2.34) 

-0.085* 
(-1.85) 

0.001 
(0.13) 

-0.011*** 
(-9.39) 

0.002 
(0.55) 

0.001 
(0.71) 

-0.008* 
(-1.85) 

Observation
s 

2170 2170 2170 2170 2170 2045 2045 2045 2045 2045 
No. of 

Countries 
130 130 130 130 130 130 130 130 130 130 

No. of 
Instrument

  

     29 99 29 57 29 

AR(1)       (0.000) (0.000) (0.000) (0.000) (0.000) 
AR(2)      (0.647) (0.611) (0.627) (0.613) (0.570) 

Hansen 
Test of 
Over 

Identificati
 

     30.91 
(0.156) 

101.12 
(0.289) 

31.52 
(0.139) 

51.48 
(0.494) 

31.23 
(0.147) 

Difference 
in Hansen 

Test 

     28.57 
(0.195) 

95.79 
(0.244) 

14.58 
(0.626) 

47.69 
(0.364) 

17.99 
(0.389) 

Country 
fixed effect 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed 
effects 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

𝑭𝑭   5.11     
(0.000) 

 15.09   
(0.000) 

 6.33  
(0.000) 

 9.29   
(0.000) 

 3.84  
(0.004) 

        

𝑹𝑹𝒕𝒕 0.30 0.11 0.22 0.14 0.23      



Table 3: Robustness to Alternative Measures of Inequality 

Notes: See Notes in Tables 1 and 2 for variable definitions and other information. Significance at the 10%, 5% and 1% levels are indicated by *, ** and ***. 

 (1)                 
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(2)               
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(3)                
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(4)               
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(5)               
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(6)                 
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(7)               
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(8)               
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(9)               
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

(10)             
𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 

𝒂𝒂. 𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 1.001*** 
(82.05) 

0.897*** 
(466.47) 

0.995*** 
(128.02) 

0.966*** 
(45.81) 

0.868*** 
(298.10) 

     

𝒂𝒂. 𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕      0.981*** 
(72.93) 

0.890*** 
(619.77) 

0.992*** 
(180.40) 

0.972*** 
(57.54) 

0.935*** 
(400.49) 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 3.841***      
(15.16) 

    2.327***                   
(2.98) 

    

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 
 

 -2.520*** 
(-13.90) 

    -2.399*** 
(-12.69) 

   

𝒋𝒋𝒂𝒂𝒋𝒋   -0.745**     
(-2.49) 

    -0.760***       
(-2.67) 

  

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕    8.849** 
(2.10) 

    0.483 
(0.07) 

 

𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈     3.443*** 
(7.98) 

    7.773*** 
(15.10) 

𝒂𝒂𝒈𝒈𝒂𝒂 -0.008 
(-1.38) 

0.064*** 
(58.60) 

0.002 
(0.50) 

0.014 
(1.54) 

0.068*** 
(51.16) 

-0.003 
(-0.47) 

0.080*** 
(72.80) 

0.008* 
(1.88) 

0.020* 
(1.82) 

0.044*** 
(28.63) 

𝒔𝒔𝒂𝒂𝒔𝒔 -0.011 
(-1.42) 

-0.059*** 
(-58.04) 

-0.030** 
(-2.36) 

-0.013 
(-0.60) 

-0.081*** 
(-20.41) 

-0.011 
(-1.31) 

-0.049*** 
(-79.00) 

-0.040*** 
(-3.11) 

-0.041*** 
(-2.59) 

-0.056*** 
(-18.14) 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 0.007 
(1.17) 

-0.011*** 
(-8.98) 

0.004 
(1.28) 

0.004 
(1.43) 

-0.019*** 
(-9.69) 

-0.000 
(-0.03) 

-0.011*** 
(-9.39) 

0.000 
(0.20) 

0.004 
(1.63) 

-0.012*** 
(-4.64) 

Observations 2094 2094 2094 2094 2094 2045 2045 2045 2045 2045 
No. of Countries 129 129 129 129 129 130 130 130 130 130 

No. of Instruments  29 99 29 15 92 43 99 29 15 92 
AR(1)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
AR(2) (0.325) (0.355) (0.337) (0.318) (0.367) (0.566) (0.562) (0.542) (0.532) (0.551) 

Hansen Test of Over 
Identification 

32.92 
(0.106) 

106.00 
(0.187) 

29.59 
(0.199) 

11.06 
(0.353) 

98.33 
(0.191) 

49.02 
(0.109) 

99.43 
(0.331) 

25.62 
(0.372) 

9.61 
(0.475) 

96.95 
(0.218) 

Difference in Hansen Test 16.85 
(0.464) 

95.91 
(0.241) 

17.37 
(0.429) 

2.67 
(0.446) 

94.07 
(0.135) 

31.57 
(0.438) 

96.92 
(0.219) 

15.21 
(0.581) 

9.54 
(0.389) 

2.95 
(0.889) 

Country and time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



Columns (1) to (5) and Columns (6) to (10) in Table 4 report results from the Mundlak and 

Hausman-Taylor models respectively. The results are robust with the previous section where Islam 

and Buddhism reduces inequality while the effect of Christianity and Buddhism is opposite, albeit 

the impact of Judaism becomes insignificant under the Mundlak model. Another notable change is 

that the size of the coefficients under Mundlak and Hausman-Taylor models are significantly larger 

than those under the system GMM specification. This is probably due to the fact that the system 

GMM, being a dynamic panel model, has potential distorting effect on the size of the coefficients of 

other key variables, when the lagged dependent variable is included as an independent variable, due 

to the high correlation between lagged dependent variable and the dependent variable itself. The 

significant Wald chi-square statistics suggest joint significance, and the R-squared are within 

reasonable range. Overall, these results suggest our core results are robust to different estimation 

techniques that take care of endogeneity. 

Columns (1) to (5) and (6) to (10) in Table 5 report results from the OECD and non-OECD samples 

respectively. In our core sample, 31 countries are OECD members, and 99 are not. It’s clear from the 

results that (1) the decreasing effects of Islam and Judaism, as well as the increasing effects of 

Christianity and Buddhism on inequality, are confirmed again and significant across the developed 

and developing world. (2) It’s interesting to see that these impacts are much stronger in the non-

OECD countries versus the OECD ones. For e.g., both the increasing effect of Christianity and the 

decreasing effect of Islam are more than 3 times as strong in non-OECD countries than in OECD 

countries. The disparity among the Jewish and Buddhist religious groups are smaller but still at 

almost 200%. These results suggest that our core results are not biased by combining the developed 

and developing country sample as the impacts are universally present across different country groups. 

However, the impact of religion on inequality is certainly stronger in developing countries, 

suggesting that religion is more important in the developing world in shaping income inequality. 

Strengthening or undermining the degree of religiosity might be important in the fight of reducing 

inequality in the developing world. 

Column (11) in Table 6 uses religious group dummies rather than the religion variable measured 

based on fraction of population. The religious group dummy under observation equals 1 if it’s the 

dominant religious group in a country in a specific year. From Column (11) it can be seen that 

Hinduism and Syncretic (mixed beliefs) are included in the regression because both religions are 

dominant in isolated numbers of countries. For e.g., Hinduism is only dominant in India and Nepal 

for some years, and that Syncretic is only dominant for China for some years. The reason why we 

don’t include these two religions in our core regressions is also that they are only important for very 



few number of countries in isolated years. We also include irreligion as a dummy since it’s possible 

that a country in a given year is dominantly irreligious. The results again confirm our core results, as 

well as confirming the decreasing effects of syncretism and the increasing effect of Hinduism as 

reported in Table A1. Moreover, Column (12) include all religion variables, excluding the largest 

religious group globally: Christianity, measured by fraction of population belonging to a certain 

religious group, in the same regression. The joint significance of all religious group is largely 

confirmed here, evident by the significance of three out of the four included religious groups: 

Judaism, Buddhism and Irreligion. The insignificance of Islam in this case could still be caused by 

multicollinearity, which causes the overestimation of standard error, and the end result is possible 

false negative results. This practice certainly complements the core model where we include religion 

variables one by one.  

Turning to religious sub-groups and other religions in Table A1, Columns (1) to (4) show results 

from different Christian denominations (Protestant, Catholic, Anglican and Orthodox), Columns (5) 

and (6) show results from different Islamic sub-groups (Shia and Sunni), Columns (7) and (8) show 

results from different Judaism groups (Reformist and Conservatives), and Columns (9) to (12) show 

results from other religions (Confucianism, Animism, Syncretic and Sikh). Perhaps, the most 

surprising results from these regressions are the revelation that not all Christian beliefs have a 

universal increasing effect on inequality. In fact, both Catholic and Protestant are the major Christian 

groups that show up as having a significant increasing effect on inequality, while both Anglican and 

Orthodox have a significant decreasing effect on inequality. However, the increasing effects of 

Catholic and Protestant are much larger than the decreasing effects of both Anglican and Orthodox. 

This is probably why we observe an overall increasing effect of Christianity on inequality in the core 

regressions. Moreover, we confirm the decreasing effects of both Islam and Judaism on inequality 

for all sub-religious groups considered. The impact of Judaism seems to be much larger compared 

with Islam when considering religion sub-groups. Finally, we note that other religions also have a 

significant impact on inequality. Confucianism seems to have a very large increasing effect on 

inequality; however, we believe this result is largely more of a statistical artefact than a serious 

prediction. This is because the large coefficient is mainly caused by the fact that Confucianism, 

being a small religion in virtually all countries in our sample (of which the largest share of 

population is found in South Korea, but peaked at only 15%), has never been significant in any 

countries. The great contrast between the magnitude of dependent variable and independent variable 

(Confucianism) caused an estimated large coefficient on the independent variable (Confucianism).  

Overall, these results suggest that our core results are not driven by the particular religion we select  



Table 4: Robustness to Alternative Estimation Technique: Mundlak and Hausman-Taylor Results 

Notes: The regressions are estimated, first, using Mundlak correction procedure which accounts for the potential correlation of unobserved heterogeneity with 
the explanatory variables and it produces the estimates that are identical to usual fixed effects estimators (Mundlak,1978). The second, Hausman-Taylor 
regressions which resolves the problem of correlation between time varying endogenous variables and time invariant endogenous variables. The year coverage 
range from 1970 to 2013, z-values are in the parentheses. For system GMM, which uses internal lags as instruments and treat all explanatory variables as 
endogenous, we report the Hansen test of over identification, the null hypothesis is that the instruments are valid (i.e. not over-identified). We also report the 
number of instruments (lags) used in the system GMM process and ensure that the number of instrument is less than the number of countries. 𝑎𝑎.𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 is the 
lagged dependent variables. See notes in Tables 1 for other information including variable definitions. Significance at the 10%, 5% and 1% levels are indicated 
by *, ** and ***. 

 Mundlak Regressions Hausman-Taylor Regressions 
 (1)                 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 
(2)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(3)                
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(4)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(5)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(6)                 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(7)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(8)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(9)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(10)             
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 6.591**   
(4.79) 

    5.940**                   
(2.37) 

    

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 
 

 -9.271*** 
(-5.25) 

    -40.60*** 
(-6.85) 

   

𝒋𝒋𝒂𝒂𝒋𝒋   -12.400        
(-1.38) 

    -80.064*** 
(-3.31) 

  

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕    41.34*** 
(4.69) 

    41.981*** 
(4.89) 

 

𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈     1.538 
(0.65) 

    1.37 
(0.59) 

𝒂𝒂𝒈𝒈𝒂𝒂 0.035** 
(2.82) 

0.033*** 
(2.65) 

0.038*** 
(3.01) 

0.048*** 
(3.74) 

0.038*** 
(2.98) 

0.037*** 
(2.95) 

019 
(1.59) 

0.041*** 
(3.33) 

.049*** 
(3.89) 

0.039*** 
(3.12) 

𝒔𝒔𝒂𝒂𝒔𝒔 -0.036 
(-1.41) 

-0.026 
(-1.01) 

-0.028 
(-1.12) 

-0.028 
(-1.09) 

-0.027 
(-1.09) 

-0.34 
(-1.36) 

-0.016 
(-0.65) 

-0.028 
(-1.15) 

-0.027 
(-1.08) 

-0.026 
(-1.07) 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 -0.098** 
(-2.14) 

-0.088* 
(-1.94) 

-0.085* 
(-1.87) 

-0.107** 
(-2.34) 

-0.085* 
(-1.85) 

-123*** 
(-3.13) 

-0.106** 
(-2.50) 

-.099** 
(-2.40) 

-0.127*** 
(-3.19) 

-0.113*** 
(-2.83) 

Observations 2170 2170 2170 2170 2170 2170 2174 2174 2174 2174 
No. of Countries 147 147 147 147 147 147 147 147 147 147 
𝑾𝑾𝒂𝒂𝒂𝒂𝒐𝒐 𝒄𝒄𝒄𝒄𝒈𝒈𝒕𝒕   105.40     

(0.000) 
 106.95   
(0.000) 

 76.86  
(0.000) 

 98.60   
(0.000) 

 79.86  
(0.000) 

 29.07   
(0.000) 

  64.79 
(0.000) 

 30.49  
(0.000) 

 45.77  
(0.000) 

 22.05  
(0.000) 

𝑹𝑹𝒕𝒕 0.36 0.32 0.25 0.26 0.27 // // // // // 



Table 5: Robustness to Sub-Country Groups 

Notes: See Notes in Tables 1 and 2 for variable definitions and other information. Columns (1) to (5) are estimated using the OECD sample, and Columns (6) 
to (10) are estimated using the non-OECD sample. Significance at the 10%, 5% and 1% levels are indicated by *, ** and ***. 

 OECD Sample Non-OECD Sample 

 (1)                 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(2)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(3)                
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(4)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(5)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(6)                 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(7)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(8)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(9)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(10)             
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

𝒂𝒂.𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 0.981*** 
(73.18) 

0.008*** 
(123.86) 

0.962*** 
(613.75) 

0.958*** 
(22.21) 

0.956*** 
(52.93) 

0.522** 
(2.05) 

1.012*** 
(44.67) 

0.958*** 
(61.50) 

1.014*** 
(89.87) 

1.015*** 
(58.72) 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 0.704***      
(4.13) 

    3.582*                   
(1.88) 

    

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 
 

 -0.707*** 
(-2.93) 

    -3.107** 
(-2.07) 

   

𝒋𝒋𝒂𝒂𝒋𝒋   -1.239***     
(-11.10) 

    -2.040**         
(-2.00) 

  

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕    2.609** 
(2.42) 

    4.686*** 
(2.93) 

 

𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈     -0.933 
(-1.04) 

    0.505 
(0.69) 

𝒂𝒂𝒈𝒈𝒂𝒂 0.003 
(0.20) 

0.026*** 
(3.44) 

0.060*** 
(47.87) 

0.041 
(1.17) 

0.045*** 
(2.89) 

0.059 
(1.08) 

0.000 
(0.03) 

0.029** 
(2.47) 

-0.008 
(-1.05) 

-0.010 
(-0.97) 

𝒔𝒔𝒂𝒂𝒔𝒔 -0.010 
(-0.20) 

-0.079*** 
(-5.03) 

-0.014 
(-0.63) 

-0.191** 
(-2.09) 

-0.007 
(-0.33) 

-0.135* 
(-1.74) 

0.007 
(0.26) 

0.057 
(1.41) 

-0.040*** 
(-4.08) 

-0.036*** 
(-2.77) 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 0.003 
(0.92) 

-0.005 
(-1.37) 

-0.051*** 
(-40.33) 

-0.022 
(-1.45) 

-0.019 
(-1.36) 

-0.096 
(-0.82) 

0.009 
(0.80) 

-0.026** 
(-1.96) 

0.005 
(0.95) 

0.009 
(1.45) 

Observations 385 385 385 385 385 1660 1660 1660 1660 1660 
No. of Countries 31 31 31 31 31 99 99 99 99 99 

No. of Instruments  13 25 25 13 17 17 17 25 25 25 
AR(1)  (0.006) (0.007) (0.006) (0.008) (0.006) (0.000) (0.001) (0.001) (0.001) (0.001) 
AR(2) (0.126) (0.149) (0.136) (0.125) (0.135) (0.882) (0.398) (0.411) (0.365) (0.371) 

Hansen Test of Over 
Identification 

10.15 
(0.255) 

19.76 
(0.473) 

23.08 
(0.285) 

3.75 
(0.879) 

18.11 
(0.112) 

10.19 
(0.600) 

15.71 
(0.205) 

24.30 
(0.229) 

23.16 
(0.281) 

26.28 
(0.157) 

Difference in Hansen Test 4.22 
(0.377) 

13.81 
(0.613) 

18.54 
(0.293) 

3.07 
(0.547) 

8.68 
(0.370) 

5.09 
(0.748) 

10.05 
(0.261) 

16.87 
(0.394) 

21.48 
(0.289) 

19.98 
(0.221) 

Country and time fixed 
 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



Table 6: Robustness to Real Gini, Herfindahl Index, Religion Dummies and the Inclusion of non-Largest Religious Groups  

 Dep. Var: Real Gini (Alternative Measure of Inequality) Dep. Var: Herfindahl Index (Alternative Measure of 
Inequality) 

Religion 
Dummies 

Include 
non-
largest 
Religion 

 (1)                 
𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 

(2)               
𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 

(3)                
𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 

(4)               
𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 

(5)               
𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 

(6)                 
𝒄𝒄𝒂𝒂𝒂𝒂𝒓𝒓 

(7)               
𝒄𝒄𝒂𝒂𝒂𝒂𝒓𝒓 

(8)               
𝒄𝒄𝒂𝒂𝒂𝒂𝒓𝒓 

(9)               
𝒄𝒄𝒂𝒂𝒂𝒂𝒓𝒓 

(10)             
𝒄𝒄𝒂𝒂𝒂𝒂𝒓𝒓 𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 

(11) 
𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 
(12) 

𝒂𝒂.𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 0.979*** 
(85.54) 

1.013*** 
(44.99) 

0.862*** 
(69.87) 

0.882*** 
(61.25) 

0.995*** 
(55.79) 

       

𝒂𝒂.𝒄𝒄𝒂𝒂𝒂𝒂𝒓𝒓      0.824*** 
(24.55) 

0.682*** 
(45.26) 

0.900*** 
(16.71) 

0.655*** 
(96.15) 

0.870*** 
(17.27) 

  

𝒂𝒂.𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈           0.883*** 
(379.88) 

0.980*** 
(112.74) 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 0.016***      
(3.20) 

    0.048**                   
(2.11) 

      

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 
 

 -0.035*** 
(-2.35) 

    -0.075*** 
(-3.13) 

    0.100 
(0.18) 

𝒋𝒋𝒂𝒂𝒋𝒋   -0.028***     
(-15.36) 

    -0.023**         
(-2.19) 

   -2.413*** 
(-5.11) 

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕    2.634** 
(2.40) 

    0.229*** 
(17.17) 

  7.646* 
(1.65) 

𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈     -0.000 
(-0.06) 

    -0.036 
(-1.47) 

 2.297* 
(1.78) 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈_𝒐𝒐𝒔𝒔𝒓𝒓           0.779*** 
(7.41) 

 

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓_𝒐𝒐𝒔𝒔𝒓𝒓 
 

          -0.834*** 
(-10.50) 

 

𝒋𝒋𝒂𝒂𝒋𝒋_𝒐𝒐𝒔𝒔𝒓𝒓           -0.214*** 
(-2.69) 

 

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕_𝒐𝒐𝒔𝒔𝒓𝒓           0.609** 
(2.30) 

 

𝒄𝒄𝒈𝒈𝒈𝒈𝒐𝒐𝒔𝒔_𝒐𝒐𝒔𝒔𝒓𝒓           23.049*** 
(13.07) 

 

 

𝒔𝒔𝒔𝒔𝒈𝒈𝒄𝒄𝒂𝒂𝒂𝒂𝒕𝒕𝒈𝒈𝒄𝒄_𝒐𝒐𝒔𝒔𝒓𝒓           -1.133** 
(-2.69) 

 

𝒂𝒂𝒈𝒈𝒂𝒂 0.000 
(0.35) 

0.000 
(1.57) 

0.001*** 
(15.61) 

0.001*** 
(14.11) 

0.000 
(0.98) 

0.000 
(1.51) 

0.002*** 
(8.70) 

0.000 
(1.34) 

0.001*** 
(10.83) 

0.000* 
(1.70) 

0.064*** 
(31.06) 

0.007 
(1.51) 



Notes: See Notes in Tables 1 and 2 for variable definitions and other information. “𝑐𝑐ℎ𝑎𝑎𝑔𝑔𝑠𝑠𝑡𝑡𝑔𝑔𝑠𝑠𝑔𝑔_𝑑𝑑𝑖𝑖𝑑𝑑”,  “𝑑𝑑𝑖𝑖𝑠𝑠𝑎𝑎𝑔𝑔𝑑𝑑_𝑑𝑑𝑖𝑖𝑑𝑑”, “ 𝑗𝑗𝑎𝑎𝑗𝑗_𝑑𝑑𝑖𝑖𝑑𝑑”,  “𝑎𝑎𝑖𝑖𝑑𝑑𝑑𝑑ℎ𝑔𝑔𝑠𝑠𝑡𝑡_𝑑𝑑𝑖𝑖𝑑𝑑”, 
“ ℎ𝑔𝑔𝑔𝑔𝑑𝑑𝑖𝑖_𝑑𝑑𝑖𝑖𝑑𝑑”, “ 𝑠𝑠𝑠𝑠𝑔𝑔𝑐𝑐𝑎𝑎𝑎𝑎𝑡𝑡𝑔𝑔𝑐𝑐_𝑑𝑑𝑖𝑖𝑑𝑑” are dummy variables which equal 1 when the country under observation has a majority group of people that belong to the 
Christianity, Islam, Buddhism, Hinduism and Syncretic religious group respectively, and 0 otherwise.  “ℎ𝑎𝑎𝑎𝑎𝑒𝑒” is the herfindahl index, and  “𝑎𝑎𝑎𝑎𝑠𝑠𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔” is the 
gini index measured using after tax income.  “𝑎𝑎. 𝑎𝑎𝑎𝑎𝑠𝑠𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔”, “ 𝑎𝑎.ℎ𝑎𝑎𝑎𝑎𝑒𝑒” are the lagged version of  “𝑎𝑎𝑎𝑎𝑠𝑠𝑎𝑎𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔”, and  “ℎ𝑎𝑎𝑎𝑎𝑒𝑒” respectively.  Significance at the 10%, 
5% and 1% levels are indicated by *, ** and ***. 

 

𝒔𝒔𝒂𝒂𝒔𝒔 -0.001*** 
(-3.12) 

-0.000 
(-0.63) 

-0.002 
(-7.77) 

-0.000 
(-0.74) 

-0.001 
(-0.89) 

-0.000* 
(-1.71) 

-0.000 
(-0.33) 

-0.000 
(-0.34) 

0.000 
(0.20) 

-0.000 
(-0.31) 

-0.029*** 
(-19.26) 

-0.007 
(-0.75) 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 -0.000** 
(-2.15) 

-0.000** 
(-2.07) 

-0.001*** 
(-12.62) 

-0.000*** 
(-4.78) 

-0.000 
(-1.63) 

-0.001*** 
(-3.50) 

-0.001*** 
(-5.95) 

-0.000 
(-1.46) 

-0.001*** 
(-3.36) 

-0.000 
(-1.11) 

0.001 
(0.30) 

0.001 
(0.10) 

Observations 603 603 603 603 603 2481 2481 2481 2481 2481 2234 1999 
No. of Countries 35 35 35 35 35 157 157 157 157 157 133 128 

No. of Instruments  25 13 29 25 13 29 65 25 37 25 67 46 
AR(1)  (0.002) (0.002) (0.001) (0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.000) (0.000) 
AR(2) (0.574) (0.580) (0.602) (0.585) (0.573) (0.300) (0.323) (0.286) (0.323) (0.290) (0.422) 0.719 

Hansen Test of Over 
Identification 

24.03 
(0.241) 

3.28 
(0.916) 

29.01 
(0.220) 

28.36 
(0.101) 

8.83 
(0.357) 

25.84 
(0.361) 

73.18 
(0.118) 

15.76 
(0.470) 

35.76 
(0.296) 

23.81 
(0.251) 

35.06 
(0.990) 

32.78 
(0.709) 

Difference in Hansen Test 17.64 
(0.346) 

2.28 
(0.685) 

0.32 
(0.988) 

0.65 
(0.957) 

6.96 
(0.138) 

20.00 
(0.458) 

5.22 
(0.266) 

15.76 
(0.470) 

1.41 
(0.843) 

1.97 
(0.741) 

3.61 
(0.935) 

38.48 
(0.235) 

Country and time fixed effects Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



in our core sample, and shed light on the different impacts on inequality from different religious sub-

groups. 

Finally, in Table A2, we exclude all control variables and re-run the core model estimated by system 

GMM. We found no significant changes in the signs and magnitude of the coefficients on all four 

major religions and irreligion. This suggests that our core results are not driven by the inclusion of 

the three particular control variables (age-dependency ratio, savings rate, and arable land rate), and 

that including these control variables will only contribute to reducing potential omitted variable bias.  

5. Summary and Discussion 

This paper is motivated by theoretical and empirical literature that assert a significant relationship 

between religion and inequality (see e.g., Hori, 1962; Chakravarti, 1986; Kuran, 2004; Lehrer, 1999; 

Keister, 2003 and 2014) and aims to provide empirical analysis on the relationship between different 

religious groups and income inequality. In particular, we examine whether different religious groups 

(Christianity, Islam, Judaism and Buddhism) have an impact on income inequality in global 

perspective. Furthermore, this paper also shed light on the effects of major religious sub-groups 

(Christianity and Islam) on income inequality. By performing OLS and system GMM regressions 

with fixed effects, as well as Mundlak and Hausman-Taylor estimators, this paper has found 

evidence that supports the following: 

 

First, we identify several significant relationships between different types of religion and inequality. 

In particular, our results indicate that major religious groups, such as Christianity, Buddhism, 

Judaism and Islam have a strong link with income inequality where Islam and Judaism significantly 

reduce inequality, while Christianity and Buddhism increase inequality. These relationships are 

robust to different measures of inequality, alternative estimation techniques that take care of 

endogeneity differently than system GMM, and the exclusion of control variables.  

 

Second, within the religion of Christianity, different factions/denominations exhibit different impacts 

on inequality. In particular, Anglican and Orthodox seem to reduce inequality while Protestant and 

Catholic significantly increased in inequality. This possibly further explains the incremental effect of 

Christianity in general on inequality as the Protestant and Catholic groups represent the vast majority 

of the Christian population. Therefore it’s unwise to deduce from the main results that all 

Christianity beliefs increase inequality. On the contrary, both the Shia and Sunni sects of Islam 

appears to reduce inequality.  



Finally, other religions such as Syncretic, Sikh and Confucianism also seem to impact inequality 

with different magnitude and directions as well, further testify the importance of religion in 

influencing inequality. We, however, caution on the results from Confucianism as being potentially 

biased, since the majority of the population that believe in this religion are located in China, while 

China’s high income inequality is to a higher degree, caused by the extraordinary economic 

development in recent decades. Therefore, we caution the interpretation of results on certain 

religions that are concentrated in a single country. Moreover, in most cases (except for the top 10, 

top 20 regressions), we found irreligion to have no significant impact on inequality. 

 

With regard to the different effect of religious groups on inequality, we believe that these are due to 

the indirect effect of religious group through the channels of institutions and policies. As Piketty 

(2014) describes that reduction of inequality in developed countries between 1910 and 1950 was the 

result of special policies adopted by different institutions to manage the after-shocks of war and 

revolution process. Piketty further explains that choices of education (schooling and universities), 

and distribution of income and wealth has a strong link with religious beliefs, institutional settings 

and policies across different religions. These links significantly influence the dynamics of inequality 

in both developed and developing countries. Therefore, our findings of the different effects of 

religions coincide with the explanation of Piketty’s view. In addition, Bhaumik and Chakrabarty 

(2006) argue that income differences between different religious groups are explained by the choice 

of education adopted by different religious groups and their leaders. Especially, in less developed 

countries where social welfare system is not so strong but the particular policies adopted by different 

religion might affect the inequality. For example, role of Zakat in Islam, role of Charity in Judaism 

and Christianity may lead to affect the distribution of wealth (for detail, see Bird, 1982; Jehle, 1994; 

Kuran, 2004; Cohen, 2005). Moreover, Levy and Razin (2011) examine that religious organisation 

deeply influence the individual beliefs, social behaviour and rituals which may affect the shocks in 

the society, such as natural disaster or periods of prosperity. 

 

Despite the above-mentioned findings, the directions of future research are present in this study. For 

instance, further research can be extended by adding the effect of religious organisations and leaders 

on earning differences. Furthermore, how these religious leaders alter the individual beliefs towards 

charitable or non-charitable work are the important lines of directions to understand the dynamics of 

inequality. Once the relevant data become available, future studies along these lines can contribute 

towards improving the findings and implications. 
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Appendix  

A1: Correlation Table for Core Variables 

 𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 𝒂𝒂𝒈𝒈𝒂𝒂 𝒔𝒔𝒂𝒂𝒔𝒔 𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕 𝒋𝒋𝒂𝒂𝒋𝒋 𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈 
𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 1         
𝒂𝒂𝒈𝒈𝒂𝒂 0.3269 1        
𝒔𝒔𝒂𝒂𝒔𝒔 0.0419 0.2670 1       

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 -0.1706 -0.1909 0.0078 1      
𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 0.3216 -0.1346 -0.0393 0.0954 1     
𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 -0.1885 0.2588 0.1093 -0.0355 -0.7117 1    
𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕 -0.0777 -0.1144 -0.0164 -0.0781 -0.3768 -0.1291 1   

𝒋𝒋𝒂𝒂𝒋𝒋 -0.0362 -0.0421 -0.0746 -0.0578 -0.1417 -0.0280 -0.0341 1  
𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈 −0.3067 -0.4583 -0.1053 0.1525 -0.0089 -0.2823 -0.0100 -0.0370 1 

Notes: see Table 1 for variable definitions. 

 

A2: Countries in the Regressions (Core Sample) 

Non-OECD Countries: Afghanistan, Albania, Algeria, Andorra, Angola, Armenia, Argentina, 
Bahamas, Bahrain, Bangladesh, Belarus, Belize, Benin, Bolivia, Botswana, Brazil, Brunei, Bulgaria, 
Burkina Faso, Burundi, Cambodia, Cameroon, China, Colombia, Comoros, Congo, Costa Rica, Cuba, 
Cyprus, Djibouti,  Dominica, Dominican Republic, Ecuador, Egypt, El Salvador, Ethiopia, Fiji, 
Gabon, Gambia, Georgia, Ghana, Guatemala, Guinea, Guyana, Haiti, Honduras, India, Indonesia, 
Iran, Iraq, Ivory Coast, Jamaica, Jordan, Kazakhstan, Kenya, Kiribati, Kyrgyz Republic, Laos, Latvia, 
Lebanon, Lesotho, Liberia, Libya, Liechtenstein, Lithuania, Madagascar, Malawi, Malaysia, 
Maldives, Mali, Mauritania, Mauritius, Mongolia, Morocco, Nepal, Nicaragua, Nigeria, Pakistan, 
Paraguay, Peru, Philippines, Romania, Russia, Rwanda, South Africa, Sri Lanka, Tanzania, Thailand, 
Trinidad and Tobago, Ukraine, Venezuela, Vietnam, Yemen, Zambia, Zimbabwe. OECD Countries: 
Australia, Austria, Belgium, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, 
Greece, Hong Kong, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea Rep, Luxembourg, 
Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Spain, Sweden, Switzerland, Turkey, 
United Kingdom, United States. 

 

A3: Data sources 

Religion Variables (christian, muslim, buddhist, jew, irreligion, protestant, catholic, anglican, 
orthodox, sunni, shia, conservative, reform, confucianist, animist, sikh, syncretic) from the 
“Correlates of War Project’s World Religion Dataset (v1.1)”, downloaded from: 
http://www.correlatesofwar.org/data-sets/world-religion-data (accessed June 8 2016). Control 
variables (𝑠𝑠𝑔𝑔𝑎𝑎, 𝑠𝑠𝑠𝑠𝑠𝑠,𝑠𝑠𝑎𝑎𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎) from World Bank data’s World Development Indicators (WDI). 
Inequality variables (𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔, 𝑡𝑡𝑡𝑡𝑡𝑡10, 𝑡𝑡𝑡𝑡𝑡𝑡20,) from World Bank data’s World Development Indicators 
(WDI). For detail, see  Zeev and Henderson, (2013). In order to calculate Herfindahl index, income 
share held by different groups is taken from World Bank data’s World Development Indicators 
(WDI). 

http://www.correlatesofwar.org/data-sets/world-religion-data


Table A1: Robustness to Religious Sub-groups and Other Religious Groups Results 

 Christianity Islam Judaism Other Religions 
 (1)                 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 
(2)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(3)                
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(4)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(5)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(6)                 
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(7)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(8)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(9)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(10)             
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(11)     
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔  

(12)      
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

𝒂𝒂.𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 0.969*** 
(169.52) 

0.839*** 
(1042.00) 

0.907*** 
(15596.22) 

0.869*** 
(664.96) 

0.914*** 
(425.55) 

0.973*** 
(90.92) 

0.945*** 
(397.42) 

0.945*** 
(357.32) 

0.867*** 
(306.77) 

0.891*** 
(473.11) 

0.962*** 
(74.99) 

0.843*** 
(352.42) 

𝒕𝒕𝒂𝒂𝒕𝒕𝒕𝒕𝒂𝒂𝒔𝒔𝒕𝒕𝒂𝒂𝒈𝒈𝒕𝒕 15.724***   
(5.82) 

           

𝒄𝒄𝒂𝒂𝒕𝒕𝒄𝒄𝒕𝒕𝒂𝒂𝒈𝒈𝒄𝒄 
 

 4.601*** 
(17.02) 

          

𝒂𝒂𝒈𝒈𝒈𝒈𝒂𝒂𝒈𝒈𝒄𝒄𝒂𝒂𝒈𝒈   -0.353***    
(-3.08) 

         

𝒕𝒕𝒂𝒂𝒕𝒕𝒄𝒄𝒕𝒕𝒐𝒐𝒕𝒕𝒐𝒐    -0.344**   
(-2.00) 

        

𝒔𝒔𝒔𝒔𝒈𝒈𝒈𝒈𝒈𝒈     -2.257*** 
(-14.23) 

       

𝒔𝒔𝒄𝒄𝒈𝒈𝒂𝒂      -8.522*** 
(-3.56) 

      

𝒄𝒄𝒕𝒕𝒈𝒈𝒔𝒔𝒂𝒂𝒂𝒂𝒔𝒔𝒂𝒂𝒕𝒕𝒈𝒈𝒔𝒔𝒂𝒂       -33.81* 
(-1.84) 

     

𝒂𝒂𝒂𝒂𝒓𝒓𝒕𝒕𝒂𝒂𝒓𝒓        -46.77* 
(-1.72) 

    

𝒄𝒄𝒕𝒕𝒈𝒈𝒓𝒓𝒔𝒔𝒄𝒄𝒈𝒈𝒂𝒂𝒈𝒈𝒈𝒈𝒔𝒔𝒕𝒕         808.9*** 
(35.64) 

   

𝒂𝒂𝒈𝒈𝒈𝒈𝒓𝒓𝒈𝒈𝒔𝒔𝒕𝒕          -4.029*** 
(-11.59) 

  

𝒔𝒔𝒈𝒈𝒔𝒔𝒄𝒄           184.8 
(0.49) 

 

𝒔𝒔𝒔𝒔𝒈𝒈𝒄𝒄𝒂𝒂𝒂𝒂𝒕𝒕𝒈𝒈𝒄𝒄            10.68*** 
(25.63) 

𝒂𝒂𝒈𝒈𝒂𝒂 0.028*** 
(6.08) 

0.082*** 
(48.62) 

0.057*** 
(459.73) 

0.085*** 
(79.95) 

0.038*** 
(2.98) 

0.026*** 
(4.26) 

0.031*** 
(18.19) 

0.031*** 
(16.45) 

0.085*** 
(46.11) 

0.071*** 
(43.84) 

0.025*** 
(3.29) 

0.099*** 
(60.48) 

𝒔𝒔𝒂𝒂𝒔𝒔 -0.074*** 
(-6.12) 

-0.037*** 
(-21.64) 

-0.057*** 
(-131.43) 

-0.068*** 
(-31.08) 

-0.028 
(-1.09) 

-0.060*** 
(-6.16) 

-0.023*** 
(-4.01) 

-0.022*** 
(-3.99) 

-0.061*** 
(-15.41) 

-0.058*** 
(-19.52) 

-0.069*** 
(-3.28) 

-0.059*** 
(-16.72) 

𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂 -0.005 
(-0.58) 

-0.015*** 
(-5.45) 

-0.002*** 
(-6.63) 

-0.014*** 
(-5.51) 

-0.085* 
(-1.85) 

-0.011*** 
(-3.70) 

0.004 
(1.49) 

0.004 
(1.49) 

-0.015*** 
(-9.16) 

-0.007*** 
(-4.09) 

0.003 
(0.29) 

-0.018*** 
(-10.28) 



Notes: The regressions are estimated using the two-step system GMM estimator. The year coverage range from 1970 to 2013, z-values are in the 
parentheses. For system GMM, which uses internal lags as instruments and treat all explanatory variables as endogenous, we report the Hansen test of 
over identification, the null hypothesis is that the instruments are valid (i.e. not over-identified). We also report the number of instruments (lags) used in 
the system GMM process and ensure that the number of instrument is less than the number of countries. 𝑎𝑎.𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 is the lagged dependent variables. See 
notes in Tables 1 and 2 for other information including variable definitions. Significance at the 10%, 5% and 1% levels are indicated by *, ** and ***. 

Observations 2045 2045 2045 2045 2045 2045 2045 2045 2045 2045 2045 2045 
No. of 

Countries 
130 130 130 130 130 130 130 130 130 130 130 130 

No. of 
Instruments  

55 97 39 92 92 29 64 64 92 92 29 92 

AR(1)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 
AR(2) (0.590) (0.615) (0.587) (0.584) (0.609) (0.621) (0.623) (0.623) (0.593) (0.584) (0.583) (0.610) 

Hansen Test of 
Over 

Identification 

43.51 
(0.730) 

103.27 
(0.198) 

125.21 
(0.694) 

101.36 
(0.139) 

96.92 
(0.219) 

30.99 
(0.154) 

52.28 
(0.720) 

52.85 
(0.700) 

98.78 
(0.183) 

95.67 
(0.246) 

29.58 
(0.199) 

100.09 
(0.160) 

Difference in 
Hansen Test 

39.13 
(0.680) 

98.76 
(0.164) 

122.59 
(0.618) 

101.35 
(0.124) 

90.25 
(0.203) 

18.57 
(0.354) 

46.16 
(0.702) 

46.71 
(0.681) 

91.80 
(0.173) 

90.86 
(0.191) 

18.38 
(0.365) 

94.61 
(0.126) 

Country fixed 
effects 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Time fixed 
effects 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 



Table A2: Robustness to excluding control variables 

Notes: The regressions are estimated using the panel OLS fixed effects (both at the country and time 
dimension), heteroskedasticity consistent standard errors, as well as two-step system GMM. The year 
coverage range from 1970 to 2013, z-values are in the parentheses. For system GMM, which uses 
internal lags as instruments and treat all explanatory variables as endogenous, we report the Hansen 
test of over identification, the null hypothesis is that the instruments are valid (i.e. not over-identified). 
We also report the number of instruments (lags) used in the system GMM process and ensure that the 
number of instrument is less than the number of countries. 𝑎𝑎.𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 is the lagged dependent variables. 
See notes in Tables 1 for other information including variable definitions. Significance at the 10%, 5% 
and 1% levels are indicated by *, ** and ***. 

 

 

 

 

 

 

 

 

 

 System GMM Regressions 
 (1)                 

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 
(2)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(3)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(4)               
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

(5)             
𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 

𝒂𝒂.𝒈𝒈𝒈𝒈𝒈𝒈𝒈𝒈 0 .836*** 
(16.81) 

1.022*** 
(107.93) 

1.000*** 
(790.97) 

0 .991*** 
(3530.61) 

0.964*** 
(28.33) 

𝒄𝒄𝒄𝒄𝒂𝒂𝒈𝒈𝒔𝒔𝒕𝒕𝒈𝒈𝒂𝒂𝒈𝒈 6.735**                   
(2.04) 

    

𝒓𝒓𝒔𝒔𝒔𝒔𝒂𝒂𝒈𝒈𝒓𝒓 
 

 -2.124** 
(-2.09) 

   

𝒋𝒋𝒂𝒂𝒋𝒋   -1.103***   
(-3.08) 

  

𝒂𝒂𝒔𝒔𝒐𝒐𝒐𝒐𝒄𝒄𝒈𝒈𝒔𝒔𝒕𝒕    3.608*** 
(64.65) 

 

𝒈𝒈𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒂𝒈𝒈𝒈𝒈𝒈𝒈𝒕𝒕𝒈𝒈     1.928 
(0.75) 

Observations 2122 2122 2122 2122 2122 
No. of Countries 135 135 134 135 135 

No. of Instruments  12 28 9 16 6 
AR(1)  (0.000) (0.000) (0.000) (0.000) (0.000) 
AR(2) (0.625) (0.672) (0.655) (0.648) (0.640) 

Hansen Test of Over Identification 11.60 
(0.312) 

21.34 
(0.724) 

9.46 
(0.221) 

7.71 
(0.904) 

3.03 
(0.552) 

Difference in Hansen Test 6.30 
(0.613) 

19.32 
(0.735) 

5.89 
(0.317) 

8.06 
(0.781) 

2.74 
(0.255) 
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