Heterogeneity of the effect of religion on income inspected
Master thesis

Table of contents

2Table of contents


3Abstract


3Introduction


3Literature


3Position of this thesis in literature


3Causal forces between religion and income


3Heterogeneity


3Methodology


3Data


3Household or individual


3Income


3Religion


3Education


3Other variables


3Results


3Sensitivity analyses


3Marginal effects


3Own-country deciles


3Denominations


3Endogeneity


3Participation at least once a month


3Conclusion


3References


3Appendix A Marginal effects




Abstract
In this master thesis large micro datasets are used for the Netherlands, Germany, the United Kingdom and the United States of America to test for heterogeneity among these countries with respect to the effect of religion on income. Two types of measures of religion are used: membership and participation. Membership is defined as being a member of a Roman Catholic, Protestant or other Christian religion and membership as the number of times visiting a religious event. Income is defined as net household income and is only given in deciles. Therefore ordered probit estimations are applied.

For both measures of religion heterogeneity is proved, since models in which heterogeneity is assumed are more efficient in estimating than models with homogeneity. The effect of membership is most negative in Germany, less negative in the Netherlands and insignificant in the United Kingdom. For the United States of America, the membership variable is not comparable with the other countries. 
The effect of participation (visiting church at least once a week) is positive for Germany and the Netherlands, insignificant in the United Kingdom and positive in the United States of America. 
Making a distinction between Roman Catholics and Protestants / Christians does not result in more efficient estimations so there is no significant difference between these denominations. 
Introduction

2009 is the year of John Calvin. In a lot of newspaper articles, lectures, symposia and even in a glossy-magazine the influences of Calvin’s points of view were set forth. In many of these expositions also the name of Max Weber is mentioned
. In ‘Die Protestantische Ethik’ Weber (1930) posed there was a relationship between the thoughts of Calvin and the rise of the modern market economy. According to Calvin and the Calvinists, people are created by God with the purpose to honour God. People can practice this by working hard, living sober and not spending much. In this view, work is a ‘calling’. This Protestant ethic is quite similar to the capitalistic spirit of acquiring wealth with full devotion and abstaining from it for personal enjoyment. From this Weber-thesis, it follows that Protestants should have higher income on average for they have a spiritual drive to work as hard as possible. However, during 2009 some of the Calvin-commentators disagreed with Weber’s view that the Protestant ethic furthered capitalism (e.g. De Baar 2009, Kennedy 2008). Moreover, empirical studies in the field of economics and religion also give reasons to doubt about the hypothetic higher incomes of Calvinists. Unfortunately these studies still do not give the final conclusions about the relationship between religion and income. There is a large diversity in the outcomes of empirical studies regarding the influence of religion on income and vice versa. The aim of this study is to move some steps forward to the final conclusion about the relationship. 

The available descriptive literature on the influence of religion on income does not only mention the positive influence due to a metaphysic calling to work hard. Another positive explanation is about social capital (Sacerdote and Glaeser, 2001). People who visit churches or other religious institutions or organizations have contacts with other people. These social interactions and networks lead to more opportunities resulting in a higher level of income. An explanation that stresses the negative influence is based on the time that is spend on religious activities and therefore not on generating income. This neo-classical reasoning is first applied by Azzi and Ehrenberg (1975). Another argument that negatively affects income is based on the utility derived from income. If a religion stresses the value of ‘good works’, like the Roman Catholic religion for example, the value of income reduces (Bettendorf en Dijkgraaf, forthcoming A). This theory would also predict a lower level of income for religious people. A fifth effect is based on the signaling device that religion can be. When being religious acts as a signal for honesty, the effect on income may be positive. Negative examples are also possible. These causal factors influencing the relationship between religion and income are reviewed in more detail in the next section. 
It is clear that from a theoretical point of view both positive and negative influences of religion on income can be argued. Empirical analyses have to show the final total effect. This can differ with respect to denominations, measures of religion and countries. Mangeloja (2005) already discovered that there exists heterogeneity among countries with respect to the religion / income relation. He investigated the relation within eight countries with data on the country-level and find that there were positive, negative and insignificant outcomes. Bettendorf and Dijkgraaf (forthcoming B) also explored heterogeneity, but with data on the micro-level. They showed the existence of heterogeneity as well, but not among specific countries, but by discriminating between rich and poor countries. Being member of a religion in a rich country is negative for one’s income according to the conclusions of their research and for poor countries it is the other way around. The data they used was not large enough to discriminate among individual countries and denominations. This leads to the question what more can be said about this heterogeneity. Is there still heterogeneity when only rich, Western countries are compared with each other with micro-data? And are there differences with respect to denominations and the measure of religion used within these countries? This thesis tries to give more insights in the answers on these questions. 

In this paper, micro-data of four rich countries is analyzed: the Netherlands, Germany, the United Kingdom and the United States of America. More information about the data and the procedures to make the data comparable is given in the third section, after a methodological section. In the fourth section the results of the analyses are set forth, followed in the fifth section by sensitivity analyses and the conclusion follows in the last section. This conclusion contains the answer on the research question:

To what extent does heterogeneity in the effect of religion on income exist among the Netherlands, Germany, the United Kingdom and the United States of America? 
The answer on this question is important for three reasons:

1. It provides more information on the income equation. For many reasons it is interesting to know what variables have a significant impact on people’s income. The religion variable seems not to be the same for every country, every religion and every measure of religion. More detailed information on these differences makes the income equations better in explaining income. 
2. Theoretical explanations about causal relations with respect to religion and income can be improved by knowing more about the differences among denominations and countries that play a role in this relationship.

3. When more details about heterogeneity are available, it may be better possible to use research-outcomes on specific countries or denominations for other, comparable countries or denominations. 
The data allows to discriminate between two measures of religion: membership and participation. Membership is measured by the question whether someone belongs to a religion (in this thesis only Christian religions are taken into account). This data is available for the Netherlands, Germany and the United Kingdom. Unfortunately, the question in the survey in the United States of America was a little different, for it questioned the religious preference of people. Therefore the analyses on membership are only provided for the three countries for which the membership variable is comparable.

Participation is measured by the number of times people visit a church or religious meeting. This data is available for all four countries.
Literature

Position of this thesis in literature

According to Iannaccone (1998), studies of religion and economics can be segregated into three major lines of inquiry. The first line is about the economics of religion. In these studies religious behaviour is interpreted from an economic perspective, applying microeconomic theory and techniques to explain patterns of religious behaviour among individuals. The second line is about the economic consequences of religion. The mentioned work of Weber is an example of such a study for he argued that religion (especially the Calvinistic stream in religion) helped the rise of the modern market economy. The third line is about religious economics. Here religion is taken as a viewpoint and economic theories and policies are ‘judged’ from this religious viewpoint. Religious economics is mostly practiced by theologians and philosophers.

The question can be raised to which line of inquiry this research belongs. Surely it is not to the third line, because only the ‘is’ is taken into account, and not the ‘ought’, to speak with the words of the famous distinction David Hume (1739) made. It is however less clear whether the first or the second line is closer to what this investigation is about. The focus of this investigation is on differences in behaviour with respect to religion that influences income. The behavioural aspect seems more to connect to the first line of inquiry, while the differences in income caused by this religious behaviour fits more to the second line. In fact the empirical analyses in this study only gives an answer on the question what the economic (more specifically: income) consequences of religion are. The driving behavioural forces that cause the effect of religion on income do not follow from the analyses in the research. Therefore this study does more fit in Iannaccone’s second line of inquiry: research about the economic consequences of religion. Nevertheless do the driving behavioural forces come into play in this study, but only by mentioning them and not by exactly explaining which behavioural differences are responsible for the differences in income as estimated with the datasets.
Causal forces between religion and income

In the literature different causal forces can be found with respect to the influence of religion on income. I describe five of them, which I think are most important: 
1) Work is a religious calling
2) Religion changes the personal value of income
3) Religion is time consuming
4) Religion signals moral values
5) Religious activities bring social capital
1. Work is a religious calling

The argument that work is a religious calling and that therefore people work as hard as possible and have higher average incomes is far most often mentioned for the Protestant denomination and especially for the Calvinistic Protestants. Weber (1930) is the most important person stressing this by pointing at a connection between the view of life of the Puritans and the new capitalistic spirit (Otten and Lok, 2009). This worldview broke with traditional psychological orientations through its emphasis on personal diligence, frugality and thrift, on individual responsibility, and through the moral approval it granted to risk taking and to financial self-improvement (Delacroix, 1992). There is a lot of research in which Weber’s hypothesis is criticized. For example Samuelsson (1993) demonstrated that nearly all the capitalist institutions emphasized by Weber preceded the Protestant Reformation that he viewed as their cause (Iannaccone, 1998). Maybe Weber’s posed relation between the Protestant ethic and the rise of capitalism may not be very truth, it can hardly be denied that seeing work as a ‘calling’ can and often will be a stimulus for putting a lot of effort into work. One of the important Calvinistic motives is that people are created to honour God. This was being fulfilled by working hard, living sober and not spending much (Otten and Lock, 2009).    

2. Religion changes the personal value of income

Religion can also have an effect on the utility one attributes to income. The Bible for example contains verses in which is spoken not very positively on gathering earthly treasures: 
Lay not up for yourselves treasures upon earth, where moth and rust doth corrupt, and where thieves break through and steal: But lay up for yourselves treasures in heaven, where neither moth nor rust doth corrupt, and where thieves do not break through nor steal: For where your treasure is, there will your heart be also. (Matthew 6: 19-21, King James Bible)

If religious people ascribe lower utility to income than nonreligious people, it is straightforward that they will on average earn lower income (by for example spending less time on paid jobs). Stressing good works, which is for example a characteristic of the Roman Catholic church, can also have this effect. Lelkes (2006) shows with empirical evidence that there is a difference in the utility of income experienced by religious and nonreligious people. She used micro-data of two periods from Hungarian surveys. In these surveys people have given a self-reported score of one’s satisfaction on a scale from 0 to 10. Religiosity is measured as churchgoing at least once a month. The first conclusion from the data is that religious people have a consistently higher level of satisfaction. A second, more important conclusion is that after controlling for personal characteristics, money is a less important source of happiness for the religious than for the others. 
‘The happiness equations of the religious and non-religious groups of the population significantly differ, indicating that there are attitudinal differences. To put it simply, money buys satisfaction, but not to the same extent for everyone. For the religious, income appears to be less of a source of satisfaction.’ (Lelkes, 2006 p.192)
Because the relationship between happiness and utility is very narrow, this indicates that religious people may have lower incomes.
3. Religion is time consuming

Being a member of a religion is not necessarily time consuming, but attending religious events is. Spending time on religious activities has the consequence that less time is available for productive activities. Becker (1965) started with analyzing the allocation of time of household members among various activities by assuming that individuals maximize utility. After this pioneering work, economists included more and more market and non-market activities in such analyses. Azzi and Ehrenberg (1975) argued that participating in religious activities also requires time and so it seems logical to include this in allocation frameworks. They mentioned three reasons for why individuals would participate in religious activities and stresses that the ‘salvation motive’ is the most important. This motive means that people think that their expected afterlife consumption is related to their participation. By stressing this motive, Azzi and Ehrenberg focused on the negative influence of participation on income. Grossbard-Shechtman and Neuman (1986) also used an allocation of time framework such as Becker did and also included religious activities. The framework differed however from Azzi and Ehrenberg’s in that it differentiates between religiosity as a set of attitudes and skills on one hand, and time devoted to religious activities on the other. By making this difference, they paid more attention to the effect religious activities may have on attitudes which in turn can be positive for income. Also Barro and McCleary (2003) made such a kind of separation and argued that participation itself is time consuming while the level of belief acquired by this participation influences income positively.

4. Religion signals moral values

When I asked a family member (who was not into this subject) about a possible relationship between religion and income, the first thing he came up with was the trustworthiness and honesty of religious people. He thought these people would on average earn higher wages because of these positive moral values. Interestingly, a variant of this notion was already written down by Adam Smith in his Theory of Moral Sentiments. Smith argued that religious beliefs provide strong incentives to follow moral structures which support economic growth (Mangeloja, 2005). Mangeloja also points at other research in which is stated that religious behaviour serves as a communicating and signaling device of an individual’s integrity, identity and commitment (see e.g. Minkler and Cosgel, 2004). From this perspective religiosity can have a positive effect on income, for it signals positive moral values. However, Mangeloja also points at studies which show the negative side of this signaling. Several fundamental Christian beliefs seem to contradict the values and morals of modern capitalism and secular economics (see Beed and Beed, 1996). An example of this is that religious people are found to be more intolerant and less sympathetic to women’s rights.
5. Religious activities bring social capital

It is also possible that religion influences income through social capital. This can be the case when religion is defined as participating in a religious group. Participating in a religious group can be seen as social capital and the social interactions can deliver better economic opportunities. It is very difficult to show this effect with empirical data. Sacerdote and Glaeser (2001) looked at the effect of education on religious participation and used the argument that an increase in religious participation can also be seen as an increase in social interactions which increases economic returns. Gruber (2005) shows with data from the United States of America that a higher density of religious people from the same denomination in an area, results in – among other factors – higher income. The reason for this can be social capital as well.
Heterogeneity
The five causal forces described above do not all have the same direction with respect to the influence on income. The first and the fifth are positive for income, the second and third are negative and the fourth can be positive or negative, depending (among other factors) on the ethical view of the employer. These causal factors do not work in the same way for every individual. It is reasonable to assume that these factors differ in explanatory power for different denominations and for people in different countries or area’s. The effect on income of seeing work as a ‘calling’ for example seems to be biggest for the Protestant denomination. One can imagine that the second factor is strongest for the Roman Catholics, because they mostly stress the value of good works. Cross-country differences can exist because for example the moral values signaled by being religious can be regarded as positive or negative depending on the political atmosphere. The effect of social capital depends on the density of the religions, which is different over countries (Gruber, 2005). Even the time consuming element of religion can be different among countries. Finke and Stark (1988) showed that in American cities, more time was spend on religion when there was a higher rate of religious diversity. This diversity is also different over countries.
The fact that religions have heterogeneous effects is not recently discovered. Freeman (1986) stressed it already and Iannaconne (1998) quoted Freeman again and added more on this topic:

In sum, religion seems to matter, but its impact is far from uniform. It affects some behavioural outcomes (such as earnings, education, and economic attitudes) much less than others; many effects vary across denominations (and are often strongest in sectarian groups); and some effects, such as life satisfaction, relate most strongly to levels of belief, whereas others, such as physical health and most forms of deviance, relate more strongly to levels of involvement. As Freeman (1986, p. 372) notes, this very lack of uniformity argues against spurious correlation due to any simple form of omitted heterogeneity. Religious effects do not reduce to a single unobserved factor, such as goodness, conservatism, credulity, or risk aversion; a finding that motivates the search for more sophisticated models of religious behavior. (Iannaccone, 1998 p. 1478)
With respect to the impact of religion on income, there is only recently paid attention to the heterogeneity among countries. Mangeloja (2005) showed for eight OECD-countries that for one country the effect was positive, for two countries negative and for the others insignificant. Also Bettendorf  and Dijkgraaf (forthcoming B) looked at heterogeneity, but only by making a distinction between rich countries and poorer countries. 
This research is different from Mangeloja’s in that micro-data is used (he used time-series data at the macro level) and from Bettendorf and Dijkgraaf’s in that it looks at heterogeneity among individual countries. 
Bettendorf and Dijkgraaf (forthcoming B) give an overview of the existing literature on the effect of religion on income. They show that all micro-studies
 are applied to the United States of America and Canada and they themselves added a micro study on The Netherlands (Bettendorf and Dijkgraaf, forthcoming A). The effects on income when membership is taken as religion-variable is mostly positive or insignificant. When participation is taken as variable, the effect is negative in some studies. They show also that four studies
 are based on a panel of States or countries. The effects of these studies are heterogeneous as well. The effect for one of these individual studies cannot be heterogeneous however, because cross-country or cross-state data is pooled. This implies the assumption that individuals in different countries or states behave homogeneous with respect to the impact of religion. In this thesis it is tested whether this assumption is plausible.
Methodology
This research is about the total effect of Christian religion on income. The different causal factors described in the previous section play different roles in this effect, but are not individually tested in this thesis, because the datasets do not contain the variables to do so. To investigate this total effect, an income equation has to be estimated and therefore a regression of religion and other variables on income has to be provided. I use two different measures of religion: membership and participation. Membership is a dummy with value 1 if the respondent belongs to a Roman Catholic, Protestant or other Christian religion and 0 otherwise. This implies that other religions, like the Islam and Buddhism are not taken into consideration. There is a practical reason for this: the other religions are strongly correlated with ethnicity and there are no cross-country comparable ethnicity variables in de datasets to distinguish between other religion and ethnicity. 
The second measure of religion is a dummy with value 1 if the respondent visits religious activities at least once a weak and 0 if not. Income is measured as post government family income and is given in deciles. More information about the variables and dummies is provided in the next section.
The dependent variable is a discrete variable, because income is given in deciles. This raises the question whether a least squares regression will be appropriate for the analyses. It is not, because the distances among the deciles are not comparable with real distances. Moreover, with a least squares regression, all people in the same decile are assumed to have the same income. However, in every decile there are individuals who do not exactly have the same income. 

Because income is discrete, the income equation can be regarded as a model of qualitative choice. In such a model, it is assumed that individuals are faced with a choice among some alternatives (in this case the income deciles) and that the choice depends on the identifiable characteristics (the explanatory variables) (Pindyck and Rubinfeld, 1998). One can argue that an individual’s income decile is not really a choice, but more an outcome of the identifiable characteristics. The focus in this research is however on the relation between religion and income. Causal factors that influence this relation (see the previous section) mostly have to do with choice. For example viewing work as a ‘calling’ triggers an individual to choose to work as hard as possible, resulting in higher income. When looking at the reverse relation – the effect of income on religion – it is even more straightforward that choices play an important role. 
There are different models of qualitative choice. In this research I use an ordered probit model. It is ordered because there are more than two deciles and they are all ordered because a higher decile means a higher average income. A probit model is associated with the cumulative normal probability function. It is assumed that there exists a theoretical continuous index of family income which is determined by the explanatory variable in the model. Observations on the family income are not available. Instead, there is data that distinguish to which category (decile) individual observations belong. Probit analyses solves the problem of how to obtain estimates for the parameters of the explanatory variables, while at the same time obtaining information about the underlying index, that is the theoretical continuous index of family income. The ordered probit model assumes that there are cutoff points which define the relationship between the observed deciles and the unobserved incomes (Pindyck and Rubinfeld, 1998).
This study is particularly focused on heterogeneity with respect to the relationship between religion and income. Heterogeneity among denominations is already tested in quite a lot of research (e.g. Guiso et al, 2003 confirm heterogeneity among denominations). Therefore in this thesis only attention is paid to denominational heterogeneity in the sensitivity analyses. Heterogeneity among countries is only barely explored and gets the main focus. To test whether heterogeneity is an issue, models where heterogeneity is allowed and models where this is not allowed have to be compared to see which models better fit the data. The income equation in which homogeneity among countries with respect to the effect of religion on income is assumed, looks like this:

Income = α*religious membership + β*age + γ*age2 + δ*gender + ε*size of household + ζ*child0-4 + η*child5-12 + θ*child13-16 + ι*single household + κ*low education*The Netherlands + λ*low education*Germany + μ*low education*UK + ν*middle education*The Netherlands + ξ*middle education*Germany + ο*middle education*UK + π*high education*The Netherlands + ρ*high education*Germany + σ*high education*UK + τ*Germany + υ*UK + φ
By estimating this model, it is assumed that the individuals in the three countries have homogeneous behaviour with respect to the effect of the explanatory variables on income, except for the education variables. It is not possible to make the education variables exactly comparable over the countries (see next section), so interaction variables are included for the countries to allow for heterogeneity in the effect of education on income. Country-specific effects are also included. The variable that is most important for this study is religious membership. There are no interaction variables, so that homogeneity in the religion / income relationship among countries is assumed.

In a second model, heterogeneity with respect to the religion variable is allowed. This means that the same equation as above applies, but with interaction terms of the three countries with the religion variable. A likelihood-ratio test has to determine which equation is preferred. When the second equation is preferred and the religion variables are significantly different from each other, heterogeneity is proved.
A third model with country-interaction variables for all variables has to show whether heterogeneity with respect to all individual’s behaviour is preferred (with a likelihood-ratio test again). And in a fourth attempt to acquire more information about heterogeneity, separate equations of the three countries are estimated, so that heterogeneity in the error terms is allowed as well.

These four different models are again estimated with religion measured as participation. Now data of four countries can be used, because the participation data of the United States of America is comparable with the other countries. When participation is taken as measure of religion, only the members of religion are included in the analyses, because otherwise the effect on income of being a religious member is partially included in the results of the participation variable
. 
In the sensitivity analyses I also look at marginal effects, the effect of country-specific income deciles instead of homogeneous income deciles, denominational differences, endogeneity of the relationship and differences when people are attending church at least once a month.
Data

The data comes from four different data centers and is all micro-data based on individual persons. The data from the Netherlands is based on a survey of Statistics Netherlands (CBS), data from Germany is from the German Socio-Economic Panel (GSOEP), data from the United Kingdom is from The British Household Panel Study (BHPS) and data from the United States of America is from the Panel Study of Income Dynamics USA (PSID). Table 1 shows the year of the surveys and the number of observations per country. Because of the different sources of the data, some calculations, choices and assumptions had to be made to make the data comparable. These processes are described below.

[image: image1.emf]Country Organization Year of survey Observations used

Netherlands CBS 2000 15,355

Germany GSOEP 2003 11,829

United Kingdom BHPS 2005 7,724

United States PSID 2005 7,660

Table 1: survey data


Household or individual

When estimating an income equation, it is possible to take income of an individual as dependent variable and, among other socio-economic variables, religion of the individual as independent variable. It is however also possible to take income of a household as dependent variable. As in most studies, I have chosen the latter option. The disadvantage of taking income of an individual is that one’s income depends for a large part on the choices made by the household members to divide working time and therefore income among the members. When looking at households, this division does not influence the equation. A more practical reason to choose for household income is that in case of the Netherlands there is only income of households available in the dataset. 
Because also personal characteristics, like education, gender and age are important, these variables are taken from the head of the household. Whether the religion variable is given from the head of the household or from the person interviewed is not the same for all countries in the original datasets. For the Netherlands the person interviewed has given his own status of religion. This person is not always the head of the household and there is only one person per household interviewed. In the datasets of the other countries, more people per household were interviewed when that was possible and each respondent has given his own status of religion. Because there might be a difference between the average religion of heads and the average religion of household members, I chose to take only the religion of the heads. The consequence for the dataset of the Netherlands is that the number of observations decreased from 27,908 to 15,355. Calculations show that in fact the difference between the religion of heads and of average household members is very small for the Netherlands. For example 59.15% of the heads is member of a religion, while this percentages for average household members is 60.05%. For Germany these percentages are 66.83 and 69.2 respectively, so the difference is larger. Although the differences are not very high, to get the highest measure of comparison among countries, only the religion variables of heads are taken into account.     
Income

CBS Netherlands provides for privacy reasons only the income deciles of the households. For the other three countries the income is given in the currency of the country. The best way to compare these incomes is to create new income deciles for the group of countries
. Because the incomes are from different years and in different currencies, I computed all incomes to 2004 dollar incomes. To correct for the year-component I used the consumer price index of the OECD. To correct for the country-component I used Purchasing Power Parities for GDP, also provided by the OECD. In Table 2 and 3 more information about the income deciles is given. For the estimations with membership as religion variable, the income deciles based on three countries are used because the United States of America is not in the sample (see next paragraph). When participation is the religion-variable, the income deciles based on four countries are used. 

To make income deciles for the group of countries, first the income deciles of the Netherlands had to be replaced by the average income per decile, which is given by CBS. The last step is computing new deciles for the group of countries by putting all individual 2004-dollar-incomes in an ascending row and cutting at every ten percent. In the most ideal situation, every decile is exactly ten percent. This is however not possible because the data from the Netherlands consists of only ten different incomes, which means that on average ten times 1,536 individual incomes in the ascending row have exactly the same value. It is not permitted to give two same values of income a different income decile, because then the estimations cannot be correct. It is therefore insuperable to create unequal income deciles. The income decile with the least observations contains eight percent of the observations, and the one with the most observations thirteen percent. For individual countries the differences are sometimes bigger. The ninth decile of the four-country decile-distribution contains no individuals from the Netherlands, whereas twenty-three percent of them are in the second decile. The reason for this is that there are only ten different income-values for the Netherlands and assigning them all to the same four-county income deciles would make the highest four-country deciles (especially the ninth and tenth) too big, because the incomes of the other countries are on average higher than in the Netherlands.   
The four income variables of the countries are comparable. For the Netherlands this is net household income, for Germany and the United States of America this is post government income and for the United Kingdom this is annual household income. For Germany, the United Kingdom and the United States of America these variables are the sum of many other income variables. Although there might be a little difference in the exact components of the specific country income variables, the use of income deciles makes these differences negligible and country variables will deal with possible structural differences. 
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1

0 12,606 7,540 3,654

10 10 10 11

2

12,610 17,507 14,612 3,774

11 12 10 10

3

17,508 20,930 18,282 3,131

9 11 8 7

4

20,936 25,097 21,966 3,202

9 11 9 7

5

25,098 29,505 26,224 3,156

9 10 9 7

6

29,506 34,150 30,667 3,008

9 9 9 6

7

34,158 39,665 35,563 3,125

9 10 9 7

8

39,668 47,375 41,801 3,318

10 9 10 9

9

47,381 69,168 54,119 4,624

13 9 15 19

10

69,173 1,621,821 89,634 3,916

11 9 11 17

Income 

Decile

Percentage per decile of:

Table 2: Income deciles bases on three countries


[image: image3.emf]Table 3: Income deciles bases on four countries

min max mean Total obs. Total Neth Ger Uk Usa

1 0 14,078 8,193 5,338 13 10 13 14 15

2 14,080 17,508 15,744 5,326 13 23 7 7 5

3 17,511 21,599 20,123 3,803 9 11 9 8 7

4 21,600 25,866 24,295 3,686 9 10 9 7 7

5 25,867 30,349 28,653 3,593 8 9 9 7 7

6 30,351 35,276 33,325 3,623 9 10 9 7 7

7 35,283 40,884 38,647 3,585 8 9 9 7 7

8 40,892 47,381 45,325 3,569 8 9 9 7 8

9 47,392 69,168 57,125 4,656 11 0 15 19 18

10 69,173 3,382,442 97,214 5,389 13 9 11 17 19

Percentage per decile of: Income 

Decile


Religion
Religion is measured by membership and by participation. The religious variable membership means that someone belongs to a certain religion. The comparability among the countries with respect to this variable is not very clear. The first reason for this is that the question in the United States of America is somewhat different then the questions in the other countries. The second reason is that different denominations are mentioned in the answers and it is questionable how to categorize and compare these. First, the questions and answers of the different surveys are presented. Second I explain how to deal with the difficulties.

The question in the survey of the Netherlands is: ‘To which churchly denomination or group with a philosophy of life do you regard yourself?’

1. No churchly denomination or group with a philosophy of life

2. Roman Catholic

3. Dutch Reformed

4. Reformed Churches

5. Islam

6. Other churchly denomination or group with a philosophy

The German question: ‘Do you belong to a church or religious community, if yes are you…’

1. Catholic

2. Evangelical

3. Other Christian religious organization

4. Other religious organization

5. Non-denominational

The question in the English survey: ‘Do you regard yourself as belonging to any particular religion, if yes, which?’

1. No religion

2. Church of England / Anglican

3. Roman Catholic

4. Church of Scotland

5. Free church / FPC of S

6. Episcopalian

7. Methodist

8. Baptist

9. Congregational / Utd R

10. Other Christian

11. Christian (no denomination)

12. Muslim / Islam

13. Hindu

14. Jewish

15. Sikh

16. Other

17. Free Presbyterian

18. Brethren

19. Presbyterian

20. Church of Ireland

21. Protestant nes

In the United States of America this question is asked: ‘What is your religious preference?’ 

1. None

2. Catholic

3. Jewish

4. Protestant (see below for specification)

5. Non-Christian / Islam / Buddhist

6. Greek / Russian / Eastern orthodox

7. Other

When the respondent answered ‘Protestant’ the following question was asked: ‘what denomination is that?’. The answers are: Baptist, Lutheran, Methodist / African Methodist, Presbyterian, Episcopalian, Protestant unspecified, Jehovah’s witness, Christian, Pentacostal / Assembly of God, Other.

From these different choices of denominations I made two groups to compare the data of the countries: Catholic and Protestant / Christian. The Catholic group is straightforward. Every country has Catholic or Roman Catholic as a choice, so these answers are included in the Catholic group. The Protestant / Christian group is formed of all denominations that are Protestant or Christian. For the Netherlands this includes answers 3 and 4, for Germany this includes answers 2 and 3, for the United Kingdom this includes answers 2, 4 – 11 and 17 – 21 and for the United States of America this includes answer 4.

It is possible to make a third group called ‘Other Religion’ which is formed by non-Christian religions
. It is however likely that this group correlates strongly with ethnicity. The datasets do not have ethnicity variables which can be made comparable among the countries. Therefore this group is not taken into the analyses and membership is defined as being a member of a Protestant or other Christian religion. 

The membership variable of the United States of America is not comparable with the others, for a preference for a denomination is not the same as belonging to or regarding yourself to a churchly denomination. Therefore the analyses with membership as variable to measure religion is only presented for the three countries which are comparable. In table 4 the percentages of members are shown. For convenience the percentages of the United States of America are also in the table, although they are not in the sample of the membership-estimations. 
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Dummy Cath % Prot/Chris % Membership %

4 Countries 25% 37% 62%

Netherlands 30% 21% 51%

Germany 29% 35% 64%

United Kingdom 13% 45% 58%

United States of America 19% 64% 83%


Participation is the number of times an individual visits church. This variable is fully comparable among the four countries.

In the Dutch survey the question is: ‘How often in common do you visit a church or religious meeting?’
The answers are:

1. once a week or more

2. 2 or 3 times a month

3. once a month

4. less than once a month

5. seldom or never

In the German survey the question is: ‘Please indicate how often you take part in each activity: church going, visits to religious events.’

1. Daily

2. At least once a weak

3. At least once a month

4. Seldom

5. Never

In the survey of the United Kingdom the question is: ‘How often, if at all, do you attend religious services or meetings?’

1. Once a week or more

2. At least once a month

3. At least once a year

4. Practically never

5. Only wedding / funeral

In the survey of the United States of America the question is: ‘During the year 2004, how often did you go to religious services?’

… times per …

The answers on this question are converted by PSID into:
1. Day

2. Week

3. Two weeks

4. Month

5. Year

6. Other

7. Never

From these answers, two dummies are created. Church≥1week  is 1 for every head of the household who visits church or religious events once a week or more and 0 otherwise. Church≥1month is 1 for every head of the household who visits church or religious events once a month or more (also those who visit once a week or more) and 0 otherwise. In table 5, statistics about these dummies are given. When estimating the participation equation, only members are included in the sample, for otherwise the effect of membership is also partly included in the participation coefficient. Therefore the percentages in the table are relative to members. In this case, also the United States of America is included. As noted before, the definition of membership for people in this country is not fully comparable with the other countries. I assume it is equal enough to determine the sample for the participation-estimations. 
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Cath. Prot/Chris Totaal Cath. Prot/Chris Totaal

4 Countries 20% 23% 22% 37% 38% 37%

Netherlands 12% 29% 19% 30% 46% 37%

Germany 21% 7% 13% 35% 19% 26%

United Kingdom 38% 19% 23% 50% 29% 33%

United States of America 32% 35% 34% 51% 55% 54%

Church

≥1week

Church

≥1month

Table 5: Participation percentages (relative to members)


Education

The four countries have all different systems of education. Comparing these systems is quite difficult. Moreover, the survey-data on educational backgrounds are represented differently. This makes it very difficult to provide fully comparable education variables. I have tried to make them as comparable as possible, but for security all estimations are provided with interaction-terms for the countries with respect to the education variables. Now shortly the way in which the education variables are formed is set forth. 
With respect to the level of someone’s education, the dataset of the Netherlands is divided into three categories of low, middle and high education. Heads of households who are in the low education category have a MAVO certificate or have completed the third year of VWO. Those who are in the middle group have completed HAVO, VWO or MBO. Those in the highest group have finished HBO or WO. The dataset does not make sure what the meaning is of people who do not belong to any of these groups. They probably have lower education than the lowest group.
For Germany people with a secondary or an intermediate school degree (that is Hauptschulabschluss and Realschulabschluss) are put in the low education group. Heads with education from a technical school (Fachhochschulreife), an upper secondary school (Abitur) or a vocational degree (Beruflichen Bildungsabschluss) belong to the middle group. And people with completed college education (that is Hochschulabschluss and Univesity) are in the group of high education.
For the United Kingdom the high education dummy consists of people with a higher degree, first degree, HND, HNC and teaching. The middle group consists of heads with an A-level and the ones with a vocational degree who are not yet in the high education group. In the lowest group are the heads with O-level and CSE who are not yet in the middle or high group.
In the outcome of the survey of the United States of America the head’s completed education level is given. It is given as the number of years of going to school and the number 12 is a high school graduate. High school graduates belong to the second category of education, compared with the other countries. Also people with 13 and 14  years of education can be assigned to this group. More then 14 years of education means that the person is in the high education group and 10 or 11 years of education is comparable with belonging to the low-education group with the other countries. 
In table 6, percentages of the groups are given. The lowest and highest group seem to have reasonable percentages. For the middle group it is striking that Germany and the United States of America have much higher percentages than the other two countries. Interaction-terms have to deal with these uncertainties. 
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4 Countries 10% 45% 24%

Netherlands 7% 35% 25%

Germany 10% 60% 24%

United Kingdom 14% 35% 22%

United States of America 11% 51% 26%

Table 6: Education percentages


Other variables

· Age is taken into the equations as the age of the head of the household and also a quadratic function of this age is computed, because income mostly rises with age, but with a diminishing rate. The average age of the heads of the different countries are given in table 7. Every age above 85 is topped down at 85 for privacy reasons. 
· Gender is a dummy variable which takes the value 1 if the head is a man and 0 if the head is female. The means of this dummy are given in table 7.

· The size of the household is given by the variable SizeHH, which takes on the values 1 up to 6. In the dataset of the Netherlands, all families with more members than 6 are valued 6 for privacy reasons. For the reason of comparability I did the same with the data of the other countries. The average household sizes are provided in table 7.

· The dummy SingleHH gets value 1 if the household consists of only one person or if the household has just one parent. Table 7 provides the means of this dummy for the different countries.
· There are three dummies to account for the age of children in the household. Child0-4 is a dummy with value 1 if the household’s youngest child is of the age of zero to four. The dummy child5-12 is 1 when the youngest child is between five and twelve years old. The dummy child13-16 is 1 when the youngest child is between thirteen and sixteen years old. Table 7 gives the means of these dummies. 
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Dummy Age Gender SizeHH SingleHH Child

0-4

Child

5-12

Child

13-16

4 Countries 49.11 0.68 2.46 0.33 0.13 0.13 0.07

Netherlands 48.57 0.73 2.43 0.32 0.13 0.12 0.07

Germany 50.99 0.62 2.42 0.31 0.09 0.12 0.07

United Kingdom 51.30 0.67 2.41 0.39 0.12 0.12 0.04

United States of America 45.10 0.70 2.66 0.33 0.18 0.17 0.07


Results
Table 8 shows the results of the different estimations of the effect of religion on income, when religion is measured as being a member of a Christian religion. As explained in the methodology section, there are four different models. Model 1 shows that the effect of membership on income is positive when homogeneity is assumed; the variable is significant at the 1%-level. This effect is in line with the findings of Bettendorf and Dijkgraaf (forthcoming B) who found a positive effect for the high-income countries in their dataset. It is not in line with Barro and McCleary (2003) who found a negative effect for panel data with many countries. In model 2, the membership variable is divided into three different variables for the three particular countries in the dataset. This allows heterogeneity with respect to the effect of religion on income. The results are interesting: for the Netherlands the effect is positive but insignificant, for Germany significantly positive and for the United Kingdom significantly negative. 
Whether model 1 or 2 is preferred can be tested with a likelihood-ratio test. For this test model 1 can be seen as the restricted model and model 2 as the unrestricted. When model 2 is less efficient, two of the three membership variables are not needed in the equation. So I test the null hypothesis that two coefficients in model 2 are equal to 0, that is there are two restrictions. L(βR) represents the maximum value of the log-likelihood function when the restrictions do apply and L(βUR) represents the maximum value when the restrictions do not apply. The likelihood-ratio test that can be applied to evaluate the null hypothesis builds on the fact that for large sample sizes -2 [L(βR) – L(βUR)] ~ χ² where the degrees of freedom of the χ²-distribution is equal to the number of restrictions, in this case two. Calculating gives LLR = 78 with two restrictions. This is higher than the critical value of the χ²-distribution for every reasonable percentage of significance, so the null hypothesis is clearly rejected and model 2 is preferred above model 1.  
In model 3 heterogeneity is introduced for all variables. Model 2 is rejected against model 3 with a likelihood-ratio test (LLR = 864 with 16 restrictions) again for every reasonable percentage of significance. The signs of the membership variables do not change, but the significances do. Now the Dutch variable is significant at the 5%-level and the variable of the United Kingdom only at the 10%-level. 
In model 4 there are three different estimations, so heterogeneity in the error terms is also allowed. Model three is rejected against model 4 using a likelihood-ratio test (LLR = 540 with two restrictions). Model 4 is the best of the four estimated models. The signs of the religious membership coefficients are not changed, but the one of the United Kingdom is not significant at the 10%-level anymore. The outcome is then one negative insignificant variable (United Kingdom), one positive significant variable at 5% (the Netherlands) and one positive significant variable at 1% (Germany). 
In table 9 the results of the effect of religion on income are shown when religion is measured as participation. In model 1 this participation effect is negative, but not significant. In model 2 this changes as participating in the Netherlands has a significant negative effect on the 1%-level and in the United Kingdom on the 10%-level, whereas in the United States of America the effect is positive at the 1%-level and in Germany the effect is insignificantly negative. Model 2 is clearly preferred using a likelihood-ratio test (LLR = 32 with three restrictions). So heterogeneity among countries seems to be the case for participation as well. In model three more heterogeneity is introduced and again this model is more valuable then the second (LLR = 1186 with 24 restrictions). In the third model the variable of the United Kingdom has lost its significance at the 10%-level, but the German variable is now significant at the 5%-level. In the fourth model again full heterogeneity is assumed. The third model is rejected against the fourth with LLR = 3542 and three restrictions. The outcome is that in the Netherlands and in Germany religious participation of at least once a week has a negative effect on income. In the United Kingdom the effect is also negative, but insignificant. In the United States of America however the effect is positive with 5% significance. 
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Table 8: Results membership

Model 1 Model 2 Model 3 Model 4: Full heterogeneity

Homogeneity Heterogeneity I Heterogeneity II Netherlands Germany Uk

-70,082

34,908

-70,043

34,908

-69,611 -31,295 -23,469

34,908

Standard errors between brackets. Coefficients with ***/**/* are significant at the 1%/5%/10% level.
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Table 9: Results participation

Usa

-12,180

6,377

Model 4: Full heterogeneity

7,906 7,563

-8,308

4,469

Germany Uk

-14,783

26,315

-52,559

26,315

-52,543

26,315

Standard errors between brackets. Coefficients with ***/**/* are significant at the 1%/5%/10% level.

Model 1 Model 2 Model 3

Netherlands Homogeneity Heterogeneity I Heterogeneity II

-51,950 -14,908


Sensitivity analyses

Marginal effects

With least squares regressions, the marginal effects are easy to compute. It is more difficult with an ordered probit estimation. When a coefficient is positive, it is only sure that the effect on the highest decile is positive and on the lowest decile is negative. More calculations are needed to get to know the effects on the other deciles and especially to know the marginal effect of a variable on the average income. These calculations are explained in appendix A. In figure 1 the marginal effects on income are shown.
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PM: figure 2 marginal effects participation per country per variable.
Own-country deciles
To determine which of the four models is most efficient in estimating (by using a likelihood-ratio test), the variables in the four models had to be fully comparable. This implied that also for the income variable the same deciles are used. This distribution of deciles assumes homogeneity in the behaviour of households in different countries with respect to the same absolute value of income. Now that is proved that there exists heterogeneity, it might be better to leave this assumption and make specific deciles for every country. When making separate decile-distributions for every country, the relative position of one’s income in that country is assumed to result in the same behaviour as in the other countries. For the estimations of the single countries, the results might be more efficient, because the distribution of the income-deciles is more equal. 
The results are given in table 10, only for the membership variables. Both the old and the new coefficients are shown to compare them. The signs of the variables are all the same and with respect to significance, the only change is that the variable in the United Kingdom in model 4 becomes now significant at the 10%-level. It is not surprising that the results hardly change, for the three countries are all rather rich, Western countries, so the absolute incomes are not very different.  
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Table 10: Results membership with different definitions of deciles
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Estimation with own-country income deciles 
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Standard errors between brackets. Coefficients with ***/**/* are significant at the 1%/5%/10% level.

-14,587
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Estimation with income deciles based on three countries 

(old)

Model 1 Model 2 Model 3 Model 4: Full heterogeneity

Homogeneity


In table 11 the changes of new income deciles are shown for participation. The signs are again all the same, but now there are more changes with respect to the significances of the results. The most interesting change is in model 1 where the participation variable becomes significant at the 1%-level, while it wasn’t significant with the old country-deciles. It seems to be the case that the relative position of one’s income does make a change now. A possible explanation for this might be the heterogeneity among countries with respect to the effect of membership on income. Only members are included in the estimations and it is already proved that for the Netherlands and Germany the effect of membership is positive, whereas the effect for the United Kingdom is negative (though insignificant). The consequence of this heterogeneity is that in the participation sample the average income of people from the United Kingdom is lower than in the full sample and for people of the Netherlands and of Germany this average income is higher than in the full sample. Another explanation is that the United States of America, which was not included in the membership-sample, is he richest country of these four countries so that relativity becomes more important. 
A second point of interest is that the negative effect of the participation variable of the United States of America becomes less significant, only at the 10%-level. 
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Table 11: Results participation with different definitions of deciles
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Denominations
In a lot of research heterogeneity with respect to the effect of religion on income between denominations is found. I am only allowed to discriminate between the Roman Catholic religion and Protestant / Christian religions because of data-constraints. 
In table 12, I estimated the four models again, now with a distinction between these two religious denominations. Likelihood-ratio tests show again that every model that allows more heterogeneity is preferred to the other(s). It is however not that clear whether allowing for heterogeneity between these denominations is preferable. Model 1 with denominational distinction is just preferred to model 1 without this distinction (LLR is 10 with 1 degree of freedom). In the other three models however, the non-denominational estimations are preferred with 99 percent significance of the likelihood-ratio test (model 2: LLR is 6 with 4 df, model 3: LLR is 6 with 4 df and model 4: LLR is respectively 0, 4 and 2 with 1 df). This leads to the interesting result that when assuming homogeneity with respect to the total effect of religion on income (model 1), the estimations give reasons to accept heterogeneity between denominations (in this case, there is no heterogeneity in the sign, but only in the magnitude of the effect). When however heterogeneity among countries is taken into account, it is not allowed anymore to accept heterogeneity between the denominations. 
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Table 12: Results membership for denominations
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Model 1 Model 2 Model 3 Model 4: Full heterogeneity
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Homogeneity
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Standard errors between brackets. Coefficients with ***/**/* are significant at the 1%/5%/10% level.


For the participation estimation, the results are given in table 13. Again model 4 is mostly preferred. This time for all models the estimations without allowance for denominational differences are preferred using likelihood-ratio tests. 
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Table 13: Results participation for denominations
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Standard errors between brackets. Coefficients with ***/**/* are significant at the 1%/5%/10% level.

Heterogeneity II Netherlands

Model 1 Model 2 Model 3 Model 4: Full heterogeneity


Endogeneity

In this study the focus is on the effect of religion on income. The relationship may however also be the other way around. It is possible that a higher income causes more or less people to become member of a religion and it may also cause the number of times that people visit a church. Iannaccone (1998) summarizes the studies on this effect by saying that income is a strong, positive predictor of religious contributions, but a very weak predictor of most other measures of religious activity, such as church attendance, church membership, frequency of prayer, and rates of religious belief. To show something of the bicausality of the relationship I made estimations of model 1 and 4 with religion as dependent variable and income as well as the other variables as explanatory variables. Tables 14 and 15 show that the effects of income on religion is significant in most of the cases. The sign is in all estimations the same as the sign of the reverse relation. This gives an indication that income and religion influences each other in both directions and with the same sign. 
Estimating two single equations is however not the best way to deal with the bicausal relationship. To take endogeneity seriously, joint regression is preferred. Bettendorf and Dijkgraaf (forthcoming A) for example find that estimating the income and the religion equation separately or simultaneously matters for the results. In most studies this endogeneity-effect is not taken into account. Exceptions are Lipford and Tollison (2003), Barro and McCleary (2003) and Bettendorf and Dijkgraaf (forthcoming A and B). Estimating a system of equations with data from this research is work for the future.
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Table 15: Results with participation as dependent variable
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Participation at least once a month
Thus far, participation was defined as visiting religious events at least once a week. The data also allows to define a participation variable as visiting religious events at least once a month. This means that the average participation in the religious variable decreases. Barro and McCleary (2003) find that for given religious beliefs, increases in church attendance tend to reduce economic growth. They argue that belief is the crucial factor that positively influences income, whereas participation is a time consuming factor that decreases income, when beliefs are held constant. It is not possible to test this argument with the data used in this thesis, because there are no variables of belief. It is however possible to look at the differences between religion measured as participating at least once a week and at least once a month. The results are given in table 16. Interestingly, for every country the religion coefficient becomes more positive when participation decreases on average. For the Netherlands and Germany, the effect on income becomes less negative, for the United Kingdom it becomes positive, but still insignificant, and for the United States of America it becomes more positive. 
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Table 16: Results with different definitions of participation
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Conclusion

In this study four large micro datasets are used to find an answer on the research question:

To what extent does heterogeneity in the effect of religion on income exist among the Netherlands, Germany, the United Kingdom and the United States of America?
With membership as variable of religion, it was only possible to compare three countries and with participation the four countries could be compared. In both cases, heterogeneity plays an important role. Models in which heterogeneity is assumed are preferred above models in which homogeneity is assumed. 
In the Netherlands and Germany, membership of a Christian religion has a positive effect on income and within the sample of members active participation has a negative effect. In the United Kingdom, both effects are negative, but insignificant. In the United States of America, the effect of active participation is positive.

Replacing the multiple-county income deciles for own-country income deciles, does not have big implications for the results in the in the individual country estimations. Only the negative membership variable of the United Kingdom becomes a bit more significant (at 5%-level) and the positive participation variable of the United States of America becomes a bit less significant (from the 5%-level to the 10%-level). For the participation estimation in which homogeneity is assumed, the variable becomes significant at the 1%-level, whereas it was insignificant. This is also a change in favour of heterogeneity, because the introduction of own-country income deciles can be seen as introducing a minor form of country-heterogeneity.

Making a distinction between the Roman Catholic religion and the Protestant / Christian religion still results in country-heterogeneity for models with more heterogeneity are preferred. Interestingly however is that these models are not preferred above the models in which this distinction is not made. So it does not follow from this research that there is a significant difference between both denominations. 
When replacing the active participation variable by an - on average - less active participation variable, the effect is more positive (this can also be read as less negative) for all countries. The negative time-consuming element of participation may be playing an important role. For the United States of America, the positive effect of social capital may also play a role for the effect of participation is positive. The country has the biggest share of members and participants, so maybe Gruber’s (2005) finding that a higher density of religious people results in higher income can also be applied on the country-level. 
In this thesis only little attention is paid on the effect of income on religion. To take this effect seriously, joint regression is preferred. Future research may look at the implications of replacing the single equations by system equations. Future studies may also search for the causal factors that are responsible for the differences among these countries with respect to the effect of religion on income. Why are for example the positive effects of membership on income obviously strongest in Germany?
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Appendix A Marginal effects

In computing the marginal effects I follow the same procedure as Bettendorf and Dijkgraaf (forthcoming A) did with their computations of the dataset of the Netherlands. I only follow the approach for the single equation method.

Discrete variables

The marginal effects of dummy variables are computed as:
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Where φ is the normal cumulative distribution function. This formula means that a dummy variable is analyzed by comparing the probabilities that result when the variable takes its two different values with those that occur with the other variables held at their sample means (Greene, 2005). If dummies are exclusive, the competing dummies are set to 0. This is the case for the three education variables and for the three child variables and the single household variable.
Continuous variables

There are only two continuous households: Size of household and age. The marginal effects for these variables are computed by this formula:
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Where Φ is the standard normal density function. For the variable age there is also a quadratic effect, which is not included in the formula. This effect is however included in the reported marginal effects.

Reported marginal effects

The sample average of the individual marginal effects are reported. Marginal effects obtained for the income equation are converted into the expected income change, relative to the sample average income:
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Where Yj denotes the average income in class j and Y the sample average income.

The structure of the following, detailed tables is as follows:

· In the first ten columns, the first line gives the average probability for each income decile (%). For the model in which membership is the measure of religion, this is about the income deciles bases on three countries because the model is estimated with these deciles as dependent variable. For the model in which participation is the measure of religion, it is about the income deciles based on four countries. 
· In the column ‘income’, the average income of the respective country is reported and below are the marginal changes from this income as a percentage of this average income.

Example for Germany: (still needs to be improved)
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� See for example Balkenende (2009), De Baar (2009), Polder (2009), Kennedy (2008) and Otten and Lok (2009)





� Chiswick (1983, 1993), Tomes (1984, 1985),  Steen (1996), Cornwell et al. (2003), Bettendorf and Dijkgraaf (2005), Mangeloja (2005)


� Heath et al. (1995), Crain and Lee (1999), Lipford and Tollison (2003), Barro and McCleary (2003)


� I assume there are no people participating at least once a weak, whereas they are not a member at the same time.


� An alternative is replacing the Dutch income deciles by the average income per decile. I haven’t preferred this option for the incomes of the other countries are then much more volatile, which creates a difference in the power of the estimation between the Netherlands and the other countries. Another alternative is using different income deciles for every country. By using one distribution of deciles, it is assumed that every household with the same income behaves the same in different countries. By using different distributions for every country, it is assumed that every household with the same relative position with respect to income in his own country behaves the same in different countries. Because of this the first option is better when assuming homogeneity. Because the four countries in this study are all rich Western countries, both approaches will not differ much. In the sensitivity analyses the differences are shown.


� For the Netherlands this includes answers 5 and 6, for Germany answer 4, for the United Kingdom answers 12 – 16 and for the United States of America answers 3, 5 and 6.
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