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Abstract 

Using data from approximately 13,000 individuals in 14 different OECD regions, we find 
that culture, as expressed by religious beliefs, generates public goods contributions.  We 
characterize individuals into systems of religious beliefs using latent class analysis and 
find that some types of beliefs influence pro-environment behaviors and attitudes, even 
after controlling for religious affiliation, political views and activism, and socio-
demographic characteristics.  We find a role for beliefs that is separate from social capital 
accumulated via membership in church groups and church attendance.  Finally, we make 
a methodological contribution by showing that the use of latent class analysis to describe 
systems of beliefs yields more meaningful interpretations than the standard approach of 
dummy variables for specific beliefs. 
 
 
 
Key words: Latent Class Models; Public Goods; Culture; Religion  
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1 Introduction 

Although much is understood about the role of formal institutions such as markets and 

codified rules in coordinating economic agents, policymakers and social scientists are becoming 

aware of the importance of informal institutions for the understanding of heterogeneous 

economic behaviors and the design and implementation of successful economic policies. In the 

last few years, the economics literature has exploded with theoretical and empirical 

investigations linking informal institutions to the functioning of the economic system at the 

individual and the aggregate levels. This literature has shown that incorporating culture, social 

norms, and measures of human interactions into economic theory and empirics increases our 

understanding of how the impact of economic fundamentals depend on the type and strength of 

informal institutions [14, 18, 19].  

This paper furthers this line of thinking by investigating how religiosity, a critical part of 

an individual’s culture, influences contributions to a public good. We examine how religiosity 

affects conservation efforts and attitudes toward the protection of the natural environment.  

Using a sample of approximately 13,000 individuals in 14 OECD regions, we find that there is 

substantial heterogeneity in the types of religious beliefs individuals hold. We present evidence 

that decomposes the influence of religiosity into an effect attributable to religious beliefs and an 

effect attributable to the social capital associated with participation in religious activities. We 

find that an individual’s belief system influences economic behavior even after controlling for 

religious affiliation and participation, political views and activism, and socio-demographic 

characteristics. Our findings and methods emphasize that it is the combination of beliefs that 

affects behavior, not any one particular belief or having more religious beliefs. 

In order to isolate the influence of religious beliefs from the effects attributable to 

religious affiliation and social capital related to religious participation, we treat religious beliefs 

as a multi-dimensional construct and apply latent class analysis to create a typology of belief 

systems. Then we estimate the likelihood of engaging in pro-environment behaviors and having 

pro-environment attitudes using the posterior probabilities of latent class membership as 

predictors. We show that the latent class approach to measure heterogeneity in religious beliefs 

provides different and richer interpretations of the results than those based on standard 

approaches used in the literature. Furthermore, because we use latent class analysis to 
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characterize belief systems, our approach to identifying the separate effects of religious beliefs 

and religious participation on public goods contributions is more convincing. 

It is a well-established result that people contribute to public goods more than expected 

given incentives to free-ride. Volunteerism and charitable giving are common, and laboratory 

experiments provide consistent evidence that preferences can include a concern for others. 

Ferraro, Rondeau, and Poe [12] discuss results of an experiment in which participants’ 

willingness to pay for a public environmental good depends on altruism and fair contributions.  

A person’s own sense of social responsibility, of doing what is morally right, can also influence 

contributions to public goods. Brekke, Kverndokk, and Nyborg [6] find that pro-recycling 

policies might in fact reduce recycling rates if monetary incentives undermine an individual’s 

moral motivation to contribute to the greater good. In the context of stated preferences, Spash 

[29] has found that ethical principles can be as important as standard socio-demographic 

variables in explaining willingness to pay for environmental goods.     

Because religious values are part of an individual’s system of values and norms, we can 

then expect that religiosity and religious beliefs influence efforts to contribute to public goods.  

Indeed, the idea that religion is related to economic outcomes has long philosophical roots. In the 

Wealth of Nations and Theory of Moral Sentiments, Adam Smith viewed religion as a way to 

enhance one’s human capital. As discussed in Anderson [1], Smith observed two ways in which 

religion could affect economic behavior. First, belonging to a religious group generates social 

capital and group membership signals merit to potential employers. Second, religious beliefs 

provide a system of “internalized monitoring” that encourages individuals to behave in ways that 

benefit society. In line with Smith’s observation, Torgler [31] finds that religiosity, as measured 

by involvement in a church group and having a religious education, is positively and strongly 

correlated with tax morale.   

Religiosity can be particularly relevant in understanding attitudes and behaviors toward 

the protection of the natural environment. Religious traditions and movements include world 

views, ethical precepts, and spiritual elements that shape perceptions about the natural 

environment and can act as guiding principles regarding how our acts and choices affect nature.P

1
P  

Within the framework of discrete choice models, a person’s religious beliefs and how those 

beliefs inform her relationship with the natural environment can generate differences in utility 

across alternatives. This is the approach we adopt when we model the decision to undertake pro-
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environment behavior and state pro-environment attitudes. We assume that changes in religious 

beliefs influence the utility of recycling and not recycling, for example, and expect that pro-

environment behaviors and attitudes generate greater utility for individuals with a more nature-

centered system of beliefs. 

In addition, church and community groups or more informal social networks formed by 

religious affiliation might encourage contributions to the public good either directly through their 

activities or indirectly through a sense of connectedness created by these memberships.P

2
P  

Consistent with these arguments, Chermak and Krause [8] examine the determinants of 

consumption of a common-pool resource in an experimental setting and find that identification 

with non-mainstream Christian religions is a significant and positive predictor of sustainable 

consumption patterns.  Lowry [20] finds that religious affiliation influences the demand for 

membership in environmental organizations.   

Many other researchers have now adopted the view that religion can influence economic 

choices and outcomes and include some control for religion in empirical analyses [10, 11, 14, 

22]. Recent work has also focused on the relationship between culture or human capital and the 

development of growth-promoting institutions [15, 13, 30]. Finally, social scientists have 

extensively studied philanthropic behavior such as making charitable donations or volunteering 

and found that religious people are more likely to make monetary donations and volunteer their 

time to church-related and non-church related activities [7, 27].   

We contribute to this line of research by investigating how religiosity influences efforts 

to protect the public good of environmental quality and by examining the autonomous roles of 

beliefs and participation in a large sample of individuals in OECD countries. Our research also 

highlights the importance of treating culture as a complex multi-dimensional construct. We argue 

that latent class analysis is an appropriate and insightful method to account for heterogeneous 

preferences and provide empirical evidence that shows that this measurement of religiosity leads 

to more accurate and nuanced conclusions than the use of ad hoc indicators. The results show 

that there is substantial variability in belief systems and that different belief systems matter in 

different ways. These findings increase our general understanding of the importance of non-

economic factors in explaining economic behavior and, in particular, of the types of individuals 

who are more likely to engage in pro-environment behaviors and have pro-environment attitudes.  
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In this way, this research can shed light on how cultural factors might influence efforts to 

implement conservation policies and sustainable development programs.   

The rest of the paper proceeds as follows: Section 2 introduces the method that we use to 

construct a typology of religious beliefs, Section 3 presents the results of the latent class analysis, 

and Section 4 presents the data and results of the models estimating the likelihood of pro-

environment behaviors and attitudes. Section 5 concludes. 

 

2. Methodology: Latent Class Models of Religious Beliefs 

We employ latent class analysis to examine the associations between religious beliefs and to 

identify classes of people by their sets of beliefs. Compared to the ad hoc choice of a single 

belief and to entering multiple beliefs simultaneously (a practice that assumes the effect of a 

particular belief is independent of the effects of other beliefs), latent class analysis allows us to 

take into account the fact that religious beliefs are related and interact with each other. Although 

latent class analysis (LCA) has been applied to several social issues [3, 25], it is still a fairly 

novel methodology in the economics literature [5, 9, 26] that on theoretical and practical grounds 

is a promising approach to the study of social and cultural capital.   

We use eight dichotomous variables from the World Values Survey (WVS): belief in 

God, Heaven, Hell, the Devil, the soul, life after death, and sin, and importance of religion in 

one’s life. There are 2P

8
P = 256 possible unique response patterns of these variables.  In a sample 

of 12,896 individuals from OECD countries for whom we have responses to all eight indicators, 

we observe 188 response patterns.P

3
P This large number of observed unique responses suggests 

that there is substantial heterogeneity in the sample and that it might be unrealistic to presume 

that one or two measures of religious beliefs can properly characterize and differentiate among 

respondents. If we were to consider each observed response pattern a unique type of religiosity, 

then we would need to include 187 dummy variables in regression models. Importantly, people 

may differ in their degree of certainty about their beliefs and about what they mean when they 

say that they hold certain beliefs.  For example, Bishop [4] analyzed trends in polls regarding 

belief in God in America and concluded that although a very high percentage of individuals 

claim to believe in God, it is unclear whether individuals believe in a similar God or believe with 

the same degree of certainty. 
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Our strategy is to consider a person’s religious belief system an unobserved latent 

variable and to treat religious beliefs as indicators (with errors) of that unobserved latent 

construct. Because latent class models are probability-based, the analysis accounts for errors in 

the responses and for the uncertainty of classification. In our application, we are able to reduce 

the 188 observed response patterns down to ten distinct latent classes that separate out groups of 

individuals with different belief systems. From these results, we compute posterior probabilities 

of class membership and include these probabilities in models estimating the likelihood of 

engaging in pro-environment behaviors and expressing pro-environment values. In this manner, 

we examine whether different belief systems have different effects on public goods 

contributions. 

We use 8 dichotomous questions from the WVS, so there are 256 possible response 

patterns.P

4
P The latent class model assumes the observed contingency table is a mixture of tables 

generated by a number of unobserved distinct classes. Estimation is based on the idea that the 

probability of obtaining a specific response pattern is the average probability of the response 

pattern given each class, weighted by the prior probability of class membership (Magidson and 

Vermunt, 2003). Let i = 1,…, I, denote the respondents. For each individual we observe the 

response to a set of eight questions denoted k =1,…,8. Then, 1=ikY if the individual responds 

“yes” to question k, and  0=ikY  otherwise. The response pattern of an individual is represented 

by the vector, iY . Under a generalized finite-mixture model, we assume a finite number of latent 

religious systems denoted s = 1,…, S. The discrete latent variable X  represents the religious 

system class.  Then: ∑ ∏
= =

=×==
S

s k
iikii sXYPsXPYP

1

8

1

).|()()(  

The conditional probability that an individual in latent class s responds “yes” to indicator 

k is modeled as a logit equation: ,
)exp(1

)exp()|1(
ks

ks
iik sXYP

β
β

+
=== where ksβ is a free parameter.  

Latent class analysis determines the smallest number of latent classes that account for the 

observed relationships among response variables. We start by assuming only one class – mutual 

independence among response variables – and then increase the number of classes if the 

independence model does not fit the data adequately. To determine the number of latent classes 

among the models that fit the data, we use the Bayesian information criterion (BIC) based on the 

model’s log-likelihood. The models are fitted using Maximum Likelihood methods and the 
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results yield the conditional response probabilities for each belief. These conditional probabilities 

are then used to compare and define the classes. Using Bayes rule, we calculate posterior 

membership probabilities that are used in regression analysis. 

 

3 Results for Latent Class Models 

In this section we describe the data we use to characterize religious beliefs, justify our 

selection of a latent class model, and describe the resulting classes. We use data from the third 

wave of the WVS, conducted during 1995-1997. Although there is a more recent wave of the 

WVS available, the third wave is the only time the survey asks several questions about pro-

environment behaviors which will become critical for the second part of our analysis. We focus 

our analysis on individuals in OECD countries. When we incorporate individuals from non-

OECD countries into the analysis, there is too much heterogeneity in the sample and we are 

unable to find a global maximum of the likelihood function for those models that fit the data.  

Our difficulty in classifying individuals from many different cultures underscores the importance 

of treating beliefs as a complex, multi-dimensional construct.P

5
P Even though we focus on 

individuals in countries that are homogenous in many respects, it is important to note that there is 

substantial within-country variation of religious beliefs. Although a more diverse set of countries 

would contain even greater variation, we believe that our investigation provides an example of a 

useful approach to measure heterogeneous preferences and their effects on contributions to a 

public good.   

The WVS, wave 3, contains questions about belief in God, Heaven, Hell, the Devil, the 

soul, life after death, and sin. We include how important religion is in the person’s life in order to 

identify individuals who claim to hold some beliefs but are not engaged with those beliefs. We 

use a sample of 12,896 individuals for whom we observe responses to all eight indicators. Table 

1 presents summary statistics for the indicators. Twenty-seven percent of the respondents say 

that religion is very important to them. The median number of beliefs people hold is 4; 2 and 7 

beliefs are the 25- and 75-percentile, respectively, and the range goes from zero to all seven 

beliefs. The most common belief is the belief in God and the belief that people have a soul, 77 

and 76 percent of the respondents, respectively. The two least common beliefs are belief in Hell 

and belief in the Devil. Pearson’s Chi-square tests strongly reject the null hypotheses of no 
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association between each pair of beliefs and there is a substantial degree of heterogeneity in how 

these seven beliefs are combined.P

6
P      

We observe 188 unique response patterns in our sample. This heterogeneity in belief 

patterns is also present within religious affiliations. Among the 5,686 respondents who identify 

themselves as Catholic we observe 147 unique patterns, among 3,578 Protestants we observe 126 

unique patterns, and 124 unique patterns among the 2,741 respondents who do not subscribe to 

any affiliation.  Therefore, the purpose of this first stage is to characterize individuals according 

to their belief systems only. In the second stage of our analysis, when we estimate probit models 

of the likelihood of pro-environment behaviors and attitudes, we control for religious affiliation, 

membership in a religious group, and attendance at services. In this way, we are able to 

investigate whether religious beliefs have an autonomous effect on behavior after controlling for 

affiliation and social capital accumulated through participation. If we were to include the 

additional religious controls in the latent class analysis, we would be generating groupings based 

on a different latent variable that would be something other than belief systems. 

Table 2 presents goodness-of-fit statistics for latent class models.P

7
PAlthough a six-class 

model has the lowest BIC, the bootstrap p-value of the Pearson statistic indicates that the six-

class model does not fit the data. Among the models that fit the data (based on the bootstrap p-

value of the Pearson statistic), the ten class model has the lowest BIC.P

8
P It is possible that the 

Pearson statistic is penalizing the estimation too much for outliers as class 9 and 10 are rather 

small. Nonetheless, we choose to present the main results using the 10-class model rather than 

overrule the results of the test for model fit. We note, however, that the probability structure of  

the 6-class model can be fairly easily mapped into a subset of the 10-class model and that we 

obtain qualitatively similar conclusions when we use those six classes. The probabilities of 

holding each belief conditional on class membership for the 10-class model are presented in 

Table 3. We calculate class sizes using modal probability assignment, that is, each individual is 

assigned to the latent class for which she has the largest posterior probability.   

Class 1 contains 33 percent of the sample and has very high response probabilities to all 

eight indicators. In contrast, Class 2, with 15 percent of the sample, could be described as the 

“secular class,” with low response probabilities for each indicator. Class 3 is the next largest 

class, with 14 percent of the sample. Individuals in this class are characterized by high 

probabilities for all beliefs except Hell and the Devil. Individuals in Class 6 have relatively low 



Acc
ep

te
d m

an
usc

rip
t 

 

 8

probabilities for all beliefs except belief in the soul. Individuals in Class 7 are similar to 

individuals in Class 6, but their belief in the soul is accompanied by high probabilities of belief 

in God or an afterlife. Individuals in Class 4 have a high probability for belief in God, but low 

probabilities for all other beliefs, while individuals in Class 5 have high probabilities of believing 

in God, life after death, and the soul and moderate probabilities for belief in heaven and sin.  

Although the individuals in classes 9 and 10 are also distinguished by the patterns of beliefs they 

hold, these individuals are a small part of our sample. 

The results in Table 3 emphasize the complexity of religious beliefs. For example, 

individuals in classes 1, 3, 4, 5, 7, 8 and 9 all have a high probability of claiming a belief in God.  

However, as the pattern of responses to the remaining beliefs reveals, believing in God can be 

accompanied by a wide range of other religious beliefs. In the next section, we show that 

incorporating this complexity into models that predict pro-environment behaviors and attitudes 

allows for meaningfully different and richer conclusions about how beliefs affect behavior.   

The distribution of religious affiliation and socio-economic characteristics across latent 

classes shows that we cannot use these characteristics to explain completely religious beliefs.  

For example, although the majority of individuals in Class 1 are Catholic, religious affiliation is 

not synonymous with the belief systems individuals hold since there are Catholics across all 

latent classes. In addition, there is substantial heterogeneity in class membership within and 

across countries. The ten classes are present in all regions. The proportion of individuals in the 

"secular class," ranges from 40 percent in Japan to 3 percent in the United States. We also 

calculated an index of class heterogeneity that measures the likelihood that two randomly 

selected individuals are classified in different classes. The index ranges from .49 in the United 

States to .84 in Norway and Germany. 

The distribution of church attendance within classes is also worth mentioning. Almost 50 

percent of the individuals in the “strong believers” class report attending church once a week or 

more and approximately 12 percent of these “strong believers” never attend church. Frequent 

attendance is not trivial in Class 3 (36 percent of the individuals). Interestingly, 40 percent of the 

people assigned to Class 3 and 38 percent of those in Class 7 report going to church once a 

month or on holidays. We also estimate OLS models of each posterior probability on socio-

demographic controls, other religious controls, and country dummies. The R-squared ranges 

from .37 (for the probability of being assigned to Class 1) to .03 (for the probability of being 
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assigned to Class 9 and Class 10). In sum, these statistics suggest that although socio-economic 

factors are related to the type of belief system a person holds, a large combination of factors 

cannot totally explain the variability in posterior probabilities. Thus, it is reasonable to expect 

that the posterior probabilities of latent class membership can have an autonomous role even 

after controlling for religious affiliation and participation and socio-economic variables.P

9
P           

 

4. Pro-Environment Behaviors and Attitudes 

In this section, we examine the determinants of pro-environment behaviors and attitudes. 

We analyze the individual’s problem in the framework of discrete choice models. We assume 

that the individual recycles, for example, if the utility when she recycles is greater than the utility 

when she does not recycle. The individual’s socio-demographic characteristics create differences 

in utility over each pair of alternatives, and the type of belief system the individual holds (as 

determined by the posterior probabilities from the latent class model) also influences her utility 

depending on whether she undertakes the behavior or not. As we argued in the introduction, a 

person’s religious beliefs are potentially related to her norms of moral conduct and to how she 

thinks she ought to relate to the natural environment. Thus, we hypothesize that recycling 

generates a larger utility gain for a person with a nature-centered spirituality than for the person 

who does not share such belief. P

10
P Finally, by assuming the researcher observes the choice with 

error and the errors are normally distributed, we can analyze the choice of behavior in the 

context of a random utility model estimated via probit models. For individual i in country j,  

(1)  )()1( 3210 jijijijij XRELIGIOUSBELIEFENVIRONP αββββ ++++Φ== ,  

where ENVIRON is one of the pro-environment behaviors or attitudes, BELIEF is a vector of 

probabilities of membership in each latent class for that individual, RELIGIOUS is a vector of 

several other behaviors/characteristics that are associated with religiosity, and X is a vector of 

socio-demographic controls.P

11
P α is a vector of region dummies that controls for omitted region 

characteristics. We calculate cluster-adjusted robust standard errors that account for within-

region correlation and heterocedasticity. Below, we describe in more detail the data we use to 

estimate equation 1 and then present our results.   
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4.1 Data 

Measures of pro-environment behavior and attitudes 

The third wave of the WVS contains questions about activities that individuals have undertaken 

in the past 12 months “out of concern for the environment.” These activities are: choosing 

household products that “you think are better for the environment,” (PRODUCT), deciding “for 

environmental reasons to reuse or recycle something rather than throw it away” (RECYCLE), 

“reduced water consumption” (WATER), “attended a meeting or signed a letter of petition aimed 

at protecting the environment” (MEETING), and “contributed to an environmental organization 

(CONTRIBUTE). Each of these variables is coded as 1 if individuals have done the activity in 

the last 12 months, 0 otherwise.  

These activities differ in their potential effects on environmental quality and can have 

different monetary as well as symbolic implications for households. Individuals may engage in 

some of the behaviors because of self-interest as well as normative reasons. For example, 

although the WVS specifically asks individuals if they have engaged in pro-environment 

behaviors out of concern for the environment, household expenses can be reduced by conserving 

water and health reasons might drive people to buy environmentally-friendly products. In 

addition, contributing to an environmental organization or attending a meeting or signing a 

petition are behaviors that are likely influenced by the individual’s trust in environmental 

organizations. On the other hand, the individual can gain utility from recycling or buying specific 

products without trusting the environmental movement.P

12
P We should expect larger effects of 

religious beliefs when moral principals are the main determinant of the behavior, however, the 

empirical observations of these effects are clouded by the wording of the question. For these 

reasons, we do not expect our measures of religiosity and other socio-economic factors will have 

the same point estimates across all pro-environment behaviors.   

   We also examine individual attitudes toward environmental protection with three more 

variables:  TAX (“agree to an increase in taxes if the money were used to prevent environmental 

pollution”), PRICES (“would buy things at 20% higher prices if it helped to protect the 

environment”) and, PROTECT.  PROTECT is equal to 1 if the individual claims that the 

statement “Protecting the environment should be given priority, even if it causes slower 

economic growth and some lost jobs” is “closer to your point of view” than the statement 

“Economic growth and creating jobs should be the top priority, even if the environment suffers 
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to some extent.”  Like MEETING and CONTRIBUTE, these variables also are unspecific about 

the exact environmental actions that individuals might support. In addition, one well-known 

result of the environmental valuation literature is that attitudes and intentions do not necessarily 

imply behaviors. Nonetheless, we examine these expressions of pro-environment attitudes to 

investigate whether or not religious beliefs might help to advance changes in environmental 

practices and policies. 

 Before we discuss the control variables, we address the concern that, because we use 

survey data, there could be an omitted individual characteristic that causes survey respondents to 

respond affirmatively to questions about beliefs, attitudes, and behaviors (e.g., respondents may 

want to appear to be giving the “right” response.) To address this concern, we note three points.  

First, our latent class analysis identifies a typology of beliefs in which only one class (“strong 

believers”) contains individuals who respond affirmatively to all religious beliefs. If an omitted 

variable were driving yeah-saying, we would find that the probability of being in the “strong 

believers” class would be strongly correlated with pro-environment behaviors and attitudes. This 

is not the case. As we demonstrate in what follows, being in classes characterized by responding 

positively to only a few questions about beliefs (e.g., God and the soul) increases the likelihood 

of engaging in pro-environment behaviors and attitudes. An advantage of the latent class 

approach to measuring heterogeneity in beliefs is that it identifies groups of individuals with 

complex and separate sets of beliefs (rather than believers versus secular individuals only). The 

fact that only some of these groups are related to greater efforts to protect the environment 

reduces the concern that yeah-saying drives our results. 

Second, we estimate stacked probit models for the likelihood of engaging in pro-

environment behaviors and having pro-environment attitudes. After controlling in this manner 

for unobservable individual characteristics that are constant across responses, we still find that 

the posterior probabilities of class membership are jointly significant and that there are 

differential effects across classes.   

Finally, we also tried to validate the survey responses with external data. While it is 

difficult to find data that match up well with the self-reported behavior, we were able to find the 

percent of solid waste that is recycled at the country level. Then, using the sampling weights in 

the WVS, we calculated the percent of respondents that report engaging in recycling to get 

country averages. For the 9 countries in our sample for which we have this external information, 
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the percentage of individuals who claim to recycle is strongly correlated with the external 

measure of recycling rates (the correlation coefficient is .653, with a p-value of .056).P

13
P Taken 

together, these three points reduce the concern that an omitted individual characteristic and 

respondents’ yeah-saying are driving our results.  

Controls for Religion 

In addition to the posterior probabilities of membership in each belief class derived from the 

latent class analysis, we control for religious affiliation and religious participation. There are 

good reasons to treat beliefs, affiliation, and participation separately. First, there are differences 

between nominal religious affiliation and theological involvement and conviction. Among 

individuals who report to be Protestant, for example, we might expect to find different levels of 

engagement with the theological principles of Protestantism as well as different degrees to which 

those principles shape a person’s economic behavior. A second issue is that there can be 

substantial variability regarding values within specific traditions. For example, some individuals 

might choose to focus on a set of values of Christianity that promote an attitude of stewardship 

toward the biosphere while similarly convinced believers might ascribe to aspects of Christianity 

that encourage an attitude of dominance toward nature [2]. P

14
P
 

 Researchers have argued that some religious traditions include world views, rituals, and 

spiritual elements that can foster environmental protection, for example, Buddhism and 

Hinduism. The WVS classifies individuals into nine categories: Catholic, Protestant, Orthodox, 

Jewish, Muslim, Hindu, Buddhist, other affiliations, and no affiliation. Because we have very 

few observations for individuals who are Orthodox, Jewish, Hindu or Buddhist, we collapse the 

nine categories to six dummy variables: Catholic, Protestant, Muslim, other Judeo-Christian 

affiliations (Jewish and Orthodox), other affiliations, and no affiliation (the omitted category).  

Importantly, religious affiliation is not synonymous with the belief systems individuals hold.  

Although the majority of Catholics are found in the “strong believer” class, there are Catholics in 

all other 9 latent classes and none of the classes consist of individuals in only one affiliation.  

This explains why we are able to find a role for beliefs that is independent of nominal affiliation 

and indicates that researchers can usually exploit the heterogeneity of values within standard 

classifications of affiliation.  

We also control for religious practice. Putnam [27, page 67] writes: “Connectedness, not 

merely faith, is responsible for the beneficence of church people.”  To control for connectedness, 
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in the second set of models we include dummy variables that indicate the frequency of 

attendance at religious services (CHURCHGOER1-CHURCHGOER3). Individuals who are 

active members of church groups may be even more engaged than those who simply attend 

church regularly and we therefore include a dummy variable that equals 1 if the respondent 

participates actively in church-organized activities (ACTIVE). Individuals who trust their church 

might behave differently than those who do not, independent of their attendance and activism.  

To control for this aspect of social capital, we include TRUSTCHURCH, which is equal to 1 if 

respondents say that they trust the Church a great deal or quite a lot. By including these variables 

in addition to beliefs, we isolate the effects of an individual’s religious beliefs from the effects of 

group association that might accompany religious participation. 

Finally, to differentiate the effects of religious social capital from general social capital, 

we include variables that measure general trust in others, TRUST, and, in several specifications, 

general group association, GROUPS.  TRUST is equal to 1 if individuals agree that “most people 

can be trusted.” GROUPS is the number of non-environmental and non-religious groups in 

which respondents are active members (e.g., sports clubs, literary clubs, professional groups).  

Both TRUST and GROUPS have been widely used in the social capital literature [13, 19]. 

Socio-Demographic Controls 

A person’s religion can be related to her political views and attitudes toward civic behavior. Pyle 

[28] finds that religious conservatism is related to economic conservatism. In order to control for 

the effects of political views on pro-environment behaviors we include three variables that 

measure attitudes toward free riding, political identification, and political engagement. We 

control for political preferences with an index that indicates a respondent’s self-placement in the 

left-right political spectrum, RIGHT. RIGHT takes on the value of “1” if the person places 

herself in the extreme left and the value of “10” if the person places herself in the extreme 

right.P

15
P This variable might have a negative coefficient since the pro-environment movement is 

often identified with left-leaning political agendas. Political activism may also be related to 

religious values and environmental action. We construct an index of political engagement by 

adding 1 if the individual has ever (i) signed a petition, (ii) joined in boycotts, (iii) attended 

lawful demonstrations, (iv) joined unofficial strikes, and (v) occupied buildings or factories. The 

index POLITICAL can take on the values 0 to 5. 
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Attitudes towards free-riding behavior may also affect an individual’s decision to make 

public goods contributions. We follow Knack and Keefer [19] who formulate an indicator of 

social responsibility by adding responses to questions regarding whether certain free-riding 

behaviors can ever be justified. Respondents to the WVS rate on a scale of 1 to 10 whether the 

following free-riding behaviors can ever be justified: (i) “Claiming government benefits to which 

you are not entitled;” (ii) “Avoiding a fare on public transport;” (iii) “Cheating on taxes if you 

have a chance;” (iv) “Someone accepting a bribe in the course of their duties,” and (v) “Buying 

something you knew was stolen.” We code the variable so that a response of ten corresponds to 

the individual saying that the behavior can never be justified. Thus, CIVIC can take on values of 

10 to 50, with 50 being associated with the highest levels of civic cooperation.   

We also include income groupings of the individual as explanatory variables as many 

have suggested a relationship between income and pro-environment behavior [17]. The income 

variable in the WVS is problematic when one pools individuals from many countries because it 

is a categorical measure of the ranking of individuals in the income distribution of their own 

country. Individuals in the lowest income group in one country, for example, may have a 

different income level than individuals in that same income group in another country. In this 

case, the country-specific effect would be picking up effects due to the individual’s income as 

well as country-wide characteristics. We address this issue in two ways. First, by including 

socio-demographic factors that are correlated with income (age and age squared, gender, and 

dummy variables for education levels) we control for the lack of cross-country comparability of 

the income measures. Second, as in Israel and Levinson [17], we include the income grouping 

dummy, an interaction of the income dummy and the country’s 1995 per capita GDP, and per 

capita GDP (included via a country-specific fixed effect).   

Table 1 presents summary statistics for the main variables used in our analysis. The 

average age of individuals in our sample is 43, slightly over half of the sample is female, and 

respondents to the survey placed themselves in the middle of the political spectrum. Recycling 

and using environmentally-friendly products are the most common behaviors (75 percent and 67 

percent respectively). Contributing to environmental organizations is less common (18 percent of 

the sample). A large part of our sample is Catholic (45 percent), while the second most common 

religion is Protestantism (28 percent). A notable portion of the respondents (21 percent) do not 

claim an affiliation with any organized religion. In the next section, we use the data described in 
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Table 1 in conjunction with the results of our latent class analysis to examine the determinants of 

pro-environment behavior and attitudes. 

4.2 Results 

Table 4 presents the main results.P

16
P The table reports marginal effects and p-values in 

parentheses computed from cluster-adjusted and robust standard errors. First, we discuss the 

results for socio-demographic controls. Although we find some evidence that older people are 

more likely to recycle, purchase environment-friendly products, and conserve water at a 

decreasing rate, age is not related to making contributions to environmental groups, attending 

meetings and is negatively related to the stated willingness to pay taxes to protect the 

environment. CIVIC has a statistically significant effect on recycling, buying environment-

friendly products, and conserving water. Given the high value of the mean of CIVIC, the positive 

coefficient probably captures the fact that individuals who are not civic-minded are also 

considerably less likely to provide public goods. CIVIC has also a positive significant effect on 

the pro-environment attitudes. Being female and more politically active (POLITICAL) are 

associated with greater probabilities of engaging in pro-environment behaviors and attitudes, 

while not completing university-level education and leaning toward the right on the political 

spectrum are associated with lower probabilities. Income enters the estimations somewhat 

sporadically. Low income is associated with lower probability of recycling and being willing to 

pay higher prices. Individuals in the second income grouping have a higher probability of 

conserving water relative to those in the highest income group, possibly because of the monetary 

benefits that may be associated with water conservation. These controls have very similar effects 

in all other specifications we discuss later and we do not continue to report them in the text. 

 The models in Table 4 also include religious affiliation and participation. Consistent with 

the literature, we do not find strong effects of affiliation on the likelihoods of engaging in pro-

environment behaviors and attitudes as the coefficients on denominations enter the estimations 

only sporadically. Being Catholic is associated with lower probabilities of attending an 

environmental meeting, agreeing to pay higher prices or a willingness to protect the environment 

over economic growth, while being Protestant lowers the probability of conserving water, 

attending a meeting or willingness to pay higher prices. Interestingly, attendance at religious 

services has the most consistent positive and significant effect on both behaviors and attitudes for 

those who attend church once a month or only on holidays (CHURCHGOER2), and not those 
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who attend most frequently. As we have indicated before, there are more individuals in classes 3 

and 7 who report attending church for holiday services or once a month than there are individuals 

who report attending once a week and never. Thus, a looser connection to organized religion as 

measured by infrequent but somewhat regular attendance at religious services may be related to 

religious beliefs that do not match up entirely with the institutionalized doctrine. Consistent with 

the argument in Putnam [27], we find some evidence that involvement in religious groups 

influences pro-environment behavior. Individuals who are active in church groups are more 

likely to recycle, to attend meetings, and to be willing to pay higher prices. Trust in the Church 

has a similarly weak effect on pro-environment behavior and attitudes, entering significantly in 

only 3 of the 8 estimations. Finally, we note that the coefficients on socio-economic and 

religious controls are similar in sign, significance and magnitude when we exclude the set of 

posterior probabilities for the religious beliefs classes from the models. This suggests that the 

belief systems can have an effect on behavior that is independent of the variables typically used 

to measure religiosity. 

The probabilities of latent class membership enter significantly in several ways in these 

specifications. Note that the posterior probabilities add to 1 for each individual, so we omit Class 

2 to avoid perfect collinearity. By omitting Class 2, we test the null hypothesis that increasing the 

probability that an individual is classified in a class other than the “secular class” has no effect 

on the likelihood of engaging in pro-environment behaviors and attitudes.  

High probabilities of membership in class 3 are associated with higher probabilities of 

purchasing environmentally friendly products, recycling, conserving water, and two of the three 

pro-environment attitudes (with the coefficient on TAX, being almost significant with a p-value 

of .12). Having a high probability of being in Class 7 is also associated with an increased 

probability of several behaviors (recycling, attending a meeting, and conserving water) and 

attitudes (PROTECT and TAX). Similarly, membership in Class 6 is also associated with these 

pro-environment behaviors and attitudes (PRODUCT, RECYLCING, PROTECT, TAX).  

Membership in class 1, 4, 5, and 9 also generates some statistically significant coefficients, but 

we do not emphasize their interpretation here because a consistent pattern does not emerge. 

The table presents the effects of increasing the posterior probability of each latent class 

by 1 percent on the likelihood of pro-environment behaviors and attitudes, everything else equal.  

However, changing the probability of one class by 1 percent would necessarily affect the 
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posterior probabilities of being assigned to all the other classes. A more meaningful way to 

discuss the effect of belonging to a given class is to compare a “typical” person in each class 

relative to a “typical” individual in the “secular class.” A typical person in our sample is female, 

43 years old, in the second lowest grouping of the income distribution of her country, with high 

school education, Catholic who is not an active member of a church group and who never attends 

church services, with median levels of CIVIC, POLITICAL, and RIGHT, and who does not 

believe other people can be trusted. A typical person who belongs to Class 3 with a probability of 

1 has estimated probabilities of buying environmentally friendly products, recycling, reducing 

waster usage, and stating a preference for environmental protection over economic growth that 

are 8 percent, 10 percent, 4 percent, and 7 percent higher, respectively, than the probabilities of 

the same individual who belongs to Class 2 with probability of 1. A typical person who belongs 

to Class 6 with a probability of 1 has an estimated probability of agreeing to pay higher taxes that 

is 6 percent higher than the probabilities of the same individual who belongs to Class 2 with 

probability of 1. P

17
P  To put the magnitude of these effects in perspective, everything else equal, 

women are almost 13 percent more likely to purchase environment-friendly products than men 

are, and almost 5 percent more likely to recycle. Trust and self-placement in the political 

spectrum have smaller marginal effects on behaviors than class membership based on religious 

beliefs does.  Everything else equal, a person who claims others can be trusted is 2 percent more 

likely to buy environment-friendly products and 3 percent more likely to contribute to 

environmental groups. Similarly, everything else equal, a person in the extreme right is 9 percent 

less likely to purchase environment-friendly products and 7 percent less likely to contribute than 

a person in the extreme left.   

What do the belief systems with the largest effects on pro-environment behavior have in 

common? Classes 3, 6, and 7 have relatively high probabilities of believing in the soul, varying 

probabilities for belief in God, belief in sin, belief in an afterlife, and the importance of religion 

in their lives, and low probabilities for believing in Hell and the Devil. Thus, the increased 

probability of pro-environment behaviors and attitudes may be traced to a belief system built 

around a more spiritual connection to the natural environment rather than through a promise of 

reward and punishment. It is also important to note that it is the system of beliefs that seems to 

generate pro-environment behavior, not any one specific belief. For example, individuals in 

Class 1 have a high probability of belief in the soul, but behave differently than individuals in 
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classes 3, 6 and 7. The probability of being in Class 1 enters significantly only in one model in 

Table 4, water conservation and, even in that case, the coefficient on the probability of being in 

Class 1 is smaller than the coefficients on the probabilities of being in classes 3 and 7. P

18
P
 

Overall, these results indicate that the type of religious beliefs a person holds explains 

economic behavior, independent of religious affiliation and religious participation. A potential 

caveat to the conclusions above is that the religious affiliation dummies might not capture the 

effect of membership in specific denominations within affiliations. For example, within a 

Protestant affiliation, Methodists and Baptists can have different propensities to hold the eight 

beliefs we analyze. If it were also the case that belonging to a Methodist church but not a Baptist 

church increased the probability of engaging in pro-environment activities, then we would be 

unable to uncover an effect of affiliation with our methods above, even though one existed.  

Instead, we could wrongly assign an effect to beliefs that should be attributed to participating in 

institutionalized religion. In this case, if data on more narrowly defined denominations were 

available and there were enough observations to estimate the effects, we might find that the 

church to which the individual belongs does matter and not the beliefs.  Unfortunately, these data 

do not exist in the WVS.   

We are still able to address this issue, however, by estimating the models in Table 4, but 

restricting the sample to those individuals who do not attend church once a week or more 

(CHURCHGOER1 = 0).P

19
P It is unlikely that belonging to a church will affect behavior if 

individuals do not regularly attend the church. If the posterior probabilities of class membership 

are still significant in this restricted sample, then we have additional evidence to suggest that 

personal religious beliefs are important in determining pro-environment behavior independent of 

the effects of institutionalized religion. We present the results for the coefficients on the classes 

in Table 5. The estimates of the posterior probabilities are remarkably similar to the estimates 

from the full sample. Furthermore, in terms of statistical inference we derive the same overall 

conclusion: higher probability of membership in latent classes 3, 6, and 7 are related to increased 

likelihood of engaging in pro-environment behaviors and attitudes.   

We also estimated the models in Table 4 for the sample of individuals who are not 

affiliated with any religion. Remarkably, even in this smaller and more homogenous sample 

some types of religious beliefs are statistically associated with behaviors and attitudes. Higher 

probability of membership in Class 6 is positively related to RECYCLE, PROTECTION, and 
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TAX (p-values equal to .002, .03, and .08, respectively). Higher probability of membership in 

Class 7 is positively related to CONTRIBUTION and PROTECTION (p-values equal to .01 and 

.04, respectively).P

20
P
 

 The results discussed above find a role for religious beliefs in influencing pro-

environment behavior and attitudes, but the positive and significant coefficients on ACTIVE in a 

few of the estimations suggest a separate role for religious social capital in influencing behavior 

as well. In an attempt to learn if this effect is attributable to group association specific to 

religious activities or if it is more broadly attributable to general social capital, we estimate 

equation 1, adding an additional control variable, GROUPS, which is the number of civic or 

social organizations in which an individual is an active member, excluding church and 

environmental groups. We note that this exercise would also help to control for omitted 

characteristics of the individuals that are related to joining social groups and also to engaging in 

pro-environment activities. Although we do not report the detailed results here, we find that the 

coefficients on GROUPS is positive and strongly significant in explaining the five pro-

environment behaviors and two of the three pro-environment attitudes, indicating that pro-social 

characteristics are related to these public goods contributions. Interestingly, we find that the 

marginal effects of the church vs. secular groups are similar. In other words, our results suggest 

that belonging to a church group has similar positive effects on pro-environment behavior as 

belonging to other kinds of secular civic organizations.P

21
P  

4.3 Comparison to other approaches 

 We have argued that characterizing religious beliefs via latent class analysis is a more 

appropriate method to measure this complex set of values and provides results that yield richer 

and more sophisticated conclusions than the standard dummy variable approach. In this section 

we demonstrate this point by comparing our results to those obtained with the typical approach 

of characterizing religious beliefs by including dummy variables for each belief. As mentioned 

earlier, this approach has been used extensively in the literature, but we argue that in terms of the 

substantive insights to be derived from the analysis it has important limitations because it does 

not allow us to take into account combinations and interactions of the individual beliefs.   

 Table 6 presents coefficients on the individual beliefs using the dummy variable 

approach. In none of the estimations does a belief in God enter significantly and none of the 

individual beliefs enter significantly in explaining TAX or PRICES. Focusing on the results for 
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PRODUCT and RECYCLE, we would conclude that believing in Heaven is negatively 

correlated with pro-environment behavior, but believing in an afterlife is positively correlated.  

Similarly, a belief in Hell has a negative association, but belief in sin has a positive association.  

Our earlier results, however, suggest that these conclusions are misleading and possibly a result 

of collinearity. For example, in contrast to these results, we find that individuals with high 

probabilities of being in Class 3 have a very high probability of stating a belief in God and higher 

probabilities of using environmentally-friendly products and recycling. Furthermore, individuals 

in Class 3 have a relatively high probability of believing in Heaven, even though the dummy 

variable approach finds a negative relationship between belief in Heaven and pro-environment 

behaviors. Finally, individuals in Class 6 are also likely to engage in these pro-environment 

behaviors and have high probabilities for believing in the soul, yet belief in the soul enters into 

the estimations in Table 6 only twice. While the fit statistics for the dummy variable model vs. 

the latent class model indicate that both models may do a comparable job in predicting behavior, 

we believe that the latent class models are more appropriate for understanding behavior. Using 

the characterization from the latent class approach, we find that only some combinations of 

beliefs generate higher likelihood of these outcomes relative to non-believers. 

 We also experimented with an index of beliefs that increases by one for each belief the 

respondent holds. In this type of investigation, we are asking whether more religious beliefs are 

associated with pro-environment behaviors and attitudes, not whether types of beliefs are.  

Although we do not report the detailed results in the paper, when we use the belief index in 

estimations like those in Table 6, we find that it enters significantly in only one estimation (for 

RECYCLE), indicating that there is not evidence that the number of beliefs is what matters. 

Before concluding, we should note that another method to summarize the indicators of 

beliefs to avoid collinearity is to employ factor analysis (FA) or principal components analysis 

(PCA). Latent class analysis has several advantages over FA and PCA in this context. First, 

because latent class analysis is grounded in a probability framework, we are able to calculate 

goodness-of-fit statistics that justify our model selection in a less arbitrary way than typically 

employed in FA and PCA. Second, use of FA and PCA requires us to assume that the observed 

indicators and the unobserved underlying factors are continuous and normally distributed. These 

methods can generate standardized scores but cannot generate types of beliefs. In our case, we 
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assume that the answers to a series of yes or no questions are in fact dichotomous variables that, 

taken together, can characterize a belief system that is categorical rather than continuous.   

 

5 Conclusions 

Our results have demonstrated that culture in the form of religious beliefs does affect 

economic behavior. We have characterized the types of belief systems people hold using latent 

class analysis and find that individuals who have belief systems that could be characterized as 

being more spiritual, incorporating a belief of the soul but not necessarily a belief in God, are 

more likely to engage in pro-environment activities and have pro-environment attitudes. 

Importantly, our results show that only some combinations of beliefs generate higher likelihood 

of these outcomes relative to non-believers.   

The results also indicate that religious beliefs explain environmental action in addition to 

the effects of socio-demographic factors such as political identification, income, and education.  

Furthermore, we find a separate role for social capital associated with active membership in a 

church organization, however, we find no evidence that the impact of this kind of social capital 

differs from the effect of social capital accumulated through association with secular civic 

organizations.   

 These results have policy and methodological implications. As in Chermak and Krause 

[8], we demonstrate that there is individual heterogeneity in the characteristics that affect pro-

environment behavior and attitudes. Therefore, policy may need to intervene to establish pro-

environment outcomes rather than rely on the values of individuals to create action. This 

research also raises interesting questions regarding the measurement and use of social and 

cultural values. Researchers must be careful with untested assumptions regarding how one or 

more indicators of culture can summarize the heterogeneity in the population. Our results 

indicate that there is substantial variability in religious beliefs, even in a sample of relatively 

homogenous OECD regions, and that applying a methodology to separate out heterogeneous 

populations provides results that are substantively richer than relying on standard approaches.   
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Table 1: Descriptive Statistics 

Variable Observations Mean Std. Dev. 

Religious Indicators    

GOD (=1 if believe in God) 12,896 .772 .420 

LIFE (=1 if believe in life after death) 12,896 .587 .492 

SOUL (=1 if believe people have a soul)  12,896 .757 .429 

DEVIL (=1 if believe the Devil exists) 12,896 .410 .492 

HELL (=1 if believe in hell) 12,896 .375 .484 

HEAVEN (=1 if believe in heaven) 12,896 .565 .496 

SIN (=1 if believe in sin) 12,896 .611 .488 

IMPORTANT (= 1 if religion very important in one’s life) 12,896 .272 .445 

Pro-Environment Behaviors and Attitudes    

PRODUCT (=1 if use env. friendly products) 12,585 .674 .469 

RECYCLE (=1 if recycle) 12,896 .753 .431 

WATER (=1 if conserve water) 12,763 .624 .484 

MEETING (=1 if attend environmental meeting) 12,733 .212 .409 

CONTRIBUTE (=1 if contribute to env. group) 12,704 .182 .386 

TAX (=1 if agree to pay higher taxes to protect env.) 12,554 .677 .468 

PRICES (=1 if agree to pay higher prices to protect env.) 12,472 .556 .497 

PROTECT (=1 if favor env. protection over economic growth) 12,080 .517 .500 

Religious Controls    

ACTIVE (=1 if an active member of a church or religious 

organization) 

12,873 .234 .424 

CHURCHGOER1 (= 1 if attend services once a week or more, 

apart from weddings, funerals and christenings) 

12,812 .237 .426 

CHURCHGOER2 (=1 if attend services once a month or on 

holidays) 

12,812 .320 .467 
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CHURCHGOER3 (=1 if attend services once a year) 12,812 .111 .314 

TRUSTCHURCH (=1 if trust the Church a great deal or quite a 

lot) 

12,786 .497 .500 

Catholic   12,785 .445 .497 

Protestant           12,785 .280 .449 

Orthodox and Jewish  12,785 .011 .105 

Muslim 12,785 .005 .071 

Other Affiliation   12,785 .044 .207 

Socio-Demographic Controls    

FEMALE 12,876 .504 .500 

AGE 12,711 42.53  16.98 

CIVIC     [Median] 12,509 44.96 [48] 7.02 

POLITICAL  [Median] 11,548 1.02 [1] 1.12 

RIGHT (political self-placement, = 1 if extreme left, =10 if 

extreme right)  [Median] 

11,208 5.16 [5] 2.07 

TRUST (=1 if say other people can be trusted) 12,545 .378 .485 

GROUPS 12,811 .716 1.01 

Income1 (=1 if lowest income group) 10,874 .190 .392 

Income2 (=1 if second income group) 10,874 .296 .456 

Income3 (=1 if third income group) 10,874 .242 .428 

Income4 (=1 if fourth income group) 10,874 .163 .370 

Education1 ( = 1 if high school not completed) 12,365 .143 .351 

Education2 (= 1 if complete high school education) 12,365 .357 .479 

Education3 ( = 1 if complete secondary education) 12,365 .350 .477 

GDP per capita (1995 dollars) 12,896 18,139 8,303 
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Table 2: Latent Class Models Fit Statistics (N = 12,896) 

 LL BIC(LL) Npar 

Bootstrap p-value of 

Pearson statistic (Std. 

Dev.) 

1-Class -5726.9713 114626.0539 11 <.001 

2-Class -4608.2044 92349.7023 20 <.001 

3-Class -44777.0066 89828.4887 29 <.001 

4-Class -44465.6831 89291.0238 38 <.001 

5-Class -44347.1442 89139.1279 47 <.001 

6-Class -44275.8407 89081.7030 56 <.001 

7-Class -44239.7271 89094.6579 65 <.001 

8-Class -44197.6602 89095.7062 74 <.001 

9-Class -44179.7950 89145.1578 83 
.024 

(.0068) 

10-Class -44163.3115 89197.3728 92 
.126 

(.015) 

11-Class -44148.4325 89252.7970 101 
.11 

(.014) 

12-Class -44139.2028 89319.5197 110 
.68 

(.021) 

13-Class -4413.2082 89386.7124 119 
   .654  

(.021) 
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Table 3: Probability Structure of Ten-Class Model (N = 12,896) 

 Class 

1 

Class 

2 

Class 

3 

Class 

4 

Class 

5 

Class 

6 

Class 

7 

Class 

8 

Class 

9 

Class 

10 

 .325 .151 .137 .11 .086 .069 .048 .049 .015 .009 

Indicators           

God .9983 .1107 .9999 .9085 .8849 .1023 .8451 .9125 .9992 .6945 

After .9558 .0139 .8384 .0051 .9943 .1944 .9881 .0436 .3300 .4786 

Soul .9956 .0421 .9683 .4829 .9589 .9947 .8468 .7842 .6063 .3727 

Devil .9514 .0084 .2318 .0604 .2808 .0042 .0492 .4191 .6412 .4198 

Hell .9374 .0005 .1747 .0093 .2070 .0019 .0010 .2547 .1898 .9527 

Heaven .9924 .0060 .8507 .2037 .5893 .0297 .0820 .6318 .7888 .3978 

Sin .9916 .0819 .7690 .3051 .5700 .2289 .0543 .9047 .9989 .4611 

Important .5317 .0094 .3977 .1060 .0005 .0077 .1108 .0057 .8504 .3073 

 

Class 1: “Strong believers,” very high response probabilities on all indicators 

Class 2: Secular class, all response probabilities are very low 

Class 3: Very high probabilities except for belief in Hell and the Devil  

Class 4: Very high probability of believing in God 

Class 5: Very high probabilities of believing in God, life after death, and the soul; medium probabilities 

of believing in heaven and sin 

Class 6: Very high probability of believing in the soul 

Class 7: Very high or high probabilities of believing in God, life after death, and the soul 

Class 8: High probabilities of believing in God and sin. High probability of believing in the soul, devil, 

and heaven 

Class 9: Very high and high probabilities except for belief in hell and life after death 

Class 10: Very high probability of believing in Hell; high probabilities of believing in God 
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Footnotes 
 
1. Since White [32] hypothesized the Judeo-Christian tradition is responsible for current environmental 
problems, many empirical studies have tested this hypothesis with inconclusive results. 
 
2. In theory, holding religious beliefs does not have to imply involvement with a group, however, as 
Iannaccone [16] points out, religious behavior almost always involves group association. 
 
3. Seventeen patterns account for 75 percent of the observations while we need 39 patterns to account for 
90 percent of the observations and 78 patterns for 95 percent of the observations. 
 
4. There are three additional questions in the WVS that measure the importance of religion in one’s life: if 
individuals consider themselves to be “religious,” if the individual gets comfort and strength from 
religion, or if the individual believes there are clear guidelines for good and evil. When we incorporate 
those variables into the latent class analysis, we obtain a very similar class structure to the more 
parsimonious model (with one additional class) and qualitatively and quantitatively similar conclusions 
for the effects of religious beliefs on pro-environment behaviors and attitudes. Results of these 
estimations and any others discussed in the text but not reported in detail are available from the authors 
upon request. 
 
5. The countries in our analysis are Australia, Germany, Finland, Japan, Mexico, Norway, Spain, Sweden 
and the U.S.  The WVS reports data separately for East and West Germany as well as Andalusia, Basque 
Country, Galicia and Valencia because many of these regions may be culturally different than others in 
the same country (for example, these regions have their own language).  We follow the WVS treatment of 
these regions and use separate dummy variables for these regions in the probit analysis described in 
Section 4. 
 
6. The latent class model we describe above assumes that, conditional on class membership, responses to 
each indicator are independent.  We relax this assumption by modeling local dependencies through the 
use of an interaction term between pairs of indicators [21]. We include local dependencies between 
beliefs in Hell and Heaven, Hell and the Devil, and Heaven and the Devil. Descriptive statistics show that 
responses to these indicators are highly correlated.  
 
7. We use the sampling weights provided in the WVS for the estimation of the latent classes.  Therefore, 
we do not use these weights again in the probit estimations. 
 
8. To address the issue of local maxima we estimate several times each model using 10,000 starting 
values. The bootstrap p-values of the Pearson statistic are calculated using 500 replications. 
 
9. It is possible to estimate latent class models that include socio-demographic characteristics as 
determinants of class membership.  However, our goal in this paper is not to explain latent class 
membership but to investigate whether the type of belief system a person holds influences economic 
behavior after controlling for other relevant factors. 
 
10. Choices also depend on the opportunity cost of the activity. Although we do not observe costs at the 
individual level, our models include variables (age, education, and income) that control for the 
opportunity cost of the activities. In addition, to the extent that part of the variability in costs is due to 
differences across countries, region dummies would further control for the costs of the behaviors.  
 
11. Alternatively, we could use a series of dummy variables in which the class with the highest posterior 
probability for each individual is coded as 1 and the other classes are 0. Using posterior probabilities is 
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preferable because it allows us to exploit within-class heterogeneity since we do not have the same degree 
of certainty about how to classify each individual based on the individual’s responses. The dummy 
variable approach yields identical qualitative results but the p values of some coefficients are higher. 
Nonetheless, the inference we draw still holds. 
 
12. See Owen and Videras [24] for how trust in the environmental movement affects contributions to 
environmental organizations. 
 
13. We use data from the OECD Environmental Data Compendium 2004. Data on recycling rates are for 
the latest available year (1999 through 2002). 
 
14. Biel and Nilsson [2] argue that researchers who test the White hypothesis regarding the influence of 
Judeo-Christian religions on environmental problems arrive at contradictory results because specific 
religious affiliations include values that have different implications for individuals’ attitudes and behavior 
toward the environment. 
 
15. A more appropriate treatment of this index might be to create ten dummy variables. Given that the 
specifications are fairly complex, include several dummy variables already, and that we are not per se 
interested in the estimate of this control, we include the variable as a scale. 
 
16. In comparing the number of observations in Table 1 to the number used in the estimations in Table 4, 
we lose observations.  This is due to patterns of missing data that do not allow us to use all the 
observations for which we have information about religious beliefs.  To gauge whether these missing 
observations were influencing our results, we imputed missing data with the average values for that 
variable in the sample and estimated equation 1 with the full sample and obtained similar results 
qualitatively and in terms of statistical significance. 
 
17. We compute these effects for a “typical” person in the U.S. We find similar results for “typical” 
individuals in other regions in our sample. 
 
18. For WATER, we reject the null hypotheses that the estimate of Class 1 is equal to the estimates of 
Class 3 and Class 7 at the 8 percent and 6 percent level, respectively. For PRODUCT, we reject the null 
hypotheses that the estimate of Class 1 is equal to the estimates of Class 3 and Class 6 at the 1 percent and 
10 percent significance level, respectively. For RECYCLE, we reject the null hypotheses that the estimate 
of Class 1 is equal to the estimate of Class 3 at the 10 percent level. For PROTECTION and PRICE, we 
reject the null hypotheses of equal coefficients between Class 1 and Class 3 and Class 1 and Class 6 at the 
4 percent level or better. Finally, for PROTECTION and TAX we reject the null hypothesis of equal 
coefficients between Class 1 and Class 7 at the 3 percent level or better. 
 
19. Our results also hold if we look at individuals for which both CHURCHGOER1 and 
CHURCHGOER2 equal zero, though we lose significance of a few coefficients in the reduced sample. 
 

20. As an additional check on our results, we also ran two stacked probit models, one for similar 
behaviors (WATER, RECYCLE, and PRODUCT) and one for the attitudes (TAX, PRICE, PROTECT). 
This exercise allows us to control for potentially omitted individual characteristics with an individual-
specific random effect. We find that our main conclusions are robust to this estimation technique. All 
these estimations are available from the authors upon request. 
 
21. The results are available upon request. 


