On the causal effect of religiosity on life satisfaction using a propensity scor e matching technique

Abstract

Using the British Household Panel Survey (BHPSad&t, we investigate the effect of religious ineohent on subjective
well-being (SWB), specifically taking into accouthte implication of selection effects explainingigaus influence. In

order to measure the level of religious involvememé construct different indices on the base ofividdal religious

belonging, participation and beliefs applying apgenusity Score Matching (PSM) estimator. Our resshisw a positive and
causal association between religiosity and lifés&attion which is confirmed among different asgeat religiosity such as
belonging to any religion, attending religious seeg once a week or more and believing that religitakes a great
difference in life. Our findings are robust to difént aspects of life satisfaction. We offer annecoetric account of the
causal impact of different aspects of religiositydfng evidence that the causal effect on SWB itebecaptured than

through typical regression methodologies focusingh® mean effects of the explanatory variables.
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l. INTRODUCTION

The economic analysis of individual subjective wading has become increasingly popular and indisaguch as
happiness, life satisfaction, and quality of lifiee @&onsidered important economic outcomes and gsofor individual
utility (Lelkes, 2006a; Frey and Stutzer, 2002)véal are the factors associated with subjectivi-leng (SWB) which
can be divided, according to Frey and Stutzer (2082 economic (i.e. income, unemployment, infiatand inequality)
and non-economic (i.e. personality, socio-demographd institutional factors). Among the economatetminants, the
empirical evidence suggests that individually sefforted happiness increases with individual incof@ark et al. 2008)
and that unemployment and inflation reduce peoplgpmess, consistently with welfare theory (Clankl ©swald, 1994;
Oswald, 1997 Moreover, there is some evidence that inequisityegatively related with happiness (Alesina eR@D4y.
On the other hand, among the non-economic detentsipat has been found that happiness depends wsorz
relationships (i.e. quantity and quality of sodielations). For an evidence on a social aspect sischiolunteering see
Fiorillo (2012) and Binder and Freytag (2013). Tdreater is the level of social capital, the higheithe well-being
(Helliwell and Putham, 2004; Powdtharee, 2008).rR@alth is also negatively associated with subjeaell-being (for
instance, according to Shields and Wheatley, 2@@8cific conditions, such as heart attacks andketroeduce well-
beingf. Socio-demographic variables are important, tdwerg is evidence that family influences life satision such as
married people have a higher subjective well-béfvamn singles, divorced, separated or widowed (Brey Stutzer, 2002).
Regarding age, evidence that happiness is U-shtipedgh the life cycle, has been fodr@lanchflower and Oswald,
2008; Helliwell, 2006). Level of education (Orepasiland Salvanes, 2011) and political institutiohsl@mocracy (Frey
and Stutzer, 2000) have a positive impact on stilbgevell-being, too. See Becchetti et al. (2008) dn evidence on the
impact on life satisfaction of a set of social tigs.

Among the many aspects of life which have beenidensd in the literature, also religious involverjeas a determinant
of happiness, has been explored. Indeed, it hasatiypbeen found that religious activities (Claxkd Lelkes, 2005; Hayo,
2004; Gruber, 2005; Myers, 2000; Swinnyard et &130and beliefs (Helliwell, 2003, 2006; Dehejia a&t2007) are
positively correlated with subjective well-being. dther words, religious involvement contributesipeely to individuals’
self-reported satisfaction (Lelkes, 2006b). Spealfy, church attendance and its frequency haven feend among the
main correlate of subjective well-being (Ferris802; Helliwell, 2003; Lim and Putnam, 2010$mith et al. (2003) report
evidence that, apart from church attendance, atsmsic religiousness has a positive impact orjexitve well-being. One

explanation which might justify these findings islated to the strong social networks and suppaat teligious

! Even though Easterlin (1974) found that aggregatinal happiness over time was essentially $¢mingly irresponsive to sustained
increases in GDP per capita. This finding is oitaown as the Easterlin Paradox, in that growtheéngapita income is not reflected in
increasing happiness (for a review and a debateCkk et al. 2008).

2 Being unemployed is related to lower subjectivé-veing than being employed (Easterlin, 2003)

% Specifically, they found that there is a largegatave and significant effect of inequality on hamgss in Europe but not in the U.S.
They also find that the distaste for inequalitic@centrated in some groups in Europe, mainly ¢fteaind poor. In the United States
inequality generated unhappiness is only for agnaloip of rich, left-wing people.

* Interestingly, it has been found that disabledfatmd to experience lower life satisfaction, bere is adaptability (partial). Results
show that within 3 years 50% of the effect for mmade and 30% of the effect for severe disabilitlssppear (Oswald and Powdtharee,
2008).

® High amongst the young, reaching a minimum atrad®0 or mid 40s (depending on the study) and liftsrback up again.

6According to Bettendorf and Dijkgraaf (2010), churmembership is also found to have a positive eféecincome for high income
countries and a negative effect for low income ¢oes.



3

organizations offer (Clark and Lelkes, 2005; Elisd991§; according to Krause and Wulff (2005), friendshipsild
through church attendance encourage a sense ofgimipand consequently help the building of battersical and mental
health (see also Krause, 2008 for more empiricadesxce on building friendship with church friend3hus, religious
participation plays an important role, leading tgher levels of education and income, lower lea#lsvelfare receipt and
disability, higher levels of marriage, and lowerdks of divorce (Gruber, 2005) and perhaps to tebe¢ported well-being.
See also Feess et al. (2014) for an evidence amitect of different religions and of the degreealigiosity of individuals
on their work ethic.

It appears to be clear the positive relationshipwben religiosity and subjective well-being, evérough most of the
evidence comes from correlational studies and therémplications of selection effects to be tak#n account. Indeed, as
Regnerus and Smith (2005) very well underlined, dbserved association may be the result of alteengiossible
processes involving different relationships andedions of causal influences. Self-selection igliikto happen and
religious individuals who report to be happy mayrbere likely to stay religious; moreover, poorly asared differences
between those involved in religion activities ahé hon-religious may play an important role. Inestivords, the casual
relationship between religious involvement and satiye well-being is still not very clear and mawdence is needed to
analyse how religiosity really shapes life satititat

In this paper, three components of religious ineatent are taken into account and their relationship different life
satisfaction indices is assessed. Specificallycomsider three distinct measures of religiosityhsas religious belonging
(whether an individual belongs to any religion)uath or religious service attendance (attendantegodes are: never,
only at weddings, funerals, at least once a yeardeast once a month, once a week or more) aatlyfithe self-reported
importance of religion in the respondent's lifeliieus salience categories are: no differencettie Idifference, some
difference, and a great difference). Using theig@riHousehold Panel Survey (BHPS), we thus focugherrelationship
between religiosity and overall life satisfactidinstly and differently from the main literature ewnitially use these three
variables separately in order to check whetheedbfit measures of religiosity affect the estimatsreover, we construct
three other indices of religiosity; according toahimvolved into religion is the individual, we idéfy different degrees of
religiousness such as belonging to any religionasd think that religious beliefs make a greatedénce in life (low level
of religiosity), belonging to any religion and attereligious services once a week or more (medienellof religiosity),
and finally belonging to any religion, attendindigmus services once a week or more and thinkiveg teligious beliefs
make a great difference in life (high level of géisity). Secondly, we offer an econometric accafrthe causal impact of
different aspects of religiosity on subjective wedling by making use of propensity score matchistirators (Imbens,
2004; Caliendo and Kopeinig, 2008). Propensity sgoatching is a methodology which rests upon thiencthat all the
most important factors relevant to the outcomealde (i.e. SWB) are observed for participants etigious individuals)
and non-participants (i.e. non-religious individt)alOnce these factors are controlled for in thedyasis, the selection bias
term must be zero by definition and thus the meausal effect can be retrieved. Thirdly, as robustrehecks, we also take
into account how satisfied are individuals withitrsecial life.

We find that the causal effect of belonging to asligion, attending religious services once a weekiore and think that
religious beliefs make a great difference in life dot seem to be well captured by typical regressiethodologies

focusing on the mean effects of the explanatoryabdes. Indeed, once the potential selection effésfluencing the

7 See Durkheim (1951)for the social dimension G§ien.
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association between religious involvement and siilvie well-being have been taken into account, résilts show that
religious active participation plays a very impoiteole on SWB.

The rest of the paper is organized as follows. i8e@ describes the data, the identification sgytend illustrates the
research design, Section 3 describes the empigsalts, Section 4 provides some robustness ctaukdinally Section 5

concludes.

Il. DATA AND IDENTIFICATION STRATEGY

2.1. Data

We base our investigation on data from the Britistusehold Panel Survey (BHESI is a longitudinal survey of private
households in Great Britain and it aims to trackimoand economic changes in a representative saofpthe British
population. The sample used in the paper consfsébaut 12,000 individuals. The data contains imfation on various
domains of the respondents lives, ranging fromnmedo jobs, household consumption, education, Inehlit also social
and political values. We have specifically used1Beh wave (2008). The descriptive statistics for data set can be found

in Table 1 in Appendix.

2.2. How we model religious involvement and subject well-being

In our empirical investigation, we use three kdigieus variables. The first one picks up whetheriradividual belongs to
any religion Religious). Respondents are asked: Do you regard yoursélélasging to any particular religiodwith the
following possible replies: No religion; Church Bhgland/Anglican; Roman Catholic; Church of ScattalRree Church or
Free Preshyterian Church of Scotland; EpiscopalMethodist; Baptist; Congregational/United; RefddRC; Other
Christian; Christian; Muslim/Islam; Hindu; Jewisbikh. A binary variable has been created, beinghéther an individual
belongs to any religion and 0 otherwise. The seam@lmeasures church attendamstéefidance). Respondents are asked:
How often, if at all, do you attend religious sees or meetings®?, with the possible replies: Once a week or moessL
often but at least once a month; Less often biegeast once a year; Never or practically never; Qulyweddings, funerals
etc. (scaled from 1 to 4). A binary variable hasrbereated, being 1 whether an individual goes @neeek or more to
services or meetings and O otherwise. Finally, tiied one, aims to measure individual religiousidfel (Beliefs).

Respondents, indeed, are asked: How much differermméd you say religious beliefs make to your lifewith the

8 University of Essex. Institute for Social and Eeonic Research and National Centre for Social Rekedritish Household Panel
Survey: Waves 1-18, 1991-2009. Colchester, Ess&xD#ta Archive [distributor], Wave 18 - 1 Septemi2608 to 9 April 2009. SN:
5151, http://dx.doi.org/10.5255/UKDA-SN-5151-1

° See among others, Clark and Lelkes (2005) and H2§04) using a similar survey question and measumrder to investigate
whether an individual belongs to any religion.

% See among others Clark and Lelkes (2005), Hayo4R@Bruber (2005), Dehejia et al. (2007), Regnenod Smith (2005), Ferriss
(2002), Helliwell (2003), Lim and Putnam (2010yoBn and Tierney (2009) using a similar survey joasto measure the frequency
of attendance at religious services.

" see among other Dehejia et al. (2007), RegnerusSamith (2005) and Helliwell (2003; 2006) using a iimquestion in order to get
information on whether individuals think that rétigs beliefs make a great difference in life.



possible replies: A little difference, Some diffece, A great difference, or No difference. A binagriable has been
created, being 1 whether an individual thinks tiefigious beliefs make a great difference in hisitie and 0 otherwis@.
We initially use these three variables separatelprider to check how different measures of beirigicais affect the
estimates. In other words, we want to verify whethejective well-being is associated with beloggia any religion and
with the frequency of attendance at religious s®sj moreover, we also examine how religiosity abtushapes life
satisfaction taking into account what individudigk about religion and its importance in theielffi.e. religious beliefs).
For robustness, we construct three other indiceselgdiosity. An individual has been consideredgielus at low level
when he/she belongs to any religion and also tthiak religious beliefs make a great differenceifim (Religious* Beliefs),
religious at medium level when he/she does beldagasny religion and attend religious services oacgeek or more
(Religious* Attendence) ™3, and finally religious at high level when he/steldmgs to any religion, attend religious services
once a week or more and think that religious beliefke a great difference in lif€gmpleteReligious). We use overall life
satisfaction as a measure of the individual subjeatell-being. This is measured as follows: Alintps considered, how
satisfied are you with your life overall?. Answene on a 1 to 7 scale, where 1means not satisfiedl and 7 means
completely satisfied. For robustness, we also asether measure of life satisfaction which is dieadly related to the
social life satisfaction. It is measured as folloA# things considered, how satisfied are you wjithur social life?. Again,
answers are on a 1 to 7 scale, where 1 means tisfieshat all and 7 means completely satisfed potential concern
regards using the same measures of religiosityl teeleggions; in other words, as the analyses idelwbservations from
respondents of different religions or beliefs, theould be worries that the concept of religiosiayn differ significantly
from one religion to another and thus using the esameasures across all respondents could be somewestionable.
According to our opinion, it is reasonable to assuimat, independently from the type of religionwhich individuals
belong, attending to religious services and befiguihat religion makes a great difference in litgpture two different
aspects of religious involvement which should netduch different among religions. In other wordsteptially, the
concept of religiosity could differ from one religi to another, even though we do not expect bathirtiportance of
church/religious service attendance and self-regoithportance of religion in the respondent's liéeng different among
religions. In support of this assumption, Dolarakt(2008) stated that it seems to make relatiliethe difference which
religion one belongs to (Christian, Judaism, Hisdui Buddhism, etc.). Moreover, Rehdanz and Madd{2005) found

that the average happiness of different countrias mot affected by the proportion of the populatidth different religious

2 Given the support of the previous literature, whelve that the variables used in this paper forsueag religiosity are appropriate
with regards to their validity and reliability.

13 \We consider the level of religiosity of those wielong to any religion and also attend religiousises once a week or more (medium
level) higher than the level of those who belonguy religion and think that religion makes a grdifference in life (low level) on the
base of the fact that religious active participatis considered one of the main detector of religilnvolvement. The idea is that
attending religious services and activities is mibmge and energy demanding for individuals. Fortténse going to the church or to
religious meetings frequently implies a strong wmetibn which translates in more familiarity with wkh ritual and doctrine, and
friendships in the religious community; in otherrd®, in our opinion, attending religious services®a week or more is a better proxy
of the religious certainty and strength than jdainging that religion is important in life. Howevexe recognize the potential limitation
of the above stated argument and that claimingpaate out different degrees of religiosity isémne extent subjective.

4 The overall life satisfaction and the social bttisfaction have been used both as continuouablesi and as dummy variables. In the
latter case, we created a dummy variable equalitdhk individual is satisfied, corresponding teetvalues 5 (Somewhat satisfied), 6
(Mostly satisfied) and 7 (Completely satisfied) abidbtherwise, corresponding to the values 1 (Coralylaissatisfied), 2 (Mostly
dissatisfied), 3 (Somewhat dissatisfied) and 4 tfiegisatisfied nor dissatisfied).
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beliefs and Ferris (2002) found no differencesappiness in the United States as a function of dratespondents were
Jewish, Catholic or ProtestdhtOn this topic, see also Cohen (2362)

2.3. |dentification strategy

As already stated in the introduction, most of drapirical evidence which has been found in therditere on the

relationship between religiosity and subjectivelvbeling is debated on the account that it is basedorrelational studies.
In other words, the casual interpretation of thésomiation and the direction of cause and effetivdsen religious

involvement and life satisfaction is not easy torbeasured. As Regnerus and Smith (2005) very welkedined, the

possible endogeneity problem related to the raligiconcept may raise through several channels.ethdihere is a
selection effect to take into account due to thet flaat individuals choose how important is religia their life; thus, they
might tend to consider themselves as less or madigious for different reasons, including sevetadtthave nothing to do
with the content of the religion itself. Such reasamight include personality type, age, race onieity, and cultural

surroundings (Regnerus and Smith, 2005). If thesesaons also affect the reported well-being, thee ewd up with

attributing to religion what, instead, might hawething to do with it. Moreover, self-selection thigarise if happy people
may take up religion to pursue spiritual well-beigd, people who find happiness in religious ineahent may be more
likely to stay religious than those who do not (Liamd Putnam, 2010). This is related to what Ragnand Smith (2005)
call the religious strategy explanation. In othawels, individuals might use religion as a stratégyachieving a desired
outcome such as being married or staying healthyitian individual has already an aptitude fangemarried, then he/she
could choose of being involved in religion actiedias a strategy for achieving that result). Rmadthere is also the
possibility that a person self-selects out of iieligsuch that the apparent association betweegiorland being involved in
religious activities and well-being is largely tlpgoduct of reverse causation; this creates “obseifirit not real)

associations between religion or religiosity andtipalar outcomes among the population of individuthat did not

decrease their religious involvement or did noeratheir religious beliefs or attitudes” (see agRiegnerus and Smith,
2005).

We estimate the following model of latent subjeetivell-being (SWB*):

where 3SWE; measures the individual subjective well-beifid:L: captures whether an individual belongs to any ietig
attend religious services or meetings and his/Bkgious beliefst: is a vector of other explanatory variables inclgdin

gender, marital status, age, health and economiablas;é: is an error term.

Considering the reported level of life satisfactean ordinal measure, we firstly estimate Equgl)g an ordered logit

estimator. Vecto#: contains the following control variables. We fiysthclude Gender(a dummy variable equal to one if

' For some literature claiming that religiosity coldd viewed differently across different religioeesSchwartz and Huismans (1995)
and Cohen et al. (2003).

'® Even if the same measures of religiosity do differoss respondents, this could be more relevan wbmparing different countries

(especially if those countries are far from eadfeofrom the geographical and cultural point ofwieln our study, instead, we take in
consideration only a representative sample of th&ésB population (British Household Panel Surveg)eaning that differences in

traditions, culture and geographic position shohéd less relevant than comparing individuals acromsntries. Indeed, the most

representative type of religion in the populatiamlgsed are Church of England, Church of Scotld®aiman Catholic and Free

Presbyterian Church of Scotland; we do not expeetrheasures of religiosity used in the paper differconsistently among these
religions.
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the individual is a man)\ge, Age?, Married(a dummy variable equal to one if the individuaiiarried}’. We then control
for some human capital variables. Indeed, we irekmployed (a dummy variable equal to 1 if the individuakisrrently
employed),Education (we measure education according to the Internati®@tandard Classification of Education levels
such as primary; lower secondary; upper second@gher vocational; first stage of tertiary; secostdge of tertiary),
Financial Stuation (a five point scale variable indicating whether thdividual finds living very difficult, quite diftult,
whether he/she is just able to getting by, doegkdlror lives comfortably). We control for the intlual health status,
throughHealth Stuation (measuring, on a five point scale whether theviddial health situation is very poor, poor, fair,
good and excellent), aridisability, a dummy which takes the value of 1 if the indisatihas health limits in daily activities
(it is a proxy for controlling that the individuahight suffer from any disability). In addition, weontrol for Sress, a
dummy which measures a stressful event takingeval one in the case that a negative event, ssiehdivorce occurred
to the individual. This should greatly reduce aigskthat may derive from contingent circumstanedgch are considered
particularly important in defining the reliabiligf happiness scores (s€errieri and De Paola, 201oreover, according to
Regnerus and Smith (2005), one of the most plaaisitdims of unmeasured selection effects (i.e. dehographic
differences) appear to involve concepts like betogpformist, risk aversive, and strategic persopaijpes. That is,
religiosity may be in part the result of hard-wingedrsonality differences. Safe or risk-aversivepbeare more likely to
both display greater religiosity and to exhibit fiwe health practices, lifestyles, and generalig-pocial behaviour. In
order to control for this issue, we incluBisks in the analysis which is a variable taking theueabf 1 to 10 scale where 1
means not taking risk and 10 means taking risksthEtmore, in order to control for the fact theigielus organizations
may influence individuals’ beliefs, attitudes aramlues, we also include two dummid&luntary andHomosexual) which,
respectively, take value of 1 if the individual iisvolved in any volunteering and if he/she thinksatt homosexual
relationships are wrong. Finally, we also take iatgount regional fixed effects including a dummaking the value of one

if the individual lives in Englandghgland).

2.4. Propensity score matching

To recover from the selection effects underline®attion 2.3, we employ a Propensity Score MatckiRM) technique
in order to estimate the Average Treatment effédhe Treated (ATT) using different methods (fosieilar approach
applied to explore the relationship between voleritgy and SWB, see Binder and Freytag, 2013). HFBM procedure
aims to identify the average treatment effect byngaring outcomes of those individuals who claimbtdong to any
religion, attend religious services or meetingg) aave strong religious beliefs and those who dp maving these two
groups, a priori, similar probabilities of being/atved into religion. The idea beyond this methagyl rests upon the claim
that all the most important factors relevant to dlaécome variable are observed for participanés (eligious individuals)
and non-participants (non-religious individualsha® these factors are controlled for in the ang)ythie selection bias term
must be zero by definition and thus the mean caefatt can be retrieved. In other words, we want@ampare mean
outcomes for religious individuals to mean outcorfmesion-religious individuals net of compositiortifferences that can
be attributed to the confounding factor X. It ig ttase we want to mimic, ex-post, an experimergdmgtructing a suitable

comparison group by matching treated (i.e. religimdividuals) and non-treated (non-religious indiials) in term of their

17 According to Frey and Stutzer (2002), althougbiGalemographic variables might not be as relefamh an economic standpoint
(they cannot be easily controlled, such as agedegerand marriage) they have an effect on happiaedsthus should be included as
controls in regression analysis to avoid generdiages in the estimations.
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observable characteristics. That is, we compareageeoutcomes for individual involved in religiondanon-religious
within strata defined by the variabie. This will allows us to study how the causal effet belonging to any religion,
attending religious services or meetings, and hgastrong religious beliefs vary across values efdiprivation index’ .

When the dimension 6§ is large, we can make this operational throughsthealled propensity score which was defined
by Rosenbaum and Rubin (1983), as the probabilityeatment assignment conditional on observedlipeseovariates. In

order to make the propensity score matching praeedwrk, two important properties have to be sigtisfAccording to

the first one, the balancing property, for a giygopensity score the distribution of the covariatess, on average, the
same among the two groups (i.e. religious and metigious individuals); with regard to the secona ptihe two groups are
equivalent with respect t& (i.e. subjective well-being) once we conditions covariates® . In other words, all

differences between treated (i.e. religious indieid) and non-treated (i.e. non-religious individyare captured in their
observable attributes. To diagnose the qualityhef tesulting matched samples we test the assessrhéme covariate

balance in the groups, where balance is defingdeasimilarity of the empirical distributions ofettiull set of covariates in
the matched treated and control groups. For eachriede, we test the equality of means and thedstalized percentage
bias in the two samples before and after matchimtjthen we test the joint insignificance of all tlegressors before and
after matching.

We use 1 to 1 nearest neighbour matching, thattseler each treated individual i the control indival with the smallest

distance from individuaf'f.

1. EMPIRICAL RESULTS

Results from the ordered logistic regres$iqsee Table 2 in Append, confirming what has already been found in the
literature, show that religious individuals are pi@p than non-religious; indeed, respondents whioeeibelong to any
religion, or believe that religion makes a gredfedence in life, or participate in religious adtigs and attend religious
services have positive odds of life satisfactiome(Fable 2 in Appendix, Columns 1, 2 and 3, respalgt OR = 0.132,
0.221 and 0.271), significant at the 1% level. \Went check whether the results change when diffategtees of being
involved into religion are taken into account. Tddifferent stages are considered such as a loan@ieg to any religion
and believing that religion makes a great diffeeeint life), medium (belonging to any religion andeading religious
services once a week or more), and high (belongirany religion, believing that religion makes aajrdifference in life
and attending religious services once a week orejntavel of religiosity, and they are all positiaad statistically
significant related to life satisfaction (see TaBlen Appendix, Columns 4, 5 and 6, respectiveliR ©0.208, 0.331 and
0.380)*

18 We estimate Kernel matching, Local linear reg@ssinatching, Mahalanobis matching and k-Nearesghbeirs matching with
different k, too. Results change only slightly amd available upon request.

19 We have also computed OLS and Fixed effects estinsmusing the individual subjective well-beingiahle both as continuous and
as a dummy and, finally, a Logit estimation; resalte reported in Table 8 in Appendix.

%% see Table 3 in Appendix for the ordered logistigressions’ marginal effects for each outcome (frem 1 to 7). Due to space
constraints, we report marginal effects only fog thain variables related to the religion partidgpat Marginal effects for all the other
variables are available on request.

2 As briefly discussed in Section 2.2. abotlere could be worries that the concept of religyosan differ significantly from one
religion to another; in order to analyse whetheéngishe same measures across all respondents lbelddmewhat questionable, we can
conduct a separate analysis for each religion,ootrolling for religion in the estimations. Regargithe first solution, due to data
constraints (i.e. number of observation for eagtetgf religion), we cannot obtain reliable estimsdi@ each religion separately. We try



In addition, also the results related to the ottieterminants of happiness are consistent with tleoserging from the
literature (see again Table 2 in Appendix); inddiéd,satisfaction is U-shaped in age, showing gatige and statistically
significant relationship between subjective welidge and age while, instead, a positive and stetiflyi significant
relationship between subjective well-being and*dgs been found. In other words, the progressiagefdoes not lead to
a linear increase in happiness. Individuals whoraagried report significantly higher levels of ligatisfaction, while a
stressful event in life such as being divorceddaggative effect on happiness. Both the finarasial health status seem to
play an important role, too, being economic andsjdal conditions positively associated with individs self-assessed
well-being. The Education variable has a negatie statistically significant coefficient. This cdube due to the fact that
the effects tend to drop out, especially in equegtim which health status is included, for higheels of education in more
fully specified models. Education improves heattidl ¢hus indirectly improves subjective well-beibgt net of that effect
(and of the other factors in the analysis), edocatippears to have a different impact on subjedtigh-being (on this
point, see Helliwell and Putnam, 2004). See alsagéuman (2014) who finds that high levels of ediocatead to lower
levels of religious participation later in Iffe There is no evidence of differences in reportedl-being between females
and males as well as being employed and beingvedahto volunteering activities do not seem tachecial in explaining
happiness. Finally, there is evidence that didgtilas a negative impact on life satisfaction aathd a less risk aversive
type seem to be, instead, related to a higher lefvedtisfaction.

As already stated in section 2, the estimates wbthso far may be biased due to the selectionteffd@mping religions
impact on life satisfaction. In order to take imtoccount this issue and to attribute a casual irgtafpon to the association
between religious involvement and subjective weiklyg, we rely on matching estimators. To simplig tinterpretation of
the results, a dummy variable taking the value dfthe individual is satisfied and O otherwise l@en used as outcome
variablé®. The results show that the causal impact of bétangp any religion, of believing that religion neska great
difference in life and of attending religious sers once or more a week are, 0.0183, 0.0380 arid®.0espectively,
almost all significant at the 1% level (see Tabla Appendix). Furthermore, we also check whether tesults change
when different degrees of being involved into rigligare taken into account. The causal impact gfrgaa low, medium
and high level of religiosity on subjective wellitbg is 0.0227, 0.0319 and 0.0524, respectivelyifagsee Table 4 in
Appendix). The PS test confirms these results, atorgjecting the null hypothesis of balancing ie ttovariates between

treated group and control group, except for beloggo any religion estimation.

V. ROBUSTNESS CHECKS

In this section, we propose a sensitivity analysiverify the robustness of our results using ddifia satisfaction as a
proxy of subjective well-being measured as followd: things considered, how satisfied are you wytbur social life

overall? Answers are on a 1 to 7 scale, where Inmeat satisfied at all and 7 means completelgfadi. The results from

to replicate the analysis controlling for religionthe estimation (i.e. including a dummy for eaehgion). More specifically, when we
performed the ordered logistic regression the tesale similar (results are not showed in the pdperarea available on request)
supporting the idea that the measures of religiassed in the paper can be applied to all religiemsn though the analyses include
observations from respondents of different religion beliefs and that the concept of religiositgsiaot different significantly from one
religion to another at least for the type of raiwgs represented in the population analysed.

22Specifically, he finds that an additional year dfieation leads to a 4 percentage points in dedtirtbe likelihood that an individual
identifies with any religious tradition.

»We also estimate the PS Matching using the indalidubjective well-being measured on a 1 to 7 saaleutcome. Results change
only slightly and are available upon request.
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the ordered logistic regressf(see Table 5 in Appendi® confirm that religious individuals are happieathnon-religious
also considering subjective social life satisfattidresults are confirmed also considering the otteterminants of
happiness. Interestingly, differently from the as@é when the overall life satisfaction has beezdyuseing employed and
being involved into volunteering activities app&abe important in explaining social life satisfaat In other words, there
is evidence that individuals participation in tleddur market and in an activity which benefits aeotperson, group or
organization, specifically affects social life sétiction more than overall well-being.

The main evidence is also confirmed when matchsignators are considered (see Table 7 in Appentigeed, we still
find the presence of a causal impact of belonging teligion, of believing that religion makes aafrdifference in life and

of attending religious services once or more a waekocial life satisfaction.

V. CONCLUDING REMARKS

This study focuses the attention on the relatignbleitween religiosity and individual subjectivelmMming. Specifically, it
addresses the point that the empirical evidenaadyr provided in the literature is mostly basedcorrelational studies
meaning that the positive association betweergicels involvement and activities and life satisi@ttmay suffer from the
lack of a causal interpretation; unobserved or lyooneasures of differences between religious and-retigious
individuals may, indeed, explain this associatismell as self-selection may lead to erroneoudiybate this influence to
religiosity (i.e. the observed association mayheeresult of alternative possible processes).

Firstly, by using an ordered logit estimator, wend@strate that religious involvement is positivetyrelated to a better life
satisfaction. Secondly and more importantly, wevigte a causal interpretation to this associatindeed, by making use of
a propensity score matching technique, we estirtiegecasual effects of belonging to a religion, tiérading religious
services once or more a week and of believing riflagion makes a great difference in life on botdividual overall and
social life satisfaction, confirming that theseeets do not seem to be well captured by typicatession methodologies
focusing on the mean effects of the explanatoriatées.

Our analysis could suffer from some limitations @odhe potential concerns. One of this concernsesiogir measurement
of religiosity which focuses more on the aspectraligious social involvement, rather than other tinfiaiced parts of
religiosity. Keeping this concern in mind, we thiakuseful lesson can be learned from this study shat religious
involvement may enhance life satisfaction becatigéves people a sense of belonging to a socialg@ a community.
Religion is typically a social activity and prevtesearch (see for instance Regnerus and Smiib) 2tilicates that social
ties are one of the most important contributorshéppiness. This suggests that social networks &odgs religious
identities (i.e. religious activities and churchteatlance, religious beliefs) are key variables atetdj the positive
connection between religion and life satisfactidtrobably, well-being is easier to be achieved dpgiart of a community
in which people share similar attitudes and beliafe identify with the same moral values. In otiverds, people with
religious affiliations are more satisfied with théves because they attend religious servicesufeatly and build intimate
social networks in their congregations. Thus, farttesearch is needed in order to deeper analysthemh social support

and religious support may be substitutes for irdlisis who are faced with adverse life events, wdretteligious

24pgain we have also computed OLS and Fixed effestisnations using the individual subjective welltigivariable both as continuous
and as a dummy and, finally, a Logit estimatiosults are reported in Table 9 in Appendix.

> See Table 6 in Appendix for the ordered logistigressions’ marginal effects for each outcome, (frem 1 to 7). Due to space
constraints, we report marginal effects only fog thain variables related to the religion partidgpat Marginal effects for all the other
variables are available on request.
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organizations contribute to the integration of enowunity and as a consequence, whether such corynintggration may

contribute to life satisfaction and happiness.
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APPENDIX

Table 1: Descriptive Statistics

14

Variables Mean Std. Dev. Min Max
Life satisfaction (1-7) 5.244 1.227 1 7
Life satisfaction (0-1) 0.781 0.413 0 1
Social Life satisfaction (1-7) 4,952 1.423 1 7
Social Life satisfaction (0-1) 0.667 0.471 0 1
Religious 0.507 0.500 0 1
Attendance 0.133 0.339 0 1
Beliefs 0.151 0.358 0 1
Religious*Attendance 0.082 0.274 0 1
Religious*Beliefs 0.105 0.307 0 1
Complete Religious 0.059 0.235 0 1
Gender 0.456 0.498 0 1
Health Situation 3.809 0.923 1 5
Financial Situation 3.839 0.978 1 5
ISCED levels 3.510 1.730 1 7
Married 0.518 0.500 0 1
Age 46753 18.943 15 101
Age Squared 2544.677 1895.224 225 10201
Employed 0.567 0.495 0 1
England 0.495 0.500 0 1
Voluntary 1.616 1.227 1 5
Homosexual 3.376 1.169 1 5
Stress 0.056 0.384 0 1
Disability 0.180 0.384 0 1
Risks 5.524 2.188 1 10
Observations 12190
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Table 2: Ordered Logit — Life Satisfaction

@ &) ©) 4 ®) (6)
Religious 0.132%**
(0.038)
Beliefs 0.221%*
(0.053)
Attendance 0.271%**
(0.057)
Religious*Beliefs 0.208***
(0.067)
Religious*Attendance 0.331%**
(0.070)
Complete Religious 0.380***
(0.081)
Gender -0.032 -0.046 -0.048 -0.043 -0.044 -0.045
(0.036) (0.034) (0.034) (0.036) (0.036) (0.036)
Health Situation 0.686*** 0.682*** 0.680*** 0.687*** 0.687** 0.687**
(0.024) (0.023) (0.023) (0.024) (0.024) (0.024)
Financial Situation 0.490%** 0.496*** 0.494*** 0.490*** 0.488** 0.489**
(0.021) (0.019) (0.019) (0.021) (0.021) (0.021)
ISCED levels -0.089*** -0.085*** -0.085*** -0.091** -0.092%** -0.092***
(0.012) (0.011) (0.011) (0.012) (0.012) (0.012)
Married 0.405*** 0.370%** 0.369** 0.412%** 0.411%* 0.409**
(0.045) (0.042) (0.042)) (0.045) (0.044) (0.045)
Age -0.061** -0.060*** -0.060*** -0.059** -0.058*** -0.058***
(0.007) (0.007) (0.006) (0.007) (0.007) (0.007)
Age Squared 0.001*** 0.001*** 0.001** 0.001*** 0.001*** 0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Employed -0.008 -0.002 0.001 -0.009 -0.006 -0.008
(0.049) (0.045) (0.045) (0.049) (0.049) (0.049)
England -0.047 -0.078* -0.070** -0.037 -0.035 -0.036
(0.037) (0.034) (0.034) (0.037) (0.037) (0.037)
Voluntary 0.030** 0.020 0.015 0.024 0.017 0.018
(0.015) (0.014) (0.014) (0.015) (0.015) (0.015)
Homosexual 0.025 0.015 0.018 0.027 0.033* 0.033*
(0.017) (0.016) (0.016) (0.018) (0.018) (0.018)
Stress -0.231%* -0.224%** -0.222%** -0.230%* -0.234%** -0.233**
(0.089) (0.083) (0.083) (0.089) (0.088) (0.088)
Disability -0.288*** -0.283** -0.277%* -0.292%* -0.286*** -0.286***
(0.059) (0.054) (0.054) (0.059) (0.059) (0.059)
Risks 0.062*** 0.054*** 0.055** 0.062*** 0.063*** 0.062**
(0.010) (0.009) (0.009) (0.010) (0.010) (0.010)
Log Likelihood -15083.132 -17276.157 -17276.354 085522 -15077.701 -15077.844
Pseudo R-squared 0.0803 0.0802 0.0803 0.0802 0.0806 0.0806
Observations 10625 12154 12155 10625 10625 10625

Notes: Standard errors, in parenthesis, are ralouketeroskedasticity and autocorrelation. ***, &hd * indicate coefficients significant at the 198 and 10% levels,
respectively.
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Table 3: Marginal effects of religious variablesomlered logit estimation.

Life Satisfaction: 1 2 3 4 5 6 7
Religion -0.001** -0.002*** -0.005*** -0.013%* -0012%** 0.022%** 0.011%*
0.000 0.000 0.002 0.004 0.004 0.006 0.003
Beliefs -0.001*** -0.003*** -0.008*** -0.020*** -0.023*** 0.035%*** 0.020**
0.000 0.001 0.002 0.005 0.006 0.008 0.005
Attendance -0.001*** -0.003*** -0.010%*** -0.025** -0.028*** 0.043** 0.024%***
0.000 0.001 0.002 0.005 0.007 0.009 0.006
Religion*Beliefs -0.001** -0.002%** -0.008*** -0.0p** -0.021** 0.034** 0.018**
0.000 0.001 0.002 0.006 0.007 0.011 0.006
Religion*Attendance -0.002** -0.004*** -0.012%* 0.030*** -0.035%*** 0.052%** 0.030***
0.000 0.001 0.002 0.006 0.008 0.011 0.007
Complete Religious -0.002*** -0.004*** -0.013** -@34%** -0.042%** 0.060*** 0.035***
0.000 0.001 0.003 0.007 0.01 0.012 0.008

Notes: Standard errors, in parenthesis, are roloubeteroskedasticity and autocorrelation. ***, &hd * indicate coefficients significant at the 198 and 10% levels,
respectively.

Table 4: Life Satisfaction — 1-to-1 PS Matching

Religious Beliefs Attendance
ATT 0.0183** 0.0380%*** 0.0616***
(0.0082) (0.0137) (0.0143)
PS test 0.000*** 0.941 0.770
Religious*Beliefs Religious*Attendance Compl&eligious
ATT 0.0227 0.0319* 0.0524*
(0.0171) (0.0176) (0.0210)
PS test 0.995 0.985 0.987

Standard Errors in parentheses. ***, ** and * inalie coefficient significant at the 1%, 5% and 10%elsy respectively. PS test is a test on the balgnof the
variablesbetween treated group and control groisfrjlilited as chi-square under the null of balagcin
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Table 5: Ordered Logit — Social Life Satisfaction

1) 2 3 4) (©) (6)
Religious 0.125%**
(0.037)
Beliefs 0.1171%=*
(0.051)
Attendance 0.210%**
(0.054)
Religious*Beliefs 0.090
(0.067)
Religious*Attendance 0.254***
(0.067)
Complete Religious 0.224***
(0.079)
Gender 0.029 0.006 0.007 0.015 0.018 0.015
(0.035) (0.033) (0.033) (0.035) (0.035) (0.035)
Health Situation 0.501*** 0.500%** 0.499** 0.501%* 0.501%** 0.500%**
(0.024) (0.022) (0.022) (0.024) (0.024) (0.024)
Financial Situation 0.399*** 0.409*** 0.407** 0.399%** 0.397** 0.398**
(0.021) (0.019) (0.019) (0.021) (0.021) (0.021)
ISCED levels -0.098*** -0.092%* -0.093*** -0.097*** -0.100%** -0.098***
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
Married 0.073*** 0.049 0.048 0.081* 0.078* 0.078*
(0.044) (0.041) (0.041) (0.044) (0.044) (0.044)
Age -0.064*** -0.064*** -0.063*** -0.062** -0.062*** -0.062**
(0.007) (0.006) (0.006) (0.007) (0.007) (0.007)
Age Squared 0.001*** 0.001*** 0.001** 0.001*** 0.001*** 0.001**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Employed 0.108** 0.124%** 0.127** 0.106** 0.109** 0.107**
(0.047) (0.044) (0.044) (0.047) (0.047) (0.047)
England -0.053 -0.049 -0.039 -0.043 -0.041 -0.042
(0.036) (0.033) (0.033) (0.036) (0.036) (0.036)
Voluntary 0.068*** 0.068*** 0.061** 0.068*** 0.060*** 0.063**
(0.014) (0.014) (0.014) (0.015) (0.015) (0.015)
Homosexual -0.009 -0.016 -0.010 -0.012 -0.006 -0.008
(0.017) (0.016) (0.016) (0.016) (0.017) (0.017)
Stress -0.282** -0.318** -0.316*** -0.281%* -0.284*** -0.283**
(0.084) (0.080) (0.080) (0.084) (0.084) (0.084)
Disability -0.230%*** -0.267** -0.264*** -0.230%** -0.228%*** -0.229%*
(0.056) (0.051) (0.051) (0.056) (0.056) (0.056)
Risks 0.076** 0.071%* 0.072%* 0.075** 0.076** 0.076**
(0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
Log Likelihood -17193.442 -19715.828 -19713.917 1497.877 -17191.926 -17194.911
Pseudo R-squared 0.0501 0.0520 0.0522 0.0498 0.0502  0.0500
Observations 10654 12189 12190 10654 10654 10654

Notes: Standard errors, in parenthesis, are raloubeteroskedasticity and autocorrelation. ***, &hd * indicate coefficients significant at the 198 and 10% levels,
respectively.



Table 6: Marginal effects of religious variablesimlered logit estimation.
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Social Life Satisfaction:

1 2 3 4 5 6 7
Religion -0.002** -0.004%*** -0.008*** -0.014%* -0001* 0.016*** 0.012%+*
0.001 0.001 0.002 0.004 0 0.005 0.004
Beliefs -0.001* -0.003* -0.007* -0.012* -0.002 041 0.011*
0.001 0.001 0.003 0.006 0.001 0.007 0.005
Attendance -0.003*** -0.006*** -0.013%** -0.023*** -0.004* 0.027*** 0.022%+*
0.001 0.001 0.003 0.006 0.002 0.007 0.006
Religion*Beliefs -0.001 -0.003 -0.006 -0.01 -0.001 0.012 0.009
0.001 0.002 0.004 0.007 0.001 0.008 0.006
Religion*Attendance -0.003*** -0.007*** -0.015%** 0.028*** -0.006* 0.033*** 0.026***
0.001 0.002 0.004 0.007 0.003 0.009 0.008
Complete Religious -0.003** -0.006** -0.014** -0.62* -0.005 0.029** 0.023**
0.001 0.002 0.004 0.009 0.003 0.01 0.009

Notes: Standard errors, in parenthesis, are raloubeteroskedasticity and autocorrelation. ***, &hd * indicate coefficients significant at the 198 and 10% levels,

respectively

Table 7: Social Life Satisfaction — 1-to-1 PS Match

Religion Beliefs Attendance
ATT 0.0359%** 0.0195%** 0.0496***
(0.0092) (0.0157) (0.0165)
PS test 0.000*** 0.704 0.940
Religious*Beliefs Religious*Attendance Compl&eligious
ATT 0.0182 0.0516** 0.0546**
(0.0197) (0.0209) (0.0248)
PS test 0.987 0.740 0.974

Standard Errors in parentheses. *** ** and * inglie coefficient significant at the 1%, 5% and 10%gelsy respectively. PS test is a test on the balgnof the

variablesbetween treated group and control groisgrilolited as chi-square under the null of balag.cin
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Table 8: Robustness —Life Satisfaction

Satisfaction (1-7) Satisfaction (0-1)
oLS Fixed Effects oLS Fixed Effects Logit
1) (2 (3) (4) (5)
. 0.071%* 0.065* 0.007 0.008 0.043
Religious (0.023) (0.037) (0.008) (0.014) (0.056)
. 0.100%** 0.045 0.022** 0.028 0.178*
Beliefs (0.031) (0.053) (0.010) (0.020) (0.078)
0.141%* -0.079 0.041%* -0.023 0.337%
Attendance (0.032) (0.068) (0.011) (0.023) (0.087)
. 0.087** 0.020 0.016 0.015 0.145
ReligiousBeliefs (0.038) (0.071) (0.013) (0.025) (0.096)
Religious*Attendance 0.182%** 0.056 0.042%%* 0.003 0.380%
(0.039) (0.083) (0.013) (0.029) (0.114)
Complete Relidi 0.197% 0.093 0.043%** 0.026 0.416%
omplete Religious (0.045) (0.094) (0.015) (0.032) (0.134)

Notes: Standard errors, in parenthesis, are rdbuséteroskedasticity and autocorrelation. Clustestandard errors in Fixed Effects estimation anesilered. ***, ** and *
indicate coefficients significant at the 1%, 5% i levels, respectively. Coefficients of the erplry variables have been omitted here but arédabl@ on request.
Columns 1 and 2 consider Life Satisfaction as@ 7 $cale value variable, columns 3, 4 and 5 cengide Satisfaction as dummy variable.

Table 9: Robustness — Social Life Satisfaction

Satisfaction (1-7) Satisfaction (0-1)
oLS Fixed Effects oLS Fixed Effects Logit
1) (2 (3) (4) (5)
. 0.085%+ 0.094* 0.027%+ 0.031** 0.132%+
Religious (0.027) (0.044) (0.009) (0.016) (0.047)
. 0.063%** 0.056 0.015 0.044** 0.089
Beliefs (0.037) (0.063) (0.012) (0.022) (0.064)
0.138%** -0.052 0.043%+ 0.027 0.244%%
Attendance (0.038) (0.088) (0.013) (0.029) (0.071)
R 0.052 0.054 0.007 0.051* 0.051
Religious*Beliefs (0.045) (0.080) (0.015) (0.028) (0.078)
o 0.187% 0.045 0.057%+ 0.046 0.345%+
Religious*Attendance (0.046) (0.109) (0.015) (0.038) (0.092)
iy 0.165%* -0.053 0.048** 0.025 0.305%*
Complete Religious (0.054) (0.119) (0.018) (0.040) (0.108)

Notes: Standard errors, in parenthesis, are rdbuséteroskedasticity and autocorrelation. Clustestandard errors in Fixed Effects estimation anesilered. ***, ** and *
indicate coefficients significant at the 1%, 5% a6 levels, respectively. Coefficients of the erplry variables have been omitted here but arédabl@ on request.
Columns 1 and 2 consider Social Life Satisfactisd to 7 scale value variable, columns 3, 4 acohSider Social Life Satisfaction as dummy vagabl



