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1 Introduction and motivation

It is now well established that an individual’s ms, tastes and beliefs are, to a large
extent, determined during his young formative yeBadlowing Bisin and Verdier (2000,
2001a), these norms and values are labeled hécelase” and the transmission of the
norms across generations as ‘cultural transmissidhé experiences and impressions
during childhood and adolescence have a lastinecefin behaviour via two parallel
processes: (i) social interactioasross generationsvithin the family, and (ii)within
generations by the local cultural and social environment (esghools, religious
organizations, or neighborhood composition). ThHasevenues are referred to as 'direct
vertical socialization' versus 'oblique socialieati (terminology used by Cavalli-Sforza
and Feldman, 1981).

This paper relates to one specific component dtueel, namely ‘religiosity’, which is
expressed by religious norms, beliefs and behavibe process of intergenerational
transmission of ‘religiosity’ will be described lige (i) diffusion of religious beliefs that
affect religious practice (evidenced by attendasfoghurch servicésand private prayer);
and (ii) passing on the religious 'taste for clahldrthat determines fertility among the
‘religious’ sub-population, and consequently, tiedigious make-up of the population.

These two elements are the focus of this study.

The great majority of studies on this topic (reveelin the next section) are empirical.
They are quite narrow in the sense that they dgormtide a systematic full description
of the religious transmission process, fertilitcd@ens and the resulting changes in the
religious/secular composition of the populationisThaper aims at filling this gap by
presenting a systematic theoretical model of tHaual transmission of religious norms

and beliefs and their effect on reproductive betraviand consequently, on

! The Merriam-Webster dictionary defines culture “: the integrated pattern of human knowledge,
belief, and behavior that depends upon man’s cgpdor learning and transmitting knowledge to
succeeding generatiob; the customary beliefs, social forms, and matdraits of a racial, religious or
social group, also: the characteristic featureswvafryday existence (as diversions or a way of Bfegred
by people in a place or time.”

2 The term ‘church' is a generic term for the plakceeligious worship (synagogue, in the Jewishgieh;
mosque, in the Moslem faith, etc.)



secularization It is an evolutionary dynamic model that is comsted on the
foundations of Bisin and Verdier (2000, 2001a). biyyeses will be derived based on the
theoretical model and simulations. Data from 32 ntoes, collected within the
framework of the International Social Survey ProgrdSSP): Religion 1l (1998), will
then be used to support the theory and simulatiotis empirical evidence. The ISSP is
an ongoing endeavour devoted to cross-country refsemn national attitudes. The data
covers the European and Australian continents aodthNAmericd. The African
continent is excluded and South America and Astar@presented by a small number of
countries (Chile, Japan, Israel and the PhilipginEise research is therefore pertaining to
Europe, North-America and Australia, and a few otbeuntries. The ISSP includes
guestions on attitudes, beliefs and opinions onouarissues, as well as numerous
guestions regarding individuals' socio-economic itigious behaviours. It includes also
retrospective data on ‘religiosity’ of the previougeneration: (i) the religious
denomination of the respondent when he was a dsldvell as his father's and mother’s;
and (ii) the frequency of maternal and paternalrchuattendance, as well as the
respondent's church participation when he was B2syeld. These variables are crucial
for the analysis of thetergenerational transmission of ‘religiositynformation on the
religious denomination of the spouse is also inetud

The next section presents a literature overviewti@e 3 presents the theoretical model,
followed by simulations that detect the dynamicrges in the religious make-up (shares
of secular/religious) caused by changes in the fsod®re parameters. Corollaries

derived from the model and simulations are alssemted. The fifth section presents

® The concept ‘secularization’ has been used inliteeature to refer to diverse aspects such as: (i)
differentiation of the major institutions of sogieflaw, politics, economy, education, etc.) frone th
influence of religion; (i) rationalization (Webet930); (iii) demystification of all spheres ofdif (iv) less
adherence to religious acts such as attendancgligious services and prayer. We refer only to thg
sub-part of the term ’secularization’. Sommerv{l®98) sorted out the different aspects of sead#ion
and divided them into two categories: (i) thosesprited in terms of processes (like decline, diffeéagion,
disengagement, rationalization); or (ii) in ternfsaspects of life or levels of analyses (structucaltural,
organizational, individual). We refer to ‘seculation’ as a decline in individual religious praetic
Tschannen (1991) provides an inventory of the etemef classic theories of secularization. See also
Swatos and Christiano (1999) for a comprehensivieweof the secularization theory and debate.

* An interesting point relating to this is that histally, secularization finds its roots in the gfilienment
movement of the 7and 18 century in the predominantly Christian Europe Biatith America.



empirical evidence that lends support to the camichs of the theoretical model and

simulations. The last section summarizes and cdeslu

2 Literature overview

Cultural transmission has been studied by sevesalpdines of the social sciences: e.g.
anthropology, sociology, social psychology, as wesdl evolutionary biology. Early

studies on cultural transmission include, among ymathers: Cavalli-Sforza and

Feldman, (1973, 1981); Hoge et al., (1982); Boyd &icherson, (1985). Recently,
economists have also realized that systematicti@rian culture and religion matters to
important economic phenomena, such as: educatiatiainments (Mulligan, 1999;

Landes, 2000; Black et al., 2005; Fan, 2008); ldboce participation (Fernandez and
Fogli, 2009); occupation (Long and Ferrie, 2006§0me (Solon, 1992; Mulligan, 1997);
marriage and inter-faith marriage (Bisin et al.02) fertility (Blau, 1992; Fernandez and
Fogli, 2006, 2009; Neuman, 2007; Brafas-Garza agrdn, 2007); as well as attitudes
which affect the labor market and other economid ancial performance, such as
attitudes of trust and risk (Dohmen et al., 200&]J attitudes of cooperation (Cipriani et
al., 2007). It follows that variations in cultureagn be responsible for observed
differences in socio-economic outcomes and shduwddetore be incorporated into the
analysis of intermarriage, fertility, labor markbehavior, educational attainments,

secularization, etc.

Our paper focuses on religious behaviour (secwtom) that evolves from
intergenerational religious transmission. The psscef religious transmission includes
the (i) diffusion of religious beliefs; and (ii) gsing on the religious 'taste for children’
that determines fertility. These two elements aeetral in this study. (i) Azzi and
Ehrenberg (1975), Neuman (1986) and lannaccone&jlfifjgested to follow the human
capital approach to study the accumulation of afividual's 'religious capital' The
accumulation of an individual's 'religious capitstlarts at childhood when the parents
pass on religious knowledge and attitudes to tttéldren, and when the child is exposed

® 'Religious capital' is a variant of the broadenazpt of 'human capital'. de la Croix and Micheé)(2)
relate to human capital accumulation models in Wisigcial norms are transmitted from one generation
the next one.



to religious practice at school, at church andhatrteighbourhood he lives in. A positive
empirical relationship between the intensity of @gre to religious conduct during
childhood and the individual's current religiositgs been documented in the literature
(e.g., Hoge et al., 1982; Clark and Worthington87Z:9Cornwall, 1988; Ozorak, 1989;
Erickson, 1992; Thomson et al.,, 1992; Hayes antklRaw, 1993; Brafas-Garza and
Neuman, 2006). Sherkat and Wilson (1995) used ¢ineept ‘adaptive preferences' and
claimed that socialization through childhood reldigs practice creates preferences upon
which later religious choices will be made. Shy Q2)) who presented a dynamic
theoretical model of religious conformity and corsten, claimed that religious
education by the parents and by the church enharlig®us conformity. It follows that
more exposure to childhood religious socializatiill decrease the likelihood of
secularization later on in life. Gender differen@eghe religious transmission process

have also been recognized (e.g., Beit-Hallahmi7189afias-Garza and Neuman, 2004).

Parents have a technology for transmitting religigalues to their children. Families that
are more homogeneous with respect to their relgyioeliefs are endowed with a more
productive technology to socialize children to slehiefs. The same effort exerted by
the parent will therefore yield better results imnfogamous same-faith families.
Moreover, parents are not only actively instillingildren with preferences and beliefs
similar to their own; they are also serving as -mledels their children imitate. A

homogamous family in which the two role-models lwehay similar rules and beliefs

facilitates an easier and more efficient imitatppocess. In the same vein, if the founding
couple do not share the same faith, they are ilesly ko pass on a religious legacy due to
disagreement about religious rules. In fact, insmrmage signals that religion has lost its

prime value and importante

6 Obviously, this is only one explanation for the heg ‘value’ of religiously homogamous families, an
explanation that emphasizes the link between ngerizhoices and the socialization of children tdarthe
parents’ religious beliefs and norms. As a consegegeindividuals are willing to exert effort to segate
into a restricted marriage pool in which they arerenlikely to meet prospective spouses of the same
religious faith. Marriage choices are therefore imated (also) by the desire to socialize childred avill
result in assortative marriage pairs along religitines. There might be positive assortative matitsp
along lines of other attitudes and beliefs. Dohraeal. (2006) investigated whether there was edddar
assortative mating based on risk and trust att#twatel did not find such evidence.



Diffusion of religious norms and behavior is affsttby parental religious inputs via
‘direct vertical socialization’, but also via ‘oblie socialization’ by the religious
environment. A closely related topic is the relasbip between the religious pluralism
(diversity) and religiosity (adherence) of the plapion.

The literature offers two conflicting ‘theories’ drpresents opposite empirical results.
The long-standing ‘demand-side’ views (also reférreo as the ‘secularization
hypothesis', presented mainly by sociologists) ekpeore secularization in more
religiously pluralistic states. At the other endie t'supply-side’ or ‘market theory’
(presented by economists) preditéss secularization rGore religious adherence) in

countries that are more religiously-divefse

The demand-side theoryclaims that in countries with a diversity of reétigs
denominations, individuals are exposed to a varmétyeligion products and this might
weaken their ties with the religion they were rdige (e.g. Kelley, 1977; Sherkat, 1991,
among many others). The process of disaffiliatmeagnified by intermarriage. If there
is a dominant denomination, a high proportion ofitahunions will bring together two
people with the same religious affiliation. On thtker hand, in a multi-religion country
there are higher prospects of intermarriage. Inderiage reduces the probability of
religious affiliation for the offspring and incresssthe likelihood of disaffiliation for the
spouses (Voas, 2003).

The supply-side approactreats churches as firms producing a mix of vdkeigiboducts
(e.g. lannaccone, 1991). If religious markets fiamclike other markets, then a greater
diversity of religions available in a country isicd& promote greater competition, and
hence, a higher quality religion product. Religigusluralistic markets would stimulate
churches to produce religious services well adafudtie needs of religious consumers,

" Following our theoretical model we focus on thizeff of religious diversity (pluralism) on seculzation.

The extensive literature on the ‘demand side' sungply side' theories of religiosity is much broaded
looks at the relationship between religiosity andbadtery of potential explanatory variables, sush a
economic development, urbanization (McCleary and®&006), the existence of a state religion (Barr
and McCleary, 2005), and public spending (Gill dnohdsgaarde, 2004; Franck and lannaccone, 2009;
Hungerman, 2009).



thereby increasing ‘religious consumption’ (e.gur attendance) (examples of such
studies that also presented evidence on the s@gbpssitive relationship include: Finke
and Stark 1988, 1989; lannaccone, 1991; Finke, Y1992 often cited example for the
positive relationship between religious pluralisnd aeligiosity is the case of the United
States, which among the industrialized nations, bah the highest levels of religious
pluralism and one of the highest rates of chur¢bndance (e.g. Warner, 1993). Thus,
according to the ‘religious market theory’, mordigieus diversity stimulates greater
religious participation (less secularization). Briég1989a, 1989b) and Olsen (1999)
loudly criticized the ‘religious market theory’, @m particular the findings of Finke and
Stark (1988) who claimed a positive link betweearglism and participation in the US.

They ‘reassessed’ the findings for the US and adriat a negative relationship.

It might well be the case that demand and supplyefoare both at work simultaneously
and the final outcome is determined by the moreidant force. Moreover, could be that
up to some level of religious pluralism, demanccésr dominate and dictate a negative
relationship between religious diversity and religg practice, whereas from that point
onwards supply effects take over, leading to atpesiassociation between religious

diversity and religious performance.

(i) The process of transmitting the 'taste forldi@n' is less obvious and probably more
complex. Since economists typically assume thaflepgaces are stable and beyond the
scope of their analysis, it is not surprising thelatively little work has been done by
economists on the cultural transmission of prefegsrfor children (which affect fertility
and differ along the lines of ethnicity, social sda religion, etc.). In several studies
examining immigrants' fertility patterns it has heshown that country of origin matters
(Blau, 1992; Guinnane et al., 2006; Fernandez agli,2009; Booth and Kee, 2009). It
has been argued that different countries posséesetht values and norms regarding the
appropriate roles for women in society, and whatths ideal family size. These
preferences and beliefs are transmitted by thenpadriring childhood, and hence, where
a woman’s parents were born matters even if thenage women had left their country
of origin and now share the same economic incesitivearkets and institutions. Murphy
and Kundsen (2002), Booth and Kee (2009) and Fdermand Fogli (2006), addressed



also the effect of the number of siblings in theifg of origin on fertility. They found

positive significant effects for Sweden, Britairdathe US.

How does religiosity in the country of origin amdthe family where the woman grew up
affect her taste for children and consecutively feetility?® The economics literature
does not provide a clear-cut answer to this questitmwever, it has often been claimed
that there is a positive relationship between ligrtand current religiosity. Research on
the relationship between current religiosity andilfey is mainly empirical and has taken
two directions: one examined differences in fdgtibetween religions that coexist in the
same country (e.g., Lehrer, 1996; Morgan et al022@Borooah, 2004; Schellekens and
van Poppel, 2006); and a second, more limited linked differences in fertility within a
given religion to the individual'sntensity of religious practice (e.g., Mosher and
Hendershot, 1984; Neuman and Ziderman, 1986; Sad®92; Amin et al., 1997,
Brafias-Garza and Neuman, 2007). These two linegemewined — intensive religious
practice will influence fertility only if the relign has a pro-natalist ideology. The natural
explanation for the positive relationship betweefigrosity and fertility was that pro-
natalist religions have an integral built-in prefece for children (both directly and also
indirectly via the illegal use of contraceptiveslabortion). It follows that more religious
parents have more children. If we combine this Itesith the findings cited above
regarding the positive relationship between feytiind the number of siblings in the
family of origin, we can speculate that the 'tdstechildren’ is passed on from mother to
daughter, and daughters of more religious moth&re (have more siblings) will also
have more children. However, in empirical studieattexamined Spanish and Italian
Catholic women, it was found that daughters ofaut&ligious mothers (who participated
in church services at least once a week and madtaply had preferences for large
families) had less children (by about 0.7 childreainpared to women who were raised

by less religious mothers (Neuman, 2007; Brafiaz&and Neuman, 2007). It therefore

8 Obviously, a woman'’s fertility is affected by ada number of other factors as well. Economistaigoc
especially on investments in human capital, andmealth and income that result from human capital
accumulation (Becker, 1960; Becker and Lewis, 18&;ker and Tomes, 1976; Becker and Barro, 1988;
Becker et al., 1990; Hanushek, 1992; and ErmisbB3R These factors have to be controlled when the
effect of religious transmission is examined. Rélgeeconomists also referred to non-economic metive
such as social aspirations (Tournemaine, 2008)



appears that the process of intergenerational rtissgon of the ‘taste for children’ is

more complex and not necessarily positively moniaton

3 The theoretical model: Intergenerational transnssion of religious norms and the
evolutionary process of secularization

To describe the dynamics of the secular/religi@i® rwithin a country’s population, we
utilize Bisin and Verdier's (2001a) framework tortpay cultural transmission of
religious norms and its effect on fertility patteyrand consequently on the religious
make-up (i.e. the shares of religious/secular eggg) of the next generation

Consider a society that consists of two types di-mopulations: religious(r), and

secular(s)®. In the empirical section that follows we will @ ‘secular’ and ‘religious’

in terms of frequency of church attendance anduieaqy of prayer habit$

The individuals in this society operate in a twoipe overlapping generation world: each
individual belongs to a family where she/he is édcim her first period, and may become
a parent in her/his second peribdin which she is economically active. Each fanhias

one parent who is the decision maker of the houdels the outset of the second period

each individual of type, iD{r,s} gives birth ton offspring. Therefore, each family of
typei,i D{r ,s} , consists of a parent amy children. A parent of type, living at timet,
derives utility from the number of childrem, as well as from their type
(religious/secular). The utility associated wittildten is defined byk' f' (rt) where k'

is the 'taste for children' of parents of typeln addition we assume that the marginal

utility from the number of children is positive andliminishing, that

I U

=00, [im ( f! (n)) =0. Itis also assumed that

nN- oo

is,( f i)'>0, (fi)"<0andlritrg)(f‘(n))

°Defining secular is normally done relative to sodwfinition of religious. As Bailey (1998) puts it:
"Secular is really quite easy to define! Its megnkeeps changing yet remains consistent. It is yEwa
means, simply, the opposite of "religious" — whatethat means" (1998: 18).

19 Obviously, there are alternative measures for itletification of secular/religious individuals. Fo
instance, measures that examine beliefs (in: Glidilife, miracles, etc.). The advantage of therchu
attendance measure is that it is quantifiable djedctive. We also experimented with another quatiti¢
measure that related to prayer (“how many timeayaddb you pray?” ranging from ‘never’ (categorytd)
‘several times a day (category 11)). The empirreallts based on each of these two types of religio
practice were very similar.



f (0)=0". Judaism, Christianity and Islam all advocatehHigtility and limit the use

of birth control measures and abortions, it iséfae assumed that a religious parent has

a stronger ‘taste for children’ than a secular ame, k" > k® meaning thateteris paribus

religious individuals will have more childrén

All children are born without defined preferencescoltural/religious traits and are first
exposed to their parent’s traits. We assume thett parent has a strong preference for
having children who share his own traits. Motivabgdthis form of paternalistic altruism
(or 'imperfect empathy'), a parent always attentptsocialize her children to her own
preference traits (Bisin and Verdier, 2001a, 20@ikjn et al., 2004). We denote the
utility derived by a parent of type from a child which inherited her level of religitys
by V' and the utility which a parent of tydederives from a child who did not inherit
her type of religiosity byV!, where V! >V >0. The difference AV' =V' =\
represents the 'relative intolerance' defined agp#rceived utility gains that a parent of
religious groupi derives from offspring of religion level rather thanj (Bisin et al.,
2004: 618). A parent can affect her children'stdry socializing them to her own
values. A successful socialization process is dribg two factors: the parent's 'direct
socialization effort' and the neighborhood or '‘gbé effect’. The direct parental effort has

a success probability af| (0<d <1). If a child was not successfully socialized by he

parent, which occurs with probabilitit€d. ), she will pick up a trait randomly via the
neighborhood effect (oblique socializatibh) The trait i will be picked-up with

probabilityq (whereq is the fraction of individuals with trait), and a traif zi will be

1 we differ from Bisin and Verdier (2001a) by assogiin line with Becker's seminal contributionsatth

individuals derive utility from raising offspring.

12 Religious people are obligated to follow the commhdBe fruitful and increase in number; fill tharth
and subdue it." (Genesis 1:28).

13 Note that in this model we are not consideringitfaividual's choices of location. Although, in nyan

cases, different sectors segregate themselveshting closed communities thus preventing thespfhg

from encounters with other sectors that could tesusocialization to the different sector. It issamed

therefore thatqti is exogenous at each period, i.e., the parent doeshoose a neighborhood with an

optimal religious mix of residents. On choice ofdtions, see Buchanan and Faith (1987) and Alesida
Spolaore (1997). Within the framework of manufaictgr see Krugman (1991) on the choice of locatibn o
firms.
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picked-up with probability{-q ). It is further assumed that the probability afteld to

be socialized into a specific trait is independ#rter siblings' traits.
By the law of large numbers, the expected utiligtta parent of type has from a child's

type/religiosity at timé is:

(1) E(W) = (qi +(1-d) q)\? +1- d)(2-g) v = ([ g+ (- 'd) oo v+ iJ'v).

The utility associated with the offspring's typégesity is linear in the number of
children and ism E(\V/').
Raising children implies costs. The cost of raisiighildren, by a parent with trait is

denoted by ¢ (n{) and assumed to be linear in the number of childres,:
(qd (n{)) >0, (qé (d)) =0,¢(0= O,( ¢ ( ()) = (. Itis also assumed that (r) and

(qd (rl )) are continuous functions far>0.

Direct parental socialization is also costly. lassumed that parents with traitlevote to

each of their children the same direct socializagtfort. The cost of direct socialization

per child is denoted by’ (dt')

where: (1,1/i (dt')) >0, (w‘ (q)) >0,¢ (0=0, (z,l/( ()) = (andLErplw‘ (dt‘):oo. That
is, the marginal cost of socializing a child isifiwe and increasing. It is further assumed

that ' (d} ) and(tp‘ (dt')) are continuous functions.

Note that we arassuming that the parent's socialization costragar with respect to
the number of children, i.e., there are no rettonscale within a family. The cost of
socializingn children is thereforeyy' (dt' ) It could be claimed that within a family,

socialization has the nature of a public good smmessages and values are delivered to

the family as a whole. However, on the other héimeke is what we may call a 'rotten

14 See for example Becker and Lewis (1973) and BeaherBarro (1988).

11



kid' effect. If despite the socialization procesg child switches to the other trait, he may
become the 'rotten apple' in the family's bartak therefore supposed that negative and
positive externalities of the socialization pro@sseet out each other and as a result there
are no returns to scale.

Furthermore, we assume that the cost of reariddrein and the cost of socialization are

separable and additive, hence the total cost oingahildren and socializing them is
o(rt) + v (d)*
Individuals of traiti derive utility from consumption at timg, ¢ whose unit price is set

equal to 1.
The utility function of a representative parent wives at timet and belongs to type,

is given by:
(2) u(iv) = KE(h)+hEY)+ e

Each household is endowed with the same initialltivé&/, hence the budget constraint

facing individuali of trait t is:

(3) dn) +rg(d)+ ¢ = w.
Each parent maximizes her utility subject to theldmi constraint by choosing the

number of childremy, and the socialization effort per child. The first order

conditions are given by:

@ %= (e () relv)-{(o(a) w0 (9)] = 0

© M= dff-d)(v-v)]-al (4) = o.

15 With this assumption we follow other scholars, fgeexample Galor and Moav (2002) and Galor and
Weil (2000).

12



From equations (4) and (5) we obtain the optimahiper of offspring and the optimal

socialization effort per child, for an individud type i at timet:
(6) n[| — d(V',V,q,k), uziq(i'v’i'v,itq’i@w.

In the following propositions we will verify thahé model predicts that: when some
degree of heterogeneity exists within the poputateoparent prefers to have children and

directly socializes them to her own values.

Proposition 1: 0=d, (¢ )<10 q 0[0,i.

Proof: From equation (5) we get thé@t<d; (0)<1 and d; (1) =0. As (z//i (dt')) >0,
and by the continuity Ofl//'(dti (q')) for g D[O,]] the proposition is proven. Equation (5)

indicates that the socialization effort per chédniot related to the number of offspring,
due to our earlier assumption on the linearity afialization costs with respect to the

number of children. Equation (5) also indicatest ih the extreme case whege=1, the

parent does not make any direct socialization effance the probability that an
offspring's type will be other than the parent'séso. However, wherg <1 a parent

directly socializes her offspring since she pretdfspring who inherent her own trait.

From equation (4) we obtain that a parent alwagéeps a positive number of offspring.

Formally:

Proposition 2: n| = n{(\/‘ AVANCT k) > 0 for everyq 0[0,1].

16 See appendix A for derivation of the second oogeditions for maximization.

13



Proof: From proposition 1 we have concluded tklét(d: (q)) as well asE|V, |, are

finite for ¢/ 0[0,1]. By the assumptions o(r(d (n{)) and(fi (nt')) we conclude that a

parent always chooses a positive number of children

The solution to the parent's 'direct socializatedfort' is given solely by equation (5).
Given that solution, equation (4) shows that a agerives positive and finite expected
utility from her offspring's trait and bears finitend positive costs from directly
socializing the offspring and rearing them. Nevel¢ks, her marginal utility from rearing

children, when she has none, is infinite; therefdre always prefers to have offspring.

3.1 Comparative statics

This sub-section examines how the optimal leveltheftwo decision variablesy( and

d; ) are affected by changes in the exogenous vasaifithe model ¢ and k).

3.1.1 Achange im; :

Fully differentiating the first order conditionstWirespect tay, , leads to the following:

_6_r1{_
g ~(1-d})av
(7) (Qll QlZJ -
Q21 sz i . .
od; AV
| 9g |
By Cramer's Law we obtain:
i -(1-d,)av'Q
(8) anti _ ( t) 20
0q, Q
) c?dti _ _NnAV Q <0 .
0q, Q

14



From equations (1) and (4) we see that the mardi@aéfit from an additional offspring
increases as the expected value of the trait risbdle the marginal cost remains
constant. Therefore the number of offspring of eephof typei increases with the share
of her trait among the general populatiorFrom equation (5) we see that the marginal
benefit from directly socializing offspring to ttaii is decreasing with the share of the
trait among the general population, as the expetrgetivalue increases due to oblique
socialization. It follows that the direct socialima effort to traiti is decreasing with the

share of the trait among the general population.

3.1.2 A change i’
The 'taste for children’ effect is obtained byyuifferentiating the first order conditions

with respect td' :

o
g -f'(n
o, 0% ()
(10) 0 0 -
22 a_dtl 0
| oK' |

By applying Cramer's Law to equation (10) we ohtain

(11) o _ _T\)M2

Y This result also leads to the prediction that iefheligious minorities will have fewer children the host
country than in their country of origin. This pretilbn is in line with the 'minority-group-statug/gothesis
suggested by Sociologists (e.g. Knodel, 1974) wigaed that minority groups who had high fertilintes

in their countries of origin tend to adopt locahgtices of reducing family size. An often cited e
relates to Jews in the US who have birth ratesabaeven lower than the US average. On the otdred,h
Mormons in the US have high birth rates (much highan the country average; Heaton, 1986 and Lehrer
1996), most probably because they live in closaetlisplated communities and therefore enjoy a végh h

g.
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ad,
12 —Lt =0,
(12) ™

where Q =u (d: q) % From equation (11) and (12) we see that an isergak’' has a

positive effect on the number of children but néveless does not have any effect on the

direct socialization effort.

3.2 The evolutionary dynamics of secularization

The main goal of this study is to present and emplae evolution of secularization
(increase in the share of seculars, or the prababol become secular). This sub-section
looks at the dynamics of the secularization protieasevolves from the model. To gain
more insight into this process, several simulatiaresperformed in order to uncover the
effects of the various model's variables on sematon. These simulations lead to

testable hypotheses, tested using data from apatteountries.

The ratio of ‘seculars’ at timer1, Q_ is defined by:

NS (d+(1- d9) g+ N (1- d) d

qtsﬂ = SN\|S SNl
N+ N
(13) S S S S S| r
_wa (- o) g) (2= V(2 g)(t- o) o
vtcf+(1—\4)(l— qs) ’
where N/ is the number of people with traiat time t, q°= N is the share of

t NtS + Ntr
secular among the general population at time is the number of children a parent

S

with trait i has, andy, = Sn[
n +

- is the ratio of children of secular parents witthie total

number of children at timeé. By proposition 2v, >0 0 ¢f D[O,J]. From equation (13)

18 See also appendix.
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we calculate the change in the share of seculatsnsmhe total population, from one

period to the next on€:
o (1- ) (v - d'(2- v))
v +(1-y)(1- )

Equation (14) can be used to prove the existencat tdast one locally stable steady-

(14) 4 =

state:

Proposition 3: There exists at least one locally stable stationatgte g° where
0<qg® <1

Proof: From equation(14) we see thaty (0) = (1) =0, thus g°=1 and gq° =0 are
steady states. From equati¢B) we see that] >0 0<q <landd; =0 for g =1. By

differentiating equatior§14) with respect tay® we arrive at:

(15) 0% - M g5
aq, 1=y
a*=0
(16) 0% - Vg,
oq v
a;c=

From equationg15) and (16) we conclude thati’ =1 and g’ =0 are unstable steady

states. Continuity of the map froof to g presented by equatiofi4) implies the

existence of at least one interior stationary soluwhich is locally stabl®.

19 We use continuous time approximation to calcuagéedynamics of secularization (see also Bisin and
Verdier, 2001a).
%0 See also Bisin and Verdier (2001a).
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4 Simulations and derivation of corollaries
To simulate equation (14) we choose functional ®im accordance with the model's

assumptions. In particular, we assume that the@yuderived from rearing offspring is:

N |0 ifn=0
f' (n{) =K A\/H; the cost of rearing offspring ig/ (n{) =" ' ";and the cost
Bnifr>0
0 if di = |
of direct socialization isy' (d} ) = C di >0 The form of the cost function
i'\2 !
1-(d))

that is associated with direct socialization effapt (dt') is borrowed from Einstein's

relativity theory and it indicates that the costdifect socialization is increasing and

convex and converges to infinity as approaches unity. The utility function is therefor

an  u=kAfpa((gra- g V+V)-istw—d(d 7
1-(d;

where: i D{r,s} and k® =1(a numeraire). The first order conditions withpest to n

andd, are:

au{ kA o . o C B
(18) Py —_+ dl+q 1_q AV +V] - B_—2—0
(19) o _ (1-q)av __Cd _q.

(1-(d;)2)”

In the following section we simulate equation (1#®) obtain the dynamics of
secularization (that is measured by the changkarshare of the secular population), for
different parameter values. Simulations are helpfoil better understanding the
secularization process that is presented in ther¢tieal model, and in particular, where

the theory does not provide clear-cut results.
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We prefer to present a case of multiple steadgstsince it demonstrates both intuitive
but also less intuitive possible theoretical outesnirhe question which type of steady-
state better reflects real world situations is ampieical one and will be clarified in

section 5. The values of the parameters in the labmns were chosen to produce
multiple steady-states and are not based on redd data. Obviously, they reflect the set

of our assumptions. We start with:

1) The base case:

A=A=09 B=B=09,C=43C= 45K= 1.2AV= 2V 21

0.054
0.044
0.034
0.024

0.01] .

02 03 04 0s 0, 07 08 0g 1

0.019
-0.024
-0.03
-0.047
dgsidt -0057
0.0
-0.07
-0.08
-0.094
014

Here we have two stable equilibrium points, onegat 0.13and another at®* = 0.78.
Notice that °=0.6 is an unstable equilibrium point, above which #fare of the
secular population increases over time and congdmg® = 0.78, and below which the

share of the secular population decreases overdideonverges tq°® = 0.13%. The

first simulation leads to the first corollary:

21 Note that we assume that the transmission oficeifgvalues is more costly than the transmission of
secular values. For instance, religious schoolaiswally more expensive than regular public schaots
in many countries they are private and charge higion fees. Another example, dietary restrictiahs
food consumption in the Jewish and Moslem religiarescostly. See also lannaccone (1998).

2 Although the existence of a unique stable steaalye $s possible, we preferred to use the multiple
equilibriums case for comparative statics, sindetter demonstrates all possible outcomes.
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Corollary 1: Secularization in period 1 has a parabolic relatiavith secularization in
period 0 around the stable steady-state. Up to slewed, an increase in secularization in
period O increases secularization in period 1, ahén, a negative relation between

secularization in periods 0 and 1 is envisioned.

This simulation provides insights into the secuation process that can not be gained

explicitly from the theoretical model: The theollipass for both a positive and a negative

relationship between the shares of a tyvpeub-populatim(ﬂ :r,s)in two subsequent

periods. It follows from equations (8) and (9) (aaslo from equations (18)-(19)) that as
the share of typé sub-populatioﬁi =r,s)within the general population is increasing, it
becomes more fertile. But on the other hand, ib &hwests less in direct socialization
(counting more on oblique socializatig) leading to the result of the ambiguous

relation stated in corollary 1.

2) A decrease in the religious 'taste for childr@d') :

Next we will verify the effect that an exogenouscmase in the religious 'taste for
children’ has on secularization. A decrease irr¢higious 'taste for children' could stem,
for example, from an increase in religious womegeéseral education that leads to a

higher cost of time and to an increase in labordgrarticipation of religious woménh

A=A=09B=B=09C=43C= 45Kk= 1.hV= 2V=

0.051
0.041

0.037

0.021

0.011 i

0. 0.2 0.3 0.4 0.5

o

0.011

0.021

-0.031

0.04

digs/dt -0.0s4
0.06

0.07

0.081

0,09

09 1

% See for example Becker (1960), Becker and Lewdsg3$), Becker and Tomes (1976), Becker and Barro
(1988), Hanushek (1992), and Ermisch (2003).
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As a result, the share of seculars among the gepapalation increases in the two stable
steady-states: fromg®=0.13 to g°=0.19 and fromg°=0.78 to q°=0.82. We can

conclude with the following corollary:

Corollary 2: A decrease in the religious 'taste for childreeads to an increase in

secularization.

This result also stems from the theoretical mo&ebm equations (4) and (18) we see
that a decrease in the religious taste for childesults in a decline in fertility within the

religious sub-population (for everg®), while leaving the socialization effort per child

unchanged. The decline in the fertility rate amahg religious, accompanied by an

unchanged socialization effort, implies an incréassecularization.

3) Anincrease in the religious direct socializaticmslt(cr ):

Next we will examine the effect of an increaseha teligious direct socialization cost on
secularization. A increase in the religious direatialization cost can be (for instance)
the result of a decline in the state's supporth® religious education system, or a
decrease in donations to religious instituteshlvsé cases the extra financial burden of
socializing to religious values falls on the paseahd thus increases the socialization
costs. To verify the effect of cultural transmissf religious values (that is affected by

the cost of transmission), we analyze the effecarofincrease in the socialization cost

within the religious group onl)(C’) while leaving the secular's socialization c()@f)

unchanged.

A=A=09B=B=09C=43C= 46Kk= 1.3\ V= 2V=
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0.02
0.024

0.014 s
K 02 03 04 05 0p 07 0, 0,9 i

-0.01 3
-0.025
-0.024
-0.04 5
-0.059
-0.06
-0.07 3
-0.054
-0.055

-0.14

digsddt

The above simulation indicates that the seculareshdthin the general population

decreased frong®=0.13 to g°=0.11 in the lower steady-state, and increased from

g°=0.78 to g°=0.83 in the higher steady-state. Thus, the followingolary can be

formulated:

Corollary 3: An increase in the religious direct socializatioosts leads to a lower level
of secularization for sufficiently small secularbspopulations, and to an increase in

secularization for sufficiently large secular sydmpulations.

The theoretical model leads to ambiguous resuitshi® effect of an increase in religious
socialization costs on secularization: From equati®) and (19) we see that an increase
in the religious direct socialization cost leads @odecrease in the religious direct
socialization effort. However, equations (4) an8)(indicate that the effect on fertility
within the religious sub-group is ambiguous: wiiile marginal utility from an additional
offspring decreases, it is not clear what happerieé marginal cost (it could increase or
decrease). The simulation reveals that fertilitghvm the religious sub-group increases
when the share of religious among the general poipul is large enough, and decreases

for sufficiently small religious sub-populatians

22



4) The next simulation looks at the interacti@tveen the effects of an increase in the

religious socialization costfC") and a decrease in the religious 'taste for chil(ke):

Whether the effect that an increase of the religi®ocialization costs has on
secularization is intensified or diminished by axogenous increase in the share of

seculars, caused by a decrease in the religiotesfaschildren:

A=A=09B=B=09C=43C= 46Kk= 1L.AV= 2V-=

0.034
0.024

0.019 He
. 0.2 0.3 0.4 0.5 0g 07 0g 0g ]

-0.014

-0.027

-0.039

-0.049

dygs/dt  -0.05
-0.05

-0.074

-0.057

-0.094

0.1

The simulation reveals that the lower steady-stateased frong® = 0.11(in the
previous simulation) tog® =0.16, and the higher steady-state further increasenh fro

g°=0.83to g°*=0.86. This leads to:

Corollary 4: a decrease in the religious taste for childrenr@ases the positive effect of
the increase in the religious direct socializationsts which occurs for a sufficiently
large share of seculars among the general poputatishile diminishing the negative
effect on secularization which occurs for a sugfitly small secular share within the

general population.

The intuition behind this result in straightforwardn exogenous decrease in the

parameter of religious 'taste for children' leadsat decrease in fertility among the
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religious population for everg® (see equations (4) and (18)). As a result, theease in
secularization in the higher steady-state, causedrbincrease in the religious direct
socialization cost, is intensified (that is, direeligious socialization effortd’, and
oblique religious socialization,g’, are complementary production factors in the
production of next period's religiosityhile the decrease in secularization in the lower
steady-state is diluted (that is, direct religicgmcialization effort,d", and oblique
religious socialization,q"', are substitute production factors in the productof next

period's religiosity).
5 The data base, variables and econometric anaigs

5.1 Data - The ISSP (1998) description and variakdedefinition

The data used for the empirical analysis were dréiwm the module on National
Identity of the 1998 International Social Survepdtam (ISSP): Religion Il. The ISSP is
an ongoing effort devoted to cross-country reseamghnational attitudes. It includes
guestions on attitudes, beliefs and opinions onouarissues, as well as numerous
guestions regarding the individual's socio-econoandreligious background, together
with information on parents and spouses. Individwaére sampled within the following
32 countries: Australia, East Germany, West Germ@&nrgat Britain, Northern Ireland,
The United States, Austria, Hungary, Italy, Irelafitie Netherlands, Norway, Sweden,
The Czech Republic, Slovenia, Poland, Bulgaria,sRisNew Zealand, Canada, The
Philippines, Israel, Japan, Spain, Latvia, The &koRepublic, France, Cyprus, Portugal,
Chile, Denmark and Switzerland. Most of these coesitare predominantly Christian
(Catholic - 45% of the sample; Protestant — 17.8%hodox — 6.9%); a small share of
respondents are Jewish (3.7%) or Moslems (1.1%)utald.8% were raised in other
religions (e.g. Sikh, Buddhist, Hindu, Shinto, amither Christian denominations); and
18.1% identify themselves as having ‘no religiomhe data cover the European and
Australian continents and North America. The Afniazontinent is excluded and South
America and Asia are represented by a small nurabepuntries (Chile, Israel, Japan
and the Philippines). The research is therefortajméng to Europe and North-America,

and a few other countries. The more homogeneouspEan sample is also analyzed
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separately. The samples were also decomposed llgigdn reveal differences between

men and women.

This study relates to thevolutionary process of secularizatioWhile there are numerous
definitions for ‘secularization’ (see Tschannen919and Swatos and Christiano, 1999,
for reviews. See also footnote 3), the principalshin secularization theory has been the
claim that “in the face of scientific rationalitsgligion’s influence on all aspects of life -
from personal habits to social institutions — is dramatic decline” (Swatos and
Christiano, 1999: 214). In this paper we lookraigious personal habite&nd use the
frequency of attendance of church services as aypmf religiousness of the two
generations of the parents and their off-spring. For the eatr generation (the

respondents) there is also information on theayer habits

The measure of secularization of the current gdeiwr&qf) is based on the responses to
the question: "How often do you attend religiousviees at a church?" that has the
following 6 options:never(1); once a yeaf); two or three times a year times a year
once a montlw); two or three times a month); and, at least once a we@l*. The term
‘church' is used as a generic term that relateébeaelevant religious place of worship
(e.g., also synagogue for Jews, mosque for Mosletag, A respondent was categorized
as ‘secular’if she/he rarely attends church services, if she/he marked the original
categories of (1), (2) or (3), i.e., attendinggrlus services no more than three times a
year>.

The ISSP questionnaire has also a question onterprayer habits: “How often do you

pray?” The possible answers are: ney®y once a yeaf); twice a year3); few times a

% The questionnaires that were distributed in Iseael in Bulgaria included 9 categories, to refléet
somewhat different rules of congregation in Judagsm within the Christian Orthodox religion. We wer
able to combine categories and bring the 9 categaf the Israeli/Bulgarian questionnaires dowth6
categories of the general questionnaires.

% As one of the referees mentioned, the same freguehchurch attendance (e.g. once a month), could
mean religious commitment in one country and seafion in another country. In other words, the
dependent variable could be country specific. Totwd for country differences, we added as an
explanatory/control variable the average levellofrch attendance in the respondent's country. Bse b
results did not change.
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year (4); about once a montts); two or three times a month); almost every week?);
every week(8); several times a weekd); once a day10), and several times a da).
Respondents who chose one of the first three cagsg@arely prays: prays no more than
twice a year) were defined asetular.This is an alternative categorization of seculars
and the two measures of 'secular' are highly cedl The ISSP provides information on
church attendance of the respondent’s father artiencas well as his own participation
at church activities at the age of 12, by askinithén you were a child, how often did
your mother/father/yourself (at age 12) attendgrelis services?" The options are: never
(1); once a yeaf); one or two times a ye@); several times a ye@); once a montks);
two or three times a monis), almost every weekr); every week@s); several times a
week(9).

These valuable retrospective data were used tmalefieasures of ’religious’ for the
father/mother/child at 12. The father/mother/chilés ‘religious’ if she/he attended
services almost every week or more often (intensiheirch attendance: original
categories of7), (8) or (9))26. As we do not relate to a numerical variable aoohlgine
three categories, we minimize measurement erras risult from the retrospective

nature of the data. There are no retrospectivetipmsson prayer habits.

The ISSP (1991 and 1998) appear taHseonly multi-nation surveys to ask retrospective
church attendance questidhsWhile retrospective data are frequently questiofw
their reliability, there is no reason to presune feople have special difficulty recalling
their religious backgrounds. Childhood attendangeaidistinctive and well-defined
activity, not easily confused with other activitiesor easily forgotten altogether.
Individual rates of attendance tend not to vary Imager time, thus limiting problems
associated with the misdating of memories. Peogiely confuse their childhood and

adult experiences, and childhood is the only pevibeén most people routinely observe

26 - . -

The religious rules of congregation vary betwegligions (e.g., many orthodox Jews congregate once
even twice a day, while Christians congregate @anegek). However, the upper categoryséveral times
a week', and it covers the most observant respasdiem all religions. It follows that the dummynable
'intensive practice' includes intensive worshipprall religions.

% There is a major American survey, The General@@iirveys (GSS), that included analogous questions
in 1983-1986, 1988 and 1989 (Davis and Smith, 199&)they were administrated only in the US.
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their parents’ religious activities. lannaccone(d2passessed the reliability of the ISSP
retrospective attendance data by comparing thenthéo GSS American data, the
American Catholic Surveys conducted in 1963 and41By NORC, and additional

evidence from surveys conducted in Canada the US$ Europe. He reached the
conclusion that the ISSP datatdnd up to numerous different tests of internadl an

external consistenéypage 345°.

5.2 Regression analysis: Logistic ‘secularizationg@ations'
5.2.1 Variables and testing of corollaries

To better understand the secularization process gamad more insight into the link

between the model's parameters and the resultiexgdtiof secularization, regression

analysis was used for the estimation of the prdinatido be currently seculai®, in
terms of the model. The dependent variable waslgothmous variable that received the
value of 1 for a ‘secular respondent (defined ajoand O otherwi$d Logistic
regression was used accordingly to arrive at treeratios of the independent variables.
A significant odds-ratio that ismaller than Imeans that an increase (decrease) in the

corresponding explanatory variable led to a deerdascrease) in the probability of

secularization (and accordingly Qf). Similarly, a significant odds-ratio that wiasger
than 1 means that there was a positive relationship bertwehe corresponding
explanatory variable and the prospects of secatoiz: an increase (decrease) in the

former resulted in an increase (decrease) aldueiatter.

2 He even became poetic when he summarized: “Sténmao with scattered historical statistics, aapl t
the comprehensive history we collectively carrpur minds. Stop grinding the same old survey qaasti
through ever more complex calculations, and begdiing the global storehouse of retrospective dagh.
others wait for decades of polls spanning dozem®ohtries; reconstruct the past now” (page 33).

% The dependent variable was defined as a dumnigblarthat reflects the topic of this study whish i
secularization. We also experimented with an adtéve secularization dependent variable that reltiea
very low frequency of prayer. The results were Emin terms of sign and significance. Using cutren
mass attendance is also more consistent with thefusarental and childhood mass attendance (tbhere
information on parental and childhood prayer habits

Moreover, by using the richer information on masteralance (6 levels) and prayer (11 levels) and
estimating an equation of religiosity (using Ordketagit), we also arrived at results that are irelwith
the model predictions. In order to save space andua direct topic is secularization (and not degoé
religiosity) we prefer to present the Logit equatiof secularization (dichotomous variable) antkeims

of attendance of church services.
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The first corollary relates to the relationshipvbe¢n % (or 1- Q). Which is the share of
secular individuals in the respondent's neighboathwhen he was a chjldnd the

dependent variable®). % is not known. However, as we have a multi-cousagnple

we can instead relate to the diversity of religiamghe country of residence. In more
religiously pluralistic countries, there is a lowendency that the respondent lived
among fellows of his religion, and the oblique samission is therefore supposed to be

lower. Religious diversity (pluralism) therefore represeatproxy for%.

The P index that representeeligious pluralism (diversity), was defined a®=1-HH|,

whereHH]I is the Herfindahl-Hirschman index of concentratidefined asiHI :ZSZ’

i=1
the sum of squares of the shares of the countgfigious denominatiori& It follows
thatP ranges between O (if everyone belongs to the saliggon) and (almost) 1 (if there
are a large number of religions, each of which ceve negligible fraction of the
population). The largeP is, the more religiously diverse the country igddda be (see
also Lieberson, 1969).

The model relates td; (P) when the respondent was a child, while we aragifor
1998. However, religious diversity of countries slowt change significantly over time
and it can be assumed that the current level dgioels pluralism is very similar to the
respective level a few decades ago when the respordas a child. It follows from
Corollary 1 that a non-linear parabolic relatiopsbetweerP and secularization with a

maximum point is expecteWe therefore arrive at:

Hypothesis 1:Religiousdiversity has a non-linear parabolic effect on sawzation. Up
to some diversity level, secularization rises wherersity increases and then a negative

relationship is expected.

30 The HHI is borrowed from the analysis of industrirhere§ is the market share of firh, in a given

industry. HHI serves as a measure of the competitivenessnaha@ustry. In an industry with a single
monopolistic producekiHI will equal 1. If the industry is composed of firms of equal size, thedHI =

1/n, and as the number of firms is increasing HHapproaching 0.
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As has been noted in the literature review in sec®, the literature includes two
opposing theories on the relationship between icelgy diversity and secularization.
While sociologists who advocated demand-side vielasned that more diversity leads
to higher prospects of secularization, economidt® Wwelieve in supply-side theories
claimed the very opposite. The theoretical mode&lsdaot lead to a clear-cut conclusion;
however, the simulation-based Corollary 1 expeetednverted U shaped relationship
between pluralism and secularization, indicatingtthp to some level of religious
diversity demand-side forces are the more dominainéreas after this point supply-side
forces take the lead. It appears that this prexicts innovative and has not yet been

suggested in the literature.

Corollary 3 relates to the effect of an increasetlie cost of religious cultural

transmission(Cr) on the secularization of the children's generafgae section 4). The

ISSP does not have any information on these cbkisever the rich ISSP data base

facilitates an indirect test of Corollary 3.

In order to test Corollary 3 we use two assumptigmseligious cultural transmission is

accomplished by taking children to the church aegular basis, as well as by having a
religiously homogamous household and by parentafjuent attendance of church
services (that signals the importance of religinaems and behavior); (ii) the standard
assumption of a negative relationship between @ik quantity (everything else being

equal) holds, and intensified religious behavioa igesult of lower costs. It follows that

more intensive church attendance reflects lowetsogswer C'). Another assumption is
that as the share of seculars in the countriesiosample is relatively large, we are the
upper steady-state.

Parental religious socialization effor@dg), that is negatively related to the cost of

parental cultural religious transmissior(C’) is proxied using four complimentary

variables: (a) a ‘religious’ mother; (b) a ‘religias’ father; (c) a ‘religious’ child at the
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age of 12; and (d) a religiously homogamous fanuillgere the two parents had the same

religion.
The following retrospective variables have beenngef

» Religious (intensively practicing) mothdr; if the mother attended church
services almost every week, every week or sevenaista week (categories (7);
(8); or (9)).

» Religious (intensively practicing) fathet; if the father attended church services
almost every week, every week or several timesekWgame three categories).

» Religious (intensively practicing) ch#d; if the respondent, when he was 12
years old, attended church services almost eveskwevery week or several

times a week (same three categories).

= The twoparents had the same religmb; if the mother and the father had the

same religious denomination (when the respondestarchild).

Corollary 3 predicts that a decrease in the raligidirect socialization effort (caused by

an increase in direct socialization costs) resuit® higher secular share in the next

period (qf) This relationship is quite obvious: children wlvere exposed to intensive
religious practice have a higher tendency to foll@hgious behaviour when they grow
up. Moreover, a natural assumption is that moregicels parents (who cherish the
religious rules and norms) invest more in the ¢bihds religious capital, using their time
and financial resources. Religious transmissiomase efficient if the two parents had
the same religious affiliation. If the founding gde did not share the same religion, they
were less likely to pass on a religious legacy tudisagreement about religious rules.
Additionally, if the mother and father had diffetaeligious denominations, affiliation
with the religion of one of the parents could lgadconflict with the other one, thus

leading to the abandonment of religious practitegather.

The next hypotheses therefore foltow
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Hypothesis 2:There is a negative relationship between havingthen who intensively
practiced (was ‘religious’) during the respondentisildhood (first generation), and

secularization later on in life (second generation)

Hypothesis 3:There is a negative relationship between havingtlzef who intensively
practiced (was ‘religious’) during the respondentisildhood (first generation), and

secularization later on in life (second generation)

Hypothesis 4:There is a negative relationship between intengipedcticing at the age
of 12 (effort exerted by parents — first generatiowho took the child to church), and

secularization later on in life (second generation)

The three alternative estimates of the effect th@nsity of church attendance (of the
mother, the father and the child) has on secul@mizawill enable comparing the
magnitudes of the influence of the mother, the dathnd the child's own religious

childhood experience.

Hypothesis 5: The probability of secularization is lower if boplarents had the same

religious affiliation.

Corollary 4 relates to the effect of interactionstveen d; and g (zl—q{)) on
secularization @). It suggests that the effect of a decrease in réfigious direct
socialization effort,d, , (caused by an increase in the religious directai@ation costs

(C")) for relatively large shares of seculars is istéed by an increase in the share of
seculars among the general populatq(fm,(caused by a decrease in the religious taste for

children (kr)). In other words, the interaction terdj * ¢ in the secularization equation

IS positive.

31



As suggested above, the diversity index P is a yrfr q;, while a religious

mother/father/child and a religiously homogamousidetiold are proxies fod,. The

cross effects of Corollary 4 can therefore be tedtg using the following interaction
variables: P*religious mothex (P*religious father); B*religious child at 12); and

(P*religiously homogamous household).

We therefore arrive at:

Hypotheses 6-9:The cross-effects of P and a religious mother; lgioeis father; a
religious child at the age of 12; and a religioustynogamous parental household are all
positive.

In order to arrive anhet effects of our core variables on secularizatie@yesal socio-
demographic characteristics have also been incluadee@xplanatory variables. These
include:

- Age: Age embodies cohort effects: secularization wascaommon decades ago and has
increased during recent years. It follows that pldeople belong to a cohort when
secularization was less common and therefore hdseexr tendency to become secular.
‘Age’ was represented by a set of dummy variabé&sgnd over; 46-59; 31-45; with 30

and below as the reference group), to allow foorrimear effect of age.

- Education There is ambiguity regarding the effect of ediscabn church attendance.
There are two opposing channels that relate edurcatith churchgoing: 1) the first
points to a negative relation because more edugageple tend to be more rational and
less spiritual. Moreover, education decreases fogli¢he returns of religious activity,
thereby reducing the incentives to participatehigst activities;2) an opposing channel
leads to a positive relationship between educasiod church attendance via a social

networking effect: religious activity is a majorrfio of social interaction (Durkheim,
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1995). Social group membership almost universasigsrwith educatiol and the church

is simply another form of a social group. The béaeftem from networking effects that
could even lead to improvements in the worshipgercial and professional prospects.
The two conflicting effects could lead to a (conduh positive or negative correlation
between education and churchgoing, or to an insogmt correlation. Education was
defined by dummy variables that relate to the tdtool attended by the respondent

(academic; high school; with elementary schoohaséference group)

- Marital status variablesthat included: marital status (=1 if married); nienbf people

in household; and (married*spouse has ‘no religioifhere is no consensus in the
economics literature on the correlation betweenitalsstatus and religious practice, or
number of children and the intensity of religiouagtice (see Brafias-Garza and Neuman,
2004, for a more detailed discussion). Obviouslthe respondent is married to a spouse
who identifies himself as having ‘no religion’,iiicreases his prospects to be secular.

- Country specific variable: per-capita GDP, (anidetindex of religious pluralism P,
described above):This variable was included to control for diffeces between
countrie§?. Alternatively, Fixed-Effects could have been usBue two country-specific
variables, namely, P and per-capita GDP were usstkad. Moreover, as we are
interested in the effect of religious pluralism secularization, this version is preferable
to Fixed-Effects. In order to control for intra-ctdty correlations between observations
of respondents from the same countlystered (by country) standard errongere used.
We are presenting also the Fixed-Effects versiabl@ 3) in order to demonstrate that
the results for the core explanatory variablessamélar>. In Table 3 we are also using
the alternative proxy for secularization, namelyyew frequencies of prayer (no more

than twice a year=1). The basic results hold far definition too.

31 sacerdote and Glaeser (2001) report a positivenamiion between schooling and social group
membership in almost all the 69 countries they emach

32 There is an extensive literature on the relatignbletween a country's growth level or developnieve
(measured by per-capita GDP) and secularizatiogioslty (for instance, Chaves, 1989; de-la Craix a
Michel, 2002; McCleary and Barro, 2006; Franck dadnaccone, 2009). Proponents of demand-side
theories suggest that increased economic develdpresnls to decreases in religiosity (increases
secularization). Our model does not relate to thgc and per-capita GDP is used as a control bhria
Nevertheless, the empirical results can be relat¢lde ongoing dispute in the literature.

33 Obviously, as in this version the religious plisal variables are missing, only hypotheses 2-5bean
tested.
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Estimations were performed separately for the twadgrs and also repeated for the

more homogeneous European sub-sample.

5.2.2 Findings

Sample characteristicsAppendix Table B1 presenthe characteristics of the samples
used for the estimation of the secularization dqunat The average characteristics of the
European sub-sample are similar to those of tlgeetagample. Pooling the data for the 32
countries, we found that 44% of the women and 52%® men were ‘secular’ at the
time of the survey. The figures were very similathim the European countries (43% and
53% of women and men, respectively). The percentafgéreligious’ (intensively
practicing) mothers is larger than the correspondigure for the fathers (over 40% and
30%, respectively). Close to 50% of respondentevimligious’ at the age of 12. The
lower percentage of women who are currently ‘setalad the larger share of ‘religious’
mothers (compared to men/fathers) is in line witbories and findings of other studies
showing that women are generally more religiousn@@®airsky and Wilson, 1990;
Sherkat, 1991; Beit-Hallahmi, 1997; Loveland, 20B&fas-Garza and Neuman, 2004).
The means of the other socio-economic explanatanables are similar for the two
genders. The countries are not very pluralistiteirms of existing religions within the
country: An average pluralism index of 0.377 witStandard-Deviation of 0.243 (0.351
in Europe, SD=0.238) indicates quite limited divgts

Secularization eguations with country-specific &hles (clustered by country standard-

errors, no interacted effects)able 1 presents results of ‘Secularization Equati The

coefficients are the odds-ratios, except for tigairies that relate to tHeandP squared
variables that are the raw coefficients of the Lagigressioff. Odds-ratios that are
smaller than 1 correspond to negative raw coeffisie(of the Logit regression),

indicating a negative relationship between the axgiory variable under discussion and

3 Following the terminology used by the Stata stiatis package, we use the term 'Logit' for theneation
procedure that maximizes the logarithm of the Ih@bd function. The coefficient of the Logit regsem
describes the effect of the explanatory variabléhenlogit (or log-odds) of the dependent variaeds-
ratios can then be calculated by calculating e ffdt@ral logarithm) to the power of the coefficiafitthe
Logit regression. An alternative way to obtain odatsos employs the logistic' command. 'Logistiges
exactly the same model as 'logit', but its outpalble displays odds-ratios rather than coefficients
(Hamilton, 2004: 269).
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the probability of secularization (an increase I texplanatory variable leads to a
decrease in the probability of becoming seculad, \d@oe versa). Similarly, an odds-ratio
that is larger than 1 corresponds to a positiveficoent of the Logit regression, and
means that the probability of secularization is ifpedy related to the relevant

explanatory variable.

As is evident from Table 1, diversity of religioms the country of residence (P) has a
parabolic significant effect on secularization,lwé& maximum point: The likelihood of

secularization first rises with the increase ingiehs pluralism and after it reaches a
maximum, the trend changes to a decrease in seailan. The peak is around a
pluralism level of 0.5. It is above the averageelehat is 0.377 within the larger sample
and 0.351 in the European countrietypothesis 1 (based on Corollary 1) is therefore
supported by our data

Table 1: Logistic Regressions of Secularization @bdard-errors clustered by
country), ISSP 1998.

Dependent variable: Respondent Attends religious saces no more than three
times a year.

Explanatory variables WHOLE SAMPLE EUROPE

Female Male Female Male

Exposure to religiosity during childhood
Religious mother (attended church services 0.572 0.610 0.627 0.698
intensively)| (0.000) (0.000) (0.000) (0.000)

Religious respondent at 12 (attended church seryice 0.550 0.672 0.573 0.605
. intensively)| (0.000) _(0.001) (0.000) (0.000)
Religiously homogamous parents 0.675 0.630 0.596 0.577
(Mother and father had the same religion) (0.000)  (0.001) (0.000) (0.000)

Marital variables

Married and spouse has 'no religion' 3.371 5249 4.039 7.779
.. (0.000)  (0.000) (0.000) (0.000)

Number of people in household 0.904 0.898 0.917 0.934
(0.005) (0.000) (0.001) (0.002)

0.447 0730 0475 0.832
60andover  550)  (0.051) (0.000) (0.316)




Explanatory variables WHOLE SAMPLE EUROPE

46t0-59 0.676  1.014 0673 1.145
(0.000) (0.891) (0.000) (0.238)

31-to-45]  0.822 0997 0833 1.102
(0.003)  (0.975) (0.023) (0.344)

1.131  0.985 1.072 0.984
(0.207)  (0.875) (0.486) (0.873)

Elementary schoql| ref. ref. ref. ref.

Country - specific characteristics

Per-capita GDP (divided by 1000) 1.021  1.009 1.031  1.021
(0.059)  (0.464) (0.001) (0.042)

Religious Pluralism Index () 2.658  3.985 3.900 5.733
(0.133)  (0.027) (0.039) (0.002)

Religious Pluralism Index squared (P**R) -2.577 -3.880 -4.172 -6.227
(0.219) (0.053) (0.065) (0.004)
Sample sizeg 14,955 12,372 12,382 9,936

Pseudo R 0.166 0.161 0.184 0.189

Notes: 1. Stata 10 was used for estimation of Logistigressions, with clustered (by country) standard
errors, to account for repeated observations fraah €ountry.
2. p-values (significance levels) argntheses.
3. The table presents odds-ratios foegllanatory variables, except for the Pluralismebaahere
the figures relate to the raw coefficients of thogit regression

As expected, exposure to religious practice dughddhood significantly reduces the
likelihood of becoming secular later on in life @lzdratios smaller than one). The effects
of the various aspects of exposure (maternal/paliemn intensive religious practice) are
not dramatically different. They are also not velgferent for the two genders or
between the larger sample and the European sublsadpeligiously homogamous
family also has a significant negative effect orcutarization.These findings support
Hypotheses 2-5 (based on Corollary 3)

It should be noted that the significant correlatioetween parental/childhood church
attendance and current church attendance maybéodilie existence of 'unobservable
heterogeneity' at the family level, that resultspurious correlation rather than reflecting

a causal effectt, in turn, means that parental/childhood churtteradance variables are

36



endogenous variables in the equation that intead=sxplain the secularization of their
children. Unfortunately, the ISSP does not include data forirsstrument that will
eliminate this potential statistical problem. Howevwe believe that the 'religiously
homogamous' variable can be the kind of 'left watiable that could give rise to the
endogeneity. When this variable is included, théogeneity problem may be eliminated.
Another probable solution could be the use of drr@tive dependent variable for
secularization, namely 'rare prayer habits' (sd#€rd). While parental and respondents'
church attendance maybe driven by the same famityre (e.g., belief in the importance
of networking and social ties), it is less likelgat parental church attendance and
children’s private/intimate prayer are also mogddby the same forces.

The socio-demographic variables served as contobbles and were not part of the
theoretical model. The regression results show thapouse who declared that he has
‘no religion’ is positively correlated with the grability of secularization. Being married
and having more children diminishes the probabéitgecularizatiofr. The effect of age

is different between the genders. Women have at@onsecreasing probability to be
secular as they age (over the age of 30, whiclhasréference category). Age is not
affecting men in the European sample and only mieo are above the age of 60 have a
lower probability in the larger sample. Educatiaesl not seem to affect the tendency to
become secular. Given the results for per-capit® G@cularization is more common in
more developed countries. This finding lends soumpert to proponents of demand-side

theories.

Interacted effects of country religious pluralismdaexposure to religiosity during

childhood: In order to examine cross-relationships between dffects of d; and
1—q{)(= qf,) (on secularization in the next generat(coﬁ,)), we study theinteracted

effectsof their respective proxies.
Insignificant interaction terms indicate that thfeets of the two factors are independent.

A negative interaction effecton secularization means that religiosity of the

% Obviously, causality could run the opposite way. t@spondents who were secular had a lower tegdenc
to marry, a larger tendency to marry spouses with religion’, and had less children. Removing these
variables from the regressions resulted in verylaimegression coefficients.
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mother/father/child/couple (i.e., exposure to fielig experiences during childhood), is

more effective in producing 'religiosity’ and ‘agsi’ secularization in countries that are
religiously pluralistic (i.e., the effects af; and g, are substitutes in the production of

'religiosity). Alternatively, a positive interactiderm of the Logit secularization equation

shows that the negative effect of a religious mdtagher/child/couple is less effective
and partially crowded out in countries that haveremeligious diversity (i.e.d; and g

are complements in the production of 'religiosiand their effects reinforce and
complement each other). Hypotheses 6-9, based mil&y 4, suggest complementarity
between the effects (for relatively large sharesemfulars) leading to positive interaction
effects.

While in OLS regressions, interacted effects ob2rfiore) variables (on the dependent
variable) are estimated and tested by using inierec (multiplications) of the 2
variables, it appears that this is not the casenvilogit regressions are used. As Norton
et al. (2004) showed, in Logit regressions theradted effect is not the coefficient of the
interaction term and its statistical significan@mgot be tested with a simple t-test on the
coefficient of the interaction term. Moreover, AichNorton (2003) claim that even the
sign of the coefficient of the interaction term da®t necessarily show the sign of the
interacted effect.

Norton et al. (2004) created the Stata commanelffind calculate the 'correct’ interacted
effects. Tables 2a and 2b present the resulthétarger and the European samples and
for the 2 genders. Only one interaction term canulBed, leading to 4 repeated
regressions for each case (denoted by Model 1-tdeMd). All other explanatory
variables that were included in Table 1 have beeluded in these regressions too (age
dummies; education dummies; married; number of lgelmphousehold; and country per-
capita GDP).

The 'inteff command also provides graphs thatrpgrz-statistics of the interaction effect
against predicted probabilities of having low piaet Figure 1 presents the z-statistics of
the interacted effect of a religious father (atesh@hurch services intensively) and the P
index, within the female European sample. To sagas we do not present all other

graphs and they can be provided by the authors rguprest.
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As is evident from Tables 2a and 2b, the crossztffef the country's religious diversity
(P) and exposure to religious practice during dtolm are insignificant in some cases,
indicating independence between the two types fetef (that proxy oblique and direct
religious socialization, respectively). Complemeityabetween the two factors in the
transmission of religious values and practice gaificant positive cross-effect indicating
that more religious pluralism leads to a decreasthé negative effect of exposure to
religiosity at childhood, on secularization) is fmuin the following cases: For women-
between religious pluralism and father's religypgih the European sample), between
pluralism and intensive church attendance at 12h(loo the larger sample and in the
European sample) and between pluralism and a eabty homogamous household (in
the European sample). For men-between religiouslgm and a religious homogamous
household in both samples.

Hypotheses 6-9 are therefore partly supported. datet does not indicate a significant
positive interacted effect between a religious raptnd P (Hypothesis 6), but we do find
significant positive interacted effects of P andestdimensions of exposure to religiosity
during childhood (Hypotheses 7-9).

Table 2a: Logistic Regressions of Secularization tedard-errors clustered by
country), Whole sample, ISSP 1998.

Including interacted effects of Country Religious Ruralism with Exposure to
religiosity during childhood.

FEMALE Model 1 Model 2 Model 3 Model 4
Religious mother 0.408 0.555 0.557 0.557
S SR (0.000) . (0.000) | (0.000) . (0.000)
Religious father 0.685 0.537 0.680 0.684
S S (0.010) . (0.013) | (0.008) . (0.000)
Religious respondent at 12 0.526 0.525 0.338 0.531
S SR (0.000) . (0.000) | (0.000) (0.000)
Religiously homogamous parents 0.670 0.668 0.672 0.496
S SR (0.000) . (0.000) | (0.000) . (0.028)
Religious Pluralism Index (P) 1.218 1.396 0.953 0.999
(0.648) (0.415) (0.915) (0.998)
P*Religious mother not - - -
______________________________________________ significant .
P*Religious father - not - -
________________________________________________________________ significant
P*Religious respondent at 12 - - positive -
e effect
P* Religiously homogamous - - - not
parents significant
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Control variables yes yes yes yes
Sample size 14,955 14,955 14,955 14,955
Pseudo R 0.165 0.164 0.166 0.164
MALE Model 1 Model 2 Model 3 Model 4
Religious mother 0.452 0.576 0.578 0.579
R S (0.011) (0.000) 1 (0.000 (0.000)
Religious father 0.557 0.436 0.558 0.559
S S (0.000) (0.004) | (0.000) (0.000)
Religious respondent at 12 0.649 0.648 0.512 0.655
R R (0.000) (0.000) (0.085) (0.000)
Religiously homogamous parents 0.632 0.630 0.635 0.327
S B (0.00) (0.001) 1 (0.009) (0.003)
Religious Pluralism Index (P) 1.681 1.396 1.683 0.693
(0.418) (0.415) (0.463) (0.556)
P*Religious mother not - - -
______________________________________________ significant
P*Religious father - not - -
________________________________________________________________ significant
P*Religious respondent at 12 - - not -
___________________________________________________________________________________ significant
P* Religiously homogamous - - - positive
parents effect
Control variables yes yes yes yes
Sample size 12,372 12,372 12,372 12,372
Pseudo R 0.156 0.156 0.156 0.157

Table 2b: Logistic Regressions of Secularization t@ndard-errors clustered by
country), European sample, ISSP 1998.

Including interacted effects
religiosity during childhood.

of Country Religious Ruralism with Exposure to

FEMALE Model 1 Model 2 Model 3 Model 4
Religious mother 0.447 0.605 0.607 0.608
_________________________________________________ (0.000) ____ (0.000) ____ (0.000) ____ (0.000)
Religious father 0.562 0.446 0.560 0.565
_________________________________________________ (0.000) . (0.001) __ (0.000) __ (0.000)
Religious respondent at 12 0.549 0.548 0.366 0.555
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, (0.000)  (0.000)  (0.000)  (0.000)
Religiously homogamous parentg 0.582 0.582 0.584 0.365
_________________________________________________ (0.000) . (0.000) ____ (0.000) ____ (0.000)
Religions Pluralism Index (P) 1.318 1.534 1.075 0.762
(0.498) (0.294) (0.853) (0.694)
P*Religious mother not - - -
_______________________________________________ significant
P*Religious father - positive - -
e effeCt
P*Religious respondent at 12 - - positive -
_______________________________________________________________________________________ effect .
P* Religiously homogamous - - - positive
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parents effect
Control variables yes yes yes yes
Sample size 12,382 12,382 12,382 12,382
Pseudo R 0.181 0.180 0.182 0.180
MALE Model 1 Model 2 Model 3 Model 4
Religious mother 0.545 0.659 0.665 0.662
_________________________________________________ (0.046)  (0.000) __ (0.000) _  (0.000)
Religious father 0.454 0.378 0.456 0.460
_________________________________________________ (0.000)  (0.001)  (0.000) (0.000)
Religious respondent at 12 0.597 0.596 0.514 0.598
_________________________________________________ (0.000)  (0.000)  (0.097)  (0.000)
Religiously homogamous parentq 0.569 0.569 0.572 0.255
_________________________________________________ (0.001)  (0.001)  (0.001) (0.001)
Religions Pluralism Index (P) 2.111 1.534 2.250 0.539
(0.298) (0.294) (0.357) (0.344)
P*Religious mother not - - -
_______________________________________________ significant
P*Religious father - not - -
o sSignificant
P*Religious respondent at 12 - - not -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, significant
P* Religiously homogamous - - - positive
parents effect
Control variables Yes Yes Yes Yes
Sample size 9,936 9,936 9,936 9,936
Pseudo R 0.179 0.179 0.179 0.181

Notes: 1. Stata 10 (and the 'inteff command) were use@gtimation

2. p-values (significance levels) imgraheses.

3. The table presents odds-ratios forxglanatory variables.
4. All other explanatory variables that eéncluded in the regression reported in Table tewe
included in this regression too (age dummies; ettuncalummies; married; number of people in
household; and country per-capita GDP).
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Figure 1: z-statistics of interaction effects of aantry religious pluralism and

religious father — female European sample.
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As is evident from Figure 1, the interacted effetteligious pluralism and a religious

father (within the female European sample) is sigamt and positive.

To gain further insight, Figure 2 presents predigbeobabilities of having low practice
against the religious pluralism index, distingughbetween respondents with a religious
and non-religious father (using the 'viblicc' cormaiesuggested by Mitchell and Chen,
2005). Figure 2 clearly portrays that the probapitif being secular is lower for those
who grew up with a religious father (supporting Mihpesis 3). Moreover, the probability
of secularization increases with the P religiouggism index only when the respondent
had a religious father, indicating a positive iat#ed effect (on secularization) of P and a

religious father (supporting Hypothesis 7).
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Figure 2: A graphical illustration of the interacted effect of country religious

pluralism and a religious father — female Europearsample.
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As a whole, these results indicate that in mor@imisly diverse countries exposure to

religious practice during childhood is less effeetin advancing secularization of the
children's generation. In other words, religiousnbgeneity (proxin¢%) and exposure

to religiosity (proxing dé) are complements in 'producing’ religiosity (iie.fighting
secularization). These results are supportive @& kypotheses derived from our

theoretical modé¥.

Fixed-Effects secularization regression$able 3 presents country Fixed-Effects

regressions for 2 alternative dependent variaflesaularization: (i) the variable used in
Tables 1 and 2, namely low frequency of mass attecel (no more than few times a
year); and (ii) low frequency of prayer: no moraritfew times a year. Church attendance
and prayer are 2 dimensions of religiosity. Thetfrelates to a public religious activity,
while the second is a private/intimate religious\éty. It is expected that hypotheses 2-5

will hold for the 2 dimensions of secularizationhel Fixed-Effects regression, that

% Hypotheses 7, 8 and 9 are supported. Hypothdsis@ supported but not rejected either — thesro
effects are insignificant in all sub-samples.
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includes country dummies/effects, does not allow éountry-specific explanatory
variables and therefore hypotheses 1 and 6-9 cdan beo tested. Nevertheless,

confirmation of hypotheses 2-5 within a Fixed-Efseegression model and with the use

of the 2 secularization definitions will add romess to our results.

Table 3: Country Fixed-Effects Logistic Secularizabn Regressions (odds-ratios),

Whole Sample, ISSP 1998

Explanatory variables Rare Mass-Attendance re Raayer
Female Male Female Male
_Religious exposure during childhood |
Religious mother (attended church services 0.652 0.681 0.652 0.736
] intensively)| _ (0.000) ____(0.000) ___(0.000) __ (0.000)
Religious father (attended church services 0.625 0.576 0.665 0.581
] intensively)| _(0.000) ____(0.000) __(0.000) __ (0.000)
Religious respondent at 12 (attended church0.572 0.583 0.412 0.445
e services intensively) _(0.000) ___ (0.000) ___ (0.000) __ (0.000)
Religiously homogamous parents 0.677 0.678 0.572 0.604
(Mother and father had the same religion) (0.000) (0.000) (0.000) (0.000)
_Marital variables
Married 0.732 0.615 0.787 0.765
| (0:000) (0.000)  (0.001) (0.000)
Married and spouse has 'no religion' 3.669 6.161 3.656 4,929
.| (0:000) (0.000)  (0.000) __(0.000)
Number of people in household 0.912 0.912 0.906 0.930
(0.000) (0.000) (0.001) (0.002)
Age (years)
60 and over 0.442 0.730 0.352 0.534
. 1.(0:000)  (0.000)  (0.000) _(0.316)
46-to-59 0.676 1.065 0.583 0.825
.| (0:000)  (0.373)  (0.000) _(0.006)
31-to-45 0.834 1.001 0.859 0.866
.| (0000)  (0.985)  (0.007)  (0.020)
30 and under ref. ref. ref. ref.
Education (last school attended)
Academic 1.031 0.950 1.259 1.210
.| (0618)  (0.439)  (0.001)  (0.004)
High School 1.202 1.142 1.308 1.273
| (0:002) (0.040)  (0.000) _ (0.000)
Elementary schoql| ref. ref. ref. ref.
Sample size¢ 14,955 12,372 15,648 13,165
Pseudo R 0.104 0.105 0.144 0.126
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Notes: 1. Stata 10 was used for estimation of countrgérikffects Logistic regressions.
2. p-values (significance levels) imgraheses.
3. To save space we present refrtthe whole sample only. Results of the Europsample are
not very different and can be provided by the arghupon request.

As is evident from Table 3, the use of country Bidfects instead of country-specific
explanatory variables (in Table 1) results in samibdds-ratio estimates and Hypotheses

2-5 are supported by these regressions too.

Hypotheses 2-5 are supported also by our ‘rareepringistic equations: these 2 aspects
of secularization (‘rare mass-attendance' and paager’) are similarly affected by

exposure to religiosity during childhood. The efteof a religious mother/father and a
religiously homogamous family are very similar. Oeurch attendance around the age
of 12 tends to have a stronger negative effectwrent prayer habits than on current

church attendance (for both women and men).

Age has a stronger negative effect on 'rare praydhie probability of 'rare prayer
decreases constantly with age, for both women agal mhe effect of education is also

more pronounced: higher education (above elemestdrgol) increases the probability

of 'rare prayer' for both women and rien

6 Summary and concluding remarks

In this paper we studied the evolutionary procdssecularization. A simple theoretical
model of cultural transmission and simulations wengployed in order to examine the
effects of oblique and direct religious socialipation the evolution of the secular and
religious shares within the general populationir&ation of 'Secularization Equations’,
using ISSP (1998) data, indicated that (i) diresdigious socialization efforts of one
generation have a negative effect on secularizatitnn the next generation; (ii) oblique

socialization by the community has a parabolicaften secularization; and (iii) the two

3 The effect of academic education on 'rare mass@ance' is insignificant, most probably, because
church attendance has also a networking positifectefor highly educated individuals that nets the
negative effect that high education is claimeddwehon secularization. The networking effect islevant

for prayer intimate/private habits and thereforeolsserve a negative effect of high education.
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types of socialization are complements in the petida of religiosity within the

children's generation.

The theoretical model assumes that the religioukern@ of the community where the
individual lives is exogenous. In other words, thdividual does not choose where to
live. However, location is in many cases a choiaeable. In particular, minority groups
(e.g. immigrants) prefer to live in communitiesttehare common traits (such as religion,
religiosity and language) as a buffer against aldigocialization by the majority. The
relation between location choices, cultural trarssmoin and secularization is a subject yet

to be investigated.
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APPENDIX A:
The second order conditions specify thatand d; that were derived from the first order

conditions (equations (4) and (5)) are maximizimg parent’s utility:

(20) a‘z:tl)z = Q, = ki(fi(d))n
@) u =0, = -nfw(d)
) AR (A S RUC))

Since Q,, <0(due to deceasing marginal utilityyd,, <0 (increasing marginal cost); and

Q,, =0 (first order condition in (4)), we arrive a@ = QHQZZ—[le]2 >0, proving that
the critical point defined by the first order cainalis is indeed maximizing utility.
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APPENDIX B

Table B1: Sample Characteristics, ISSP 1998.

All countries Europe
Female| Male Female Male
DEPENDENT VARIABLE
Secular (low religious practice) (%) | 43.6 | 519 | 43.3 52.6
INDEPENDENT VARIABLES
Childhood experience (%)
Religious father_(atte_nded phur:h 33.4 329 320 315
,,,,,,,,,,,,,,,,,,,,,,,,,,, servicesintensively) “7"° | "7 | T 7T
Religious mother_(atte_nded _church 420 413 420 413
___________________________ services intensively)  “7" | T LT T
Religious respondent at 12 (attended
church services intensively) 49.1 44.3 49.7 44.3
- Religious homogeneous househpld 82.4 | 831 | 835 | 84.1 |
Marital Status
e Married (%)) 588 | 64.7 | .. Sr9 | 64.4 |
Married, spouse has 'no religion' (%) 8.8 7.8 8.6 7.5
Number of people in house 3.1 (1.7)| 3.2 (1.7) 3.0 (1.6) 3.1(15
Age in years (%)
e 60 and over 229 | 218 | .. 241 | 23.0_|
46-10-59| 215 23.3 21.5 22.9
31-t0-45|  31.0 30.7 30.5 30.3
30 and undef 24 5 24.2 23.9 23.9
Education: last school attended (%)
e Academic| 39.2 | 41.0 | .. 307 39.3_|
High School| 39.4 40.7 39.1 41.1
" Elementaryschodl 21.4 | 182 | . 232 | 196 |
Sample size 14,955 12,372 12,382 9,936
Distribution of Religion (%)
""""""""""""""""""""""" Jewishl 37 [ 01 |
" Moslem| 1.1 07 ]
"""""""""""""""""""""" Protestant 173 | 199 |
~ Orthodox| 70 84 |
"""""""""""""""""""""""" Othersy 78 | 39 ]




All countries Europe
Female | Male Female | Male
None 18.1 18.3
Country Variables
Per capita GDP 16,078 (11,104) 15,226 (10,705)

Pluralism Index

0.377 (0.243)

0.351 (0.238)
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